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INTRODUCTION

Brief Chronology/Timeline of Soybean Yields and Yield 
Research

1 bushel of soybeans weighs 60 pounds or 27.24 kilograms.
A yield of 60 bu/acre = 4035.06 kg/ha

10 BCE – In China, the Fan Shengzi shu [The book of Fan 
Shengzhi (on agriculture)] states that with proper care, the 
yield [of soybeans] from a good fi eld may attain 10 shi per 
mou [equivalent to 36.5 bushels/acre or 2.7 metric tons/
hectare] from poor land up to 5 shi (1 shi = 16.7 liters). 
 Note: This is the earliest document seen that gives 
soybean yield. 

1658 – The next Chinese-language document that gives 
soybean yield is the Zhangshi bu nongshu [Mr. Zhang’s 
supplement to the agricultural treatise]. It states that by 
following fi ve basic principles, you will get a seed yield of 3 
dou/mou (about 60 liters per 1/6 acre, or 360 liters per acre, 
or 10.2 bushels per acre).

1854 – T.V. Peticolas, writing from Ohio, states: “I planted 
eight rows thirty yards long, the rows two feet apart, and the 
Beans six inches apart in the rows. They produced about half 
a bushel of dry seed, which would be about sixteen bushels 
to the acre. In good ground, I have no doubt they could be 
made to yield twenty bushels.”
 Note: This is the earliest Western document seen that 
gives soybean yield.

1861 Dec. – Writing from Cote-d’Or, France, Mr. Durupt, 
states (in French): At the end of August he had a perfect 
harvest and 30 plants yielded about 5 liters of soybeans. 
“I have the strong conviction, cultivated on a large scale, 
would give the best results. I will conduct the experiment.”

1875 March 10 – Some selling soybeans liked to exaggerate 
their yield. In an advertisement in the Atlanta Constitution, 
the Southern Seed & Plant Co. of Gallatin, Tennessee writes: 
“Japan Peas [Soybeans] – 200 bushels per acre on common 
land; unequaled for stock or table use; grows on upright 
stalks. 15 cts [cents] per paper, 50 cts per pint, 80 cts per 
quart.” 

1876 Feb. 26 – Prof. Friedrich Haberlandt, in an early 
article in the Wiener Landwirthschaftliche Zeitung (Viennese 

Agricultural Newspaper) measures yield by saying how 
many soybeans were produced from one plot of soybeans. 
For example: Plot 2, containing 25 plants, yielded seeds that 
weighed 336.5 gm. 

1925 – Average soybean yield in the United States is 11.7 
bushels per acre (USDA statistics).

1940 – Average soybean yield in the United States is about 
16.2 bushels per acre.

1940 – The world’s fi rst “soybean yield contest” is held in 
Indiana started by the Indiana Corn Growers’ Association 
and Keller Beeson; only six soybean growers participate. 16 
soybean growers participate in 1941, increasing to 51 in 1942 
(Tipton Daily Tribune. 1940 June 6, p. 1; Beeson 1943).

1941 – The fi rst annual “soybean yield contest” is held in 
Iowa. It is sponsored by the Iowa Corn and Small Grain 
Growers association (Courier. 1941 July 21, p. 14).

1941 – The fi rst “soybean yield contest” is held in Illinois. 
It is sponsored by the Illinois Crop Improvement council. 
The results are announced in early Feb. 1942. The winner 
harvested 50 bushels per acre (Daily Pantagraph. 1942 Feb. 
4, p. 10).

1945 June - Soybean Digest reports (p. 18) that the Illinois 
10-acre soybean contest has been running now for four years. 
J.C. Hackleman, professor of crops extension, may have 
helped organize it.
 In Sept. 1945 Soybean Digest reports (p. 72) that 109 
“contestants from 17 counties have enrolled in the 1945 
Nebraska soybean yield contest.”
 In Jan. 1946 Soybean Digest reports (p. 28): “Lyle Palmer, 
Keota, Iowa, high school senior, has secured a 43.23 bushel 
per acre yield from a fi eld of 1945 Lincoln [soybean variety]. 
The certifi ed seed came from the fi eld with which his father, 
Doyle Palmer, won the Iowa state soybean yield contest in 
1944. Lyle topped his dad’s championship yield, which was 
37.59 bushels, in winning this year’s contest sponsored by the 
local chapter of the Future Farmers of America.” 

1948 Feb. 28 – Earliest document seen that mentions a 
soybean yield contest in Canada (Windsor Daily Star {Essex, 
Ontario}, p. 5, col. 8). It states: 
 “Top places in the Ontario Crop Improvement 
Association’s high yield soybean contest were won by Essex 
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and Kent County men.” The top four places were named. 
Fred Newcombe, of Blenheim, placed fi rst with a yield score 
of 100 and yield per acre count of 40.56 bushels; he won 
$100. William Pajot, of River Canard, was second with 36.18 
bu/acre, and a prize of $60.

1954 Sept. – The fi rst person to top the yield of 100 bushels 
per acre is a grower who wins a contest in Japan with 100.9 
bushels per acre (Soybean News, p. 3-4).

1961 – The 60 bushels of soybeans per acre yield barrier is 
fi rst broken by Marvin Flint of Indiana. He won the 1961 
Indiana 5-Acre Soybean Yield contest with 60.3 bushels an 
acre (Soybean Digest, Jan. 1962, p. 5).

1965 – John Reiser of Illinois produces 73.5 bushels of 
soybeans per acre on 5 acres in a contest – a U.S. national 
record.

1966 Feb. – The fi rst National Soybean Yield Contest is 
announced by Soybean Digest. It is sponsored by Elanco 
Soybean Products Co. Many prizes are offered to many 
winners on many different levels: “A 14-foot, self-propelled 
McCormick International(R) 403 combine will go to the 
national winner;…” In “the past decade while cotton yields 
have gone up 54%, and corn yields 58%, soybean yields 
have crept up only 14%.” This “fi rst national soybean yield 
contest is not intended to replace or compete with existing 
soybean yield contests conducted in Iowa, Indiana, Illinois, 
Missouri, Kansas, Mississippi, North Carolina, Ohio, 
Delaware, and other states. ‘We know that growers will 
continue to enter and support those contests.’”

1966 – John Reiser of Illinois produces 82.7 bushels per 
acre on 5 acres in a soybean yield contest – a U.S. national 
record.

1969 – The 100 bushels of soybeans per acre yield barrier 
is fi rst broken by George Kimmons of Ozark, Missouri who 
wins the Third National Soybean Yield Contest with 109.64 
bushels of soybeans per acre (Soybean Digest, Feb. 1969, p. 
18, 20).

1970 – Congress passes the Plant Variety Protection Act 
(PVPA), providing companies with a clear incentive to 
develop proprietary soybean breeding programs. The number 
of private soybean breeding companies starts to increase 
dramatically (Kohn 1990, p. 7). 
 In 1961 there were 38 public and only 1 commercial 
breeders; in 1979 there were 230 public and 36 commercial 
breeders (Judd 1979, p. 81-86).

1982 – Average soybean yield in the United States is about 
37.6 bushels per acre.

1990 – Average soybean yield in the United States is about 
32.4 bushels per acre.

1994 – Average soybean yield in the United States is about 
41.9 bushels per acre.

1994 – The highest state yield ever achieved was 50.5 
bushels per acre produced by Iowa farmers this year (Gibson 
& Benson 2005)

1996 – Average soybean yields in Canada are about 41.3 
bushels per acre.

1996 – The fi rst Roundup-Ready soybeans, genetically 
engineered by Monsanto Co., are planted in the USA, with 
U.S. government approval. These seeds are genetically 
altered to be resistant to the company’s popular glyphosate-
based herbicide, Roundup. According to Monsanto, roughly 
one million acres were planted in the U.S. in 1996. 
 According to preliminary data collected from more than 
75 locations in the Midwest, soybeans growers who planted 
RR soybean varieties and used Roundup as a weed control 
agent, experienced a yield advantage of approximately 5 
percent, or nearly two bushels per acre. 
 “In addition to the crop yield data, Monsanto surveyed 
more than 1,000 farmers in November who used RR 
soybeans. These soybeans met or exceeded the expectations 
of 90 percent of the growers. More good news for the 
company was the fi nding that 79 percent said Roundup 
Ready soybeans represented a ‘good’ or ‘very good’ value 
and that 88 percent will either ‘probably’ or ‘defi nitely’ 
replant them next year” (Bluebook Update, April 1997, p. 
1-2).

2001 – “The estimated yield for Brazilian soybeans is 41.6 
to 45 bushels per acre while the U.S. average yield has been 
around 38 bushels” (Ag Decision Maker, Oct.; Ontario 
Soybean Growers Newsletter, May 2003, p. 8) 

2001 – “A 2001 study of Iowa farms conducted by Iowa 
State University extension economist, Michael Duffy, found 
that GM [Genetically Modifi ed] soybeans yielded 43.4 
bushels per acre; this is less than conventional soybeans 
which yielded 45 bushels per acre” (The Non-GMO Report, 
Feb. 2006. p. 1-2).
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ABOUT THIS BOOK 

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

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

• 41 different document types, both published and 
unpublished.

• 2248 published documents - extensively annotated 
bibliography. Every known publication on the subject in 
every language.

• 87 unpublished archival documents.

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

• 0 commercial soy products.

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

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

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

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

A complete subject/geographical index is also included.J.C. Hackleman

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

ABBREVIATIONS USED IN THIS BOOK

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

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

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

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

Type in your search term, such as Beeson or soybean 
yield contest. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Soyinfo Center
P.O. Box 234,
Lafayette, CA 94549 USA
Phone: 925-283-2991 Fax: 925-283-9091 
www.soyinfocenter.com
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1. Fan Shengzhi. 10 BCE. Fan Shengzhi shu [The book 
of Fan Shengzhi (on agriculture)]. China. Passage on soy 
reprinted in C.N. Li 1958 #34, p. 51-52; and #288, p. 214-15. 
[Chi]
• Summary: Wade-Giles reference: Fan Shêng-Chih Shu, 
by Fan Shêng-Chih (also titled Chung Chih Shu). Former 
/ Western Han dynasty. This is the earliest Chinese book 
by an individual author devoted solely to agriculture. Very 
interesting and important, it is a summary of dry-land 
farming experiences in an arid district of the middle Yellow 
River region–the Guan Zhong region. The original book 
was lost in antiquity. Only excerpts are preserved in later 
agriculturistic treatises, especially in the famous Qimin 
Yaoshu of the 6th century CE.
 The numbered text below is based on the following 
excellent English-language translation with facing Chinese 
text: Shih, Shêng-han. 1959. On “Fan Sheng-chih shu”: An 
agriculturistic book of China written by Fan Shêng-chih in 
the fi rst century B.C. Peking, China: Science Press. (Kexue 
Press). 68 p.
 2. Selection of date and varieties for planting. 2.1 Azuki 
beans (xiaodou) are ill-suited with mao (the 4th in the set 
of every twelve)... and soybeans (dadou) with shen (8th in 
12). All the nine cereal grains have their respective ill-suited 
days. If planted on these days, there will surely be crop loss 
or failure. This is no idle talk. It is rather the consequence 
of nature. Footnote: Ten characters called “celestial stems” 
and 12 characters called “terrestrial branches” were used in 
alternative combinations to form a hexacodenary cycle, used 
to denote the days, months, and years from the 18th century 
BCE onward. The passage above warns against planting 
azuki beans and soya beans on particular days.
 4. Cultivation of certain crop plants... 4.6 From 
soybeans, a good crop can be easily obtained even in adverse 
years. Thus, it is quite natural for the ancient people to grow 
soy as protection against famine. Calculate the acreage to 
be covered by soybeans for members of the whole family 
according to the rate of 5 mou (3,045 square yards or 0.65 
acres; 1 mou = 609 square yards or 0.13 acres) per capita. 
This should be viewed as basic for farming.
 4.6.1 In the third month, when elm-trees are fruiting, 
plant soybeans on upland fi elds whenever it rains. Use 5 
sheng (3.5 cups) of seeds per mou when the soil is mellow 
and not cloddy, but more seeds if the soil is not so. As late 
as twenty days after summer solstice soybeans may still be 
planted.
 4.6.2 Soybean seedlings break ground as though with 

a helmet on top, so it is not necessary to plough very deep. 
Don’t cover the seed with too much soil after planting. 
Too thick a cover renders the bean-stalk bent-necked; 
the seedlings may never break ground and instead die 
(prematurely) underneath.
 4.6.3 Dropping of soybeans ought to be uniform and not 
too dense.
 4.6.4 Soybean fl owers dislike sunshine; direct exposure 
causes their yellowing and scorching.
 4.7 From azuki beans, a good crop cannot be safely 
secured; they are hard to grow.
 4.7.3 Both soybeans and azuki beans should not be 
excessively defoliated (Footnote: Soybean leaves were 
widely gathered for use as green vegetables in earlier times). 
In former times, defoliation was rather restrained, because 
people knew that leaves produce nourishment (for the plants 
themselves). Excessive defoliation means disrupting the 
nourishing process and causes losses in harvest. Nowadays 
people defoliate too much and thereby often suffer loss of 
seeds. Hence the saying: ‘refrain from defoliating beans 
excessively.’
 4.7.4 With proper care, the yield [of soybeans] from 
a good fi eld may attain 10 shi per mou [equivalent to 36.5 
bushels/acre or 2.7 metric tons/hectare] from poor land up to 
5 shi (1 shi = 16.7 liters). Note: This is the earliest document 
seen (Aug. 2021) that gives soybean yield.
 7. Cultivation in shallow pits. 7.4 Cultivation of 
soybeans in shallow pits: Dig pits 10.5 inches or 26.4 cm (1 
chi and 2 cun) apart. One ditch thus holds 9 plants, and one 
mou (609 square yards or 0.13 acres) contains 6,480 plants.
 7.4.1 To plant soybeans in shallow pits: Make pits 5 
inches or 11 cm (6 cun) across and deep, and 17 inches or 
44 cm (2 chi) apart. Thus one mou holds 1,680 pits. After 
making a pit, take 0.7 cup (1 sheng) of well ripened manure, 
mix well with earth from the pit, then return the mixture to 
the pit. Just before planting, pour 2.1 cups (3 sheng) of water 
into every pit, then place 3 beans therein. Cover with earth, 
but do not make the layer too thick. Press down with palm 
of hand to insure close contact of seeds with soil. Use 1.4 
cups (2 sheng) of seeds and 74 gallons (16 shi and 8 tou) 
of manure per mou. Hoe when 5 or 6 leaves have appeared 
fully. Water if drought occurs; 3 sheng (2.1 cups) of water 
per pit. A full-grown man works 5 mou (0.65 acres). In the 
autumn, the yield may attain 16 shi per mou (= 67.7 bushels/
acre).
 H.T. Huang (2000, p. 117, 120, 293n, 615, 670).
 Bray (1984, p. 512): The modern term for soybean is 
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dadou [characters given], ‘greater bean,’ a term which fi rst 
appears in the 1st century BCE Fan Sheng-Chih Shu.” Also 
called Chung Chih Shu. The Book of Fang Sheng-Chih 
on Agriculture. Former Han, late 1st century BCE (c. 10 
BCE). Translated by Shih Sheng-Han. The book also gives a 
detailed description of hemp cultivation (p. 535).
 Ying-shih Yü (1977, p. 71-72): “Based on these 
archaeological fi nds, we can now say with confi dence that 
the major categories of grains accessible to the Chinese in 
Han times included millets of various kinds, rice, wheat, 
barley, soybeans, lesser beans, and hemp. It is particularly 
noteworthy that this archaeological list matches very closely 
the ‘nine grains’ recorded in the agriculturist book by Fan 
Sheng-chih of the fi rst century BCE... Fan was a professional 
agriculturist and had actually taught people in the vicinity of 
Ch’ang-an the art of farming (S.H. Shih 1959, p. 8-11, 42-
44).”
 Shih Shêng-han (1962), in his translation and 
interpretation of the Qimin Yaoshu, includes a lengthy 
analysis of the sources from which it is drawn. On pages 
15-21 is a detailed discussion (with 14 excerpts) of this book 
(Fan Shengzhi shu) and its author.
 Shih Shêng-han (1959): An excellent English-language 
translation. The section titled “A brief analytical survey of 
Fan Shêng-Chih Shu” (p. 40-41) states that Fan Shêng-Chih, 
an eminent agriculturist of China, fl ourished in the later half 
of the fi rst century BCE. His book, Fan Shêng-Chih Shu, is 
the earliest Chinese book of individual authorship devoted 
solely to agriculture that we can have access to. It exists only 
as fragmentary quotations in some later books. So far as we 
can discern, the fragments extant consist of directions on 
the system of dry-farming prevailing about 2,000 years ago 
in an arid district of the middle Yellow River region. They 
typically represent the level of attainments in scientifi c and 
technological knowledge concerning agricultural production 
at that time.
 Hagerty (1917, p. 13-14. Translation of Wu 1848): 
“Fan Shêng-chih’s Chung chih shu, says: ‘This bean is a 
staple (pao sui–2 Cc) crop, which may be stored and kept to 
provide against famine and is easily made suitable for food. 
In ancient times it was used as a food in times of scarcity. 
Count the number of persons in the family and plant fi ve 
acres of beans for each person. This is a fundamental rule in 
farming. In the third month, about the time when the seed 
pods appear on the elm trees, and after a rain has fallen; the 
uplands may be planted with the Ta tou seed. The soil should 
be fi ne and free from lumps of earth. To each acre plant fi ve 
shêng or pints of seed, or if the soil is not favorable, then 
add more. Plant the seed of the Ta tou at the ‘Hsia chih.’ or 
summer solstice (June 21). Within twenty days of this date 
the seed may be sown with assurance that it will bud and 
grow. Best results are obtained when the earth has not been 
plowed too deeply. The Ta tou thrives best when planted 
evenly and not too closely. The blossom of this bean cannot 

stand exposure to the sun. If it should be constantly exposed 
to the sun, it turns to a yellow color and withers away, and its 
roots also dry up. The method of harvesting the Ta tou bean 
is as follows: When the pods are black and the stems azure-
green, there is no further doubt that they may be harvested. 
Unless this is quickly done the beans will fail and be wasted 
or lost. This is the reason for saying:–’When the bean is ripe, 
hurry into the fi elds and gather them. The green pods are 
above and the black pods are below’” (Continued).

2. Fan Shengzhi. 10 BCE. Fan Shengzhi shu [The book of 
Fan Shengzhi (on agriculture)] (Continued–Document part 
II). China. Passage on soy reprinted in C.N. Li 1958 #34, p. 
51-52; and #288, p. 214-15. [Chi]
• Summary: Hagerty (1917, p. 14-15. Translation of Wu 
1848): “Fan Shêng-chih’s Chung chih shu states under the 
heading of ‘Method of Cultivating the Ta tou’: ‘Dig holes 
for seeds about six inches deep and about two feet apart. In 
one acre, sixteen-hundred and eighty holes should be made 
for planting seed. When these holes are all made each should 
receive a pint of good manure mixed with earth, and fi lled. 
When about to plant the seed, irrigate each hole with three 
shêng or pints of water. Sow three seeds in each hole and 
spread the earth over the hole, but not very thick, using the 
hand to pat it down, bringing the seeds and earth in mutual 
contact. For each acre use one shêng of seed and sixteen 
shih, or piculs, and eight tou, or pecks, of manure. When the 
seed has germinated and grown fi ve or six leafl ets the plant 
should be cultivated with a hoe. When the soil becomes dry, 
irrigate, using three shêng, or pints, of water to each hill of 
beans. One man can take care or fi ve acres up to the time of 
fall harvest. Each acre planted with seed, will yield sixteen 
shih or piculs of beans. The fi eld should now be cleared of 
the bean stalks.’”
 Hagerty (1917, p. 18): “Fan Shêng-chih’s Chung chih 
shu, says: ‘In the third month when the Yü, or Elm tree, 
is bearing its seed pods and after a rain, the Ta tou may be 
planted on the elevated fi elds. Within twenty days after the 
summer solstice the seed may be planted. There is an early 
and a late variety of Shu. The late variety is planted in the 
fi fth month at the latest.” Hagerty (1917, p. 27): “Fan Shêng-
chih’s Chung chih shu, says: ‘In the third month when seed 
pods of the elm tree appear, and after a rain, the uplands may 
be planted with the Ta tou, or Large bean [soybean]. Within 
twenty says after the summer solstice, the seed may still be 
planted.’”
 Bretschneider (1882, p. 164): The term “ta tou” fi rst 
appeared in this work. “Plant 5 acres of soybeans for 
each member of the family.” “Soybeans guarantee a good 
harvest.”
 Note: This early document gives considerable details 
about the cultivation of soybeans. And it is the earliest 
document seen (July 19) that uses the word “irrigate” (or 
irrigation, irrigating, etc.) in connection with growing 
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soybeans.

3. Zhang Lüxiang. 1658. Zhangshi bu nongshu [Mr. Zhang’s 
supplement to the agricultural treatise]. China. Passage on 
soy reprinted in C.N. Li 1958 #167, p. 112, and #322, p. 230. 
[Chi]
• Summary: Wade-Giles reference: Chang Shih Bu Nung 
Shu, by Chang Lü-Hsiang. Qing dynasty. The section titled 
“Land management” compares the cultivation of soybeans 
(dou) with the cultivation of silkworms (can) in terms of 
profi t.
 The section titled “Plum Soybeans” (meidou; the 
character for dou is written with a grass radical on top), 
which apparently refers to a particular soybean variety, 
states: The ordinary agricultural treatises do not mention 
plum soybeans, which are a unique product of a place named 
Tongyi (probably in Zhejiang). Chongyi, another place in the 
eastern district of Chongyi, also produces plum soybeans. 
Places adjacent to Chongyi (which do not produce plum 
soybeans) include: Jiaxing (a city in Zhejiang province 
about 53 miles southwest of Shanghai), Xiushui, Wujiang, 
Wucheng, and Haining; their soil is probably not suitable. 
The plants will grow there but they do not produce seeds. 
So only in the Tong [Tongyi] are is this kind of soybean 
produced. In the 6th and 7th month the mature soybeans 
(chendou) are used to make tofu (fu). If the yield of tofu is 
small, then add plum soybeans to increase the yield. When 
this soybean is mature and harvested, the merchants come 
to buy it. Both the offi cials and the merchants rely on it. 
Plum soybeans are planted after the 5th day of the 5th lunar 
month (chingming) and they mature before mid-summer, in 
only 100 days. So the growers get a profi t very quickly. The 
fi ve secrets / methods of getting a good yield are: (1) The 
seeds must be kept in a dry place; do not allow dampness 
or steam into the vessel / container (qi). (2) When you use 
clay [for sealing the mouth of the vessel], seal it tightly with 
a thick layer of clay mixed with straw. The straw enables 
the winter cold to permeate the clay and kill any insects in 
the clay. (3) Cultivate the soil early. (4) When you spread 
ashes on the fi eld, use plenty. (5) When you cultivate, do so 
thoroughly. Everyone knows these fi ve secrets. If you don’t 
spread enough ashes, the roots will grow down only 5 inches. 
Cultivation turns the ashes under the ground, but they may 
not be evenly distributed. However, rain will make the ashes 
more available to the roots [by dissolving the minerals out 
of the ashes]. So the beans will grow more luxuriantly. If 
you allow the ashes to be buried too deeply, the roots will 
not be able to reach them. Or, if you add the ashes after the 
seedlings have started to grow, they will not be as easily 
available. If you follow these instructions, the soybean leaves 
and stems will grow well and you will get a seed yield of 3 
dou/mou (about 60 liters per 1/6 acre, or 360 liters per acre, 
or 10.2 bushels per acre).
 Note 1. This is the earliest document seen (June 2020) 

that mentions the use of ashes as a source of minerals 
(especially potassium) for fertilizing soybeans.
 The section titled “Planting of hemp” mentions the 
planting of late rice and late (maturing) soybeans (wandou).
 Note 2. It is not clear whether the hemp is being grown 
for its seeds or its fi ber. (Translated by H.T. Huang, PhD, 
Dec. 2002).

4. Peticolas, T.V. 1854. The Japan pea. Horticulturist, and 
Journal of Rural Art and Taste 4(3):138. March 1. New 
series.
• Summary: In the section titled “Editor’s table” (p. 132-52) 
is a subsection on “Kitchen Garden” (p. 136-39). On page 
138 we read: “The Japan pea–As this vegetable is beginning 
to attract some attention among horticulturists, it may not 
be amiss to make a few observations on its qualities as an 
article of food and profi t. Season before last, Mr. Lea, of 
the Cincinnati Horticultural Society, presented the members 
with one or two heads of this prolifi c Bean, or Pea, as it is 
called. From fourteen seeds I raised nearly a quart of dry 
Beans when hulled. That was in a rich border of leaf mold. 
But they were planted too close together–only three inches 
apart. Some had more than 200 pods on them, with two or 
three seeds in each. This year I tried them in rather poor soil, 
where Osage Orange plants grew the previous year, which, 
according to my experience, impoverishes the soil very 
much. I planted eight rows thirty yards long, the rows two 
feet apart, and the Beans six inches apart in the rows. They 
produced about half a bushel of dry seed, which would be 
about sixteen bushels to the acre. In good ground, I have no 
doubt they could be made to yield twenty bushels. So much 
for profi t.
 “With respect to its qualities for the table, there is not 
much to say in its favor. When green, it is so diffi cult to 
divest it of the hull that it will be unpopular with cooks. 
When dry, they are easily cleaned or shelled with a fl ail. 
They require at least fi ve hours boiling to make them tender 
enough to eat, but I do not believe any amount of boiling 
would cause them to burst. It will be necessary to cook some 
other Bean with them, as they are entirely destitute of fl avor. 
They grow from two to three feet high, with stiff, branching 
stems, and look beautiful in the garden. They stood last 
season’s drouth [drought] remarkably well, not dropping a 
single leaf until frost. If any of your readers would like to try 
them, I shall be most happy to enclose them a few in letter, if 
they will address me post-paid.”
 Note: This is the earliest English-language document 
seen (June 2009) that mentions green vegetable soybeans; 
the writer notes that “this vegetable is beginning to attract 
some attention among horticulturists,...” But he gives it a 
low rating: “When green, it is so diffi cult to divest it of the 
hull that it will be unpopular with cooks.” Unfortunately, he 
hasn’t learned how easy it is to divest it of its hull. Address: 
Mount Carmel, Clermont Co., Ohio.
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5. Worthington, T. 1855. [Japan peas]. Letters and Reports of 
the Agricultural Division of the Patent Offi ce, 1839-60. Vol. 
7. p. 211-12. May 22.
• Summary: “I heard the other day in Cinti [Cincinnati?] 
that your department had sent there for Japan peas. Enclosed 
is a specimen of some raised of me last summer producing 
50 bushels to the acre when corn [illegible word] them? 
brought? but 10 bushels. I never knew any thing stand the 
drowth [drought] so well and they are valuable for stock but 
I have not been able to cook them so as to acceptable for 
human food. They may be planted successfully till the 20th 
of June...
 “... I derived? & can forward at once four or fi ve gallons 
of Japan peas and will take in return such useful seeds for 
this? latitude and season? as you may have yet on hand.
 “... I should like to have samples of... the Soja [Foja?, 
Foya?] bean of Japan.”
 Note: The author apparently does not realize that the 
Japan pea which he has is the same as the Soy bean of Japan, 
which he is requesting. Question marks and blanks indicate 
illegible handwritten text.
 First cited by Graff 1949. Address: Logan, Hocking Co., 
Ohio.

6. American Farmer. 1856. The Japan pea. 11:283. March.
• Summary: “The editors of the Philadelphia Ledger have 
recently seen a plant from one of these peas, raised by W.L. 
Shaffer, Esq., the Cashier of the Girard Bank [Philadelphia?], 
which had upon its branches about four hundred and fi fty 
pods, the largest portion of which contained from two 
to three peas each, or yielding about one thousand per 
cent. This from a single pea from a single year’s growth, 
is something worthy of notice. If each pea possessed the 
qualities of reproduction in the same degree, we should have 
in the second year’s growth nearly half a million pods and a 
million of peas.”

7. Adams, James O. ed. 1856. Experiments with foreign 
seeds. Transactions of the New Hampshire State Agricultural 
Society p. 351-57. For the year 1855. See p. 353.
• Summary: “The Japan Pea is very prolifi c, yielding by 
the hundred fold. The pea, however, is very small, and not 
superior to our common varieties. They will be serviceable 
for sheep.”
 Levi Bartlett, Esq., of Warner [New Hampshire] is 
mentioned on p. 357 as one of two gentlemen who have 
furnished reports of their success in experiments with 
these seeds. Address: Secretary of the State Society, New 
Hampshire.

8. Lindsley, W.D. 1857. [Japan peas]. Letters and Reports of 
the Agricultural Division of the Patent Offi ce, 1839-60. Vol. 
15. p. 1045-46. Feb. 28.

• Summary: “On the fi rst day of May last, I planted one 
acre with the Jappan [sic] Pea, the product of a parcel of 
peas I received from the Patent Offi ce in 1856... The pea, 
though planted on the same day, and in the same fi eld [as 
the corn], came up in good order, but grew slowly owing to 
the backwardness of the season and drouth [drought]. In fact 
they did not all ripen? before the fall of frost, but the yield 
was abundant. I harvested 2 square rods & procured sixty 
lbs. The yield per acre 4,800 lbs. I planted the peas with my 
corn drill in rows 2? ft apart & gave them the same attention 
I do my corn. After the pea had become dry, I allowed my 
hogs to harvest them at their leisure. I was surprised at the 
avidity they ate them. I then turned in my sheep, & fi nally 
my cattle & horses, & all ate them with a relish, that satisfi ed 
me, that it is one of the most valuable plants the farmer can 
raise. The main stalk grows from 3 to 4 ft high & remains? 
erect? for months after the pea is ripe & not a pea? is lost 
when sheep & hogs do the harvesting. The pod does not open 
like other peas when ripe, or frosted. I believe them to be 
superior to corn for fattening sheep, & equally as good for 
hogs. I shall raise acres? the coming season? for my stock to 
feed upon the coming winter. Respectfully...”
 Note 1. This is the earliest document seen (July 2002) 
concerning the feeding of soybeans or soy products to sheep.
 Note 2. This is the earliest document seen (Jan. 2019) 
in the Western world concerning the feeding of soybeans to 
cattle, but it is not clear whether these were dairy cows or 
beef cattle.
 Note 3. First cited by Graff 1949. Address: Sandusky, 
Ohio.

9. Sweeny, A.W. 1857. Wyandotte and Mexican corn–Japan 
pea, Chinese sugar cane–Orange water melon. American 
Farmer 12:282-83. March.
• Summary: “To the editors of the American Farmer... I 
received from a friend in Pennsylvania a few seeds of the 
Japan Pea, which were planted as directed in a row one foot 
apart. The plants grew 3 feet high, and threw out branches on 
all sides. Seven plants produced 1 pint of dry beans.”
 The grains of Wyandotte Corn were small and hard, 
but not “fl inty,” and “would, no doubt, make a fi ne, smooth 
meal, but would hardly answer for hommony [hominy]... 
The New Mexican White Flint Corn... produced fi ne ears and 
large grains as hard as a gunfl int. I had a few ears of it boiled 
in a green state for the table, and it proved so delicious that 
I carefully saved the entire product of the patch for planting 
next year. It will make superior hommony, but is rather too 
hard for meal.”
 Note: Chinese sugar-cane is sorghum. Address: 
Buchanan, Maryland.

10. Inzenga, Giuseppe. 1857. Sul fagiuolo d’olio della China, 
o Soja hispida Moench [On the oil bean of China, or Soja 
hispida Moench]. Annali di Agricoltura Siciliana (Palermo) 
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5:45-48. 2nd Series. [2 ref. Ita]
• Summary: “Among the various seeds sent to me from Paris 
last year by the illustrious Baron Francesco Anca, there were 
very few of a kind named the oil bean (fagiuolo d’olio), 
which I planted with the others this year on the estate of the 
Agricultural Institute (Istituto Agrario) which I direct
 “This common name of oil bean comes from a particular 
fatty oil which is contained by the seeds of this plant and 
can be extracted through pressure as is done with all other 
oleaginous seeds.
 “The seeds were planted in late spring [probably of 
1857, in Palermo, Sicily], in calcareous-clayey soil, which is 
an arable soil characteristic of this hilly countryside: of the 
few put in the ground, only one germinated, but this enabled 
me to study the plant in all its vegetative stages and to obtain 
a most suffi cient yield of seeds.
 This new bean thrived profusely all through the summer 
under the effect of the periodic watering it received, and 
as fall progressed its pods reached fruition. Because it was 
already very late in the season, I dried the entire plant, 
uprooted from the soil, in a covered place, there no longer 
being any possibility of carrying out such drying in the open 
air.
 “Just as I was about to publish this report, my friend and 
colleague Prof. Todaro, Director of the Botanical Gardens of 
Palermo, showed me a recent issue of Revue Horticiole, 16 
Nov. 1857, No. 22, which reported on the fi rst cultivation of 
this legume attempted last year in Paris by Mr. Lachaume, a 
grower in Vitry-sur-Seine.
 “From the above-mentioned article, one learns that the 
seed of this bean was sent some years ago from China by 
the renowned Mr. Montigny, with the common name of pois 
olèagineux de la Chine (‘oil pea of China’) and the scientifi c 
name of Soja hispida Moench, a genus quite close to the 
Dolichos. (Footnote: “Instead of pois olèagineux (‘oily pea’) 
they should rather be called haricot olèagineux (‘oily bean’), 
the genus Soja being closer to the genus Phaseolus (bean or 
haricot) than to the genus Pisum (pea or pois)).
 “The noteworthy characteristic of this bean is the 
prodigious quantity of seeds that it produces. From what Mr. 
Lachaume relates, each plant produces approximately 80 to 
100 pods, each containing 2 to 4 whole seeds, which means 
that each seed is capable of producing from 240 to 300 seeds. 
I can add that the very plant grown this year on the estate 
of the Agricultural Institute, aside from the number of pods, 
produced around 1,000 seeds: this increased yield in our 
favor stems from our climate, which is even more favorable 
and suited to the increase of these plants, which come from 
hot tropical regions, here in Europe.
 “The excellent qualities of the Soja hispida, or oil bean 
(as it should commonly be called), having been stated and 
discussed, our farmers have every right to ask themselves 
whether its cultivation could be economical and profi table 
for us. I shall answer this most simple question as fairly and 

plainly as I can.
 “The benefi t we could gain from this plant would be if 
the quantity of seeds it produces could be combined with 
the requirement that it have good nutritional value and taste 
like that of other beans commonly used in cooking. Our 
French colleague, in his fi rst report on the cultivation of 
this leguminous plant, a small experiment solely intended 
to ensure the reproduction of the species, mentions nothing 
whatsoever regarding its economic importance. Inspired 
by the quantity of seeds obtained, I wanted to put a small 
amount to the test by boiling and tasting them for fl avor, as 
is done with beans. I found that this oil bean develops an 
intense bitter taste during cooking and in order to make it 
halfway edible, water has to be added to it several times as it 
cooks; I do not know, however, whether eating a reasonable 
amount is altogether harmless to digestion, as is the case 
with other commonly used beans.
 “Regarding the other benefi t, that of being able to obtain 
the oil which they contain, there is no great incentive for us 
to do so because in countries where the olive tree thrives so 
well, the other oils which can be obtained from plants having 
oil-producing seeds can never stand up to the competition 
of olive oil. As fact demonstrates, it does not pay to produce 
sesame, rape, peanut, or other oils in our countries.
 “From these new facts I have set forth, it seems that the 
oil bean, despite its admirable yield, will not fi nd such good 
fortune among us; however, because of the very limited 
scale of the experiment I performed and because the plant 
is very much in the news and its economic aspect needs to 
be better evaluated, it is the task of further events and other 
demonstrations to determine its future with a greater maturity 
of judgment.”
 Note 1. This is the earliest document seen (March 2021) 
concerning soybeans in Italy, or the cultivation of soybeans 
in Italy. Note 2. Giuseppe Inzenga lived 1815-87.
 Note: This is the earliest Italian-language document seen 
(March 2021) that mentions soybean oil, which it calls olio. 
Address: Professor and editor of this periodical [Palermo, 
Sicily, Italy].

11. J.S. 1858. The Japan pea. Valley Farmer (The) 10:81-82. 
March.
• Summary: “Messrs. Editors:–In the spring of 1856 a friend 
gave me about a gill [½ cup or 118 ml] of seeds of this 
plant.” The crop prospered in drought and 144 square yards 
[0.0297 acres] produced 6 gallons [0.75 bushels] of peas, 
equivalent to 25.3 bushels per acre. In 1857, an even worse 
drought year, he planted 1575 square yards, which yielded 
7.5 bushels, equivalent to 23.0 bushels per acre. “My opinion 
of this pea is that it is a very valuable acquisition to our 
agricultural products, principally on account of its capacity 
to sustain itself through a protracted drouth... As there is 
considerable diversity of opinion respecting the edible 
qualities of the Japan pea, I will state that the whole of my 
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family, together with all persons (with one exception) who 
have eaten at my table pronounce them superior to all other 
pulse, and I apprehend that the reason why many persons 
dislike them is on account of improper or imperfect cooking; 
for they require to be cooked much longer than other pulse. 
All kinds of graminiverous animals, and all kinds of fowl 
eat them with avidity; but whether they possess fattening 
qualities equal to corn or other cereals, has yet to be tried.”
 First cited by Hymowitz. 1986. Bibliography of early, 
previously uncited publications on soybeans in the United 
States. 2 p. Unpublished.
 Address: Pomona, St. Charles County, Missouri.

12. Durupt, -. 1861. Culture du pois oléagineux de la 
Chine [Cultivation of Chinese oilpeas (soybeans)]. Revue 
Horticole: Journal d’Horticulture Pratique (Paris) No. 23. 
p. 459-60. Dec. 1. [1 ref. Fre]
• Summary: “One of my colleagues, M. Lachaume of 
Vitry-sur-Seine, sent me in April 1859, 52 seeds of Chinese 
oil peas [soy beans], with advice to sow them in pots in a 
greenhouse (sous châssis). I did this and 10 days later almost 
all of them had come up. On the 15th of June I transplanted 
them in a bed exposed to the sun, in one row with 50 cm 
between plants. They grew extraordinarily well and at the 
beginning of September I was able to present a stalk of them, 
with the almost-mature pods attached, to the Horticultural 
Society of Côte-d’Or. In 1860 I tried a different method of 
cultivation.”
 Details are given. At the end of August he had a perfect 
harvest and 30 plants yielded about 5 liters of soybeans. “I 
have the strong conviction, cultivated on a large scale, would 
give the best results. I will conduct the experiment. I will 
let you know my results immediately.” Address: Cote-d’Or, 
France.

13. Scherzer, Karl von. 1872. Fachmaennische Berichte 
ueber die oesterreichisch-ungarische Expedition nach 
Siam, China und Japan (1868-1871). Im auftrage des k.k. 
Handelsministeriums redigirt und herausgegeben [Expert 
report on the Austro-Hungarian expedition to Siam, China, 
and Japan (1868-71). Edited and published on behalf of the 
Imperial Ministry of Trade]. Stuttgart: Verlag von Julius 
Maier. xvi + 418 + 494 p. Index. 25 cm. [Ger]
• Summary: See Appendix (Anhang) by Syrski, p. 190, 207. 
Address: Germany.

14. American Agriculturist. 1874. The Japan pea. 33(2):63-
64. Feb. With one engraving.
• Summary:  “The Southern seedsmen have advertised and 
southern journals have had articles in relation to the Japan 
Pea... we last spring obtained from Mark W. Johnson, dealer 
in seeds and agricultural implements, Atlanta, Ga. [Georgia], 
a sample of these peas... This fall we have received a 
sample of the same pea from L.L. Osment, Cleveland, Tenn. 

[Tennessee], who says they are ‘unsurpassed for table use.’
 “The plant grows to a height of three or four feet, 
and is hairy in all its parts... Mr. Johnson, who sent us the 
seed, wrote ‘not desirable for table use.’ Remembering to 
have seen the same thing some years ago in the garden of 
a friend near Boston we wrote him for his experience. He 
writes: ‘They may be delicious to the celestial palate, but 
my wife found them hard to cook and I found them hard to 
eat–never getting soft no matter how long they were boiled.’ 
Thus far we think the weight of evidence is against their 
utility as a table vegetable. As an agricultural crop, they are 
highly promising, at least in localities where the seasons 
are suffi ciently long to mature them. Mr. Johnson speaks 
highly of the wonderfully prolifi c character of the pea, and 
its excellence as a food for stock. It is so much esteemed 
in some quarters that it has received the rather extravagant 
name of ‘Southern Relief Pea.’ Mr. Osment claims it to have 
produced 200 bushels to the acre. From the manner in which 
the pods set upon ours we should judge the yield would be 
very large. This pea is deserving the attention of cultivators 
as a fodder crop and for plowing in as a fertilizer. As to 
what the pea is botanically we are not quite sure; it does 
not belong to the proper Pea (Pisum), but is very near the 
Chinese Soy Pea, and is probably a form of that or a closely 
related species. The Soy Pea (formerly Soja hispida, but now 
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Glycine Soja) is cultivated in China, Japan, and other parts of 
the east, and is used to make the sauce called Soy, which was 
formerly more used than at present.”
 A handsome illustration (engraving; p. 64) shows “The 
Japan Pea” by J.W. Fasel. Note 1. This document contains 
the earliest illustration seen (March 2021) of the soybean in 
the USA.
 Note 2. This is the earliest document seen (March 
2021) that clearly refers to the cultivation of soybeans in 
Tennessee. This document contains the earliest date seen for 
the cultivation of soybeans in Tennessee (summer 1873).
 Note 3. This is the earliest English-language document 
seen (March 2021) that uses the terms “Soy Pea” or “Chinese 
Soy Pea” or “Southern Relief Pea” to refer to the soybean.
 Note 4. This is the earliest English-language document 
seen (March 2021) which states that the scientifi c name of 
the Japan pea is probably Glycine Soja, previously Soja 
hispida–that is, the soybean.
 Note 5. This is the earliest document seen (March 2021) 
stating that a seed dealer in the USA (Mark W. Johnson in 
Atlanta, Georgia) is selling soybeans for seed use. Line 1 
implies that earlier advertisements exist.
 Note 6. This is the earliest English-language document 
seen (March 2021) that describes “plowing in” soybean 
plants in the USA for use as a fertilizer [green manure] to 
improve the soil.
 Note 7. This is the earliest English language document 
seen (March 2021) that contains the term “fertilizer” in 
connection with soybeans.
 Note 8. Starting with this article, and continuing until 
after World War II, some writers incorrectly referred to the 
scientifi c name of the cultivated soybean as Glycine soja, 
whereas that is actually the scientifi c name of the wild 
soybean.
 Note 9. This is the earliest document seen (March 
2021) that uses the word “promising” in connection with the 
soybean as an agricultural crop–in any country worldwide.

15. Southern Seed & Plant Co. 1875. Strange but true! (Ad). 
Atlanta Constitution (Georgia). March 10. p. 4.
• Summary: “Japan Peas–200 bushels per acre on common 
land; unequaled for stock or table use; grows on upright 
stalks. 15 cts [cents] per paper, 50 cts per pint, 80 cts per 
quart.
 “Chufas–Furnish grazing all summer and food for 
yourself all winter; fi ne for poultry and fattens more hogs 
than ten times the area in corn; 150 bushels per acre on 
poorest land. 10 cts per paper, 40 cts per pint, 70 cts quart, 
$10 per bushel.”
 “Send for our free catalogue, giving full list, descriptions 
and testimonials from those who have grown the above 
seeds.”
 Note: The offi cial record yield for soybeans in the 
national yield contest fi rst topped 100 bushels/acre in 1969. 

Yet this seed company’s display ad is claiming 200 bushels 
per acre in 1875! Unbelievable.
 Also offers: Toong Qua cucumber that grows to weigh 
70 pounds each. Snake Cucumber grows from 2 to 8 feet 
long and coils like a snake. Japan Radish [daikon], pods 2 
feet long and delicious. Address: Gallatin, Tennessee.

16. Haberlandt, Friedrich. 1876. Der Anbau der rauhhaarigen 
Soja oder Sojabohne (Soja hispida Moench) [The 
cultivation of the coarse-haired soya or soybean]. Wiener 
Landwirthschaftliche Zeitung (Vienna) 26(9):87-89. Feb. 26. 
[Ger]
• Summary: (Continued): The stock of: A table follows. The 
two columns are the number of each plot and the number of 
plants it contained.
 No. 1 contained 27 plants.
 No. 2 contained 25 plants.
 No. 3 contained 15 plants.
 Therefore, on average every plant was allocated a 
growing area of 4.03 square decimeters. Note: A decimeter is 
one-tenth of a meter.
 The seeds that were harvested were: A table follows. The 
two columns are the number of each plot and the weight in 
grams harvested.
 No. 1 [yielded seeds that weighed] 249.2 gm.
 No. 2 [yielded seeds that weighed] 336.5 gm.
 No. 3 [yielded seeds that weighed] 196.9 gm.
 According to which, a seed yield per hectare would be 
calculated for: A table follows. The two columns are the 
number of each plot and the calculated weight in kilograms 
harvested per hectare.
 No. 1 [yielded seeds that weighed the equivalent of] 
2769 kg/ha
 No. 2 [yielded seeds that weighed the equivalent of] 
3739 kg/ha
 No. 3 [yielded seeds that weighed the equivalent of] 
2177 kg/ha
 From this can be gathered the soybean’s high capability 
for yield, of course under the precondition of a uniform stock 
in which every plant occupies an area of 4 square decimeters. 
This would yield a number of 250,000 plants per hectare and 
a requirement of 37.5 kilograms of seeds for sowing if we 
assume full germination ability, 1,000 sowing seeds are to 
weigh on average 150 grams.
 A comparison followed in various directions of the seeds 
that were harvested here with the original seeds, and the 
precise fi gures from this are provided below.
 The seeds that were harvested in Vienna were much 
larger and heavier than with the original seeds from China 
and Mongolia, as the absolute weight of 1,000 seeds in 
grams amounted to:
 A table follows. The three columns are the number of 
the sample, [the weight in grams] Of the Original Seeds, and 
[the weight in grams] Of the Seeds grown / reproduced in 
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Vienna, which is equal to an increase in weight of 54.7, 47.1, 
and 60 percent, respectively.
 But not only were the seeds that were obtained here 
larger, their specifi c weight also consistently increased, as 
can be seen from the following determinations in that regard:
 A table follows. The four columns are the number of 
the sample with the fi rst three rows With Original Seeds and 
the last three rows With Reproduced Seeds, the Maxima and 
Minima of the Specifi c Weight of the Seeds, and the Average 
Specifi c Weight
 In correspondence to this, the volume weight of the 
seeds that were harvested here that became larger was also 
higher. Thus one hectoliter weighed:
 A table follows. The three columns are the number of 
the sample, [the weight in kilograms] With the Original 
Seeds, and [the weight in kilograms] With the Reproduced 
Seeds
 What very especially distinguishes the soybeans is 
their curious and rich nutrient content. First of all, their 
seeds are provided with an endosperm layer that is already 
recognizable to the naked eye which is completely lacking 
in the seeds of our pulses, and then the fl eshy cotyledons 
of its embryo are not fi lled with starch which makes up the 
predominant component by weight of the cell contents with 
green beans, peas, and so forth, but rather all of the cells of 
the tissue of the seed leaves (Samenlappen) are densely fi lled 
with aleurone granules (Aleuronkörner) which, embedded 
in a mass that is rich in fatty oils, reveal both the seeds’ high 
content of fatty oil and the valuable nitrogenous [protein] 
components. After microscopic study, an unusually high 
content could be assumed both of the latter and of fatty oil, 
an assumption which was completely confi rmed by carrying 
out the chemical analysis of both the original seeds and the 
reproduced seeds. That was carried out by the Assistant to 
the Chairman of Chemical Technology at the College of 
Agriculture, Mr. Johann Stua, and once again I would like 
to take this opportunity to give him my best thanks for the 
attentive investigation. The following table contains the 
results that were found in a clear form.
 A table follows. The fi rst of the fi ve columns has 
no heading, followed by Contained in 100 Parts of Dry 
Substance and Calculated with a Water Content of 10 
Percent, each of which is subdivided into In the Original 
Seeds and In the Reproduction. The rows are No. 1 
Brownish-red variety from China, Water, Protein, Fat, 
Nitrogen-free extracts (Stichstofffreie Extractivstoffe), Crude 
fi ber, Ash components, No. 2 Yellow variety from China, 
Water, Protein, Fat, Nitrogen-free extracts, Raw fi ber, Ash 
components, No. 3 Yellow variety from Mongolia, Water, 
Protein, Fat, Nitrogen-free extractives, Raw fi ber, Ash 
components.
 Note 1. This is the fi rst chemical / nutritional 
composition of the soybean given by Dr. Haberlandt. Thus, 
the soybean is rich in nutrients and gives a high yield. 

For example, for the yellow variety from China, the seeds 
grown in Vienna contained 34.81% protein and 18.53% fat 
(vegetable oil).
 What stands out above all is the extraordinarily high 
content of all samples that were studied of nitrogenous 
substances and fat. That concurs rather precisely with that 
which Senff published in the 1872 volume of Der chemische 
Ackermann for Chinese oil seeds, and that designation is 
indeed to be applied to the soybean. With two analyses in 
100 parts of air-dried substance, he found:
 A table follows. The four columns are the row names, 
First Sample, Second Sample, and Average. The rows are 
Water, Nitrogenous substance, Fat, Nitrogen-free extracts, 
Raw Fiber, Ash
 These samples contained only a little more fat than ours, 
were not insignifi cantly lower in nitrogen-free extracts, and 
in that regard in comparison to the varieties that we studied 
had more abundant quantities of protein.
 But the fact that the three varieties of soybeans that 
were studied at the College of Agriculture contained 
very substantial quantities of the two valuable organic 
compounds is also gathered from the comparison of the 
aforementioned six analyses to those which are provided 
below for peas, lentils, fava beans, and lupines (footnote: 
From Zusammensetzung und Verdaulichkeit der Futterstoffe 
[Composition and Digestibility of Feedstuffs] by Dr. T. 
Dietrich and Dr. J. König, Berlin: 1874.) The double values 
that are presented refer to the minima and maxima of the 
components that were found.
 A table follows. The title is Contained in 100 Parts of 
Weight with Air-dried Substance. The eight columns are 
the row names, Peas [with two columns], Lentils [with one 
column], Fava Beans [with two columns], Lupins [with two 
columns]. The rows are Water, Nitrogenous substance, Fat, 
Nitrogen-free extractives, Raw Fiber, Ash
 With all of these indigenous pulses, the water content is 
by far higher and the abundance of ash is consistently lower. 
The amount of fat in them is only 10% that of the soybean. 
And the protein content is considerably lower with peas, 
lentils, and fava beans, and only with lupines is it equal or 
even higher.
 What most deserves to be emphasized is the 
circumstance that the reproduced seeds did not sustain a 
decrease in either fat content or protein, but rather with 
all three samples they became richer in fat and nitrogen 
[protein]. With this, a reduction in their nitrogen-free 
components occurred, which is of less consequence. Their 
amount of raw fi ber was reduced, which in any case is of 
benefi t to their quality, while the ash content remained 
nearly identical in the original and reproduced seeds and is 
distinctly higher than that of the indigenous legumes.
 And the fact that deserves to be emphasized as 
important is that among the soybeans, there are also those 
that extraordinarily differentiate themselves with regard 
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to their earlier or later maturation. The three varieties of 
soybeans whose cultivation was achieved in such a gratifying 
way had already completely matured by September 11 and 
therefore they could also be harvested on that day. Their 
maturation occurred approximately at the same time as that 
of the early maturing pole beans and earlier than that of the 
runner bean (Phaseolus multifl orus), whose needs for heat 
is regularly suffi ciently met at our latitude. Among the fi ve 
varieties of soybean that achieved cultivation were also two 
of them that did not even achieve blossoming or else hardly 
reached the stage of the fi rst fruit formation. Consequently, 
the agronomic trial was only successful because a plurality 
of varieties was available, and the limited selection that was 
found fell by chance upon some early maturing varieties. It 
is possible that other trials at other locations failed because 
of an unsuitable selection of varieties, since only in that 
way can it be explained how it could at all be the case that 
these highly valuable, high yielding, certain legumes have 
thus far remained completely unnoticed in all of Central and 
Southern Europe. Address: Prof., Wiener Hochschule fuer 
Bodencultur, Vienna.

17. Rauch, A. 1876. Die Soya [The soybean]. Fundgrube 
(Die) (Monatschrift fuer die gesammten praktischen 
Beduerfnisse und Interessen des taeglichen Lebens, von Dr. 
A. Rauch, Bamberg) 3:177-78. Oct. [Ger]
• Summary: The soybean (Soya hispida or Dolichos 
Soya; many German writers use the name “Soja”) is an 
entwining bean plant (ein rankendes Bohnengewächs) that 
is native in Japan, and in all of southern Asia, especially 
in China, is likewise widely cultivated, like the common 
bean in Germany. The seeds, which are distinguished by 
an especially good taste, are used as very popular food in 
the countries where soybeans are grown, which is found 
at almost every meal. They are also part of a signifi cant 
commercial product, since they are used to make a strong 
sauce, which is much sought after in fi ne kitchens / cuisine. 
In England, for example, each year more than 1,344,000 lb 
(12,000 Zentner) [1 Zentner = 112 British pounds] of the 
beans and signifi cant quantities of the Soya sauce*, which is 
made in China, are imported. Footnote: *Some sauces sold 
as ‘Soya sauce’ in England do not contain any of the actual 
sauce.
 In Europe, various attempts have already been made 
to acclimatize the soybean. But these have so far been 
unsuccessful, in that the plants, at best, fl ower, but never 
bear seeds. Previously I received several seeds of various 
soybean varieties from Japan, from my longtime friend, 
honorable [Philipp] v. Siebold, who died at an early age. 
However my attempts to cultivate them were unsuccessful. 
The plants came up, and some of them bloomed, but so late 
(in September) that none ripened seeds.
 I was therefore quite astonished to read an article in the 
Wiener Landwirthschaftliche Zeitung, by Dr. Haberlandt, 

professor at the Royal College of Agriculture in Vienna 
(Wiener Hochschule für Bodencultur) according to which 
the cultivation of soybeans at the Agricultural Experiment 
Garden (landw. Versuchsgarten) in Vienna, during the 
summer of 1875, was completely successful.
 At that location, a total of fi ve varieties were planted, of 
which the seeds originated primarily from China, Mongolia, 
and Transcaucacasia. Those were obtained at the Vienna 
World Exhibition of 1873 from Chinese exhibitors. Out of 
the fi ve varieties, two of them did not at all reach fl owering, 
while the other three, two of which were from China (one 
light yellow and one brownish-red) and one was from 
Mongolia (one light yellow), not only fl owered abundantly, 
but also just as abundantly bore fruit. With all three varieties, 
the fl owers appeared toward early July with maturation on 
September 11. These varieties therefore behaved completely 
like our usual runner beans / pole beans (Schlachtschwert-
Stangenbohnen).
 Note 1. Schlachtschwert (literally “broadsword”) is a 
variety of Stangenbohnen.
 The cultivation occurred in the college’s experimental 
garden that was shaded by buildings and in part also by trees, 
the soil of which was drained to a depth of 0.6 meters and 
was intensely fertilized. The space that was allocated to each 
plant amounted to approximately 4 square decimeters; the 
yield from the seeds calculated to 1 hectare resulted at 2,769 
kilos with the brownish-red variety from China, 3,739 kilos 
with the light yellow variety from the same, and 2,177 kilos 
with the light yellow variety from Mongolia.
 This yield is a very high one, and we doubt whether such 
a yield could ever be achieved with our varieties of runner 
beans. The seeds that were harvested in Vienna showed 
themselves to be larger and heavier than the original seeds 
and in no way were second to the latter in the content of the 
characteristic nutrients, among which fat plays a signifi cant 
role (18%).
 When all is said and done, it is still to be emphasized 
that the individual plants were covered from top to bottom 
with ripe pods, some of them numbering up to eighty, 
which contained on average two to three seeds. Another big 
advantage of this soybean is that unlike other beans, it is not 
susceptible to insects.
 These very favorable results are apparently due to the 
circumstance that the three varieties that achieved maturity 
originated from northern areas whose climatic conditions 
bear a similarity with those of Southern Germany. China 
has such areas, the climate of which corresponds even to 
that of Northern Germany, and the high northern areas of 
Mongolia likewise cause expectations that the plants which 
survive there will also thrive with us, an assumption which 
has been confi rmed in actuality with several ornamental 
plants that have been introduced from there. (Footnote: 
Recently, attention has been drawn to the fact that a variety 
of cotton also occurs there which may be suitable for 
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cultivation in Germany.) The agronomic trials that have 
been conducted with soy (der Soya) in Germany thus far 
have in any case failed because the seeds were taken from 
southern areas that were too warm. It would certainly be 
most highly desirable for it to be successful to generally 
acclimatize soy with us, even if it were only in southern 
areas. In so doing, not only would a new food crop be 
obtained, but also an important industrial crop, the value of 
which could not be overestimated. (Footnote: Perhaps one 
of our larger commercial nurseries (Handelsgärtnereien) 
will be successful in obtaining a quantity of seeds from Prof. 
Haberlandt and in that way providing the opportunity to 
carry out multiple cultivation experiments with them.)
 Note 2. Translated by Philip Isenberg (MM, CT), Long 
Beach, California.
 Note 3. Bamberg is a city in Bavaria, in south central 
Germany on the Regnitz River 30 miles west of Bayreuth. 
Address: PhD, Bamberg, Germany.

18. Graf H. Attems’sche Samenkulturstation St. 
Peter bei Graz. 1876. Culturversuch mit Soja hispida 
[Agronomic trial with the soybean (Soja hispida)]. Wiener 
Landwirthschaftliche Zeitung (Vienna) 26(48):552-53. Nov. 
25. [Ger]
• Summary: Through the goodness of Prof. Haberlandt, 
in early 1876, the station obtained 200 soybean seeds, 
in 2 varieties–brown seeds from China and yellow seeds 
from Mongolia. These seeds came from the Vienna World 
Exhibition. The seeds were planted at the station on May 18. 
On 11 October 40 plants of the yellow-seeded variety were 
harvested, on 16 October 15 plants of the brown-seeded 
variety and on 24 Oct. 18 more of the brown-seeded variety 
(total 33 plants) were harvested. Many of these were still 
green. Yield: Of the brown variety, 870 gm of ripe seeds and 
187 gm of unripe and still soft seeds (only the former can be 
counted in the yield). Of the yellow variety, 642 gm of ripe 
seeds.
 Quality of the harvest: The weight of the seeds harvested 
was less than the weight of those planted. 1,000 harvested 
seeds of the brown variety weigh 161.7 gm, and 1,000 seeds 
of the yellow variety weigh 111.25 gm. As for the planted 
seeds, based on the weight of 50 seeds, 1,000 planted seeds 
of the brown variety weigh 277.7 gm, and 1,000 seeds of 
the yellow variety weigh 234.4 gm. Of the dark brown seeds 
that were planted, less than half were dark brown when 
harvested; the rest were lighter in color.
 On the whole, these oil beans (Oelbohne [soybeans]) do 
not seem to be more delicate / sensitive than the well known 
and widely planted varieties. They distinguish themselves 
by their high yield, especially on our trial plots when planted 
with other legumes. Only yellow and blue lupins gave higher 
seed yields. Calculated per 100 square meters (Ar, a square 
10 meters on a side) or per Joch (an old unit of land area 
equal to about 5,750 square meters), the yield of soybeans 

was equivalent to a very good yield of peas: Comparing 
soybeans to peas, they yield respectively 16 and 21 kg per 
100 square meters (Ar) or 920 and 1,207 kg per Joch. We 
are convinced that this bean [the soybean] has a future as a 
fodder plant (Futterpfl anze). An analysis of its nutritional 
value and general usefulness will appear soon.
 Note 1. This is the earliest document seen (March 2021) 
concerning quantitative research conducted on soybean 
cultivation in Europe, and the second earliest such document 
seen worldwide. The data collected are the most extensive 
and most interesting seen to date.
 Note 2. Graz is the capital of Styria, Austria, on the left 
bank of the Mur River, 87 miles south-southwest of Vienna.
 Note 3. Count Heinrich Attems is the owner of the a 
seed testing station (Samenculturstation) in St. Peter near 
Graz.
 Note 4. This is the earliest document seen (March 
2021) concerning soybeans in Mongolia, or (probably) the 
cultivation of soybeans in Mongolia (one of two documents). 
It is possible, but unlikely, that these soybeans came from the 
nation that since 1911 has been called Mongolia (formally 
Mongolian People’s Republic, also called Outer Mongolia). 
It is more likely that they came from what is today called 
Inner Mongolia, which is part of China, an autonomous 
region in northern China bounded on the north by Mongolia. 
Address: [St. Peter near Graz, Steiermark [Styria], Austria].

19. Haberlandt, Friedrich. 1877. Der Anbau der rauhhaarigen 
Sojabohne [The culture of the coarse-haired soybean]. 
Landwirthschaftlichen Versuchs-Stationen 20:247-72. [5 ref. 
Ger]
• Summary: Haberlandt submitted this article in Jan. 1877 
from Vienna. The original soybean seeds were obtained at 
the Vienna World Exhibition of 1873 then grown out in the 
garden of the Royal College of Agriculture (Hochschule 
für Bodencultur) in Vienna. The seeds grown in Vienna and 
harvested in 1875 and 1876 were larger and heavier than 
those obtained at the Exposition.
 Among nutritional plants, the coarse-haired soybean 
(der rauhhaarigen Soja) is of the fi rst rank. For no other 
legume nourishes so many people, and has such great 
nutritional value, and multiple food uses (p. 247).
 On p. 248 Haberlandt shows that he is familiar with 
the soybean work of the Society for Acclimatization in 
France: In France the soybean is known as the oil pea, and 
it is cultivated at various points in the departments of Ariège 
and Haut-Garonne... Many years ago attempts were made to 
grow Soja hispida in Hohenheim [Germany], but the plants 
were barely brought to a blooming state. People also had the 
same experience in other places. Dr. A. Rauch of Bamberg 
[Germany] (see Die Fundgrube von Dr. A. Rauch. III. 
Jahrgang. Bamberg 1876), on several occasions, received 
seeds of various soybean varieties from Japan. They were 
sent by his long-time friend, Colonel [Philipp Franz] von 
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Siebold, who died at an early age. But every trial by Dr. 
Rauch was unsuccessful.
 In 1875 Prof. Haberlandt conducted soybean trials at 
the Royal College of Agriculture in Vienna. In early 1876 
he published detailed results of these trials in the Wiener 
Landwirthschaftliche Zeitung. Nutritional analyses of these 
seeds were published.
 Page 252: The plants of each of the three varieties which 
achieved complete development in 1875 each occupied one 
strip of a plot that was 3 meters long and 0.3 meters wide. 
The respective times of blossoming and maturation of the 
crop were:
 No. 1, the brownish-red variety from China: June 28 and 
September 11,
 No. 2, the light yellow variety from China: July 1 and 
September 11,
 No. 3, the light yellow variety from Mongolia: July 29 
and September 11.
 Plot no. 1 contained 27 plants; plot no. 2, 25; and plot 
no. 3, 15. Thus each plant was allocated an average of 4.03 
square decimeters [equal to .0403 square meters, or about 20 
cm by 20 cm] of growing space.
 The seeds that were harvested amounted to 249.2 g with 
plot no. 1, 336.5 g with plot no. 2, and 196.9 g with plot no. 
3, whereby a seed yield per hectare was calculated with
 2,769 kilos for plot no. 1
 3,739 kilos for plot no. 2
 2,177 kilos for plot no. 3.
 The high capability for yield of the soybean (Sojabohne) 
can be seen from this, of course under the precondition of 
uniform conditions in which each plant takes up an area 
of 4 square decimeters. This would result in the number of 
250,000 plants per hectare and a requirement of 37.5 kilos of 
seed for sowing if, with complete germination, 1,000 seeds 
to be sown would have a weight on average of 150 g.
 In early 1876 Prof. Haberlandt then sent samples of 
seeds to seven cooperators in central Europe, who planted 
and tested the seeds in the spring of 1876, with good or fairly 
good results in each case. These men reported the details 
of their agronomic trials (Anbauversuche) to Haberlandt, 
who quotes from their reports (p. 253-59). Haberlandt 
sent soybeans to: Master-gardener W. Köhler (p. 253-54) 
in Ungarisch-Altenburg [Hungarian Altenburg, formerly 
Magyarovar, today’s Mosonmagyarovar in Hungary about 22 
miles northwest of Györ]. He planted 100 seeds in mid-May, 
1876, in a sunny place in the botanical garden, in a bed 5 
meters long by 2 meters wide. All the seeds germinated (Alle 
Samen keimten) and the plants developed luxuriantly. But 
one night, when they were 5-6 cm tall, all the young plants 
were eaten by rabbits. However they grew back and yielded 
1.6 kg of seeds.
 Landowner (Gutsbesitzer) A. Stojics (p. 253-54) in 
Gross-Becskerek in Hungary. He planted 100 brownish-red 
(braunrothen) and 100 yellow soybeans in mid-April. In 

mid-September he harvested 0.33 kg seeds of the former and 
0.32 kg of the latter.
 Landowner Graf. H. Attems (p. 253-55), owner of a seed 
testing station (Samenculturstation) in St. Peter bei Graz in 
Steiermark [today’s Styria, capital of Graz in Austria]. On 19 
May he planted 50 brownish-red (braunrothen) seeds from 
China and 50 yellow seeds from Mongolia. He harvested 
the seeds between Oct. 11 and 24, obtaining 0.870 kg of the 
brownish-red and 0.642 kg of the yellow.
 Mr. A. Tomaszek [Tomasek] (p. 253, 255-56, 260, 263), 
farmer and civil servant (Oekonomie-Beamter / Verwalter) 
in Napagedl in Mähren [Moravia, a region in today’s central 
Czech Republic]. He planted 25 yellow and 25 reddish-
brown soybeans on April 29. The yellow yielded 1,400 seeds 
and the reddish-brown 1,350 seeds.
 Note 1. This is the earliest document seen (April 2020) 
concerning soybeans in today’s Czech Republic (though it 
was not offi cially created until Jan. 1993), or the cultivation 
of soybeans in the Czech Republic. This document contains 
the earliest date seen for soybeans in the Czech Republic, or 
the cultivation of soybeans in the Czech Republic (29 April 
1876) (one of two documents). The source of these soybeans 
was Friedrich Haberlandt in Vienna.
 Note 2. This is the earliest document seen that mentions 
soybeans in Mähren (Moravia). From 1849 to 1918 it was 
a separate crownland of Austria, with its capital at Brno. In 
1918 it was organized as a province of Czechoslovakia.
 Princely Privy Councillor (Hofrath) W. Janig (p. 
253, 256-57) in Prague in Böhmen [Bohemia]. He was 
sent 200 seeds which he sent to 5 locations (including in 
Sichrow, Swijan [on the Iser or Jisera River], and Darenic) 
in Bohemia [now in the Czech Republic] for planting. All 
but 5% sprouted. In Sichrow, 25 seeds planted in early 
May yielded 2,500 seeds in October. Continued. Address: 
Mittheilungen aus dem landwirthschaftlichen Laboratorium 
und Versuchsgarten der k.k. Hochschule fuer Bodencultur in 
Wien [Vienna].

20. Haberlandt, Friedrich. 1877. Der Anbau der rauhhaarigen 
Sojabohne [The culture of the coarse-haired soybean 
(Continued–Document part II)]. Landwirthschaftlichen 
Versuchs-Stationen 20:247-72. [5 ref. Ger]
• Summary:  Continued from p. 253. Prof. Dr. Kulisz (p. 
253, 257) in Tetschen-Liebwerd in Böhmen [Bohemia, now 
in the Czech Republic] planted 150 seeds of 3 varieties. 
Despite snow, rain, and frost in May, 98 plants survived, 
yielding 660 seeds. The tallest plant was not over 50 cm 
high.
 Dr. Nicolaus Dimitriewicz (p. 253, 257-258), a former 
student at the Royal College of Agriculture in Vienna, 
and now a farmer (Oekonom) in Bukovina [Bukowina or 
Bucovina, a former Austrian crownland, now (2020) divided 
between Ukraine and Romania]. He received 100 seeds 
which he sent to 6 farmers he knew in four nearby locations 
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in the district of Kotzman (des Kotzmaner 
Bezirks).
 Note 1. As of 1994, Kotzman is the 
town and district of Kitsman in southwestern 
Ukraine, just north of the border with 
Romania. Also spelled Kotzmann, Cotman, 
Cozmeni, Kosman, Kozmeny, or Kucmeh, it 
is located 19 miles northwest of Chernivtsi 
(also spelled Chernovtsy, Chernowitz, or 
Czernowitz).
 The seeds were planted late, on April 20 
or later, and some were killed by frost. Others, 
protected from the frost, grew fairly well. For 
example, the second farmer harvested 669 
seeds from 19 plants. The 64 plants which 
survived yielded less than 2.821 kg of seed. 
Note 2. This is the earliest document seen 
(May 2020) concerning soybeans in Ukraine, 
or the cultivation of soybeans in Ukraine (one 
of two documents). This document contains 
the earliest date seen for soybeans in Ukraine, 
or the cultivation of soybeans in Ukraine (20 
April 1876). The source of these soybeans may 
have been Prof. Haberlandt.
 And A. Schnorrenpfeil (p. 253, 
258), Administrator of Gutswirthschaft 
at the Agricultural Academy in Proskau 
(Landwirtschaftlichen Akademie Proskau) 
[now named Proszkow, in today’s southwest 
Poland] in Preussisch-Schlesien [Prussian 
Silesia, a Prussian province later divided into 
upper- and lower Silesia]. He planted 50 seeds 
of two varieties in late April.
 Note 3. Proszkow is a market town located 
7 miles southwest of Oppeln (now Opole), in 
southwest Poland at north latitude 50º40’.
 Note 4. This is the earliest document seen 
(April 2020) concerning soybeans in Poland, 
or the cultivation of soybeans in Poland (one 
of two documents). This document contains the earliest date 
seen for soybeans in Poland, or the cultivation of soybeans 
in Poland (20 April 1876). The source of these soybeans was 
Prof. Haberlandt in Vienna. 
 Joh. Stua (p. 263-64), of the Technological Laboratory 
(Technologische Laboratorium) of the Imperial-Royal 
College of Agriculture [der k.k. {kaiserlich-königliche} 
Hochschule für Bodencultur] in Vienna, conducted a 
detailed nutritional analysis of the yellow Mongolian, 
yellow Chinese, and brownish-red (braunrothe) Chinese 
varieties. The fi rst 3 columns of a full-page table (p. 264) 
show percentages in air-dried soybeans of (1) the original 
soybean seed sample, (2) soybeans grown the fi rst year, 
and (3) soybeans grown the second year. Columns 4-6 
show the same information adjusted as if the soybeans had 

a 10% water content. For each variety, data are given for 
water, protein, fat, nitrogen-free extract (Stickstofffreie 
Extractivstoffe), crude fi ber, and ash (Aschenbestandtheile).
 Note 5. This is the earliest German-language document 
seen (Oct. 2004) that mentions red soybeans (actually 
brownish-red) or that uses the word braunrothe to refer to 
the color of soybeans. In many other documents by or about 
Prof. Haberlandt, the term “reddish-brown” (braunrothen) is 
used to describe the color of a type of soybean he obtained 
from China.
 Tomaszek (p. 263) wrote Haberlandt that he was 
astonished by the high oil and protein content of the 
soybeans he grew and harvested and had analyzed by a 
chemist at the sugar factory. So he had the analyses repeated 
by Prof. K. Zulkowski of the technical university at Brünn, 
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and got similar results. Zulkowski found (table, p. 263) that 
the air-dried seeds of yellow soybeans from China contained 
16.99% fat, 40.19% protein, and 6.43% nitrogen. The 
brownish-red soybeans from China contained 16.68% fat, 
44.93% protein, and 7.19% nitrogen.
 Note 6. This is the earliest document seen (May 2016) 
that mentions Zulkowski.
 These analyses are in close accord with those published 
by Senff in 1872 (table, p. 265). Soybeans are compared with 
lupins and other legumes.
 On pages 270-271 Prof. Haberlandt discusses food uses 
of soybeans. “The soy sauces, which were imported from 
India and spread from England over Continental Europe, 
could in no way awaken a favorable opinion of the fl avor 
of the soybean, for these sauces have a strong fl avor of 
browned (gebräuntem) sugar, perhaps also mixed with other 
ingredients, so that the soybean’s own fl avor is completely 
masked (verdekt wird). Because of their complete lack of 
starch, soybeans do not become soft through cooking, so 
it is necessary to crush and rub the half-soft cooked seeds 
before their further preparation... Best would be a use [of 
soybeans] which imitates that of corn kernels (Maiskörner), 
from whose fl our the people of southern Europe prepare 
their beloved dish, Polenta [corn gruel]. Soybeans roasted at 
160ºF taste delicious and surpass all other plants that have 
heretofore been used as coffee substitutes.”
 Pages 271-272: In conclusion, the remark may follow 
that it may hardly be successful to fi nd new food plants 
at any inhabited point of the earth’s surface among wild-
growing plants. Because even the wild tribes have that which 
is suitable for consumption in the plant kingdom: a highly 
developed sense which has been sharpened again and again 
by frequently returning periods of hunger and which has 
certainly tasted all plant products. It is much more likely 
to be possible to discover new useful plants for technical 
types of uses, for the obtaining of weaving materials, dyes, 
pharmaceuticals, and so forth, as this actually occurs in all 
those lands that are explored by botanists for the fi rst time. 
If the discussion is about new cultivated plants, then that 
is to be understood in the sense that they are new for some 
regions and countries in which they are to be introduced in 
terms of trials. What will then be at issue is whether the food 
plant that is concerned has developed a larger number of 
varieties in its homelands, among which are early maturing 
and late maturing, of which the former have the more likely 
prospects of crossing the borders of their former distribution.
 The soybean is also a food plant of ancient cultivation. 
At the present time, where all progress takes place at a more 
rapid tempo than was earlier the case, it will soon show 
whether it has a future for Central Europe; whether, as is to 
be hoped, it will be capable of posing serious competition to 
the potato plant and the corn plant as well as to other food 
plants. It can and will achieve signifi cance, not as a result of 
an enthusiastic recommendation from some part, but rather 

only as a consequence of benefi ts which are associated 
with its cultivation and which are solely in the position to 
dispel the mistrust which every newly proposed food plant 
encounters in the circles of the practical farmer that already 
are so often shrewd.
 At the ten trial locations at which the soybean was 
planted in 1876, over twenty kilos of seeds have already 
been obtained in total. Since that will be used simply for 
propagation during this year, in 1877 a seed yield of up to 
2,000 kilos [per ha] at the very best can already be counted 
upon. This seed material will then in any case ensure a rapid 
spreading of soy. The goal would be achieved more quickly 
if larger quantities of seeds were to be imported from China 
or Mongolia, perhaps through the mediation by governments. 
In any case, though, it would be uncertain as to whether with 
the purchase of soybeans from those reference locations, 
the selection would fall upon precisely the earliest maturing 
varieties, which would in fact be the decisive factor for 
success.
 Vienna, January 1877
 Note 7. This is the earliest document seen (Nov. 2012) in 
which Dr. Haberlandt mentions that roasted soybeans made a 
good coffee substitute.
 Note 8. Other tables from this article are described 
in a separate record. Address: Mittheilungen aus dem 
landwirthschaftlichen Laboratorium und Versuchsgarten der 
k.k. Hochschule fuer Bodencultur in Wien [Vienna].

21. R. 1877. A soja takarmanynovenyrol [About soybean as 
a forage crop]. Foldmivelesi Erdekeink (Our Agricultural 
Interest; Budapest) 5(9):73. Feb. 26. [Hun]
• Summary: We have already discussed this new crop 
once before; it was heartily recommended by Professor 
Haberlandt. We would now like to publish the details which 
the Professor discussed in a recent lecture held for the 
farmer’s union in Vienna.
 In case of plants we wish to introduce to Hungary, we 
have to be sure of having positive answers to two questions. 
The fi rst: is the plant in question capable of suitably ripening 
in our climate? The second: is both the quantity and quality 
of yield such that cultivation of the plant is advantageous? At 
the international trade fair [Vienna World Exhibition] held 
recently in Vienna, soybean (sója-bab) from China, Japan, 
and Turkestan was presented to the Viennese agricultural 
college. Professor Haberlandt distributed these seeds to a 
number of persons and, based on the results of experiments 
conducted in Moravia (in today’s Czech Republic), Hungary, 
Bukovina (in today’s Romania and Ukraine), and Vienna, 
provided the following replies to the above two questions. 
Under the climatic conditions in Hungary, the plant ripens 
fully and quickly. Just as in Vienna, the soybean (sója) was 
harvested in the fi rst half of September in Mosonmagyaróvár 
(in today’s Hungary), here in Hungary. In Nagybecskerek 
(in today’s Serbia), where soybean (sója-bab) was sowed 
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by the landowner Mr. Stojics, the harvest was in mid-
September. The head gardener of the agricultural academy 
in Mosonmagyaróvár informed Professor Haberlandt that 
rabbits had chewed off the germinated soybean (sója), which 
quickly tillered. For now, I will forego listing the results of 
the experiments achieved in other countries.
 As regards the yield results, the small experiment 
Professor Haberlandt conducted in Vienna yielded 52 
vámmázsa (equal to 2,600 kg or 5,732 lbs) per hectare. 
This year, the yield was equal to 47 vámmázsa (equal to 
2,350 kg or 5,181 lbs) per hectare. The resulting straw yield 
amounted to 104 quintals [10,400 kg], which is an important 
result considering its notable nutritional value, which 
will be discussed later on. The experiments conducted in 
Mosonmagyaróvár and Nagybecskerek cannot be considered 
representative as regards quantity of yield, as seeds were 
too sparsely sowed. However, the results of production 
experiments conducted in 6 different locations in Bukovina 
are that much more important, the average of which shows 
that the soybean (sója-bab) yielded 188 seeds, which would 
be equal to 88 vámmázsa (equal to 4,400 kg or 9,700 lbs) 
per hectare. The plant is prone to tillering, grows 80-100 cm 
high, branches off immediately at ground level, and develops 
numerous pods–about 40-50–on each plant. In fact, there was 
an average of 99 pods and 190 beans on each stalk on Prince 
Rohan’s estate in Swijau, Bohemia. This is a good example 
of the excellent yield results of soybean (sója).
 As regards the nutritional value of this plant, chemical 
analysis is the best method for use as a starting point. To 
obtain more information, we will compare the chemical 
constituents of the soybean (sója-bab) with the pea as a 
source of protein-rich nutrients. Rounded to the nearest 
whole number, water content: 8% (pea: 11%). Protein or 
materials containing nitrogen: 30-34% (pea: 23%). Fats: 15-
18% (pea: 1.8%). Extracts without nitrogen-fi xation related 
materials: 28-33% (pea: 52%). Crude fi ber: 4.5% (pea: close 
to 6%). Potash: 4.75-5% (pea: 2.5%). In the case of the 
experiments conducted in Europe, the interesting conclusion 
has been drawn that the soybean (sója) grown from seeds 
produced in Europe was richer in valuable nutrients than in 
its place of origin. The studies pertaining to the nutritional 
value of its straw shows that in this regard, soybean (sója-
bab) straw surpasses pea straw. The small-scale experiments 
also showed that animals readily ate the green soybean 
(sója) stalk and leaves, as well. From the above, Professor 
Haberlandt is right to conclude that soybean (sója-bab) will 
soon be generally widespread. We have been informed that 
as long as his limited supplies last, Professor Haberlandt is 
happy to provide anyone interested in the plant with a small 
sample for the purposes of experimentation (1).
 (1) We have been informed that at the academy in 
Mosonmagyaróvár, head gardener Mr. Köhler produced 1.5 
kg of seed by planting 100 seeds, a part of which has been 
handed over to the institution in question and to Dr. Mihály 

Farkas for the purposes of production.
 Note 1. Translated by Peter Gergay of San Francisco, 
Aug. 2018.
 Note 2. This is one of the earliest documents seen 
(Aug. 2018) concerning soybeans in today’s Hungary, or the 
cultivation of soybeans in Hungary.
 Note 3.
 Note: This is the earliest document seen (May 2020) 
concerning soybeans in Serbia, or the cultivation of soybeans 
in Serbia. This document contains the earliest date seen for 
soybeans in Serbia, or the cultivation of soybeans in Serbia 
(spring 1876). The source of these soybeans was Prof. F. 
Haberlandt in Vienna. Address: Hungary.

22. Landwirth (Der): Allgemeine Landwirthschaftliche 
Zeitung (Breslau). 1877. Die rauhhaarigen Sojabohnen [The 
coarse-haired soybeans]. 13(48):261. June 15. [Ger]
• Summary: At the Vienna World Exhibition of 1873, 
many varieties of soybeans from Mongolia, China, and 
Japan were represented. They are widely cultivated in those 
countries. Subsequently, at the Royal School of Agriculture 
in Vienna, trials were made to study the growth and yield of 
the plant. The results from the year 1876, according to Prof. 
Haberlandt–as reported in the Wiener Landwirthschaftliche 
Zeitung–lead to the conclusion that the soybean can only 
mature seeds where the medium level of summer warmth is a 
little over 140 R. and where neither grape tendrils nor maize 
(Mais; corn) are able to ripen more.
 Note: The meaning of “140 R.” is unclear. German 
Translator Philip Isenberg writes (Oct. 2014): “It cannot be 
either Réaumur, Rankine, or Roemer/Romer. Those would be 
either above boiling or below freezing. I actually think that 
it refers to some kind of abbreviation for degree-days rather 
than a unit of temperature, but I haven’t been able to fi gure it 
out. I will ask my botanist colleagues in Europe.” But none 
of them were able to fi gure it out either.
 In Austria-Hungary, early-ripening soybeans can be 
cultivated. The small number of trials seem to indicate 
that large-scale cultivation would produce good yields. 
The experimenters noted the remarkable fruitfulness of the 
soybean. In Bukowina [Bukovina or Bucovina, a former 
Austrian crownland, now divided among Ukraine and 
Romania], each seed yielded 188 seeds. Moreover, analyses 
show that the seeds are of great nutritional worth, and the 
progeny of the original seeds have more protein and fat than 
their forbears. The straw also has high value as a feed, and 
feeding trials show that cows like not only the green plants 
but also the straw. Since soybeans are widely used for food 
among the people of East Asia, Prof. Haberlandt hopes that 
this plant, because of its great fruitfulness, will become 
widely cultivated in Europe within a few years, and will 
been seen as competing in importance with the various cereal 
grains, potatoes, and corn.
 Note: Breslau (see Journal name; the German name for 
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Wroclaw [pronounced vrot-SLAF]) came under the control 
of Prussia in 1741, and remained part of Germany until 1945, 
when it was assigned to Poland by the Potsdam Conference.
 Note: Translated by Philip Isenberg (MM, CT), Long 
Beach, California.

23. Schollmayer, Franz. 1877. Die rauhaarige Soja oder 
Sojabohne (Soja hispida Moench) [The rough-haired 
soybean]. Oesterreichisches Landwirthschaftliches 
Wochenblatt (Vienna) 3(47):533. Nov. 24. [Ger]
• Summary: The author obtained soybean seeds from Prof. 
Haberlandt of the Imperial-Royal College of Agriculture 
in Vienna (k.k. = kaiserlich-königliche Hochschule für 
Bodencultur in Wien). A nutritional analysis of Haberlandt’s 
seeds and straw (several generations) is given and compared 
with that of peas. The author obtained 200 brown-seeded 
soybeans from China, 200 black-seeded soybeans from 
China, and 200 yellow-seeded soybeans from Mongolia. 
He planted the seeds on 16 May 1877 about 26 cm apart in 
a grid pattern at the experimental farm in Ljubljana. After 
several days, all of the seeds germinated and emerged well 
(In wenigen Tagen schossen die jungen Pfl änzchen... in die 
Höhe). By the end of May about 90% of the plants (180 of 
each variety) were up and growing well, the rest having been 
consumed by moles and fi eld mice. They grew well during 
the summer, attaining an average height of 65 cm. The plant 
tops soon formed a canopy so that few weeds could grow. 
The stems becoming very sturdy and the pods fi lling nicely 
with seed. The lower pods on the plants ripened in mid-
September and the higher pods in mid-October. The 180 
brown-seeded plants yielded 6,660 seeds (37-fold increase) 
weighing 1,061½ gm. The 180 black-seeded plants yielded 
7,814 seeds (43.41-fold increase) weighing 816½ gm. And 
the 180 yellow-seeded plants yielded 16,371 seeds (90.95-
fold increase) weighing 1,925½ gm. These increases are 
so much larger than can be obtained from regular Austrian 
runner or French beans, that the soybean (especially the 
yellow variety) must be urgently recommended for expanded 
cultivation. Moreover, the nutritional value of the seeds 
and the hay is greatly superior. The yellow is also better for 
cooking, since the black variety makes an unappetizing black 
soup. “To the untiring researcher, Prof. Haberlandt, goes our 
greatest thanks for this new crop plant, which I also, as his 
former student, express to him with full conviction.”
 Note: Laibach is the German name for Ljubljana (also 
Lyublyana), a city which is presently (early 1993) the capital 
of Slovenia, located on the Sava River. According to the 
Columbia-Lippincott Gazetteer (1880), in 1877 Laybach 
(also spelled Laibach) was a town in Austria. It had been 
the capital of the kingdom of Illyria from 1816-1849. Also 
called Ljubljana, it became part of Yugoslavia in 1918. In 
ancient times it was named Æmona or Emona. Address: 
Versuchshof-Administration in Laibach [Austria; today’s 
Slovenia].

24. Mittheilungen ueber Gegenstaende der Land-
, Forst-, und Hauswirtschaft (Organ der k.k. 
Landwirthschaftgesellschaft fuer Kaernten). 1877. Zur 
Sojabohne [The soybean]. 34(23):183-84. Dec. 1. [Ger]
• Summary: Upon his request, the Inspector of the 
Experimental Farm in Ljubljana (Laibach), Mr. Franz 
Schollmayr, received in the spring from Prof. Haberlandt 200 
seeds of brown soybeans and 200 seeds of black soybeans 
from China, and 200 seeds of coarse yellow soybeans 
originating from Mongolia, all for experimental cultivation.
 These were planted on May 16 in such a way that the 
seeds were spaced 10 inches (Zoll) from each other and 
approximately 1½ inches deep in rather thin, ordinary 
topsoil (diluvial gravel / rubble, Dilluvialschotter) that had 
been lightly fertilized with barnyard manure and that had 
previously been prepared to be completely even and ready.
 In a few days, the young, dark green baby plants shot up 
quite superbly without a seed having remained. By the end 
of May, approximately 10% of the plants had fallen to the 
ground because of voles and moles, and thus approximately 
180 plants of each of the aforementioned varieties remained. 
During the summer, these plants were cultivated once. Since 
the growth of the fi rm stems with thick foliage is rapid, this 
planting soon fi lled in, adequately shaded the ground, and 
allowed few weeds to come up. The plants achieved a height 
of 25 inches (65 cm) and were more stocky (full stemmed) 
than elongated. They were covered with abundant pods. The 
lower pods matured in mid-September, followed by those 
further up in mid-October.
 After precise counting and weighing, the yield of these 
three varieties is as follows: 180 beans of the brown soybean 
from China yielded 6,660 seeds weighing 1,061½ grams. 180 
beans of the black soybean from China yielded 7,814 seeds 
weighing 816½ grams. And 180 beans of the yellow soybean 
from Mongolia yielded of 16,731 seeds weighing 1,925½ 
grams.
 In comparison with the yield of our native varieties of 
green beans (Fisolenarten), the brown soybean in Ljubljana 
yielded 37 times as much; the black soybean yielded 43.41 
times as much, and the yellow soybean yielded 90.95 times 
as much. This is therefore so high that the soybean must be 
very highly recommended for the most extensive cultivation, 
all the more so since, upon chemical analysis, the nutritional 
value of the beans and the straw comes to light as being 
signifi cant.
 As for the yield of straw, the brown soybean weighed 2 
Viennese pounds (2 Wiener Pfund), the black and the yellow 
soybean also yielded 2 Viennese pounds of air-dried straw.
 Mr. Schollmayr is of the opinion that the yellow soybean 
is fi rst and foremost to be preferred, followed by the brown 
variety, and then the black. He arrives at this conclusion 
not only as a result of the yields of the yellow and brown 
soybeans, but also because of their preferred colors in 
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commerce, the full roundness of the beans, and the pleasant 
shape of both varieties mentioned.
 The black soybean is elongated and fl attened, and 
furthermore the black color is not desirable in commerce for 
the reason that when they are boiled, the beans impart an 
unappetizing black color to the soup.
 Note: Translated by Philip Isenberg (MM, CT), Long 
Beach, California. Address: Austria.

25. Landwirth (Der): Allgemeine Landwirthschaftliche 
Zeitung (Breslau). 1877. S. Domslau, 17. December. 
[Vereinssitzung.] [S. Domslau, Dec. 17. Meeting of the 
Society]. 13(102):535-36. Dec. 21. [Ger]
• Summary: Yesterday the Domslau agricultural rural society 
held its last meeting of the year. Events of the year were 
summarized. The men who had planted soybeans earlier 
in the year were asked to report on their results. Inspector 
Scholtz from Linz [the capital of Upper Austria on the 
Danube River, 95 miles west of Vienna] became aware of 
this new plant, imported from the south, through articles in 
issues no. 2 and no. 48 [15 June 1877] of this periodical, Der 
Landwirth. Through the good offi ces of Prof. Haberlandt 
in Vienna, who is himself interested in the acclimatization 
of this plant, the Domslau society was able to obtain 200 
soybeans. Since the soybean, as the analyses in issue no. 48 
of this periodical show, has great value as a livestock fodder, 
everyone in the society wanted to learn how to grow and use 
it. So 150 of Prof. Haberlandt’s seeds were divided among 
various members of the society and Mr. Scholtz kept 50 for 
himself. Ten seeds were planted on May 1, and more were 
planted on May 28. A frost in early September hurt their 
development. The harvest on Sept. 17, yielded 530 well-
developed seeds and 342 gm of dry straw.
 Note 1. In 1878 the town of Domslau was located 
in Prussia, about 5 miles south of Breslau. As of 1994 
Domslaw, now spelled Domaslaw, is in Poland. Breslau (the 
German name for Wroclaw [pronounced vrot-SLAF]) came 
under the control of Prussia in 1741, and remained part of 
Germany until 1945, when it was assigned to Poland by the 
Potsdam Conference.
 Note 2. This is the second earliest document seen (June 
2015) concerning soybeans in Poland, or the cultivation 
of soybeans in Poland. This document contains the second 
earliest date seen for soybeans in Poland, or the cultivation 
of soybeans in Poland (1 May 1877). The source of these 
soybeans was Prof. Haberlandt in Vienna.

26. Illustrierte Landwirtschaftliche Zeitung (Leipzig, 
Prussia). 1877. Die Sojabohne [The soybean]. 
39(31):258. [1 ref. Ger]
• Summary: Issue No. 29 (1876) of this periodical 
called attention to the soybean. According the Wiener 
Landwirthschaftliche Zeitung, during the year 1876, 
cultural trials with this plant have been conducted in 

Hungary, Mähren [Moravia], Bukovina [a crown land in 
Austria], Steiermark [Styria], Böhmen [Bohemia], and 
Proskau in Upper Silesia (Oberschlesien) [probably in 
Prussia, Germany]. It was found that, on average, in Austria-
Hungary and in southern Germany, the beans ripened / 
matured completely. Haberlandt obtained 2,354 kg/ha of 
seeds and 5,236 kg/ha of straw, which has high value as a 
fodder.
 Note: In 1945 the region of Bukovina was divided 
between what is today (2020) southern Ukraine and northern 
Romania. It is impossible to tell from this 1877 publication 
in which of those two countries the soybeans were cultivated. 
Moravia is in the Czech Republic. Styria is a state in Austria; 
its capital is Graz. Bohemia is part of the Czech Republic; its 
capital is Prague. Proskau (Proskowetz, now Proszkow), is in 
today’s SW Poland.
 Today Leipzig is in Saxony, Germany.

27. Mach, E. 1878. Culturversuch mit Soja hispida an der 
landw. [landwirthschaftliche] Landesanstalt in St. Michele 
[Agronomic trial with soybeans at the agricultural institute in 
St. Michele (in Tyrol, Austria)]. Wiener Landwirthschaftliche 
Zeitung (Vienna) 28(1):5. Jan. 5. [Ger]
• Summary:  Through the kindness of Professor Haberlandt 
we received seeds of the Soja hispida [soybean] at the 
beginning of this year. There was a yellow, a brown, and a 
black variety.
 These seeds, which together weighed about 200 gm, 
were planted on April 30 by the teacher, Mr. Samek, in one 
of our organization’s experimental fi elds, in a clayish loam 
(lehmig), freshly manured, still somewhat raw soil. The 
seeds were planted 16 cm apart in rows which were 25 cm 
apart. The plants developed with very luxuriant growth (sehr 
üppig). The yellow variety stood stiff and upright, as did the 
brown. The black variety grew so tall it lodged (fell over), 
and required support. The vegetation was not damaged by 
insects.
 The yellow variety was harvested in full maturity on 
Oct. 1. The brown and black were harvested on Oct. 18, and 
only some seeds were completely mature, while some seeds 
of the black soya (der schwarzen Soja) were still soft and 
unripe.
 Looking at the climatic conditions, the “heat units” 
(Wärmesumme; “warm temperature summation”) from May 
1 to Oct. 1 was 3030ºC, and there were 559.2 millimeters of 
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rain.
 The quantitative results of the harvest were excellent. 
252 plants of the yellow and brown varieties (about 40 grams 
of seeds) gave a harvest of 3.2 kg of seeds, thus an 80-fold 
yield. 504 plants of the black soya yielded 6.7 kg of seed. Per 
hectare, this was the equivalent of 3,888 kg of the yellow and 
brown varieties, and 3,333 kg of the black.
 The qualitative results were also very favorable, in 
ways better than those of Prof. Haberlandt or the Attems 
seed station. The following table shows the composition of 
our 3 soybean varieties, based on analyses by the assistant, 
Mr. C. Portele, of our station. For example–Yellow soybean: 
Specifi c weight: 1.279. Weight of 1 hectoliter: 76 kg. 
Weight of 1,000 seeds: 124.1 gm. Water 8.1%. Ash 5.4%. 
Nitrogenous materials: 36.8%. Fat 17.6%. Crude fi ber 4.8%. 
Corresponding values are given for the brown soybean and 
the black soybean.
 The yellow variety contains an extraordinarily high level 
of protein.
 In order to evaluate the suitability of the soybean (der 
Sojabohne) for use as food, we tried preparing them in 
various ways. We must confess that especially the yellow 
and brown varieties (but also the black after dehulling), were 
easily cooked and used whole or as a purée, with vinegar 
and oil as a salad, were extremely tasty, almost better than 
peas or lentils. The black variety with the hulls on gave a 
deep, dark sauce or gravy. We must note that long cooking is 
required before the beans become soft.
 It is interesting to note that the soybean (die Soja), and 
especially the brown variety, has long been known under the 
name “Coffee Bean” (Kaffeebohne) in South Tyrol, and is 
cultivated here and there in small amounts, to be roasted for 
use as a coffee substitute. A table shows the composition of a 
locally grown soya “Coffee Bean” (38.1% protein).
 Also concerning the native soybean, the coffee bean, 
samples were subjected to chemical examination and gave 
by far the most favorable results, regarding both the weight 
of the seeds and their protein content. The seeds of the native 
soybean had a specifi c gravity of 1.274; the weight per 
hectoliter was 74.7 kilograms. 1,000 seeds weighed 193.1 
grams. Their chemical composition was as follows:
 Water 10.1%
 Ash [minerals] 5.2%
 Proteinaceous substances 38.1%
 Fat [oil] 17.8%
 These results show us that this plant allows itself to be 
acclimatized with many advantages, and that agronomic 
trials should be widely conducted, especially in our southern 
provinces. In terms of the soybean’s composition, which in 
many ways approaches that of the best oilcakes (Oelkuchen), 
it should be regarded as a concentrated feed (Kraftfutter), 
especially for calves or heifers. Early in the coming year, we 
plan to expand our cultivation of soybeans, and we are ready 
to share a small quantity of soybean seeds with farmers who 

wish to make their own trials.
 Note 1. Translated largely by Philip Isenberg (MM, CT), 
Long Beach, California.
 Note 2. This is the earliest document seen (July 2020) 
that contains the word Wäermesumme (“heat units”). This 
German word was used as early as 1826 in connection with 
other crops. Address: Director, Public Institute of Agriculture 
(landw. Landeslehranstalt) at St. Michele [on the Etsch river 
in Tirol, Austria].

28. S., T. 1878. Sojabohne (Soja hispida Moench.) [The 
soybean (Soja hispida Moench.)]. Landwirth (Der): 
Allgemeine Landwirthschaftliche Zeitung (Breslau) 14(3):13. 
Jan. 8. [1 ref. Ger]
• Summary: This 10-line notice signed by “T.S.” states: 
Following the report of the Rustic / Rural Society of 
Domslau (Domslauer Rustical-Vereins) [in today’s 
Domaslaw, Poland] in issue No. 102 of the Landwirth 
from last year [21 Dec. 1877, 13(102):535-36], concerning 
soybean agronomic trials, allow me to add that from 4 beans 
which Inspector Dotzauer in Schlanz [today’s Krzyzowice, 
Poland] planted after May 20 of last year and which weighed 
0.2 grams, 136 grams of completely mature beans were 
harvested in mid-September, of which two thirds attained 
a size twice that of the seeds that were sown. If the beans 
that were harvested had been only of the same size, or if the 
individual beans had had the weight of the beans that were 
sown, then the four beans would have yielded 2,720 beans. 
As a result of the frost that occurred early, more than half of 
the pods did not attain maturity.
 Note: Translated by Philip Isenberg (MM, CT), Long 
Beach, California.

29. Haberlandt, Friedrich. 1878. Ernteergebnisse der 
Sojabohne im Jahre 1877 [Results of soybean harvests in the 
year 1877]. Wiener Landwirthschaftliche Zeitung (Vienna) 
28(2):13. Jan. 12. [Ger]
• Summary: If in my report that was published in this journal 
last year about the agronomic trials with the soybean in 1875 
and 1876, I just expressed the apparently daring view that 
this newly introduced food plant would in a few years be a 
plant that was known and appreciated by every farmer, then 
in fact as a result of the results that have been achieved in the 
past year, even the most broad-reaching expectations have 
been exceeded.
 Thanks to the efforts of numerous farmers and friends 
of plant culture, there are available to me no fewer than 134 
reports about the 1877 results which contain an abundance of 
the most interesting material on valuable observations. It is 
impossible to even begin to approach presenting this material 
in one article which, in accordance with its extent, could be 
accommodated in this journal, and thus I have decided upon 
the publication of a separate, larger work which will still be 
published during the course of this winter by Carl Gerold’s 
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Sohn in Vienna and can still be found in the hands of the 
farmers before the beginning of spring 1878.
 I shall only remark here that at very few locations, the 
1877 agronomic trials with the soybean were unsuccessful, 
in part because of sowing that was too late, unfavorable 
weather in the summer, early frosts in the fi rst half of 
September, as a result of sowing that was too dense, and 
because of being eaten by rabbits. More than 75% of the 
cultivation experiments were completely successful, and I 
will content myself here with the listing of a small number of 
the most striking results.
 In Therasburg in Lower Austria, the bailiff Mr. Kaudelka 
harvested from 300 yellow soybeans 3.8 kilos of seeds and 
11 kilos of leaves and stems.
 In Osterburg in Lower Austria, the tenant farmer Mr. E. 
Rauch harvested from 200 yellow soybeans 3 kilos of seeds, 
and from 200 brownish-red soybeans 5.4 kilos of seeds.
 In Münchendorf in Lower Austria, the priest Mr. Richl 
harvested from 100 yellow soybeans 2.38 kilos of seeds.
 In Eibenschitz in Moravia [sic–Eibenschütz, today’s 
Ivancice, Czech Republic], the director of the agricultural 
school Mr. Brba harvested from 300 seeds of the yellow 
variety 3.045 kilos of seeds.
 In Kwassitz in Moravia [today’s Kvasice, Czech 
Republic], Sir E. von Prostowetz harvested from 700 yellow 
soybeans 6.75 kilos of seeds and 11.5 kilos of straw.
 In Rabensburg in Moravia [today’s Rabensburg, Lower 
Austria], the stewardship of the Principality of Liechtenstein 
(fürstl. Liechtenstein’sche Gutsverwaltung) harvested from 
700 seeds no less than 41.6 kilos of seeds and 30 kilos of 
chaff and straw.
 Note 1. This is the earliest document seen (Aug. 2015) 
concerning soybeans in connection with (but not yet in) 
Liechtenstein.
 In the Münchengrätz monastery in Bohemia [today’s 
Mnichovo Hradiste, Czech Republic], the bailiff Mr. F. 
Marousek harvested from 200 yellow soybeans 2.5 kilos of 
seeds.
 In Chrudim in Bohemia [in today’s Czech Republic], the 
director of the agricultural school Mr. Eckert obtained from 
200 seeds 1.75 kilos.
 In Zubcza near Lemberg in Galicia (Zubcza bei Lemberg 
in Galizien) [probably today’s Zubzha near Lviv, Ukraine], 
the forest warden Mr. Braun harvested from 50 seeds of the 
yellow variety 0.54 kilos and from 50 seeds of the brownish-
red variety 0.57 kilos of seeds.
 In Luka czestie in Bukovina [sic–Lukaczestie, today’s 
Lucaciul, Romania], the landowner Mr. K. Botkouski 
received from 160 seeds of the yellow variety 1.36 kilos of 
seeds.
 Note 2. This is the earliest document seen (April 2020) 
concerning soybeans in Romania, or the cultivation of 
soybeans in Romania. This document contains the earliest 
date seen for soybeans in Romania, or the cultivation of 

soybeans in Romania (1878). The source of these soybeans 
was Friedrich Haberlandt at the Royal College of Agriculture 
(Hochschule für Bodencultur) in Vienna, Austria.
 In Ritzlhof in Upper Austria, the agricultural school, 
with a planting of 100 seeds, received a seed harvest of 0.8 
kilos.
 In Salzburg, the Imperial-Royal Major von Kempf 
harvested from 50 soybeans no less than 1.978 kilos.
 In Planta near Meran in South Tyrol [also known as 
Merano, in today’s Alto Adige, Italy], Captain Erttel obtained 
from 100 seeds of the yellow variety 1.886 kilos of seeds, 
from 100 seeds of the brownish-red variety 2.003 kilos of 
seeds, and from 100 seeds of the black-seeded variety 2.240 
kilos of seeds.
 In St. Michele in South Tyrol [sic–probably San Michele 
all’Adige in Trentino, Italy, the site of the agricultural 
institute founded in 1874, rather than St. Michael Eppan/
San Michele Appiano in today’s South Tyrol/Alto Adige, 
Italy], the seed harvest which the director of the agricultural 
educational institution, Dr. Mach, achieved from 252 plants 
of the yellow and brownish-red varieties amounted to 3.9 
kilos and from 504 plants of the black variety amounted to 
6.7 kilos.
 In St. Johann bei Bettau in Styria [today’s Starse, 
Slovenia], Count Hans Haller harvested from 50 yellow and 
50 brownish-red seeds no less than 2 kilos of seeds.
 In Marburg in Styria [today’s Maribor, Slovenia], 
the Fruitgrowing and Winegrowing School (Obst- und 
Weinbauschule) harvested from 345 seeds of the yellow 
variety 3.2 kilos, and from 100 seeds of the brownish-red 
variety 1.26 kilos.
 In Friesach in Carinthia, in spite of the fact that the 
location lies at 2,012 feet (around 700 meters) above sea 
level and the half-mature seeds were covered with snow, 
the mayor Mr. Fiala received from 300 seeds of the yellow 
soybean 1.75 kilos of seeds.
 In Klagenfurt, Mr. C. Schütz, Secretary of the 
Agricultural Society (Landwirthschaftsgesellschaft) achieved 
from 20 soybeans 1.1 kilos of seeds.
 In Capo d’Istria in Istria [sic–Capodistria, today’s Koper, 
Slovenia], the middle school teacher Mr. Kristan harvested 
from 100 seeds of the yellow variety 0.855 kilos, from 100 
seeds of the brownish-red variety 2.00 kilos, and from 100 
seeds of the black variety 3.21 kilos. On individual plants he 
counted 200 to 300 pods with mature seeds and, on top of 
that, 100 to 400 empty ones.
 In Kubbia near Gorica [today’s Rubije, Slovenia], Baron 
von. Bianchi harvested from 50 grams of seeds of the black 
variety 7.9 kilos of seeds, and so on, and so on.
 The trial results from Hungary are extraordinarily 
favorable. I will cite just one example. Baron Eugen von 
Nyári grew in his garden in the Neograd Comitat [a former 
county now divided between modern-day Slovakia and 
Hungary] on 16 square meters no less than 15 liters of seeds, 
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which per hectare would provide the fantastic yield of 94 
hectoliters [9,400 liters].
 From Germany, too, the reports turn out to be favorable 
beyond expectations. I wish to cite just one single example. 
Mr. Dotzauer in Schlanz, in the governmental district of 
Breslau [the modern-day Krzyzowice in the district of 
Wroclaw, Poland], planted 4 soybeans that weighed 0.2 
grams which he planted after May 20 and received 136, that 
is to say one hundred thirty-six grams of beans, of which 
2/3 were twice the size of the beans planted. That means 
that assuming the beans of the same size as those beans that 
were planted would have yielded from 4 beans planted 2,720 
beans harvested!
 Because it was impossible for me to directly thank 
all of the gentlemen who made reports for their kind 
sending, I do so in advance at this preferred place, and 
since currently, because of the reference to soybeans, 
requests are reaching me so frequently, I am at the same 
time making known to broader circles that larger tests of 
seeds of the aforementioned early varieties of soybeans may 
probably be carried out by the Royal Hungarian Agricultural 
Academy in Hungarian-Altenburg (Königliche Ungarische 
Landwirthschaftliche Akademie in Ungarisch-Altenburg) 
[today’s Mosonmagyaróvár, Hungary] and furthermore also 
by the Seed Culture Station of Count H. Attems in St. Peter 
near Graz.
 Note 3. This is the earliest document seen (May 2020) 
concerning soybeans in what is today Slovakia (though 
it was not offi cially created until 1 Jan. 1993), or the 
cultivation of soybeans in Slovakia.
 Note 4. Translated by Philip Isenberg (MM, CT), Long 
Beach, California. Address: Prof.

30. Caplan, C. 1878. Ueber die rauhhaarige Sojabohne (Soja 
hispida) [On the coarse-haired soybean (Soja hispida)]. 
Oesterreichisches Landwirthschaftliches Wochenblatt 
(Vienna) 4(3):26-27. Jan. 19. [1 ref. Ger]
• Summary: The signifi cance of the coarse-haired soybean 
(rauhaarige Sojabohne) and the agronomic trials with it 
have already repeatedly been the subject of discussion in the 
Oesterreichisches landwirthschaftliches Wochenblatt. And 
if I now take the liberty of also reporting on this plant, then 
fi rst and foremost I want to communicate the results of my 
analytical experiments which, to the extent that they extend 
to the entire plant, provide a not unimportant contribution to 
the evaluation of the economic value of this plant. And to the 
extent that they concern the beans, they provide evidence, 
aside from some facts that were not known, that this plant, at 
least up to now, has not degenerated. I received the material 
for my experiments from Prof. F Moser, who arranged for 
the sowing and the harvest of the soybeans (Soja). The beans 
that were used for sowing originated from Prof. Haberlandt, 
who organized the fi rst agronomic trials of this plant in 
Austria. The sowing occurred in the open fi eld and in the 

garden.
 (a) In the open fi eld (the Gutenhof farm) (footnote: 
The fertilizing of the fi eld that was used took place with 
mussel and fi sh droppings [sic–mussel- and fi sh emulsion?] 
(Mejillones- und Fischguano)), the sowing was carried 
out on May 17 of last year. The number of beans that was 
planted was 306; 207 of them came up, and the distance of 
the plants from each other was 35 centimeters.
 On June 6, the soybeans still demonstrated very little 
development, while other crops (Culturpfl anzen) that had 
been sown on the same fi eld, such as sugar beets, sorghum, 
and foxtail millet (Panicum italicum), had already developed 
well.
 June 27: weak development and many bad spots 
(Fehlstellen) [translator’s note: this could be empty spots in 
the fi eld or blemishes on the plants]. The other cultivations 
developing well.
 July 10: all other plants strong, soybeans weak; 
beginning to blossom.
 August 8: soybeans are still blossoming and not very 
developed. In addition, because of drought, the other 
cultivations (Culturen) are at a standstill or else have made 
no particular progress in their development.
 October 9: harvest. Number of plants harvested: 207; 
only some of them had developed better, hares and mice had 
extensively made off with the pods.
 Harvest Results:
 A table follows showing:
 Height of the plants (average): 45 cm
 Total weight of the harvested plants: 2984.2 gm
 Weight of the pods, leaves, and stems: 2760.0 gm
 Total weight of the beans 224.2 gm
 [Total]: 2984.2 gm
 Weight of the beans that were found: 202.0 gm
 Weight of the immature and stunted beans: 17.0 gm
 Weight of the beans that had been nibbled at: 5.2 gm
 Total number of harvested beans: 1822
 Number of beans that were found: 1405
 Immature and stunted beans: 355
 Beans that had been nibbled at: 62
 Total: 1822
 With the fi eld trial, it must still be noted that the beans 
had been rather exposed to being eaten by insects. With the 
garden trial, that appearance occurred less. What the plants 
suffered from the most, though, was from brown hares and 
mice, such that in some places, pretty much everything had 
been nibbled at. The harvest therefore has to be considered to 
be a reduced one.
 (b) In the (botanical) garden. The number of beans that 
was planted was 7, the distance of the plants from each other 
was 35 centimeters. Sowing in early May, blossoming from 
mid-July onward. Harvest late September.
 Harvest Results:
 A table follows showing:
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 Number of plants harvested: 7
 Average height of the plants: 56.7 cm
 Total weight of the harvested plants: 273.0 gm
 Weight of the beans: 95.5 gm
 Weight of the pods: 42.5 gm
 Weight of the leaves: 57.5 gm
 Weight of the stems: 77.5 gm
 [Total]: 273.0 gm
 Number of beans: 778
 The beans were well developed. The soybeans therefore 
provided a 130-fold yield from the sowing in the garden. In 
any case, the harvest in the garden has to be considered as 
a maximum harvest since the plants found themselves to be 
under unusually favorable conditions.
 The analysis of the beans that were sown yielded:
 A table follows showing:
 Water 14.00% (footnote: For the purpose of a better 
comparison, all of the analyses that were carried out here 
were calculated with a water content of 14.0 percent.)
 Protein: 34.36%
 Fat: 16.91%
 The analysis of the harvested beans yielded:
 Water: 14.00%
 Protein: 32.32%
 Fat: 16.76%
 Nitrogen-free extract: 25.76%
 Crude fi ber: 5.57%
 Ash: 5.67%
 Sand: 0.03%
 These two analyses show that a degeneration of 
soybeans in relation to protein and fat content does not occur 
and the differences that were obtained are in fact only to be 
sought in the variation in the samples. It was furthermore 
determined that the soybeans did not contain any starch fl our 
(Stärkemehl) whatsoever and that their entire nitrogen is in 
the form of that plant casein (legumin) which is so important 
for nutrition. For better clarity and the comparison of the 
nutritional value etc. of the soybean, I have taken the liberty 
of reporting the analysis of some seeds which, because of 
their high nutritional value, play a large role in household 
management and in agriculture and which may serve as the 
measuring stick for the usefulness of a plant.
 Average of the analyses of lentils, peas, beans, 
lupines: (footnote: Dietrich and König, Verdaulichkeit der 
Futterstoffe).
 A table follows showing:
 Water: 14.28%
 Protein: 27.24%
 Fat: 3.11%
 Nitrogen-free extract: 41.50%
 Wood fi ber (Holzfaser): 10.58%
 Ash: 3.19%
 NB: In a separate analysis, the lupine seeds show a 
protein content of 37.28 percent. From the fi gures that have 

been provided, it is apparent that with the exception of the 
lupines, the protein content of the soybeans exceed all other 
plants which are known as being high in protein and which 
are cultivated here. Since the nutritional value of a plant 
is in the closest relationship with its protein content, the 
soybean must be designated as one of the most nutritious. 
In relation to the fat content, it is only exceeded by the 
actual oilseeds (Oelsamen) which, however, for the most 
part demonstrate only a low protein content. As far as the 
edibility (Geniessbarkeit) and the pleasant taste of these 
beans as a food for humans are concerned, there are still few 
trials available here about that. In any case, in England a 
kind of a sauce [soy sauce] that is prepared from the soybean 
has already been imported for some time now from China 
and Mongolia which is regarded as a delicacy. In order to 
also get acquainted with the value of the byproducts of the 
soybean, both the pods (Hülsen) and the leaves and stems of 
this plant were subjected to analysis. They yielded:
 Water: Pods 14%. Leaves and stems: 14%
 Protein: Pods 4.64%. Leaves and stems: 6.08%
 Fat: Pods 1.29%. Leaves and stems: 2.03%
 Nitrogen-free extract: Pods 41.78%. Leaves and stems: 
37.12%
 Crude fi ber: Pods 30.45%. Leaves and stems: 22.79%
 Ash: Pods 7.79%. Leaves and stems: 9.31%
 Sand: Pods 0.05%. Leaves and stems: 8.67%
 Serving as a comparison may be the analyses of:
 A table follows with 6 columns showing: Water: Lupine 
pods 12.50% Lupine leaves 12.04% Lupine stems 10.08% 
Barley straw 14.00% Wheat straw 13.00% Protein: Lupine 
pods 18.05% Lupine leaves 17.31% Lupine stems 8.05% 
Barley straw 6.17% Wheat straw 2.51% Fat: Lupine pods 
0.57% Lupine leaves 3.10% Lupine stems 0.86% Barley 
straw 1.84% Wheat straw 1.22% Nitrogen-free extract: 
Lupine pods 47.75% Lupine leaves 38.36% Lupine stems 
49.41% Lupine straw + crude fi ber 73.75%. Wheat straw + 
crude fi ber 80.02% Crude fi ber: Lupine pods 28.22% Lupine 
leaves 20.93% Lupine stems 31.48% Barley straw + crude 
fi ber 73.75%. Wheat straw + crude fi ber 80.02% Ash: Lupine 
pods 3.57% Lupine leaves 7.74% Lupine stems 4.04% 
Barley straw 4.24% Wheat straw 3.27%
 Footnote 1 (for lupine pods): M. Siewert, Zeitschrift 
des landwirthschaftlichen Vereines für die Provinz Sachsen 
[sic–Zeitschrift des landwirtschaftlichen Central-Vereins der 
Provinz Sachsen?], 1870, 75.
 Footnote 2 (for barley straw): M. Fleischer, Journal für 
Landwirtschaft, 1871, 422,
 Footnote 3 (for wheat straw): L. Léouzon, Journal 
d’agriculture pratique, 1876, 2, p. 76.
 From all of these data, it is apparent that the pods, 
leaves, and stems of the soybean still have rather good 
nutritional value, and similarly to the straw of lupines, wheat, 
oats, etc., they can be used very well for feed. It in any case, 
it is not to be overlooked that the stems of the soybeans are 
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rather hard and may possibly be rejected by the livestock.
 Note: Translated by Philip Isenberg (MM, CT), 
Long Beach, California. Address: Asst. Prof. at the 
Imperial-Royal Agricultural-Chemical Trial Station (k. k 
landwirthschaftlich-chemischen Versuchsstation) in Vienna.

31. Mittheilungen der Section fuer Acclimatisation des 
Landwirthschaftlichen Central-Vereins des Herzogthums 
Braunschweig. 1878. Die Soya-Bohne [The soybean]. 
2(1):31-32. Feb. [1 ref. Ger]
• Summary: Note: Braunschweig (English: Brunswick) is 
a former duchy and capital city in north-central Germany, 
about 35 miles east of Hannover (English: Hanover), now 
part of Lower Saxony.
 This new crop plant, with the botanical name Soya 
hispida (literally the hairy soya-bean), creates to an unusual 
degree, the interest and the participation of farmers. Prof. 
Haberlandt obtained the fi rst seeds from the Vienna World 
Exhibition and was the fi rst to plant them. He found there 
were a number of different varieties, which fl ourish in our 
climate and bring their seeds to maturity. The high value 
of soybeans shows itself in the its high nutrient content. 
The seeds contain, on average, 38% protein, 18% fat, and 
26% nitrogen-free nutrients [which includes starch, sugar, 
gums, etc.]. The seeds also have a much higher content of 
nutrients than our other legumes. In its homeland, all of 
East Asia, the soybean is widely used as a beloved human 
food, according to Leunis [1847, 1877, 1883] it tastes good 
and is used in the preparation of a piquant brown sauce 
[soy sauce], which in India [sic], China and Japan is used to 
season almost all foods. And also in Europe, especially in 
England, is sold commercially*. (Footnote: *The fat content 
of the soybean is signifi cant; the oil can be pressed out of it 
and this oil is almost as good as oil from the 2nd pressing 
of olives (Provenceröl). A work just published by Prof. Fr. 
Haberlandt, titled The Soybean (Die Sojabohne), gives the 
results of cultural trials using this newly introduced plant; 
it was published in Vienna by Carl Gerold’s Sohn in 1877. 
The price is 2.80 marks. It gives a good overview of this 
interesting plant).
 Soy sauce is used to improve gravies and as a sauce for 
roasted or deep-fried foods.
 The soy sauce sold in Germany is not the real thing; 
most of the varieties are prepared from mushrooms. Soy 
sauce is most widely used in Japan. Whole soybeans, cooked 
until they are soft, are then mixed with one part pulverized 
wheat or barley and set to ferment with two parts water in 
a warm place. The mass is stirred / agitated daily. After 2-3 
months (the longer the better) the rather thick liquid is kept 
in wooden vats.
 One cultural trial with the soybean was conducted by the 
head man (Hauptmann) C. Rambousek of Zborow [Austria]; 
his report follows: “The soybean (Soyabohne) seeds were 
of two varieties: Brown seeded (from China) and yellow 

seeded (from Mongolia); both came originally from the 
Vienna World Exhibition (Wiener Weltausstellung) [of 1873]. 
On 2 May [1877] I obtained 60 brown and 60 yellow seeds 
of Soya hispida, which were planted immediately in rows 
spaced 40 cm apart, with 21 cm. between seeds in each row, 
in a sandy clay soil relatively rich in humus, over detritus / 
diluvium. The climate was quite wet.
 “All the seeds sprouted, and the plants developed 
quickly and powerfully. Without needing any support, they 
grew to a height of 82 cm. Flowering began at the end of 
June and seemed to continue without end. The initial stage of 
seed-bearing is enormously rich, an often on branches there 
were 4-5 pods, with usually 2-3 seeds per pod. The seeds 
began to ripen in mid-September, and the plants were cut 
toward the end of October. They yielded 1,759 completely 
hard brown seed weighing 281 gm, and 2,805 yellow seeds 
weighing 536 gm. These seeds were the same size and color 
as those that were planted.
 “Because of the high nutritional value of the seeds, as 
well as the high fodder value of the stems, I am convinced 
that this oilseed has a solid future as a forage plant.”

32. Marouschek, F. 1878. Die rauhaarige Sojabohne (Soja 
hispida) [The rough-haired soybean (Soja hispida)]. Prager 
Landwirthschaftliches Wochenblatt (Prague, Austro-
Hungarian Empire) 9(17):181-82. April 27. [Ger]
• Summary: (Original) We farmers are especially fl ooded 
these days, both verbally and in writing, with a host of claims 
about the most varied sort of innovations and varieties of 
agricultural plants for cultivation, of which each is extolled 
as the “absolute most perfect” or “absolutely most profi table 
and most worth growing” (the most beautiful woodcut 
convinces us of that right away).
 Seeds, tubers, and roots are then bought more often–a 
few kilos at an expensive price–and then planted in joyous 
hope. And wonder of wonders–they don’t come up! This 
makes us cautious. We then receive the exaggerated praise 
for the next novelties with reservation and with more apathy.
 With regard to the value of the soybean (Sojabohne) 
though, and its desirable introduction as a plant for 
agricultural cultivation in Central Europe, numerous 
economists and shrewd experts have already expressed 
themselves. From many agronomic experiments, it may 
be established that the northern boundary of the soybean’s 
distribution ranges further than that of the corn plant.
 The greatest contribution to the acclimatization of 
this early-maturing soybean (Soja) in Austria-Hungary 
is indisputably due to the researcher who is especially 
tireless and of great merit in the area of plant cultivation, 
Friedrich Haberlandt, Professor at Imperial-Royal College 
of Agriculture in Vienna (k.k. Hochschule für Bodencultur in 
Wien). In the spring of 1877, I received 200 seeds of yellow-
seed soybeans sent by this gentleman.
 Since correct analyses are available about the high 
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nutritional value of the seeds and the straw and about the 
excellent fodder value of the green plant, which ought 
to allow this bean to take the top position among native 
legumes, the purpose of these lines shall only be to report 
about the agronomic trial carried out last year in Mnichovo 
Hradistì (Kloster-Münchengrätz).
 On May 8, I planted 200 seeds of the soybean over an 
area of 13 square miles. The fi eld occupied a suffi ciently 
protected location without incline, and it consisted of alluvial 
soil with a permeable gravelly subsoil. Its capillarity was an 
advantage because of the proximity of a stream.
 In 1876, the fi eld had been planted with sugar beets 
[Rübe–generally called Zuckerrübe], and barn manure had 
been used for their fertilizer. During the winter, molasses 
residue was worked into the soil that was left in rough 
furrows.
 The seeds began to break ground on May 24 and 
received their fi rst cultivation on June 5 and second 
cultivation on July 16 without the soil being heaped up. 
Their formation and that of the pods were astonishingly 
large, the branching from the stem was extremely abundant, 
and the average plant height was 60 cm. The plant thickness 
developed very densely and the planted area soon appeared 
covered with the plants standing upright. New shoots, new 
fl owers, and new pods were constantly being formed, the soil 
was naturally completely shaded, and no weeds emerged. No 
damage to the plants from insects was ever observed.
 Unfortunately, the frost on September 19 of -2.5ºC 
(-2ºR. = -2º Réaumur) caused considerable damage on many 
still immature pods and substantially affected the abundance 
of the leaves of the plants (which still had many delicate 
leaves).
 The Phaseolus beans located on the adjoining plot were, 
however, more damaged by this frost and suffered far more 
with precisely the same soil conditions.
 The harvest took place on October 4. In spite of 
signifi cant consumption by mice, I received 2.5 kg of beans 
and 27 kg of straw. Losses as a result of the ripe beans 
falling out of the pods did not take place, nor was a bursting / 
shattering of the pods observed.
 The straw, which was produced at a low level of quality 
because of the frost and subsequent rainy weather and as 
a result of the prolonged drying over a frame, was eaten 
immediately by the livestock.
 Since this experiment cannot be characterized as 
completely successful–in part as a result of the somewhat 
tardy planting and in part because of the calamities that 
have already been mentioned–although the beans that were 
produced possess their complete ability to germinate, I will 
repeat the cultivation experiment this year with the quantity 
that was gained (erfechsneten [sic] = erfechteten?) and will 
then take the liberty of reporting about the result at that time.
 For the time being, though, the following conclusions 
may nevertheless be drawn from the experiment that was 

carried out:
 1. The yellow-seed early-ripening soybean (Soja) 
reaches maturity with us under normal climactic conditions. 
2. The soybean demonstrates a greater ability to resist frost 
than the French (or green) bean (Fisole). 3. The soybean 
far surpasses other native legumes in the yield of both 
beans and straw. 4. The soybean has a soil-improving effect 
through fully shading the fi eld and keeping it free of weeds 
(Reinhaultung). 5. The soybean requires a lower expenditure 
in seeds and cultivation costs. Kloster, March 10, 1878, 
Administrator Marouschek.
 Note 1. Translated by Philip Isenberg (MM, CT), Long 
Beach, California.
 Note 2. This is the earliest document seen that mentions 
Prague in connection with soybeans. Is Prague in Austria-
Hungary? Phil Isenberg replies (Oct. 2019): From the 
sixteenth and seventeenth century until the creation of 
Czechoslovakia in 1918, Prague and Bohemia were under 
Habsburg control. But I would draw a distinction between 
actually calling it “Austria-Hungary” which had defi ned 
political and linguistic borders. I would say “Prague, Austro-
Hungarian Empire” or “Prague, Bohemia, Austro-Hungarian 
Empire”. Address: Kloster-Muenchengraetz, Bohemia 
(Boehmen).

33. Gospodarski List (Farmer’s Newspaper, Zagreb, 
Croatia). 1878. Socivica soja [Soy beans]. 26(9):65. May 1. 
[Cro]
• Summary: “Having reported about soybeans twice already, 
we had not known that a smart and diligent husbandman 
had already conducted his own soybean experiments in 
Croatia. Recently we received the following letter from Mr. 
[Dragutin] Strazimir of Zelina:
 “’The esteemed editors mentioned and recommended 
in issue No. 8 of this newspaper the legume soybean, which 
has been grown due to its high yields and advantages. I 
conducted an experiment last year sowing this legume. 
After reading in the agricultural journal from Vienna the 
recommendation for soybeans, I asked the secretary of 
our agricultural society to provide me with some seeds for 
the trial. After I had received 19 seeds of each of the three 
varieties (yellow, brown, and black) I got the following 
results, indicating the plant’s great productivity.
 “’At the end of April I planted each variety separately in 
three test plots in the garden, at a suffi cient distance from one 
another. In 10-14 days all the seeds germinated, except for 
one of the brown seeds and two of the black ones.
 “’So fi nal emergence resulted in plants from 19 yellow, 
18 brown, and 17 black seeds. During the season, due to 
severe drought in two places, 2 yellow, 3 brown, and 3 black 
plants failed to develop, so there remained 17 plants from 
yellow soybeans, 15 from brown soybeans, and 14 from 
black soybeans. After I noticed the impact of drought on 
the development of the plants, I started irrigating up to the 
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end of August–but not every day. Some plants were very 
vigorous and no pests were observed. On only one morning 
did I notice some leafl ets being damaged by a parasite, which 
I could not fi nd. On about September 25, all the plants were 
ripe and I got 2,527 healthy seeds weighing over 247 gm 
(actually weighing 14.125 lots; 1 lot = 17.5 gm) from 17 
plants from the yellow soybeans, 1107 seeds weighing 157.5 
gm from the brown soybeans, and seeds weighing about 
100 gm from the 14 black soybeans (I forgot to count these 
seeds). The brown variety gave very large, healthy seeds, the 
yellow variety gave seeds with a lower test weight and some 
seeds were wrinkled, perhaps become some plants were 
lodging, but in general the seeds were well developed. The 
black variety gave oblong depressed seeds–I don’t like this 
variety.
 “’You can now calculate soybean yields on say a quarter 
or half of a jutro [an old unit of area; 1 jutro = 5,755 square 
meters]. This trial of mine indicates that the soybean has a 
future in our country, so it could be sown here with great 
success.* (Footnote: *”’I must mention that the plants in the 
southern part of my garden did not develop as vigorously 
due to drought and high temperatures. The 3 plants of each 
variety grown in the northern shady part of the garden 
yielded more than all the other plants in the southern part 
of the garden. If all plants had developed like those in the 
northern shady part of the garden, the yield might have 
doubled.)
 “’I hoed my plants three times and, as already 
mentioned, I irrigated since the drought last year was too 
severe. This spring, I plan to sow all three varieties again, 
selecting the largest and healthiest seeds. After this fi rst trial, 
I can recommend that everyone grow soybeans, especially 
the yellow and brown varieties. It has been reported that 
cattle like the soybean straw, but I did not manage to make a 
trial. So much for my fi rst trial; maybe some will be able to 
make use of this report.’”
 “We thank Mr. Strazimir for this letter, which is really a 
surprise, since it describes results which were not obtained in 
other trials in Europe. Prof. Haberlandt collected a lot of data 
about soybean trials and calculated that in Germany one seed 
yielded a mean of 34 seeds, and in Hungary 73 seeds, yet we 
may calculate that each of Mr. Strazimir’s seeds in Croatia 
yielded over 140 seeds.
 “In this way we are repeatedly pleased. Our society has 
succeeded in obtaining from Mr. Auchman [who imported 
soybeans from Japan] enough soybean seeds, which will 
arrive in all society branch offi ces in at least 8 days. We 
may point out to everybody intending to grow soybeans that 
they should be planted as single seeds, and whoever does 
not plant but sows them will have to thin the plants after 
emergence and replant double plants, since replanting could 
be successful. The soils should not be heavy and cold, but 
they should be inclined toward the sun; in other respects 
soybeans are not demanding.”

 Translated by Dr. Joze Spanring of Ljubljana, Slovenia.
 Note: This document contains the earliest date seen 
for soybeans in Croatia, or the cultivation of soybeans in 
Croatia (May 1878). The source of these soybeans was Prof. 
Haberlandt in Vienna. Address: Zagreb (Zelina), Croatia.

34. Landwirth (Der): Allgemeine Landwirthschaftliche 
Zeitung (Breslau). 1878. Proskauer Anbauversuche 
[Agronomic trials in Proskau]. 14(48):263. June 15. [Ger]
• Summary: Near the top of column 1 of this article we 
read that the following crops were cultivated [at Proskau] 
in the year 1877: 33 types (Sorten) of winter wheat, 7 types 
of summer wheat, 1 type of wheat that can be planted in 
either the autumn or spring (Wechselweizen), 8 types of 
winter rye, 1 type of summer rye, 36 types of spring barley 
(Sommergerste), 4 types of winter barley (Wintergerste), 26 
types of oats, 16 types of maize (Mais), 5 types of millet, 53 
types of peas, 12 types of summer vetch, 1 types of winter 
peas, 9 types of fl ax/ linseed (Linsen), 3 types of horse beans 
(Pferdebohnen), 7 types of broad beans (Puffbohnen), 2 
types of bush beans, 1 type of soybeans (Sojabohnen), 10 
types of lupine (Lupinen-Sorten), 24 important types of 
grasses, 20 feed herbs (Futterkräuter) and types of clover, 9 
commercial fruits (Handelsfrüchte), 19 types of fodder beets 
(Runkelrüben) 5 types of carrots (Möhren), and about 350 
types of potatoes.
 Near the top of column 2, we read: The soybean 
(Die Sojabohne) seems to have no future for northeastern 
Germany. In any case, it is not a plant that is sure to bear 
fruit. Planted at the beginning of May, the plants fi rst broke 
ground on May 22, had already bloomed by the end of 
August, but the seeds did not ripen on either light or heavy 
soil. Despite the good start, only 0.410 kg of unripe seeds 
were harvested from about 40 plants. Nevertheless, the trials 
shall be continued using these seeds.
 Dr. Dreisch (who is mentioned) is from the 
Landwirtschaftlichen Akademie Proskau, which is now in 
Poland, and called Proszkow. Proskau is a market town in 
Prussia, in Silesia, 7 miles southwest of Oppeln (now Opole), 
in southwest Poland at north latitude 50º40’. This is further 
north than any point in the continental USA, and even a bit 
north of Winnipeg, Manitoba, Canada.
 Note: This journal was published by the 
Landwirthschaftlicher Centralverein für Schlesien in Breslau, 
which is now Wroclaw, a province in southwest Poland; 
before 1945 it was Lower Silesia in Germany. Address: 
Landwirtschaftlichen Akademie Proskau, Schlesien.

35. Haberlandt, Friedrich; Kaudelka, C.; Rauch, A.; et al. 
1878. Weitere Mittheilungen ueber Anbauversuche mit der 
rauhaarigen Sojabohne (Soja hispida) und deren Erfolge 
[Further communications on agronomic trials with the 
coarse-haired soybean (Soja hispida) and its successes]. 
Biedermann’s Central-Blatt fuer Agrikulturchemie 7:594-



SOYBEAN YIELDS AND YIELD RESEARCH (10 BCE to 2021)   36

© Copyright Soyinfo Center 2021

610. Aug. [20 ref. Ger]
• Summary: This is a summary of various reports on 
soybean cultivation in central Europe during the past 2 
years. Friedrich Haberlandt obtained soybeans at the World 
Exposition at Vienna in 1873. He fi rst conducted his own 
agronomic trials in Vienna and grew out a fairly large 
quantity of seeds. Then he sent samples of soybean seeds to 
many other agriculturists in Central Europe, who also tested 
the seeds. Each of the men whose names are listed below is 
also listed below the title of this article as a co-author.
 In Therasburg in Lower Austria (Niederösterreich), the 
farmer [Oekonom] Kaudelka harvested from 300 yellow 
soybeans 3.8 kg of seeds and 11 kg of leaves and stems.
 In Osterburg in Lower Austria, the tenant farmer 
(Gutspächter) C. Rauch harvested from 200 yellow soybeans 
3 kg of seeds, and from 200 brownish-red soybeans 5.4 kg of 
seeds.
 In Muenchendorf in Lower Austria the priest Father 
(Pfarrer) Richl harvested from 100 yellow soybeans 2.38 kg 
of seeds.
 In Eibenschitz in Moravia (Mähren) [in the Czech 
Republic as of Dec. 2020], the agricultural school director 
Wrba harvested from 300 yellow soybeans 3.045 kg of seeds 
(see also p. 604).
 In Kwassitz in Moravia, Sir Emanuel von Proskowetz 
obtained from 700 yellow soybeans 6.75 kg of seeds and 
11.5 kg of straw.
 In Rabensburg in Moravia [sic, Lower Austria] [in 
Lower Austria, west of the Thaya River as of Dec. 2020], 
the Principality of Liechtenstein’s estate management (fürstl. 
Liechtenstein’sche Gutsverwaltung) obtained from 700 
soybeans not less than 41.6 kg seeds and 30 kg chaff and 
straw.
 In Kloster-Münchengrätz in Bömen [sic, Böhmen; 
Klaster Hradiste nad Jizerou, Bohemia; in the Czech 
Republic as of Dec. 2020], the farmer F. Marousek harvested 
from 200 yellow soybeans 2.5 kg of seeds.
 In Chrudim in Bömen the agricultural school director 
Eckert obtained from 200 soybeans, 1.75 kg of seeds.
 In Zubeza bei Lemberg [near Lviv, Ukraine as of Dec. 
2020] in Galicia (Galizien), the forester Praun (Förster 
Praun) harvested from 50 yellow soybeans 0.54 kg of seeds, 
and from 50 brownish-red soybeans 0.57 kg of seeds.
 In Luka czestie [Lukaczestie] in Bukovina [Bukowina 
or Bucovina, a former Austrian crownland, now divided 
between Ukraine and Romania], the landowner Kl. 
Botkouski obtained from 160 yellow soybeans 1.36 
kg of seeds (p. 596). Note: Lukaczestie is a village in 
today’s (2020) Bucovina, Romania, 16.5 km east of Gura 
Humorului.
 In Ritzlhof in Upper Austria (Ober-Oesterreich), the 
agricultural school obtained from 100 soybeans 0.8 kg of 
seeds.
 In Salzburg, k.k. [kaiserlich-königliche] Major von 

Kempf harvested from 50 soybeans not less than 1.978 kg of 
seeds.
 In Planta bei Meran in South Tyrol (Südtirol), Captain 
(Hauptmann) Erttel obtained from 100 yellow soybeans 
1.886 kg of seeds, from 100 brownish-red soybeans 2.003 
kg of seeds, and from 100 black-seeded soybeans 2.240 kg 
seeds.
 In San Michele (St. Michele) in South Tyrol (Südtirol), 
the director of the agricultural school (landw. Lehranstalt) 
Dr. E. Mach obtained from 252 plants grown from yellow 
and brownish-red soybeans 3.9 kg of seeds, and from 504 
plants grown from black soybeans 6.7 kg of seeds.
 In St. Johann bei Pettau in Steiermark, Hans Graf Haller 
harvested from 50 yellow and 50 brownish-red soybeans not 
less than 2 kg of seeds.
 In Marburg in Steiermark, the Fruit- and Wine-Growing 
School (Obst- und Weinbauschule) harvested from 345 
yellow soybeans 3.2 kg of seeds and from 100 brownish-red 
soybeans 1.25 kg of seeds.
 In Friesach in Kaernthen (Kaernten or Kärnten) [also 
called Carinthia], the mayor (Bürgermeister) Fiala obtained 
from 300 yellow soybeans 1.75 kg of seeds–despite the fact 
that he planted them at 2,012 meters above sea level (versus 
the typical 700 meters) and the half-ripe standing crops were 
covered with snow.
 In Klagenfurt [the capital of Carinthia in Austria near 
the Slovenian border], C. Schütz, secretary of the agricultural 
society (Landwirthschaftsgesellschaft) obtained from 20 
soybeans 1 kg of seed.
 In Capro d’Istria [Capodistria, called Koper in Slovenia 
in Dec. 2020], in Istria the intermediate school teacher 
(Hauptschullehrer) Kristan harvested from 100 yellow 
soybeans 0.835 kg of seeds, from 100 brownish-red soybeans 
2.00 kg of seeds, and from 100 black soybeans 3.21 kg 
of seeds. On single plants he counted 200 to 300 pods 
containing ripe seeds and another 100 to 400 empty pods.
 In Rubbia near Gorizia (Rubbia bei Görz; a city in Italy 
in Dec. 2020), Freiherr von Bianchi harvested from 50 gm of 
black soybeans 7.9 kg of seeds, etc.
 Haberlandt also reported on the favorable results of 
soybean trials in Hungary and Germany, as follows.
 In the Neograder Comitat in Hungary, Eugen, Freiherr 
von Nyári, obtained (erbaute) from 16 square meters of land 
not less than 15 liters of soybean seeds, which would be 
equivalent to the amazing yield of 9,400 liters (94 Hektoliter) 
per hectare.
 In Schlanz, in the administrative districts of Breslau 
(Regierungsbezirke Breslau), Dotzauer obtained from only 4 
soybeans, which weighed 0.2 gm and which he planted after 
May 20, 136 gm of soybeans, two-thirds of which were twice 
as large as the seeds he planted; that is to say, if the harvested 
seeds had been the same size as those planted, he would have 
harvested 2,720 seeds.
 There follows a report on soybean trials from Franz 
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Schollmayer, Administrator of the experimental farm at 
Laibach [Ljubljana] in Austria [since 1991 the capital of 
Slovenia].
 Then another report from the Count (Graf) H. Attems 
Vegetable and Seed Multiplication Station (Gräfl . H. 
Attems’schen Gemüsebau- und Samenkulturstation) at St. 
Peter by Graz [Graz is the capital of Styria, Austria, on the 
left bank of the Mur River, 87 miles south-southwest of 
Vienna]. This report includes information from Mr. Pittoni in 
Gorizia (Görz).
 Then comes a predominantly chemical-analytical report 
from C. Caplan, an assistant working under the direction of 
Prof. J. Moser at the Royal Chemical Research Station in 
Vienna (k.k. chemischen Versuchsstation in Wien).
 E. Mach at St. Michel in Tyrol (mentioned above), 
received yellow, brown, and black soybean varieties in 
early 1877 from Prof. Haberlandt. These seeds, weighing 
about 200 gm, were grown out by a teacher (Lehrer) named 
Samek. The results were very favorable: 252 plants of the 
brown and yellow varieties (from about 40 gm of seeds) 
yielded about 3.2 kg of seeds (an 80-fold return), and 524 
plants from black soybeans yielded 6.7 kg of seeds. The 
respective yields were 3,888 kg/ha for the brown and yellow 
varieties and 3,333 kg/ha for the black. A table by K. Portele 
gives a nutritional analysis of these seeds and the weight of 
1,000 seeds. The brown seeds were the largest (1,000 seeds 
weighed 179.1 gm), and the black seeds the smallest (1,000 
seeds weighed 106.2 gm). In Tyrol the soybean is called 
the Coffee Bean (Kaffebohne) and used to prepare a coffee 
substitute. [Question: When, how, and from where did these 
soybeans arrive in Tyrol?]
 In 1877 soybean trials were conducted at the 
steiermärkischen Landesobst- und Weinbauschule at 
Marburg. Two excellent reports summarized the results of 
these trials, a lengthy one by Julius Hansel, an assistant, and 
a shorter one by H. Göthe [Goethe], the director (p. 603).
 Emil Bötticher, district administrator in Schabschitz, 
reported on soybean trials in the archducal domain of 
Seelowitz (p. 605).
 Rambousek, the head man (Hauptmann) at Zborow in 
Austria (Oesterreich), reported on the results of his trials, 
as did administrator Marousek in Kloster Münchengrätz in 
Böhmen, and Wolfes, head of the experimental fi elds at the 
agricultural school at Dargun in Mecklenburg.
 And an excellent, detailed report was submitted by 
Dr. Eugen Wild [sic, Wildt], director of the agricultural 
experiment station at Posen (p. 608-09).
 Finally, a report on unfavorable results with soybeans 
was submitted by Dr. Dreisch, who conducted trials in 1877 
at the agricultural academy of Proskau in Schlesien (p. 609). 
Address: 1. Vienna, Austria.

36. Wiener Landwirthschaftliche Zeitung (Vienna). 1878. Die 
diesjaehrie Sojabohnenernte in Ungarisch-Altenburg [This 

year’s soybean harvest in Hungarian Altenburg]. 28(48):546. 
Nov. 30. [Ger]
• Summary: The small quantity of soybeans which 
arrived at the Ungarisch-Altenburg Academy a few years 
ago through the kindness of Prof. Haberlandt has, in the 
continued cultivation this year, already yielded a harvest of 
32 hectoliters. This year’s planting occurred in the last days 
of April, and the harvest of the completely mature seeds 
occurred in the fi rst days of October. The yield from one 
Joch (0.57 hectares) is calculated at 16 to 21 hectoliters of 
seeds and 13 to 16 Metr. [Note 1. Could this be metric tons? 
Or perhaps “linear meters,” the way fabric is measured?] 
of straw. The number of pods per plant varies between 61 
and 128, and the number of seeds between 93 and 244. The 
yield of the white variety is somewhat lower than that of the 
brown, while the two of them corresponded in the duration 
of their vegetation. Analysis and feed experiments with both 
varieties are underway. On this occasion, we do not want to 
miss the opportunity to bring to the attention of our readers 
that they may wish to send brief reports about this year’s 
agronomic trials with the soybean to the Senior Civil Servant 
Prof. Hecke in Vienna. (See the call for an “Open Forum” 
{Sprechsaal} in this issue).
 Note 2. Translated by Philip Isenberg (MM, CT), Long 
Beach, California.
 Note 3. Ungarisch-Altenburg is today’s 
Mosonmagyaróvár, Hungary–a town in northwest Hungary 
(about 22 miles northwest of Gyor). Address: Prof. at the 
Imperial Royal School of Agriculture (VIII, Laudongasse 17) 
(Prof. an der k.k. Hochschule fuer Bodencultur) [Vienna].

37. Haberlandt, Friedrich. 1878. Dritte Abtheilung. 
Anbauversuche im Jahre 1877 [Part 3: Agronomic trials in 
the year 1877. Part II (Document part)]. In: F. Haberlandt. 
1878. Die Sojabohne [The Soybean]. Vienna: Carl Gerold’s 
Sohn. ii + 119 p. See p. 60-86. [Ger]
• Summary:  Continued (p. 60): Agronomic trials in Trieste, 
Istria, Dalmatia, and the Grafschaft [county and earldom] of 
Görz (Goerz) by: Mr. Josef Kristan at the Istrian Peninsula 
(Capodistria) in Istria, Mr. J.C. Ritter v. Pittoni of k.k. 
Truchsess in Görz, Baron von Bianchi of Rubbia in Görz, 
Dr. Alb. Levi [Lewi] in Villanuova [Villanova] bei Gradisca 
in Görz, Baron von Ritter Zahony’s estate (Zahony’sche 
Gutsverwaltung) at Monastero in Görz, the seed schools 
(Saatschulen) in Trieste, Görz, and Rodik, the Wine 
Cultivation School at Parenzo in Istria, by members of the 
agricultural societies (Comizio agrario) in Sign, Scardona, 
Scolta, and Ragusa in Dalmatia (via the k.k. Statthalterei in 
Zara).
 Agronomic trials in Hungary and Croatia (p. 66-76) by: 
Mr. von Deak, on the farm of J. von Deak, in N. Pann, Mr. 
R. Skrkanek in Markusfalva (Zipser Comitat), Mr. Leop. 
Langfelder in Dohnau, Prof. Deininger and master-gardener 
W. Köhler (Koehler) in Hungarian Altenburg, Mr. C. 
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Tekusch, Mr. Alex Heuffel, and Mr. Sig. Szloboda on Baron 
Sina’s estate in Szt. Miklos (3 locations incl. Sandorhaz), Mr. 
Heykal in Pápa (#93), Mr. Adalb v. Otocska in Kövesd (#94; 
or Kövesdö, a small village presently named Kamenicná 
{near Komárna}). Mr. von Czech in Szanto, Friedrich Karoly 
in Kajar, Hofrichter [Estate judge] Sporschill in Korompa, 
Mr. Joh. Handler in Urmeny [Uermeny], Mr. Jaroslaw 
Fleischer in Csasztkocz (#99 Császtkócz is now Cásta, near 
Bratislava), Mr. Hermann Schulz in Szucsany, Mr. Isidor 
Trosztler in Szucsany (#100 and #101 Szucsany is now 
Sucany, in Slovak transcription), Mr. Alois Baron (Freiherr) 
von Baratta in Poltar (#102 Poltár is near Lucenec), F. 
Gröber (Groeber) & Sons in Erlau, Mr. M. Pöschl (Poeschl) 
in Balvanyos (#104. Bálványos is now Balvany, near 
Levice), Mr. Josef Mosdosy in Kapolnas-Nyek (#105 
Kápolnás-Nyék is now Kaplná, near Bratislava).
 Note 1. Eight of the above trials (each followed by the 
number preceding it in the book), were conducted in the 
region that became Slovakia / the Slovak Republic after 1 
Jan. 1993. Notice that the names of some villages have been 
changed, as indicated after each number.
 Mr. Edmund Ammon in Sulz (Sooskut), Mr. Arthur Ade 
in Sarbogard, Freiherr von Ambrozy in Tana, Mr. Victor 
Ritter von Hebra in Szerdicza, Mr. Edw. Egan in Bernstein 
bei Steinamanger, Freiherr v. Werlhof in Schachendorf, 
Mr. Franz Marc (director of the Animal- and Plant 
Acclimatization Union) in Budapest, C.G. Schulz in Fugyi 
near Grosswardein, Mr. A. Stojics [Sztojics] in Grosswardein 
[Gross-Becskerek], Mr. C. Pollak in Arad, Mr. Paul Rimler 
in Bekes-Csaba, Mr. Brückl (Brueckl; Prince Thurn-Taxis’ 
Rentkammervorstand) at Banija in Croatia, Mr. A. Vichodil 
of the agricultural society at Agram, Count von Alten 
Hemmingen in Huszt (Marmaroser Comitat), Prof. Deininger 
in Hungarian-Alterburg in various places (agricultural 
teaching institute in Kaschau [the German name; called 
Kosice in Czech and Kassa on Hungarian. Part of Slovakia in 
1995], and Debreczin, Perberte Szt. Miklos, Lekehalma, Dr. 
Farkas Mihaly, Karl Fazekas, agricultural teaching institute 
in Keszthely; a table shows the results).
 Agronomic trials in Germany (p. 76+) by: Mr. Wolfes 
director of the test fi eld at the agricultural school in Dargun-
Mecklenburg, Prof. Dr. v. Liebenberg at the agricultural 
university institute at Königsberg (Koenigsberg), Dr. Mirus 
in Leisnig, Prof. Dr. Lehmann (Director of the Central 
Agricultural Research Station for Bavaria) in Munich, Mr. 
Schuster at the Agricultural Academy in Weihenstephan 
[near Munich], Prof. Dr. Rees at the University in Erlangen, 
Mr. H. Hirschberg in Sondershausen, Prof. Dr. Hellriegel 
in Bernburg (He planted 105 soybean seeds, which began 
to emerge on May 28. The growth was rather rank (die 
Pfl anzen rankten ziemlich stark). They began to bloom at the 
beginning of August. He harvested 2,600 ripe or nearly ripe 
seeds weighing 285.5 gm. He submitted an in-depth report).
 Note 2. This is the earliest document seen (March 2021) 

that mentions Dr. Hellriegel in connection with soybeans.
 Mr. J. Butterbrodt [Butterbrod] in Hindesheim, Mr. 
Burkhardt in Duesseldorf, Mr. von Cordes (Rittmeister) in 
Ehrenberg bei Leipzig, Dr. Hugo Tobisch director of the 
agricultural school in Friedberg (Oberhessen), Dr. Stutzer, 
director of the agricultural research station in Bonn, Mr. 
Carl Berndt, Sr., a velvet manufacturer (Sammtfabrikant) 
at Deuben in Saxony (Sachsen), Mr. Schnorrenpfeil 
administrator of lands at the imperial Academy in Proskau, 
Mr. E. Kühne (Kuehne) at the Kleutsch manor in Prussian-
Silesia (Preuss.-Schlesien), Mr. D. Wildt–director of the 
agricultural-chemical research station in Posen [Poznan, in 
Poland since 1918], Mr. Meyer–director of the agricultural 
school at Nieder-Briesnitz in Prussian Silesia, Mr. C. Vogt–
meteorological observer at Claussen bei Arys in East Prussia, 
Th. Scholz in Klein-Tinz bei Domslau im Kreise Breslau 
[Wroclaw, Poland], Mr. Boer (Inspector) in Plaschwitz, 
Mr. Dotzauer in Schlanz (Administrative district of Breslau 
[Wroclaw, Poland]), Prof. Anderegg at Chur [or Thur; Italian: 
Coira; French: Coire] in central eastern Switzerland, and 
Prof. Dr. Adolf Mayer, Director of the Agricultural Academy 
at Wageningen in Holland (p. 82).
 In Switzerland (p. 82) Prof. Anderegg received 50 
yellow and 50 brownish-red seeds. They were planted late, 
on May 20. By June 5-10 all had germinated (hatten alle 
gekeimt). Some plants reached a height of 95 cm, others 
only 47 to 73 cm. The fi rst blossoms appeared on July 20. A 
frost on Sept. 27, which destroyed the leaves of all the grape 
vines, corn (Mais), common beans, pumpkins, gourds etc., 
did little damage to the soybeans. The harvest on Oct. 16 was 
successful. For each seed planted, 91.5 seeds were harvested. 
Some plants bore 90-132 pods.
 Note 3. This is the 2nd earliest document seen (March 
2021) concerning soybeans in Switzerland, or the cultivation 
of soybeans in Switzerland. This document contains the 
2nd earliest date seen for soybeans in Switzerland, or the 
cultivation of soybeans in Switzerland (20 May 1877). The 
source of these soybeans was Prof. F. Haberlandt in Vienna.
 Dr. Adolf Mayer wrote from Holland that during the 
unfavorable summer, the plants that were tested did not 
ripen, so he will repeat the trial (p. 82). 
 Agronomic trials in the garden of the Imperial-Royal 
College of Agriculture (k.k. = kaiserlich-königliche 
Hochschule für Bodencultur) in Vienna in the year 1877 (p. 
83+; 4-page summary with a table). This very interesting 
table (p. 84, reproduced in part in Piper & Morse. 1923. The 
Soybean. p. 156) shows that Haberlandt planted 20 seeds of 
one variety at Vienna at intervals of one week for 11 even 
weeks throughout the season (from March 31 to June 9) and 
attempted to correlate the number of days to maturity (life 
periods) with several variables shown below. Relatively few 
seeds sprouted and emerged. The seeds planted fi rst emerged 
fi rst (May 7) and those planted last emerged last (June 15). 
The fi rst batch began to bloom on June 23, and the last batch 
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on July 18. The fi rst batch was harvested on Sept. 29 and the 
last batch on Oct. 26. The table shows the number of plants 
that survived, the number of full and empty pods, the weight 
(in grams) of the seeds, pods, and stems and leaves, and 
the number of pods (maximum and minimum). The largest 
yield of seeds came from the plants sown from April 14 to 
May 5. The weather was unfavorable and one type of pest 
(Webermilbe; Tetranychus telarius–probably the spider mite, 
now called Spinnemilbe) was a big problem.
 Note 4. This document contains the earliest date seen 
for soybeans in Slovakia, or the cultivation of soybeans in 

Slovakia (18 April 1877, #100). The source of 
these soybeans was Friedrich Haberlandt in 
Vienna. (Continued). Address: Hochschule fuer 
Bodencultur, Vienna, Austria.

38. Haberlandt, Friedrich. 1878. Zweite 
Abtheilung. Anbauversuche im Jahre 1875 und 
1876 [Part 2: Agronomic trials in the years 1875 
and 1876 (Document part)]. In: F. Haberlandt. 
1878. Die Sojabohne [The Soybean]. Vienna: 
Carl Gerold’s Sohn. ii + 119 p. See p. 16-35. 
[30 ref. Ger]
• Summary:  Contents of Part II: Source of the 
supply of the various soybean varieties used in 
the original trials. Trials at the Royal College 
of Agriculture (Hochschule für Bodencultur) 
in Vienna in 1875. Results from 1876 from 
Hungarian Altenburg and Gross-Becskerek in 
Hungary, in St. Peter bei Graz in Steiermark 
[Styria], in Napagedl in Mähren [Moravia; 

in the Czech Republic as of April 2020], in Sichrow, 
Swijan, and Darenic [Czechoslovakia], Tetschen-Liebwerd 
in Böhmen [Bohemia; in the Czech Republic as of April 
2020], in Bukovina [Bukowina or Bucovina, a former 
Austrian crownland, as of 2005 divided among Ukraine 
and Romania; by Dr. Nik. Dimittrievicz], in Proskau [now 
Proszkow, in southwest Poland] in Preussisch-Schlesien 
[Prussian Silesia], and in the experimental garden at the 
Royal School of Agriculture. Comparison of the resulting 
seeds with the original seeds. Chemical analysis of the seeds 
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and straw. Evidence of the “degree days” or “heat units” 
(Wärmesummen; “warm temperature summation” or “warm 
sum,” similar to U.S. maturity groups) which the soybeans 
needed for their development in Vienna, St. Peter, Tetschen-
Liebwerd, and Proskau.
 In 1875 Prof. Haberlandt conducted the fi rst agronomic 
trials with the 19 soybeans he obtained at the Vienna World 
Exhibition (Wiener Weltausstellung) of 1873. On 2 May 
1875 he planted three varieties of seeds at the Royal School 
of Agriculture in Vienna. The brownish-red variety (plot 
#1) from China blossomed on June 28, the light-yellow 
variety (plot #2) from China blossomed on July 1, and the 
light-yellow variety (plot #3) from Mongolia blossomed on 
June 29. The seeds of all three varieties ripened on Sept. 11. 
On plot #1 grew 27 plants, that yielded 249.2 gm of seeds 
(equivalent to 2,769 kg/hectare). On plot #2 grew 25 plants, 
that yielded 336.5 gm of seeds (equivalent to 3,739 kg/
hectare). On plot #3 grew 15 plants, that yielded 196.9 gm of 
seeds (equivalent to 2,177 kg/hectare).
 Prof. Haberlandt then sent samples of seeds to seven 
cooperators in central Europe, who planted and tested 
the seeds in the spring of 1876, with good or fairly good 
results in each case. These men reported the details of their 
agronomic trials to Haberlandt, who quoted from their 
reports. For details see: F. Haberlandt. 1877. “Der Anbau der 
rauhhaarigen Sojabohne.” Landwirthschaftlichen Versuchs-
Stationen 20:247-72.
 In addition, on April 25 and May 5 Prof. Haberlandt 
planted 7 varieties (some original seeds, some reproductions; 
4 black, 2 yellow, and 1 brownish-red [braunrothe]) in the 
experimental garden at the Royal School of Agriculture. 

 A table (p. 26) gives his detailed results. Comparison 
of the resulting seeds with the original seeds showed that 
individual seeds in each new generation generally weighed 
more than those in the previous generation.
 Page 29 shows a chemical analysis of the seeds and 
straw. Haberlandt then calculated (p. 33) the “degree 
days” or “heat units” (Wärmesummen; “warm temperature 
summation” or “warm sum,” similar to U.S. maturity groups) 
which his different soybean varieties needed for their 
development. For the seeds to begin to ripen they seem to 
need a total of 1824 to 5924 heat units (ºC), and to be ready 
for harvest 2230 to 3174 heat units. The minimum need at 
Proskau was 2246.9. The soybean can be grown as a green 
fodder plant at locations with less heat units. A table on p. 
34 shows the mean temperature for each month, the northern 
latitude, and the elevation (meters above sea level) at Vienna, 
Graz, Tetschen-Liebwerd, and Proskau. Graz had the lowest 
latitude (47º4’) and Tetschen-Liebwerd the highest (50º44’). 
Vienna and Graz had the warmest temperatures in May, June, 
and July. Address: Hochschule fuer Bodencultur, Vienna, 
Austria.

39. Hamburger Garten- und Blumenzeitung. 1878. Die 
Soyabohne [The soybean]. 34:238-39. [2 ref. Ger]
• Summary: The section titled “Feuilleton” (light reading) 
states that the soybean (Soya hispida Moench), which is a 
common food in East Asia, is used on the English ships that 
travel there in the form of a very popular prepared, sharp, 
mustardlike sauce–according to the Communications of the 
Royal Imperial Agricultural Society for Kärnten (Mittheilg. 
der k.k. Landwirthschaftsgesellschaft für Kaernten) [also 
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called Carinthia, an Austrian crownland; now a state of 
southern Austria, bordering on Italy and Yugoslavia]. The 
soybean can be considered as a new crop plant for Kärnten, 
since in previous years, it has done well at the Agricultural 
School (Landesbauschule) in Ehrenhausen, with abundant 
yields of pods and seeds. From 20 seeds that were planted, 
19 plants grew and yielded 5,800 completely developed 
seeds that were harvested–a 235-fold increase. The bush 
bean-type plant is darker than the former, the trifoliolate 
leaves are a little more pointed and longer, the pods are 
coarse-haired like the entire plant, and the beans are 
spherical.
 Nothing has yet been reported concerning their taste 
and utilization. However Prof. Haberlandt’s chemical 
investigations showed they have a greater nutritional value 
than our other usual indigenous legumes. Moreover the 
soybeans grown in Europe have a greater nutritional value 
than the original Asiatic soybean seeds.
 Also discusses: Prunus mume Siebold and Zuccarini, the 
tree fruits from which umeboshi are made (p. 238).
 Note: Translated by Philip Isenberg (MM, CT), Long 
Beach, California.

40. Podoba, Ivan Grigor’evich. 1879. Iz zametok po 
opytam kul’tury novovvodimykh v Novorossyiskom 
krae rastenii [Notes on experiments of newly cultivated 
plants in the Novorossiysk region of southern Russia. III]. 
Zemledel’cheskaya Gazeta. No. 6. p. 82-85. Feb. 10. [Rus]
• Summary: The section on leguminous plants (bobovye 
rasteniya) (p. 83-85) begins with a long table which shows 
the following for 22 plants that Podoba tested: Collection 
No., name of plant, weight planted, weight harvested, net 
weight, important notes. The plants included two lentils, 
two fl ax varieties, two horse beans (Pferde-Bohne, Vicia 
Faba, one each from Scotland and Algeria), various lupins 
and Lathyrus species, and Japanese peas (Japanische Erbse 
[possibly soybeans]).
 At the end of this table is a section titled Soja hispida 
(soya; the soybean) which states: From the family 
Papilionaceae, with little fl owers. In the spring of 1877, 
along with 25 seeds of Lallemantia Iberica, I received 
50 seeds of soybean (Soja) from Professor Haberlandt of 
Vienna. Concerning the productivity of this plant, it is 
possible to draw the clear conclusion that 45 seeds yielded 
20 ounces (40 lot; 1 lot = ½ ounce). The second year’s 
harvest was also wonderful, however due to rabbits, which 
ravaged the planted area, I was able to obtain only two 
pounds of seeds. The yield of pods per plant stalk (up to 2 
feet in height) of this Chinese plant surpasses the yield of all 
our other leguminous plants. The seeds [of soya] resemble 
those of small haricot beans and according to foreign 
chemical analyses, soybean seeds contain 34-35% crude 
protein (peas have 23%) and 18.2 to 18.4% fat (peas have 
1.8%). Thus, according to the composition data, soya is more 

nutritious [and better for feeding] than peas (see No. 6 of 
Zemledel’cheskaya Gazeta, 1877).
 I am cultivating two varieties of soybeans: No. 151. 
With yellow seeds–more productive and ripens at the end 
of July. 152. With dark-red seeds–ripens later and not as 
fruitful.
 In the previous section B, titled “Oil-bearing and other 
industrial plants,” is a numbered list of seeds, which the 
author received from various places. The scientifi c name (in 
Roman letters), source, and (usually) a description of the 
cultivation and harvest is given. The plants include:
 121. Linseed (Linum usitatissium). Sowed in southern 
Russia. Description of cultivation.
 122. Lallemantia Iberica. “In the spring of 1877, at 
my request, Prof. Haberlandt sent me 25 seeds, of which I 
planted 22.”
 123. Sesame (Sesam orientalis), sent by a Russian 
consulate in Persia.
 124. Madia sativa. Description of cultivation.
 125. Saffl ower (Carthamus tinctorius). Description 
of cultivation and harvest. Plant is successful in southern 
climate.
 126. Opium poppy (Papaver somniferum). The plant 
has been cultivated in southern Russia for a long time, with 
favorable results.
 127. Camelina (Camelina sativa). Description of 
cultivation and harvest.
 128. Rapeseed (Brassica Napus oleifera). Description of 
cultivation and harvest.
 129. White mustard (Sinapis alba). Description of 
cultivation.
 Page 83: 153. Coriander (Coriandrum sativum).
 161. Dyer’s weed / rocket (Reseda luteola).
 Under 122. Lallemantia Iberica the author notes: Due to 
the absence of this plant from both commercial seed catalogs 
and reports of cultural trials, it is assumed that it was fi rst 
cultivated in Europe. In 1873, Haberlandt introduced several 
varieties of seeds from Persia to the Vienna World Exhibition 
for acclimatization. In the spring of 1877, at my request, 
Haberlandt sent me 25 seeds, of which I planted 22. After 
two harvests, I have 22 pounds of the plant–not including the 
amount I gave away.
 Note 1. This is a continuation of an article in issues No. 
2 and No. 4 (p. 57) of this periodical.
 Note 2. This is the earliest document seen (May 2020) 
concerning soybeans in Russia, or the cultivation of soybeans 
in Russia. This document contains the earliest date seen for 
soybeans in Russia, or the cultivation of soybeans in Russia 
(spring 1877). The source of these soybeans was Friedrich 
Haberlandt.
 Note 3. Translated by Olga Kochan, Soyfoods Center 
intern.
 Note 4. This is the 2nd earliest Russian-language 
document seen (May 2020) concerning the soybean, and the 
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earliest document seen (May 2020) concerning the soybean 
by I.G. Podoba.
 Note 5. Novorossiysk is a seaport city in western 
Krasnodar Kray, in southern Russia in Europe, on the 
northeast shore of the Black Sea, about 65 miles west-
southwest of the city of Krasnodar. Address: Tavricheskaia 
[in Crimea as of 2020].

41. Wiener Landwirthschaftliche Zeitung (Vienna). 1879. 
Kundmachung: chinesischen Sojabohne [Proclamation: 
Chinese soybeans (Ad)]. 29(7):66, col. 1. Feb. 15. [Ger]

• Summary:  In the year 1878, on orders from the 
high Royal-Imperial Ministry of Agriculture (k.k. 
Ackerbauministerium), in the Royal-Imperial Central Seed 
School (k.k. Centralsaatschule) at Görz [today’s Gorizia, a 
town and commune in northeastern Italy], experiments were 
conducted with the cultivation of the Chinese soybean, Soja 
hispida. Of these, 25 kilograms of the yellow and about 250 
kilograms of the black variety were raised. These are now 
used for the distribution of this 150-fold yield legume which, 
in particular, can be used as an excellent coffee substitute; it 
is offered at the price of 40 kreuzer (kr.) per kilo. Customers 

of larger quantities may be given a proportional 
discount. Those who desire to buy, please have 
your orders in at the latest by March 15 to the 
Royal-Imperial Land- and Forest Inspector (k.k. 
Landesforstinspector) at Triest [today’s Triest, Italy].
 From the k.k. Statthalterei, Triest, 6th 
February 1879.
 Note: This ad, which appears in the lower 
left corner of page 66, is another ad for soybeans–
showing the infl uence of Prof. Friedrich Haberlandt’s 
book and work with soybeans in central Europe. This 
ad appears again in this periodical on March 1, p. 90, 
far right column near bottom. Address: Triest.

42. Gospodarski List (Farmer’s Newspaper, Zagreb, 
Croatia). 1879. Mnienje o vriednosti soje za nasu 
domovinu [A view of the value of soybeans for our 
country]. 27(4):27-28. Feb. 20. [Cro]
• Summary: “1. Report of the sub-branch of the 
Croatian-Slavonic Agricultural Society in Karlovac. 
All present agreed unanimously that the harvest 
[of 1878] was partly good, partly fairly good, but 
troubled by weather extremes, expensive labor, and 
operations that had to be repeated. So the products 
cost more than could be remunerated from their sale. 
Separate sub-reports will be submitted by board 
members as soon as possible.
 “Those who agree that the soybean legume 
failed and do not favor it reported: (a) Soybeans may 
be damaged by frost. In 1878 seed samples came too 
late, so they were planted too late. Fortunately early 
frosts in September were absent, so most varieties 
matured before the fi rst frosts. Soybean could not 
be sown before corn, as has been reported. It cannot 
be sown like beans before April 24th to avoid late 
spring frosts. Beans are ripening early enough to 
avoid early frosts in September, which have been 
frequent in many places in our country over many 
years in the second half of September–when most 
soybean varieties are not yet mature. So soybeans 
are endangered the spring, and late varieties in the 
fall, except in some gardens. (b) Yields from single 
soybean plants are high, but due to low plant density, 
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the yields per unit area are relatively low. If ¼ bushel of 
soybean seeds are needed to sow one jutro [an old unit of 
area = 5,755 square meters], and if an average seed yielded 
120 seeds, then 30 bushels could be harvested per jutro. 
Such a yield is common also from beans in pure stands. In 
combination with corn and pumpkins, the total yield is even 
higher. Besides, there is a stable market for beans and corn, 
but the market for soybeans is unknown. Also, corn is less 
risky and weather-dependent than soybeans. (c) The soybean 
(Soja) required two hoeings to compete with weeds, and 
even a second cultivation combined with some hilling to 
avoid lodging. So the cultivation costs more.
 “Despite these comments, the assembly agreed to the 
following recommendation: ‘The soybean is still not at home 
in our country. First we have to fi nd varieties best adapted to 
our environment, with stable yields similar to beans. Yet the 
soybean requires far fewer seeds for sowing than beans (only 
1/5 of the harvest), which is very important when a small 
quantity of seed is available. We should not stop our trials 
now. Only the future will tell us whether the soybean is of 
any value for our country or not.’
 “2. Report of the sub-branch of the Croatian-Slavonic 
Agricultural Society in Velika Gorica (from B.) Scientifi c 
research on the soybean has proven its unique value, and in 
regard to total digestible nutrients it is superior to all other 
legumes known so far. But regardless of the unpredictable 
contributions of science, especially chemistry, that made it 
possible for agriculture to reach today’s level, everybody 
dealing with husbandry will also agree how dangerous it 
could be to follow theory without practical experience. If 
theory and practice meet, useful results are expected; if not, 
as a rule, husbandry must pay as the loser.
 “The soybean, from a theoretical point of view, is a 
very valuable crop. But from a practical point of view, it 
should be admitted, pens and beans give a signifi cantly 
better return, so I support the statement that the soybeans 
will never replace these two legumes, considering all the 
pros and cons. Besides, soybeans which yield well are too 
late for immediate use in home economics. Because of the 
strange taste and long cooking time, it will not replace home 
legumes. Even strong vegetarians will hesitate to accept it as 
soon as they get acquainted with its taste. My opinion is that 
even if soybeans expand to a larger area in our country, they 
will not be accepted as unprocessed food for humans. If the 
yield is good enough, they could be feed additives for our 
animals.”
 In short, the society should put its efforts into promoting 
and propagating green peas, which have much more promise 
for human food than soybeans.
 Note 1. Translated by Dr. Joze Spanring of Ljubljana, 
Slovenia.
 Note 2. One source cites the author as Dragutin 
Strazimir [fi rst name, last name], but his name does not 
appear on the document. Address: Zagreb (Karlovac, Velika 

Gorica).

43. Wein, Ernst. 1879. Ueber den Anbau der rauhhaarigen 
Sojabohne in Bayern. II. [On the cultivation of the 
coarse-haired soja bean in Bavaria. II.]. Zeitschrift des 
Landwirthschaftlichen Vereins in Bayern 69:64-68. Feb. 
[Ger]
• Summary: The author gives detailed nutritional analyses 
of yellow and brown soybeans, including the seeds (protein, 
fat, ash, nitrogen-free extract including crude fi ber, and 
water), pods, and straw. He compares the soybean with fava 
beans (Vicia Faba, die Saubohne) and with common peas 
(Erbsen) in terms of nutritional composition, total yield, and 
yield of protein and fat. “Fava beans produce, on average, 
2,000 kg of seeds per acre, yielding 497 kg of protein and 
33.4 kg of fat. Peas produce, on average, 1,920 kg of seeds 
per acre, yielding 436.224 kg of protein and 38.392 kg of 
fat. The soybean produces, on average, 3,210 kg of seeds per 
hectare [107 bushels/acre!], yielding 1,120.29 kg of protein 
and 587.109 kg of fat.” He concludes that the soybean has 
the potential to produce a much larger quantity of nutrients 
than fava beans or peas. Address: Dr., Central Agricultural 
Experiment Station, Bavaria, Germany.

44. Hecke, W. 1879. Die Sojabohne im Jahre 1878. II. [The 
soybean in the year 1878. II.]. Wiener Landwirthschaftliche 
Zeitung (Vienna) 29(10):97-98. March 8. [Ger]
• Summary: The brief introduction mentions the agronomic 
worthiness of the soybean plant (Anbauwürdigkeit der 
Sojapfl anze) in central Europe.
 Then discusses the results of soybean trials in: 
Küstenland (Capodistria, Görz, Rubbia bei Görtz). Krain 
(Gradatz in Unterkrain). Steiermark (Marburg [Maribor], 
Thurnisch, Friedau {an der Drau [Drava]}, Ober Andritz {bei 
Graz}), Kärnten, Ungarn [Hungary] (Sandhoraz, Hungarian 
Altenburg, Pressburg, Poltar). Siebenbürgen [German for 
Transylvania, as of 2005 in Romania] (Kolozs-Monostor 
{bei Klausenburg}). Niederösterreich [Lower Austria] 
(Rabensburg, Aichhof {bei Altengbach}). Oberösterreich 
[Upper Austria] (Ritzlhof). Mähren (Dürnholz {bei 
Niklosburg}, Strassnitz, Napagedl, Kwassitz, Meedl, 
Mährich-Trübauer). Schlesien (Silesia; Troppau), Böhmen 
(Zborow bei Forbes), Bavaria (Baiern), Elsass-Lothringen, 
the Prussian province of Schlesien (Silesia; Klein-Tinz bei 
Domslau, Proskau).
 Note 1. Troppau (the German name), the capital of 
Austrian Silesia, was renamed Opava and became part 
of Czechoslovakia. As of 2015 it is in the eastern Czech 
Republic, on a tributary of the Oder River on the Polish 
border.
 Note 2. Under Proskau is a long description of die 
Sojapfl anzen [the soybean plants]; they remained green and 
continued to grow, later tolerated intense dryness on that 
low ground. Rabbits and mice love the plant, even the sheep 
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crowded in to nibble on the green leaves. On the 14th of 
September the harvest began with the sickle, on the 25th it 
was fi nished; until the 1st of October the S. was in Puppen, 
on which day it was harvested. Proskau delivered 72.5 
kilograms of seeds, i.e. per hectare 20.53 Mctr. [1 Mctr. = 
100 kg], Schimnitz 50 kilograms, i.e. per hectare 22.02 Mctr. 
The hectoliter weight rose against the seeds obtained from 
Vienna, for it was 76 kilograms, as was the weight of the 
individual seeds, which averaged 238 milligrams, weighed 
(against the Chinese original seeds 2.5-, against Vienna seed 
1.6-times more). The protein and fat content also increased 
in 1878, because Weiske found, however, at lower water 
content than in the already mentioned analyses.
 A table shows the protein, fat and water content of 
4 soybean varieties: (1) Brown from Proskau. (2) Brown 
from Schimnitz (3) Yellow from Proskau. (4) Yellow 
from Schimnitz. The protein content ranged from 35.44 to 
41.44%, the fat content from 18.62 to 20.16%, and the water 
/ moisture content from 2.29 to 3.84% (very low).
 Note 3. Under Krain [Carniola, part of today’s Slovenia] 
we read: Gradatz in Unterkrain [today’s Gradac pri Crnomlju 
in Metlika, Slovenia], elevation of 170 meters, Krupp estate. 
Mr. J. Momatuk carried out a whole series of trials with 
yellow, brown, and black s. [soybeans] of different origins. 
Planting took place from April 24 to May 6, the yellow 
soybeans were harvested in the fi rst days of October, the 
brown and black not until toward the middle of October. 
2,838 to 2,933º C heat units (Wärmesumme) from planting 
until the harvest and 817 to 837 millimeters of rain were 
available to the yellow soybeans. So much rain and a clayey 
soil (Thonboden) on the whole do not have a favorable 
effect. But the yield calculated per hectare on average for 
the individual trials with the yellow soybeans was still 21.28 
metric hundredweight (= 100 kg.) of seeds, with the brown it 
was 21.08, and with the black it was 42.42.
 Under Mähren, four lines from the end, the word 
Sojabohnen (soybeans) appears
 Note 4. Translated by Philip Isenberg (MM, CT), Long 
Beach, California. Address: Prof. [Vienna].

45. Hecke, W. 1879. Die Sojabohne im Jahre 1878. III. [The 
soybean in the year 1878. III (Continued–Document part II)]. 
Wiener Landwirthschaftliche Zeitung (Vienna) 29(11):109. 
March 15. [Ger]
• Summary: (Continued): Just like the trials of 1877, those 
of 1878 prove that in spite of the generally cool and wet 
weather, the soybean plant (Sojapfl anze) does indeed achieve 
maturity on extensive sections of the land. The soybean 
(Soja) matured in the broad area of the corn growing 
region, in addition to the coastal lands, where it was already 
harvested in September, toward the end of September, or 
in early October and even the cultivation on a large scale 
did not have to be subjected to any diffi culties or risks on 
average in that area. But even in the adjacent area, very 

many successful trials emerged, such that the soybean could 
be cultivated there at minimum on the part of small farmers. 
Only decidedly harsh areas had to do without the cultivation 
of this valuable stranger, but even they are capable of using 
the soybean, whether as a human food or as fodder for 
livestock, if only the extensive, warmer plains would take 
hold of its cultivation, because just as corn is shipped on a 
massive scale from America to England, and from Hungary 
to Austria and Germany, so too the soybean would easily 
fi nd its way from the warmer areas to the most remote of 
mountain valleys.
 The soybean plant (Sojapfl anze) also distinguished itself 
in 1878 through a rich setting of fruit (Fruchtansatz). As 
was proven, the propagation continued to be a large one. But 
even through the large propagation, the profi tability of the 
plant has still not yet been proven. It must be demonstrated 
through fi eld cultivation just how large its relative yields turn 
out in and of themselves, and specifi cally in comparison with 
plants which place similar demands upon the culture medium 
(Culturmittel), such as corn, beans, green beans (Fisolen), 
and similar, whereby it goes without saying, however, that 
the high and highly valuable protein and fat content of the 
soybean always needs to be taken into consideration. As 
long as the trials are only carried out on small plots of a 
small number of square meters and the cultivation is perhaps 
effectuated on rich garden soils, the objection can be raised 
with respect to yields per hectare that have simply been 
calculated that drawing a conclusion from the small trial to 
the large-scale cultivation cannot be sound. In 1878, though, 
the cultivation was already carried out at several locations in 
the fi eld at a larger scale and with the same culture medium 
as for other crops (Früchte), and the success of such trials 
has to be considered to be decisive for the assessment of 
the yield capability of the soybean plant. Thus the yellow 
soybean yielded: A table follows with location names and 
fi gures in metric hundredweight (100 kg.) per hectare. The 
row headings are Marburg (today’s Maribor, Slovenia), 
Sándorház (Szt. Miklós) (probably today’s Sandra, 
Romania), Ungarisch-Altenburg (today’s Mosonmagyaróvár, 
Hungary), Napagedl (today’s Napajedla, Czech Republic), 
Kwassitz (today’s Kvasice, Czech Republic), Proskau-
Schimnitz (today’s Zimnice district in Prószków, Poland), 
and Average. Thus:
 Marburg: 2,476 kg per ha.
 Sandorhaz: 3,000 kg per ha.
 Ungarisch-Altenburg: 2,500
 Napagedl: 3,746 kg per ha.
 Kwassitz: 1,958 kg per ha.
 Proskau-Schimnitz: 2,127 kg per ha.
 Average: 2,634 kg per ha.
 The economic creditworthiness category 
(Bonitätsklasse) and the yield of other crops in 1878 is not 
indicated for this example. It is therefore not possible to 
compare the yield of the soybean with other crops. All the 
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same, the desire for the trials is that for the most part, fi elds 
of good composition are to be selected. But if it is taken 
into consideration that the yield of 26 metric hundredweight 
of seeds [the average from the table] already approaches 
that of the upper limit of yields that is at all possible which, 
however, is certainly not reached at those locations for 
grain, and furthermore that locations such as Ungarisch-
Altenburg do not at all distinguish themselves by especially 
large fertility, then it can indeed be assumed with some 
reliability that the yields with soybeans will exceed those of 
grain. The soybean requires a greater number of heat units 
(Wärmesumme) for its development than grain does, but as a 
result of that, it is in fact granted by the longer time to form 
organic material, and therefore to provide larger harvests of 
seeds, which also in fact holds true in a similar way for corn.
 The comparative trials that were carried out with 
soybeans (Sojabohnen) and green beans in Marburg and 
Rubbia (in today’s Savogna d’Isonzo, Italy) spoke in part 
for and in part against the soybean. In Marburg, the soil was 
perhaps too rich and the weather too wet; the competition 
between the soybean and [other] pulses therefore requires 
further trials. Incidentally, for many areas, the soybean will 
run up against little competition on the part of the usual 
pulses, such as in the extensive plains of Hungary. It is for 
this reason that the introduction of a sure, high-yielding pulse 
of such excellent composition as the soybean would be of 
very outstanding signifi cance.
 In 1878, the efforts by those who carried out the trials 
also went towards propagating the promising soybean to the 
greatest degree possible in order to have greater quantities 
of seeds available for sowing for upcoming cultivation, and 
thus it came to pass that in that year, as well, the precious 
seeds were used only in a very thrifty way as food for 
people and as livestock fodder. It was reported, though, that 
soyfoods (Sojaspeisen) that were prepared in a different way 
proved themselves to be very tasty, and furthermore that 
in several regions, the use as a coffee substitute met with 
particular approval. The main task of the soybean for human 
nutrition, though, lies in the fact that like no other crop, it is 
capable of bringing the necessary protein to the less well-off 
classes in the cheapest way, and likewise to also introduce fat 
to them in a cheap form. The methods of preparing soybeans 
and of fi nding corresponding combinations with low-protein 
and low-fat foods will turn out to be easy as soon as larger 
quantities of the beans come to the market.
 Footnote: I would make reference here to a combination 
of soy grits (Sojaschrot) and potatoes, which I had prepared 
last year and which tasted very delicious with the nutrient 
ratio of 1:4 (see “Die Sojabohne” [“The Soybean”], p. 107.)
 Note 1. This is the earliest article seen (April 2020) in 
the AustriaN Newspapers Online (ANNO) database that 
contains the German word Sojaspeisen (soyfoods). This 
word appears in 7 different issues of these newspapers from 
1879 to 1929.

 Note 2. This is the earliest article seen (April 2020) in 
the AustriaN Newspapers Online (ANNO) database that 
contains the German word Sojaschrot (soybean fl akes). This 
word appears in 914 different issues of these newspapers 
from 1879 to 2007.
 In view of the scant food of the low-paid workers in 
Silesia, the agriculturalist Mr. Schnorrenpfeil has calculated 
the nutrient content of the food consumption of a day laborer 
family in Schimnitz and shows the easy possibility of 
improvement through the addition of soybeans (Sojazusatz).
 Note 3. This is the earliest article seen (April 2020) in 
the AustriaN Newspapers Online (ANNO) database that 
contains the German word Sojazusatz (addition of soy) This 
word appears in 12 different issues of these newspapers from 
1879 to 1946.
 A table follows with the columns The family consumes 
daily in: Protein, Fat, Carbohydrates in Grams, and the rows 
Kilograms of potatoes, Kilograms of rye meal, Kilograms 
of tallow, Kilograms of pork, Total, But the requirement is 
(according to Settegast’s soon to be appearing third book, 
Die Landwirtschaft und ihr Betrieb [Agriculture and How 
it is Practiced]), What is lacking is consequently, and In 
contrast, too much is consumed of:
 Note 4. The table above shows a lack of protein and 
fat and an excess of carbohydrates consumed. The word 
“carbohydrates” is used frequently in this article.
 This type of diet is therefore insuffi cient, 
disadvantageous, and ineffi cient. Through the addition of 
soybeans, the desired composition can easily be created:
 A 2nd table continues with the rows Kilograms of 
potatoes, Kilograms of rye meal, Kilograms of soybeans, 
Kilograms of tallow and meat, and Total.
 Note 5. This table now shows a remedying of the above 
lack of protein and fat and the above excess of carbohydrates 
(Continued). Address: Prof. [Vienna].

46. Wein, Ernst. 1879. Ueber den Anbau der rauhhaarigen 
Sojabohne in Bayern. III. [On the cultivation of the 
coarse-haired soja bean in Bavaria. III.]. Zeitschrift des 
Landwirthschaftlichen Vereins in Bayern 69:98-113. March. 
[Ger]
• Summary: The author gives details of soybean agronomic 
trials by 70 agriculturists and farmers in Bavaria. Of 
these, 11 were conducted in Oberbayern (Upper Bavaria), 
25 in Niederbayern (Lower Bavaria), 3 in Rheinpfalz, 5 
in Oberpfalz, 4 in Oberfranken, 5 in Mittelfranken, 6 in 
Unterfranken, and 11 in Schwaben (Swabia). Each of those 
participating in the trials received 55 gm of soybean seed, 
which was equivalent to about 420-450 soybeans. Of the 70 
participants, 63 sent back reports, which are summarized 
herein. Of these 63, only 51 were carried through to a 
successful conclusion, and most of these 51 gave good 
results. The average yield was 2,400 kg/ha of seed and 7,500 
kg/ha of straw. Address: Dr., Central Agricultural Experiment 
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Station, Bavaria, Germany.

47. Neuigkeits Welt-Blatt (Vienna). 1879. Fuer Landwirthe: 
eine neue Huelsenfrucht–die chinesische Sojabohne [For 
farmers: a new legume–the Chinese soybean]. No. 35. April 
12. p. 14, col. 2. [Ger]
• Summary: Agricultural circles have most recently become 
enormously interested in the new, extremely important 
legume–the Chinese soybean (Soja), which contains 
signifi cantly more nutrients and nearly ten time as many fatty 
substances as our peas or lentils and which was imported 
approximately three years ago from China to Austria. At 
the suggestion of the late Prof. Haberlandt, agronomic trials 
were carried out with the soybean in different regions of 
Austria. They yielded very favorable results and showed that 
this crop thrives in warmer Central Europe in any soil, and 
even in light sandy soils, providing such enormous, nearly 
unbelievable yields that none of our legumes is capable 
of matching them. The soybean (Sojabohne) easily adapts 
to all climatic and soil conditions and as a result of this, 
it becomes a real blessing not only for fl at lands, but also 
for rough mountain regions in which no legume that is so 
nutritious will fl ourish. It withstands frost far better than corn 
and green beans, its seeds do not freeze, and planting can 
already be carried out as early as the second half of April. 
The soybean is capable of withstanding the heat of the sun 
to a higher degree than the other legumes. Sowing requires a 
small requisite of seeds. Only one seed is planted at distances 
of 40 to 50 centimeters. The care of the plants is a very easy 
one: hoeing the young plants one time per year is completely 
suffi cient. The soybean is a bush plant, it blossoms 
abundantly, has an average of 150 pods, and matures early. 
Finally, if the circumstance is taken into consideration that 
the plant does not allow any weeds to come up and that it 
has proven itself to be completely immune to both fungi 
and attacks by insects, then it will be easily appreciated 
what great importance the soybean (Soja) will achieve, and 
all the more so when it is enjoyed not just as a puree, like 
peas, porridge a la polenta, etc., but can also be used as a 
tasty and nutritious bread when mixed with potato fl our. The 
green plants as well as their straw are an excellent livestock 
fodder. Secretary E. Melis in Veska near Sezemic (Bohemia) 
[today’s Veská near Sezemice, Czech Republic] has been 
convinced of the valuable properties of the soybean, and out 
the goodness of his heart, he will let any estate that wants 
to carry out trials have 20 dekagrams (200 g) at 1 Austro-
Hungarian gulden, as long as his supplies last.
 Note: Translated by Philip Isenberg (MM, CT), Long 
Beach, California.

48. Bulletin de la Societe d’Horticulture et de Viticulture 
d’Eure-et-Loir (Chartres). 1879. Soja hispida. Lettre de MM. 
Vilmorin et Andrieux [The soybean: Letter from Messrs. 
Vilmorin and Andrieux]. 11:65-71. April. [1 ref. Fre]

• Summary: We have received from Messrs. Vilmorin and 
Andrieux, the well-known seed merchants at quai de la 
Méisserie, No. 4, in Paris, a letter in response to that which 
we sent them on the subject of Soja hispida (see p. 27 and 34 
below). We reproduce this letter which is interesting from the 
point of view of both horticulture and agriculture.
 Paris, 24 March 1879. Sir, We have received your letter 
of March 14... The sample which you set us was defi nitely 
Soja hispida, only the color of the seed differed a little 
from the samples that we have received up until now from 
Hungary. We thank you for sending this seed on which we 
will now conduct trials. We have read with interest the little 
article on this subject in your Bulletin.
 Formerly, we conducted our own trials on this plant, but 
we did not continue because we confi rmed that in our climate 
the plant does not reach full maturity.
 Since then, we have obtained varieties which, it is said, 
mature perfectly in the north of Austria and in Hungary. 
We have ourselves procured seeds from these countries and 
this year we have conducted trials of this plant on a rather 
large scale, with the goal of commercializing it if our trials 
give satisfactory results, as we hope they will. According 
to the information that we have received, we are not sure 
that the plant could be successfully cultivated for human 
food, because it seems that the seed requires long and rather 
diffi cult cooking. But it could be of great interest and render 
real service as a feed for animals.
 We are sending you 10 small packets each containing 
several seeds of Soja hispida from various places of origin 
and each containing a number. We would like to ask you 
to conduct trials with these, and we would be very much 
obliged if you would inform us of the results you obtain. 
With sincere salutations, Vilmorin-Andrieux.
 Note: This is the earliest document seen (March 2021) 
concerning soybeans in Belgium. This document contains 
the earliest date seen for soybeans in Belgium (March 1870). 
The source of these seeds was the seed company Vilmorin-
Andrieux in France.

Soja hispida was introduced formerly under the name 
of Pois oléagineux de Chine (Oil pea of China); but this 
was a very late variety and it did not mature in the south 
(midi) of France. If the new early varieties respond as was 
written about them to us from Hungary, this will be a good 
acquisition for agriculture. The estimated yield of seeds is 
2,500 to 3,000 kg per hectare. These seeds contain 15-18% 
oil. They should be planted at the end of April and harvested 
in September.
 Mr. J. Courtois then gives a brief discussion of teosinte, 
sorghum (le Sorgho), and maize. It also becomes clear that 
Vilmorin tried to cook dry soybeans whereas Mr. Blavet 
cooked them as green vegetable soybeans.
 We have hopes for the Soja hispida, at least for the 
variety that was mailed to us by the president of the Society 
of Etampes. We have higher hopes for this one than for the 
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variety spoken of by Messrs. Vilmorin and Andrieux. We had 
eaten some that had been prepared as [green] haricot beans 
are. The grain remained slightly fi rm but very tasty. Mr. 
Blavet has the same opinion in the letter that accompanied 
his shipment. The cooking process took place within a time 
period that did not exceed the one ordinarily required by 
vegetables of this type: beans (haricots), peas, or lentils.
 Next comes the text of a letter from Mr. Blavet, 
President of the Society of Etampes, dated 24 March 1879. 
Soja Hispida is also known as Dolichos Soja. First let us set 
aside any possible misunderstanding; it never dawned on 
me to give you this product as a novelty, or new product, 
in the absolute sense of the word. In 1874 I fi rst received 
some of these seeds from the acclimatization garden (Jardin 
d’acclimatation) and in July 1876 I reported on the good 
qualities of this product in the Bulletin of this Society 
[Bulletin de la Societe d’Acclimatation], no. 7, p. 457. He has 
also written about Soja hispida to Mr. Gillekens, director of 
the school of horticulture of the state of Vilvorde (Belgium), 
under whose direction the periodical Moniteur Horticole 
Belge is published. Blavet then quotes at length from the text 
of an article he wrote about the soybean and the chick-pea 
that was published in that periodical in Jan. 1877, No. 1, p. 7.
 So you see, dear sir, that I would not dream of 
presenting to you a true novelty, but one well acclimatized 
dating from 1874-75 here in Étampes.
 In Oct. 1878, we planted two plats [of soybeans] in our 
designated area at the Universal Exposition, and one of our 
secretaries asked Mr. Vilmorin if he knew this plant. He 
replied: About 8 years since I fi rst saw it, then it was not 
heard of again. The net result is that the visitors paid great 
honor to our planting; at the end of the show, we were left 
with only the stems.
 Note: Martine Liguori adds that French society at this 
time (before the French Revolution) was divided into classes. 
The agriculturists who cultivated the land were far below 
landlords and aristocrats. French aristocrats were forbidden, 
by the king, from engaging in commerce with the peasants. 
One of the few activities open to aristocrats was agriculture, 
so they formed scientifi c societies which introduced, studied, 
and exchanged plants, but which were not commercial.

49. Attems, Heinrich. 1879. Die Sojabohne [The soybean]. 
Hamburger Garten- und Blumenzeitung 35:205-07. [1 ref. 
Ger]
• Summary: A great deal has already been written and 
printed about “soybeans” (die “Soja”). Nevertheless, the 
questions continue to arise, “How are they to be cultivated?” 
“How are they eaten?” “When all is said and done, what are 
they actually for?”
 For those who wish to be more precisely educated, I 
would make reference to the report by the late Professor 
Haberlandt* (Footnote: *See Hamburger Gartenzeitung, 
1878, p. 238. The editors), Die Sojabohne [The Soybean], 

Vienna: 1878, C. Gerold’s Sohn. But for those who would 
be satisfi ed with a few indications, I am taking the liberty of 
providing that which is essential below in brief form.
 Cultivation (Culture): The early-maturing varieties 
fl ourish everywhere that corn still bears good seeds, and 
in fact the region of the yellow Mongolian goes beyond 
the corn region. For the southern climate (such as Görz) 
[today’s Gorica, in Slovenia], the black Chinese variety 
is most suited, it is the most capable of producing a crop. 
For the wine-growing and corn regions, the brown and the 
yellow are equally as good, and the latter even still fl ourishes 
correspondingly at the higher and more northerly locations 
when the black does not ripen.
 Its culture is in general similar to that of the bush bean, 
it is cultivated in fi elds and without poles. What it best 
accepts is a deep, humus-rich, sandy loam soil that lies 
warm, which is in the second or third position in the crop 
rotation, and was well loosened. It may not be too poor in 
nutrients, but no fresh rotted manure! In addition, it is not 
very demanding at all and does not suffer much, even if 
the soil conditions do not completely achieve this ideal. 
Soybeans require light and sun, and therefore they cannot be 
cultivated advantageously as an intercrop (in vineyards or 
cornfi elds), and they cannot be shaded by adjacent cultures.
 Planting Time: Early May in southern Austria, even 
late April, but it is hardier than many beans, and even a not 
too severe late frost does not damage it very much. It must, 
however, be avoided to plant them with too little soil heat 
(Bodenwärme), since it is known that all legumes will rot in 
that case.
 Sowing Distance: Depending upon the richness of the 
soil–in rich soils at 50 cm in formations (four plants in one 
square meter), in poorer soils, less so (35, 30, or 25 cm), but 
this is the case only with very mediocre soils, since nothing 
does more damage to the maturation and the yield results 
than too dense of a position. It goes without saying that 
the rows can also be kept further apart, such as 60 cm, and 
position the plants can be placed more closely within the 
rows, such as 40 or 30 cm. Two beans are planted in each 
position, and only one is allowed to develop.
 Sowing Quantity: Consequently twenty to fi fty 
kilograms per hectare. A seventy to 200-fold yield can be 
counted upon, but on average 100-fold. It accepts massive 
wetness, but it even tolerates drought rather well. Even if it 
has fallen behind during the dog days because of dryness, 
it quickly catches up if the temperature falls and the 
precipitation becomes more plentiful.
 Harvest: In the south in August; in the wine climate in 
early September, on the borders of the corn region in late 
September, even later further north. They are left to mature 
well in the fi eld, and it doesn’t harm anything if the tops that 
have not lignifi ed [become woody] succumb to a little frost, 
no damage occurs from this to the bean seeds. They are then 
brought under cover into an airy, dry place and allowed to 
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ripen in the pods for a long time on the straw. That is the 
main thing for attaining fully ripe, hard seeds that are very 
capable of sprouting.
 Use Value: It is just as much off the mark if it is alleged 
that the “soybean” is only a very productive fodder plant as it 
is if one believes that it is a delicacy for the fi ne table, a view 
that has great dissemination today since the praise of it was 
so powerfully successful. The “soybean” was so perfectly 
invented for the great mass of consumers that are of little 
means, for the farmers and laborers, and it is also an ancient 
Asian culture plant, and thus thankful future generations will 
without a doubt call it the “Haberlandt bean” (Haberlandts-
Bohne) and greatly appreciate it. It will very soon stand 
equally side by side with the potato, corn, and the broad bean 
and perhaps outshine the latter, because it contains 30% more 
protein and a full six times as much fat as the common broad 
bean and is hardier and higher-yielding than it.
 Preparation: They are prepared for human consumption 
as follows: they are most easily boiled and, just like dried 
beans, prepared au gratin as a vegetable, or else treated as a 
salad. In that regard, though, it must be noted that it is very 
diffi cult to boil them until tender, and therefore they must be 
presoaked for at least 24 to 48 hours. In that way, they will 
then taste the same as any good bean. The observation was 
made to me from many sides–namely, from the Czernovitzer 
Landwirthschafts-Gesellschaft [Czernowitz Agricultural 
Society (a town in Austria-Hungary, after 1944 in Western 
Ukraine)]–that they are not to be boiled until tender. I 
presented this problem to my cook for a solution and can 
assure that I now have tender soybeans on my table.
 Furthermore, they are superbly suited as a paste, for 
instance, the same as pureed peas. These are my experiences 
thus far, but there should also be the possibility to conserve 
such a paste (the miso of the Japanese) mixed with additional 
ingredients for a long time for winter needs–for the 
provisioning of ships and in receptacles.
 Once this kitchen secret can also be discovered, then 
this conserve may play a great role for our rural workers–in 
the fi eld and beyond–for tree cutters, and furthermore for our 
army, navy, etc.
 It goes without saying that a great future also awaits the 
soybean as a fodder plant at the point when it has multiplied 
to such an extent that the seeds for such a purpose will not 
be too expensive. No other legume is so rich in protein and 
fat and therefore so nutritious–and also so 
high-yielding: not lupine, not broad beans, not 
sweet peas.
 The dry straw can be used for sheep and 
as litter, although I cannot recommend its use 
as green fodder since we have better things, 
but it can also be used for that.
 These are briefl y the essential things 
about Haberlandt’s bean, the much-praised 
“soybean.”

 May this valuable acquisition of humanity always be 
taken advantage of for greater distribution! Such “new 
additions” are a blessing for agriculture and for the various 
peoples. I therefore consider it to be a task of the state to 
tremendously support the rapidity of its distribution. One 
year of an earlier or later increase in the crop harvest is not 
immaterial. For three years, my seed culture station has 
brought them into all of the valleys of Austria, but those are 
just a few drops. The tremendous means of the state have to 
bring a nurturing rain; the embassies and consulates should 
take responsibility for that. I have already repeatedly stated: 
farmers and livestock breeders would be the best diplomats 
for Austria. In economic terms, we would soon be shaking 
hands with both the Orient and the Occident.
 Note 1. Translated by Philip Isenberg (MM, CT), Long 
Beach, California.
 Note 2. “It accepts massive wetness.” Address: Count 
(Graf), St. Peter near Graz [Styria, Austria].

50. Cook, George H. 1879. The soja bean; a new forage 
plant. Report of Rutgers Scientifi c School, the State College, 
for the Benefi t of Agriculture and the Mechanic Arts 15:54-
58. [1 ref]
• Summary:  “When in Munich last year, I saw the soja 
bean in cultivation, as a new crop, and probably a desirable 
addition to our forage products. It was seen in the grounds 
of the Bavarian Agricultural Experiment Station, and was 
in very vigorous growth. The gentleman in charge gave 
me a few seeds; and seeds of several other varieties of the 
same plant were procured at Vienna by my friend Mr. James 
Neilson. We have planted them, and gathered crops of the 
different kinds this year. The following is a translation of 
the paper sent out from the Bavarian Experiment Station 
to those who were growing and testing the capabilities of 
the plant.” Note 1. See: Lehmann, Julius. 1878. “Ueber 
den Anbau der rauhhaarigen Sojabohne. Zeitschrift des 
Landwirthschaftlichen Vereins in Bayern 68:61-64. Feb.

“On the Cultivation of the Hairy Soja Bean.”–”The 
exertions made in the last decade to naturalize foreign useful 
plants in Germany, and by their cultivation to increase the 
income from farm lands, have so far been without result. 
This has been the case with sorghum, ramie, Siberian fodder, 
water rice, &c., for each of which great hopes have been 
excited; but nothing now remains but the remembrance and 
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the proof of the diffi culties in the way of our agriculture.
 “Fortunately the success of this pursuit depends less on 
such attempts, than on increasing the quantity of our well-
known crops, by good cultivation and heavy manuring–by 
careful selection of seed and proper care of the plant. All 
farmers taking these precautions, and using discoveries in 
these directions, will surely gain satisfactory profi ts even 
without new plants.
 “Yet the progressive farmer will be interested and make 
personal experiments, of these attempts at acclimating, if the 
plant promises to fi ll some want. We now seem to have such 
a one for our increasing cattle raising. We need a fodder for 
young cattle, for milk cows and for bullocks, whose seeds 
contain, in proper amount, albumen and fat, with a pleasant 
taste. In cereals and their brans, and also in leguminous 
seeds, we have fodder containing albumen but not fat 
enough. The addition of oil-cake is not entirely satisfactory, 
because the proportion of fat in it varies, and its cost is too 
great.
 “Two years ago Prof. Haberlandt, of Vienna, an untiring 
botanical experimenter, introduced to us a plant whose 
pleasant-tasting seeds are rich in albumen and fat, in very 
digestible forms. This plant is the hairy soja bean (Soja 
hispida, Mönch.) Prof. Haberlandt found samples of the seed 
at the Vienna Exposition among the agricultural products of 
China, Japan, Mongolia, Transcaucasia and India. He says 
this plant has been cultivated from early ages. It grows wild 
in the Malay Archipelago, Java and the East Indies, and is 
cultivated extensively in China and Japan. Its seeds, boiled 
or roasted, have a pleasant taste, and form an almost daily 
part of the food in India, China and Japan. The soja is an 
annual leguminous plant.”
 “In 1876, twenty experiments were made in various 
parts of Bohemia, Moravia [both in the Czech Republic as of 
Jan. 1993], Southern Austria, Styria [a state in Austria, called 
Steiermark in German], Hungary, and Upper Silesia [a region 
mostly in southwest Poland]. From the well-ripened seeds of 
these crops, one hundred and thirty-fi ve trials were made the 
next year under various climatic infl uences. Prof. Haberlandt 
has written us that only twelve of the experiments failed, and 
most of the results were unusually good.

 “According to Professor Haberlandt there 
are several varieties of the soja, which vary 
much in their time of ripening. For the 
climate of Middle Europe the early kind is 
best. Sown early in May the seeds mature at 
the end of September or October. Its time of 
growth is like that of the horse bean. (This 
is the Vicia faba, the horse bean or Windsor 
bean of Europe, which is cultivated there for 
feeding domestic animals, and, like it, ripens 
after harvest.) It differs from this bean in its 
productiveness and its non-liability to harm 
from insects. It has harvested from thirty-
three to fi fty-fi ve bushels of seed, and two 

and one-third tons of very nutritious straw to the acre.”
 “Prof. Schwackerhofer of Vienna, has analyzed the 
original and harvested seed [two crops], and the soja straw, 
with the following results.”
 A table (p. 56) shows that the original seed contained 
30.56% albuminoids and 15.81% fat. The fi rst and second 
crops contained and average of 34.56% albuminoids and 
18.32% fat–both much higher. The soja straw contained 
4.43% albuminoids and 2.51% fat.
 A second table (p. 58) compares the composition 
and comparative value per 100 pounds of 12 feed and 
fodder crops. Soja beans were found to contain 4.8% ash, 
34.7% albuminoids (second highest value after cotton-
seed cake (decorticated)), 18.3% fat (the highest), 28.3% 
carbohydrates, and a comparative value of 2.55 (the highest, 
with clover hay taken as 1.0).
 “In this table the soja bean is shown to have the highest 
value of any of the substances named, and by mixing it 
with oat straw or cured corn-fodder, it will make a rich and 
healthful fodder for cattle, and one which can be afforded in 
greater quantity and at less expense than fi rst quality timothy 
or clover hay. It would form, too, a proper crop to be in the 
rotation between corn and wheat, instead of oats or potatoes, 
as now practiced. It is not subject to the same diffi culties 
in curing as our common fi eld bean, as the beans do not 
easily shell out, and coarser stalks enable it to be cured [to 
make hay] like Indian corn. And being a sowed crop, it is 
cultivated with the minimum of labor.”
 Note 2. Prof. George Hammell Cook was instrumental 
in establishing the New Jersey State Board of Agriculture at 
Rutgers on 7 April 1872; he was appointed its fi rst secretary. 
Rutgers thus become one of the early state institutions that 
conducted agricultural research. On 10 March 1880 the 
New Jersey Agricultural Experiment Station was established 
at Rutgers College (New Brunswick)–with state funding 
only (no federal aid). On 2 March 1887 the Hatch Act 
created state agricultural experiment stations with federal 
grants. This is the earliest document seen (Jan. 2005) 
concerning soybean research by a state research institution or 
agricultural experiment station.
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 Note 3. This is the earliest document seen (March 2021) 
concerning soybeans in New Jersey. This document contains 
the earliest date seen for soybeans in New Jersey (1879). The 
source of these soybeans was Bavaria, Germany, and Vienna, 
Austria.
 Note 4. This is the earliest document seen (March 2021) 
by a U.S. land-grant institution or experiment station that 
mentions the soybean. Note that this station has not yet 
conducted any soybean trials or experiments.
 Note 5. This is the earliest document seen (March 2021) 
that uses the word “albuminoids” (or “albuminoid”) in 
connection with soy (one of two documents).
 Note 6. This is the earliest English-language document 
seen (March 2021) that refers to soynuts. Discussing the 
soybean, it says: “Its seeds, boiled or roasted, have a pleasant 
taste, and form an almost daily part of the food in India, 
China and Japan.” It is also the earliest document seen 
(March 2021) concerning the etymology of soynuts.
 Note 7. This is the earliest document seen (March 2021) 
that uses the term “hairy soja bean” to refer to the soybean.
 Note 8. This is the earliest English-language document 
seen (March 2021) with the word “soja bean” (or “soja 
beans”) in the title.
 Note 9. This is the earliest English-language document 
seen (March 2021) related to soybeans that uses the word 
“forage” in the title.
 Note 10. This is the earliest document seen (March 
2021) that mentions Mr. James Neilson who, in 1878, 
obtained several soybean varieties in Vienna, Austria, 
brought them back to the United States, and planted them at 
Rutgers University in New Brunswick, New Jersey, in 1879.
 Note 11. This is the earliest English-language document 
seen (March 2021) that uses the word “rotation” or discusses 
crop rotation in connection with soybeans.
 Note 12. This is the earliest English-language document 
seen (March 2021) that mentions the word “carbohydrates” 
in connection with soybeans.
 Note 13. This is the earliest annual report seen (March 
2021) that mentions soy.
 Note 14. This is the earliest document seen (March 
2021) that mentions feeding soybean fodder to milk cows, 
however none has yet been fed.
 Note 15. This is the earliest document seen (March 
2021) that contains the word “decorticated” in connection 
with cotton-seed cake or meal.
 Note 16. This is the earliest English-language document 
seen (March 2021) that uses the word “cured” in connection 
with making soybean hay. Address: New Brunswick, New 
Jersey.

51. Kraemer, A. 1879. Verschiedene Mittheilungen: Die 
Soja-Bohne [Various communications: The soybean]. 
Schweizerische Landwirthschaftliche Zeitschrift (“Die 
Gruene”) 7(1):90-91. [Ger]

• Summary: It is well known that the soybean (Soja-Bohne), 
also known as the rauhe Schminkbohne or Heilbohne [rough 
haricot bean or rough cowpea] or chinesische Oelbohne 
[Chinese oil bean], Soja hispida, was warmly recommended 
for cultivation in more recent times in three varieties which 
Professor Haberlandt had determined, from a larger number 
of samples that had been exhibited in 1873 in Vienna, to be 
especially suitable for introduction into European agriculture.
 The undersigned is in the position of being able to report 
extraordinarily favorable results from an experiment which 
he carried out during the past year on private property on 
the border of the city of Zurich with those three varieties of 
soybeans. One part of the seeds that were used had already 
come from a planting in Chur, Switzerland, and the other 
had been obtained from Marburg, Austria [Marburg is 
today’s Maribor, Slovenia]. An average of nearly 33 grams 
of seeds was obtained from each plant. The yield was on 
average 205-fold, and with one variety even 303-fold. Out 
of the seeds that were obtained, one sample of each of the 
yellow and black varieties was subjected to an investigation 
in the chemical laboratory of the Agricultural Department of 
the Swiss National Polytechnic Institute (Eidgenössisches 
Polytechnikum) by Professor E. Schulze and Professor 
Barbieri, which out of one hundred parts of moisture-free 
substance yielded:
 A table (with 2 columns) shows for the yellow variety 
(2nd generation) and the black variety (1st generation) the 
composition of protein (38.25% / 43.13%), fat (19.79% / 
15.73%), nitrogen-free extract, crude fi ber, and minerals.
 The strikingly high content of the important protein and 
fat substances that are preferable as nutrients is achieved 
in no other vegetable product. That takes on such an 
even greater signifi cance that it at minimum does not lag 
behind that which Moser in Vienna found in originally and 
subsequently planted soybeans. In addition, he consequently 
provided the proof that with us, the plant also has not 
dwindled with regard to the chemical composition of 
its seeds. Moser specifi cally found with reference to the 
moisture-free content for each variety: 39.95 and 37.58% 
protein and 19.66 and 19.49% fat. The prospects of being 
able to include the soybean for us with great success in the 
as agricultural crop are therefore fi rmly present. A report that 
has already been written in detail which at the same time 
can serve as culture instructions will be published by the 
undersigned in the April edition of this journal. The limited 
space of the magazine as a result of the momentarily great 
accumulation of other material does not permit him to do so 
earlier.*
 Footnote: *Please kindly note! Being unable to 
continue to cultivate the soybean in a larger area, I hereby 
offer to provide free of charge the seed that was obtained 
this year to all those gentlemen who since that time have 
been active with this agricultural journal (Schweizerische 
Landwirthschaftliche Zeitschrift) in the pleasant hope that a 
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brief overview of the results that they achieved be provided 
to me later for the journal. To do so, requests should kindly 
be directed to me simply by postcard before March 1. The 
shipment will take place immediately, free of charge, to 
the person ordering. I intend to equally divide the stock 
of excellently fi ne articles, guaranteed to be capable of 
germinating, by the number of applications. With their 
samples, the experimenters are requested to keep separate 
not only the varieties, but also the two different generations 
of the same variety.
 January 25.
 Note 1. Translated by Philip Isenberg (MM, CT), Long 
Beach, California.
 Note 2. This is the earliest German-language document 
seen (Sept. 2014) that refers to the soybean as Schminkbohne 
or as rauhe Schminkbohne or as Heilbohne (literally heal 
/ healing + bean) or as chinesische Oelbohne (Chinese oil 
bean). Address: Zurich, Switzerland.

52. Wochenblatt des Landwirthschaftlichen Vereins im 
Grossherzogthum Baden. 1880. Anbauversuch mit der 
Sojabohne (Soja hispida) [Agronomic trials with soybeans]. 
No. 4. p. 29-30. Jan. 28. [Ger]
• Summary: The trial was satisfying. The fi rst harvest in 
1879 took place in the middle of October. The plants must 
be hung in an airy granary and allowed to ripen in storage 
and dry. 1.5 kg of the yellow-seeded variety yielded 29 kg 
of seeds. Address: Grand Duchy of Baden [in southwest 
Germany, on the east Bank of the Rhine.

53. Postelt, A. 1880. Dalji pokusaji “sojom”* [Further 
attempts with soybeans]. Gospodarski List (Farmer’s 
Newspaper, Zagreb, Croatia) 28(4):26-27. Feb. 20. [Cro]
• Summary: A footnote (p. 26) referring to the title states: 
“In accordance with the statement we have repeated so often, 
that soybean trials need to be continued, we are publishing 
this report of soybean trials kindly received from Mr. Postelt, 
who also sent several nice treatises to the German journals.”
 “In 1875 the late professor Haberlandt proved with trials 
in the experimental fi elds of the agricultural faculty [Vienna], 
that soya (soja [the soybean]), the most important legume in 
East Asia due to its good yields and high nutritional value, 
also has in our climatic environment, the required minimum 
conditions for good growth.
 “From that year onward, soybeans began to be planted 
in all Austro-Hungarian crown lands, demonstrating that 
Haberlandt was not unrealistic in hoping that soya would 
establish itself and maybe become one of the leading 
agricultural crops in our country.
 “Also this report of successful trials with soya in 
our country hopefully will be of interest to the readers of 
Gospodarsky List and stimulate further testing.
 Trials included in this report are from the years 1878 
and 1879. These two years, during which there were 

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

54. Leitmeritzer Zeitung (Leitmeritz). 1880. Wert der 
Sojabohne in der Land- und Volkswirtschaft [Value of the 
soybean to agriculture and the economy]. 10(21):231-32. 
March 13. [Ger]
• Summary: Already in antiquity, people recognized the 
high value of legumes and in particular used the lentils, peas 
and beans as food. The value of these depends mainly on a 
nitrogen-containing body called vegetable casein or legumin.

 After chemical investigations, among the legumes, the 
legumin content of the soybean was found to be the highest; 
hence the great nutritional value of this type of bean.
 Professor F. Haberlandt was the fi rst to perform 
agronomic trials with various varieties of these legumes from 
Asia.
 He recognized its value for agriculture and also 
prompted intelligent farmers to try to grow it. The results 
of these experiments, which were published in his famous 
book Die Sojabohne (1878; The Soybean) were generally 
favorable.
 According to the report from Count H. Attems’ seed 
cultivation station at St. Peter near Graz [today’s St. Peter 
district of Graz, Austria], such cultivation attempts have been 
conducted in the fi eld for several years on a rather extensive 
scale and always carried out with equally favorable results. 
In the years 1878 and 1879 cultivation trials with the yellow 
soybean were also made in Leitmeritz. The results were 
favorable, demonstrating that the soil and climate are quite 
suitable for the cultivation of this new legume.
 Note 1. Leitmeritz, today’s Litomerice (German: 
Leitmeritz) is a town at the junction of the rivers Elbe 
and Ohre in the northern part of the Czech Republic, 
approximately 64 km (40 mi) northwest of Prague.
 Last year also a comparative experiment was conducted 
with the yellow soybean, the lentil and the nettle-leaved 
bush bean (nesselblättrigen Buschbohne). The yield of the 
lentil was 15.5 liters per are [1 are = 100 square meters, one 
tenth of a hectare], for the bush bean, as well as the soybean 
the yield increased to 33 liters per are; therefore more that 
double the yield of the lentil.
 Also it shows the great economic value of the soybean. 
If it is roasted, ground, or generally prepared in the same 
way as the coffee bean, you will get an agreeable and good-
tasting drink. This soy coffee (Sojakaffee), moreover, would 
have many advantages over the Arab one, as it would be 
more nutritious, cheaper, and not nerve-wracking.
 It is therefore in the interests of agriculture and 
economics to pay even more attention to this new crop. It 
would be desirable that especially small land-owners would 
carry out cultivation experiments with this type of bean; 
because testing is still part of studying.
 If these cultural trials are carried out on small plots of 
equal area with different legumes, the farmer may test by 
recording the yields and, in part, determine which of the 
grown legumes are the most productive; he can then grow 
them to their advantage on a large scale, bearing in mind the 
saying: “Test everything, keep the best.”
 Footnote: Seeds of the yellow hirsute soybean (der 
gelben rauhhaarigen Sojabohne) are for small landowners as 
well as for elementary schools with school gardens (growing 
experiments in small hands), available free of charge, from 
Professor Fr. Tschuschner in Leitmeritz, Stefanevorstadt No. 
402.
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 Note 2. Translated by Philip Isenberg (MM, CT), Long 
Beach, California. Note 3. This is the earliest article seen 
(April 2020) in the AustriaN Newspapers Online (ANNO) 
database that contains the German word Sojakaffee (soy 
coffee, written as one word). This word appears in 7 different 
issues of these newspapers from 1880 to 1940.

55. Kuehn, L. 1880. Empfehlt sich die Kultur der Sojabohne 
fuer unsere badische Landwirthschaft? [Is the cultivation 
of soybeans recommended for our Baden agriculture?]. 
Wochenblatt des Landwirthschaftlichen Vereins im 
Grossherzogthum Baden No. 11. p. 84. March 17. [Ger]
• Summary: The hirsute soybean, Soja hispida, has already, 
several times, been the object of experiments in Europe. 
However, after the late Professor Haberlandt in Vienna 
attached a great future and even an economic signifi cance 
to its culture, it was still never pursued with such general 
participation as in recent years, and now, after the all-around 
praise of soy, some farmers are in fact waiting for speedy, 
conclusive results in order to be able to also reap the benefi ts 
of this new type of crop (Fruchtgattung) as soon as possible.
 In consideration of the praiseworthy properties which 
this bean is to possess–in particular, according to its high 
nutritional value of approx. 38% protein and 18% fat, etc.–it 
also appeared to me to be advisable during the most recently 
past year to carry out an agronomic trial with it since I had 
already seen and gotten to know its culture being carried out 
in 1878 at the Waghäusel sugar factory.
 On May 2, the yellow and reddish-brown early-
maturing soybean (received from Graz) was planted, in 
correspondence to its needs for light and heat, on three beds 
of different soil quality (old soil power) (alte Kraft) in the 
manner of bush beans 40 to 45 cm in a unit, each variety 
planted by itself, staggered at levels of 2 to 3 beans approx. 4 
cm deep.
 According to this, the sowing is very low, approximately 
14 to 16 kg per hectare. The fi rst seeds sprouted from the 
middle to the very end of May. Around 25% did not come 
up. Through early July, the development was to be indicated 
as stunted and even slow, and the plants had to be freed twice 
of the much more abundantly growing weeds through the 
use of the hoe. On July 8, they were thinned to individuals 
and had some earth hilled up around them. From late July 
onward, the plants developed quickly and at that point, the 
inconspicuous light purple blossoms also appeared right 
away. Some 10 to 12%, but unfortunately especially the 
brown variety, suffered from a leaf disease in the months 
of June and July which, by its nature, is very similar to the 
leaf curl disease (Kräuselkrankheit) of potatoes. The plants 
succumbed to it almost without exception. Another 6 to 8% 
were destroyed by cockchafer grubs (Engerlinge). From the 
middle of August onward, depending upon the soil power 
(Bodenkraft), the plants which had remained healthy shaded 
themselves even with a somewhat large distance to the soil. 

For some of the weak plants, a subsequent top dressing in 
early July with relatively fresh cow manure still did them 
very well. The more sandy loamy soil that had kept good 
power accepted the culture the best. The reddish hairy stems 
of the plants which, depending upon the development, were 
more or less greatly branched, achieved a height of 30 to 90 
cm and were at times extraordinarily richly fi lled with pods, 
even in bunches.
 While many small plants had only 10 to 60 pods, on 
one of the nicest plants I counted 256, which contained 
614 beans of various size. The pods had 1, mostly 2 and 3, 
and even four seeds. The harvest took place on October 26. 
The plants were immediately brought indoors for further 
maturation. When threshed in January, many beans were still 
soft. The yellow and smaller bean was the most mature, the 
somewhat larger reddish-brown less so. How it was that the 
yield of the two varieties compared with each other could 
not be determined. The yellow beans on 50 square meters of 
the best location yielded 10 kg 600 g. For 500 g, there were 
3,460 of the yellow seeds and 2,660 of the reddish-brown 
ones. The size of the harvested seeds is equal to that of the 
sowing.
 Even though they have very fi ne husks, for use as food 
the beans have to be softened in water twenty-four hours 
before, and even then, it is still only very diffi cult to cook 
them without the addition of sodium bicarbonate. Probably 
as a result of their very rich nutrients, when they are in the 
vegetable or soup form, they have a very intense fl avor, and 
for that reason I prefer them for this use to our old varieties 
of beans.
 Only with extraordinarily favorable weather may it 
be successful to dry the beans in the fi eld [and not have to 
invest in a barn] in such a way that larger quantities could 
be brought in without disadvantage. In consideration of this 
circumstance, the culture of soy, if it ever is to enjoy more 
general cultivation at all, can be carried out without risk only 
on a small scale. The possibility is not, however, excluded 
that the soybean can be acclimatized with us and, with 
continued cultivation, can be brought to maturation earlier 
from select local seeds.
 I doubt whether soy can be advantageously cultivated 
as a green fodder plant in our land, since it does not bear any 
intercropping and when purely sown, without being hoed, 
it in fact hardly thrives and would even be overgrown by 
weeds.
 Before a defi nitive judgment can be reached about the 
soybean for our conditions in Baden, it seems to me that the 
further conducting of experiments is advisable, although 
I believe that in the event that the bean is capable of what 
is actually its outstanding nutritional value from a use that 
was not exceptional and especially favorable, it would be 
necessary to warn that for the time being, a great deal of 
money and time will have to be sacrifi ced for the cultivation 
as indicated.
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 Note: Translated by Philip Isenberg (MM, CT), Long 
Beach, California.

56. G.P. 1880. I opet povoljan izvjestaj o “soji” [Once 
again, a favorable report on “soybeans”]. Gospodarski List 
(Farmer’s Newspaper, Zagreb, Croatia) 28(6):46. March 20. 
[Cro]
• Summary: Reading the German agricultural journals and 
our Farmer’s Newspaper (Gospodarsky List) last year, I 
thought the legume soya (soja) would very soon take roots 
and start growing everywhere, thus giving humans as well 
as our domestic animals good food and feeds. But our 
Farmer’s Newspaper published in this year’s issue No. 2 
that soya in our country has been alas quickly disapproved, 
has no future, and so future testing and dissemination should 
be disregarded–even though in all other Austro-Hungarian 
crown lands it is planted and spreading, even in German 
Bavaria and Saxony. Since, over the last two years, I have 
carefully followed articles at home and abroad about soya, 
and made trials myself, I should not like to miss the chance 
to report to you about this excellent legume.
 In 1878 I got from the Agricultural Society at Zagreb 
1 kg of a Japanese soybean variety, imported from Japan 
by Mr. Auchman. Interested growers and some advanced 
farmers received two-thirds of the lot, and one-third was 
sown from May 9 to 13 on the experimental fi eld of the 
school. Although in this cold month some common beans 
were damaged by frost, the soybean has not been affected. 
Flowering started on Aug. 14, at a height of between 2 and 
3 feet, and they were harvested on Oct. 31. After 10 days 
of drying shelled, they gave 6 kg of pure seeds. Other trials 
yielded less and with some growers did not ripen at all, since 
they were planted too late (at the end of May). These growers 
disapproved of soya, declaring that it was not suitable for our 
climate and soils. This Japanese soybean variety from Mr. 
Auchman is the main reason that soybeans have so quickly 
gotten so much disapproval from so many growers in our 
country. In the report of trials from Count Attems in Graz, 
and in the agricultural journal from Vienna, all agree that 
Auchman’s soybean variety is too late and cannot compete 
with the Chinese varieties, which ripen in our country at the 
same time as some varieties of common beans. I was pleased 
to understand the problem. So last year in March, I got 500 
gm each of yellow, brown, and black Chinese varieties from 
Count Attems in Graz to use for my own trials.
 On 15 May 1879 I planted one plot with Chinese 
varieties, and another with the Japanese variety. The Chinese 
varieties started to fl ower on July 15, after only 2 months, 
but the Japanese variety didn’t fl ower until August 15, 
a month later and 3 months after sowing. In the second 
half of September, the Chinese varieties were ready to be 
harvested, but the Japanese variety was still green, and on 
Oct. 16 it was covered with snow. About 10 days later it was 
harvested; after being dried for 15 days in the barn and being 

shelled, it gave only 6 kg of seeds. Only a few pods were 
ripe, about half of them developed soft seeds, and the rest 
remained green. The test weight was much lower than with 
the Chinese varieties, but there was no difference in the taste. 
According to this trial, the Japanese variety should be grown 
where early sowing (at the beginning of April) is possible, 
and where moisture and frosts in October are absent. It has a 
much better growth habit and dry-matter weight of the total 
plants than the Chinese varieties, so it could give a higher 
yield of fodder for our animals.
 The rest of the Chinese soybean varieties were divided 
among 3 farmers, and half of that sample was sown in 
time. They did not expect such results, especially after this 
summer’s extreme drought, which killed all common beans–
but the soybean remained green and yielded well. They were 
surprised that some plants, damaged in one place by sheep, 
and in another trial by an ox, still gave some seeds. Some 
plants had between 180 and 200 pods containing 300 to 400 
seeds.
 I harvested 10 kg of yellow, 4 kg of brownish-red, and 4 
kg of black Chinese varieties with the aim of distributing all 
seeds among farmers, amateurs, and schools in this [Ogulin] 
district so as to spread this excellent legume as quickly as 
possible.
 Even though this newspaper has published a lot about 
planting the soybean, I would like to add my opinion that 
it should be sown more densely, about 20 cm apart, if 
only every third seed emerged [and survived]. It could be 
sown also in rows of thin corn since ripening together, and 
cultivation is almost the same, only soybeans should not be 
hilled, since many pods are very close to the soil surface and 
they may start spoiling due to the high moisture of the hills. 
And in regard to nutritional value, no other of our legumes 
could compete with the soybean, since as soon as one tastes 
the soybean he decides to plant it in his own garden. It can be 
consumed without any spices, and what is most important, it 
is easily digested, its coat being so thin that it is not a bother 
in the mouth, compared with the coats of our beans which 
remain undigested even in a stronger stomach. Soybean soup 
is also excellent, so it can surpass expensive fasting soup on 
many bourgeois tables.
 I send you this report with that wish that soya should 
take root in our country as soon as possible. I will try to 
repeat it also in the coming season and will not forget to 
report again after harvest about the new results. (Editor: We 
are looking forward to that as soon as possible).
 Translated by Dr. Joze Spanring of Ljubljana, Slovenia. 
Address: Teacher, Ogulin, Croatia.

57. Neue Freie Presse (Evening, Vienna). 1880. Miscellen 
fuer Lands und Gewirthschaft [Miscellaneous for agriculture 
and home economics]. No. 5605. April 6. p. 4, col. 3. [Ger]
• Summary: On the Cultivation of the Soybean (Sojabohne): 
Data are available from Central Hungary from the harvest 
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year 1879 on the results of larger agronomic trials with this 
crop which, it is well known, was introduced by Haberlandt. 
This is only suitable to encourage its further and more 
extensive cultivation. A total of 94.15 yokes [1 yoke = 
0.5755 hectares or 1.422 acres] were planted on ten estates, 
and on them, a total of 861.04 hectoliters of soybean seeds 
(Sojabohnenkörner) were harvested, and thus an average 
of 9.14 hectoliters per yoke. The average quantity that was 
sown amounted to 23 liters per yoke. In that specifi c year 
at the same estates, the average yield for vetch was 7.34 
hectoliters per yoke and that of peas was 8.89 hectoliters. It 
can therefore be seen that in comparison with these closely 
related legumes, the soybean is in fact capable of keeping up. 
Other agronomic trials in 1879 with this new legume yielded 
the following results: on fi ve estates in Southern Hungary, 
with a total of 62 yokes 1,200 square klafters [there are 1,600 
square klafters in one yoke; one square klafter equals 3.5979 
square meters], a total of 357.02 hectoliters of soybeans 
were harvested, and thus an average of 5.69 hectoliters per 
yoke. The planting took place at a distance of half a meter 
in squares with nests of six seeds. The average yield at the 
same time of a very similar legume, the fava bean, was 9.63 
hectoliters. The value of one hectoliter of soybeans was 5 
Austro-Hungarian gulden 60 kreuzer, while that of the fava 
beans was 4 gulden 20 kreuzer, and thus the harvest value 
(Erntewerth) of the soybeans arrived at approximately three 
fourths of that of the fava beans (soybeans 5.69 hectoliters @ 
5 gulden 60 kreuzer equals a harvest value of 31 gulden 86 
kreuzer per yoke, while that of the fava beans 9.63 hectoliters 
@ 4 gulden 20 kreuzer equals 40 gulden 40 kreuzer harvest 
value per yoke). This may serve as a comparison, whereby 
the possibly greater nutritional value of the soybean would 
come into consideration, the establishment of which on the 
part of agricultural trial stations is desirable and is also in 
fact to be expected.
 Note: Translated by Philip Isenberg (MM, CT), Long 
Beach, California.

58. K. 1880. The soja or Asiatic bean (Letter to the editor). 
Charlotte Democrat (The) (Charlotte, North Carolina). May 
7. p. 4.
• Summary: “Editor Charlotte Democrat:–I send you a 
small sample of an Asiatic Bean, the Soja Hispida, a plant 
which has for ages constituted a chief article of food for man 
and beast throughout the great continent of Asia, from the 
Caucasus to Japan. Notwithstanding its prominence in the 
agriculture of so large a part of the human race for a great 
part of its history, it had failed to be adopted, or investigated, 
or acclimated in Europe, until the great Exposition at Vienna. 
A large number of its varieties were exhibited there, both 
from Japan and several Asiatic Continental States. Prof. 
Haberlandt of Vienna obtained and distributed specimens of 
the several varieties throughout the different States of the 
Empire and carried on experiments through a series of years 

to ascertain its relations to the climate and soil and modes 
of cultivation of Europe. In 1878 he published an account 
of these experiments and his conclusions. As these results 
are likely to be of great value to us, I give you the most 
important of them briefl y.
 “1. This Bean (the Soja) is more hardy than any other 
species of bean or pea cultivated in Europe, and is less liable 
to attacks of insects.
 “2. It adapts itself to any kind of soil but produces the 
best results in a sandy loam.
 “3. It has about the same range of climatic adaptation 
as Indian Corn, but is less liable to injury from frost–even 
freezing does not destroy it.
 “4. It withstands the drouth [drought] of Summer better 
than all other legumes (beans and peas).
 “5. It produces very largely, both seeds and vines, and 
excells all our other green fodder plants, being eagerly eaten 
by all farm animals.
 “6. Both seeds and straw have an extraordinarily high 
nutritive value.
 “7. It does not degenerate in the climates of Europe, 
but even improves in yield and quality. So that, it is a most 
important acquisition to the agriculture of Europe.
 “The Soja yields 35 to 55 bushels of seed and two tons 
and upwards of straw to the acre.
 “The analysis, of the Soja Bean, compared with the 
horse bean, cow pea, garden pea, wheat and corn, shows 
that it far surpasses them all in the two most important food 
constituents, viz: albuminoids and fat; and justifi es the high 
place it has so long held among the Eastern nations as food 
for man and beast.
 “From analysis it appears that only clover surpasses the 
value of the Soja vines as ‘roughness,’ and that by a smaller 
amount than it exceeds timothy hay, and the Soja is far better 
than the cow pea; and in this last respect it has this further 
very great advantage, that it does not shatter in the ripening 
or curing.
 “And lastly, the Soja furnishes a better green crop for the 
improvement of the soil than the cow pea, (the most valuable 
plant we now have for this purpose,) because its ash shows a 
larger percentage of potash, phosphoric acid and ammonia. 
Some twenty varieties of this plant are known in Asia, and 
Prof. Haberlandt procured and experimented with them all. 
He fi nds two, designated as the ‘yellow’ and the ‘red brown’ 
to be, on the whole, the most valuable.
 “I have procured a half gallon of these acclimated 
varieties from Vienna, and distributed them to some twenty-
fi ve localities, covering the whole State, and all its varieties 
of soil and climate, with the request to report the result in 
the Fall. From one of the parties I got the answer that he has 
been cultivating it for fi ve years, and ‘fi nds them superior 
to all other kinds of peas for stock, especially cows,’ and 
he says he is sure ‘he can raise 100 bushels to the acre.’ He 
adds: ‘They do well planted among corn, like cow peas, or 
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sown broadcast.’ This is valuable testimony from a very 
intelligent and successful farmer in the Eastern section of the 
State, where the cow pea is so important a crop.”

59. Sempolowski, A. 1880. Zur Kultur und Verwerthung 
der Sojabohne (Soja hispida Mönch.) [On the culture and 
use of the soybean]. Fuehlings Landwirtschaftliche Zeitung 
29(5):278-81. May. [Ger]
• Summary: It is well known that Prof. Dr. Fr. Haberlandt, 
who obtained soybeans in 1873 at the Vienna Exposition 
(and unfortunately died at too young an age), conducted 
many soybean trials in order to fi nd varieties that yielded 
well in Austria and bordering countries. The best varieties 
proved to be the yellow-seeded ones that originated in 
Mongolia. Later, in other areas many more trials were 
conducted.
 “I conducted my fi rst trials with soybeans two years 
ago [i.e., in 1878] at 53-53º north latitude. The yield was 
satisfactory, however I had to let the harvested plants fi nish 
ripening indoors.” Further trials were conducted in former 
years in several places in Posen [Poznan; a very old city 
and province in west central Poland, part of Prussia 1793-
1918]. A table (p. 279) shows where soybeans were grown 
(at Oswiezem, Twno, Zabikowo, Prusinowo, and Zabikowo), 
the number of seeds planted, the dates of planting (April 24-
May 15) and harvest (Oct. 4-16), the seed spacing, yield (in 
kilograms and number of seeds), seeds harvested per seed 
planted (maximum 146 to 1, minimum 22 to 1), and quality 
of the harvested seed. This table shows the extraordinary 
fruitfulness of the soybean.
 “In China and Japan, soybean seeds are used as food. 
Almost daily they are enjoyed as vegetables, like our beans 
(beinahe tagtäglich als Gemüse, gleich unseren Bohnen, 
genossen wird), or they can be used to prepare various 
sauces, which are known as tasty and digestion-promoting 
additions to the other dishes and which have been shipped 
to Europe.” The process for making soy sauce is described. 
Soybeans are used as a source of oil, especially in the 
provinces of Newchwang and Cheefo, where there are many 
oil mills. The method for pressing out the oil is still very 
primitive (see a report on the agricultural part of the Paris 
Exhibition of 1878; Berlin 1879, page 57). Soybean cake 
is used as fertilizer on sugar plantations. Cooked soybeans 
are also tasty, as in a salad with oil and vinegar, or in soup. 
It must be noted that it takes a long time to cook soybeans 
until they are soft–at least 24 to 48 hours. A table shows the 
nutritional composition of soybeans:
 9.23% water
 33.35% protein
 18.18% fat
 30.01% nitrogen free extract
 4.29% crude fi ber
 4.9% ash
 Because the leaves and hulls are also quite nourishing, 

the soybean has a great future as a fodder plant. Address: Dr.

60. Paillieux, Auguste. 1880. Le soya, sa composition 
chimique, ses variétés, sa culture et ses usages: M.P. Olivier 
Lecq nous adress une lettre... [The soybean, its chemical 
composition, varieties, culture and uses: Letter from Mr. 
P. Olivier Lecq (Document part)]. Bulletin de la Societe 
d’Acclimatation 27:567-71. Oct. [1 ref. Fre]
• Summary: The writer believes that the main use for 
soybeans in France will be as fodder and as a source of oil, 
with the straw being fed to livestock. When soy is widely 
cultivated, it will be widely researched.
 Its accessory uses will come later, in due time. We will 
make the Shoyu of Japan, which is excellent and which 
supplements the juice from meats. We shall make tofu (téou-
fou), a cheese whose fl avor does not appeal to Europeans but 
that children will eat in its fresh state and will go on eating as 
they grow into adults.
 Mr. Olivier Lecq (p. 568), the writer, is an agronomic 
engineer from Templeuve, in the department of Nord, located 
in the far north of France, about 209 km (130 miles) north-
northeast of Paris on the border with Belgium. Templeuve is 
a tiny town about 15 km (9 miles) west of Lille (the capital 
of Nord) and about midway between Tournai and Roubaix. 
Mr. Paillieux notes that this letter which he received is of 
great importance.
 Mr. Lecq writes: “As I have already had the honor to tell 
you, I have pursued the cultivation of the soybean (du Soja) 
only from the viewpoint of feed for animals. Cultivating 
this plant for the fi rst year, I was unable to conduct trials, 
and I believe I must rely on the trials made at Séclowitz 
[Seelowitz], in Moravia. Here is what Mr. Jules Robert told 
me about the soybean.”
 “’In 1879 the soybean (le Soja) gave me, at maturity, 
1,873 kg of beans per hectare and 400 kg of straw. Another 
part, cut before maturity, gave me 10,500 kg of half-dry hay, 
ready to be ensiled. (This harvest was relatively poor.) This 
hay, of which I send you a sample, was mixed with maize 
and millet... The soya constitutes one-fi fth of this mixture, 
in order to enrich the mass with nitrogenous materials. It 
is important that the pods be well developed. All the plants 
must have lost at least 50% of their weight while being dried 
for hay. When the mass has been well compacted by humans, 
and if possible by horses, and has been completely covered 
with 40 cm of soil, it will begin to generate its own heat, 
turn brown, and again sink down to about half its volume–
at which point it will have the appearance and odor of the 
sample you have.
 “It is important that the piling up be done layer by layer, 
if these plants, which have such a large mass, are to obtain 
the desired high temperature.
 “If the silo is dug down into the earth to a depth of 1 
meter, it is a good idea to have the pile rise 1.5 meters above 
ground level, so that the total mass, after settling, barely rises 
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above ground level, as if to form a rounded roof.
 The best dirt in which to dig a sunken silo is clay with a 
plastic quality. It would be appropriate to pat the sides with 
the back of a spade that has been wetted if the weather is dry 
in order to polish the surface, and to prevent the action of air 
and the passage of water.
 An illustration (p. 569) shows the shape and dimensions 
of the excavated silo, and the soil covering the silage. The 
circular pit is 3 meters in diameter at the top and 2 meters in 
diameter at the bottom, 1 meter below ground level.
 A table (p. 569) gives the composition of the forage: 
Water 8.6%, fatty materials 2.33%, cellulose 43.94%, 
proteinaceous substances 8.75%, ash 8.80%, and other 
27.56% (“extractive substances” or substances extractives, 
probably starch).
 This analysis was made at the agricultural laboratory of 
the prince of Schwarzenberg, at Lobositz (Bohemia).
 I am unable to give you the loss in weight which results 
following the end of the fermentation. I will determine that at 
the time of my ensilage (mes ensilages) of 1880. Thirty oxen 
which were being fattened were nourished from this mixture 
whose composition was shown above. A second table (p. 
570) shows the average weight of each ox: On Feb. 1, 633 
kg each. On March 1, 654 kg. And on April 1 690 kg. A third 
table (p. 570) shows the ration of six ingredients given to 
each animal during February, March, and April. In February 
it was: Natural hay 3 kg. Brown hay (foin brun = silage) 5 
kg. Corn fl our (farine de maïs) 1 kg. Peelings of beetroots 
(cossettes de betteraves = mangel-wurzel). Chopped straw 6 
kg. And salt 80 gm.
 Olivier Lecq continues: In a letter of Sept. 10, Mr. 
Robert told me: ‘I am recognizing more and more the great 
nutritive value of the forage conserved in silos in which the 
soybean constitutes about 20%. I increasingly appreciate 
the importance of this plant from the viewpoint of feeding 
animals, as we wait for it to be used in human nutrition.’
 More nourishing than hay, less exposed to the falling 
rain and the attacks of insects, the soybean (le Soja) in its 
green state but with pods formed, gave me a harvest of 
30,000 kg. I mixed it with green alfalfa (luzerne), grass, and 
maize. I wouldn’t dare to give the soybean by itself; I would 
be afraid of over-exciting the animals with a feed that would 
be too concentrated.’
 One hectare would, therefore, suffi ce to feed 100 steers 
for 30 days. 10 kg of this concentrated forage have produced 
the same effect as 5 kg of maize fl our. These 10 kg cost 25 
centimes, whereas the 5 kg of maize fl our cost at least 1 
franc [100 centimes, or 4 times as much].
 This, sir, is the information I can give you on soybeans 
cultivated for the purpose of feeding animals.
 I cannot yet give you information on my own crop. I 
don’t yet have much of it, about 3 ares [1 are = 100 square 
meters], since it did not come up as well as desired. I have 
some very strong plants and others that are weaker because I 

had to fi ll in the gaps by replanting during the drought.
 I believe one can compare the soybean with the grape 
vine for the heat that is necessary for its maturation. I believe 
that soya requires even less heat–if I can judge by what 
happened in my case.
 One cannot be sure of being able to harvest the beans 
each year in the department of Nord, but 90% of the time one 
should be able to.
 This crop should, therefore, be encouraged, because 
even in when it doesn’t mature, the soybean will still provide 
an abundance of very nutritious and benefi cial forage, and 
it will leave the soil in excellent condition for the following 
crop. Address: France.

61. Schneebeli, H. 1880. Die Soja-Bohne [The soybean]. 
Schweizerische Landwirthschaftliche Zeitschrift (“Die 
Gruene”) 8(1):74-82. [2 ref. Ger]
• Summary: As the reader of this journal will recall, in the 
February 1897 issue of this publication Prof. Krämer offered 
to the employees of the journal at that time to send seeds of 
this new crop plant that he had bred, without profi t and free 
of cost, so that they could plant and test them. He hoped to 
be able to write a short report concerning the results.
 Use was made of this offer to a rather broad extent, and 
several reports were sent in. The purpose of this paper is to 
compile their contents, and provide a short conclusion and 
resume.
 1. Mr. A. Kraft in Schaffhausen [in the far north of 
Switzerland] made the fi rst planting of his soybeans in mid-
April, and the second at the beginning of May. Details of the 
planting are given.
 The black variety became rank (bekam Ranken), grew 
tendrils and had to be raised off the ground with twigs. In 
mid-October they began to ripen, and at the end of October 
the plants were pulled from the ground, roots and all, and 
placed in the loft or attic to dry. The yellow variety gave 
the best yield of seeds, returning 200-220 seeds for each 
one planted. Next came the brown variety, with a 180-
200-fold return, while the black variety gave a much lower 
yield because it did not ripen completely. There were no 
signifi cant differences to be observed between the second 
and third generations of seeds planted in Switzerland, 
although the yields of the latter were slightly larger. After the 
pods were removed, there was extensive damage from mice. 
Concerning use of the beans, Mr. Kraft soaked them for 12 
hours in warm water then cooked them for about 2 hours 
until they were completely soft; they made a very delicious 
dish. But he placed great value upon it as a coffee substitute; 
the taste of the coffee that was made from it was supposed 
to be really pleasant. The report closed with the words, “The 
cultivation of this plant cannot be recommended highly 
enough.”
 2. Mr. Seiler-Barth, high school teacher in Stein am 
Rhein (canton of Schaffhausen, Switzerland), planted seeds 
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(which he had obtained from Mr. J. Hansel in Marburg 
[Steiermark, Austria]) on April 30. 3. Mr. Heinrich Abt in 
Buenzen (canton of Aargau) planted yellow, brown, and 
black seeds on May 16. A table shows his yields of seed 
and straw for each variety. 4. Mr. D. Eggenberger, a teacher 
in Werdenberg (canton of St. Gallen [in far northeast 
Switzerland]) planted his yellow and brown soybeans 
(Sojabohne) on 23 April and 13 May intercropped with 
potatoes and corn (pfl anzte die Sojabohne als Zwischenkultur 
in Kartoffeln und Mais), and some alone. Yields are given.
 Note: This is the earliest document seen (June 2020) that 
mentions the use of soybeans for intercropping, in this case 
with potatoes and corn.
 5. Mr. H. Näff of Felsegg bei Niederuzwyl (canton of St. 
Gallen) planted black, yellow, and brown varieties on May 
20.
 6. Mr. Brunner, a gardener in Niederuzwyl (St. Gallen) 
planted yellow soybeans on May 6. 7. Mr. Leon de Werra 
in Leuk (canton of Wallis / Valais [southwest Switzerland]) 
planted soybeans on April 24 and May 12. 8. The Bernese 
E-correspondent of this journal (compare with no. 1 d. F.) 
remarked on the fruitfulness of the yellow variety, which 
gave a 120-150-fold yield. He recommended this plant 
highly. The article concludes with a 2-page summary of the 
results. Address: Landwirtschaftslehrer im Strickhof (Zurich) 
[Instructor in Agriculture].

62. Attems, Josef. 1881. Culturerfolge mit der Sojabohne 
[Cultivation success with the soybean]. Wiener 
Landwirthschaftliche Zeitung (Vienna) 31(22):160. March 
16. [Ger]
• Summary: Since it is expected that this year, the Chinese 
oil bean (Oelbohne) may be planted with us in Austria on 
a larger scale, it will perhaps interest my colleagues in the 
fi eld to also learn of my three years of experience with the 
cultivation of this crop that is still new to us.
 I cultivated the soybean (Soja) as early as 1878 as a trial 
in the garden on an area of 6 sq. meters, and with a package 
of 10 dg [dg=decigram = 10 gm], I harvested 5 kg of seeds 
for sowing. In the following year 1879, I planted those in 
the open fi eld and worked approximately 12 ares with it. 
The soil was alluvial sand in the riverbed of the Mur with 
good fertilizer and having been correspondingly prepared. 
After being marked off, the seeds were planted by hand at 
distances of 30 cm with rows set 60 cm apart. Unfortunately, 
the sowing took place in a very irregular manner and several 
empty spaces remained, which I ascribe to the circumstance 
that the womenfolk (Frauenspersonen) who were entrusted 
with the planting of the beans placed them at times too 
deeply. This served as a warning to me to in the future have 
the soybeans placed very shallow and at the most 3 cm deep, 
and last year I hardly had any empty spots at all. The results 
for 1879 were therefore not favorable: I harvested just 180 
kg, the vegetation period and maturation were normal.

 In 1880, I carried out the planting of the soybeans in 
the fi eld, and to do so, I already had one hectare of land 
prepared in the autumn as with the cultivation of root crops. 
In the spring, a normal fertilizing was provided, harrowed, 
and rolled. Thereupon, in early May, 45 kg of soybeans, 
and specifi cally 15 kg of the brown variety and 30 kg of 
the yellow variety, were planted with a seed drill sowing 
machine with a distance between the rows of approx. 60 
cm. The sowing was completed after 14 days and sprouted 
evenly. And in spite of the great deal of precipitation 
and low temperatures in June, the stems were already so 
strong in early July that we were able to carry out the fi rst 
cultivation with the horse-drawn hoe (Pferdehacke). The 
second cultivation took place on July 20 by hand, as did 
the twisting of the stems where they were standing too 
densely, whereupon abundant vegetation occurred which 
closed itself off completely into a bush and shaded the soil 
until mid-September. The setting of the pods began in early 
August and was an enormous one. The withering of the 
leaves and the maturing of the pods took place at fi rst toward 
mid-September with the brown variety and only toward 
late September with the yellow variety. In mid-October, the 
complete state of maturation occurred and the soybeans were 
piled up and left in the fi eld until the middle of November. 
We brought six gigantically large cartloads under a roof and 
the results of threshing yielded:
 1030 kg brown = 69 fold increase from sowing
 1840 kg brown = 61 fold increase from sowing
 In addition to this, 90 metric hundredweight [1 metric 
hundredweight = 100 kg] of straw remained for livestock 
feed and bedding.
 After my three years of experience with this new crop, 
I have gained the conviction that even in this past year that 
was very unfavorable, it completely achieved maturity 
in Styria (Stiermark). That means that under our climatic 
conditions and with the average number of heat units 
(Wärmesumme), this type of bean can be cultivated with 
certainty wherever corn still fl ourishes. With regard to its 
nutritional value, unfortunately very few analyses are known 
to us. But in that regard, a table according to the analyses of 
Dr. König on the nutritional value of the potato with respect 
to other crops and with particular consideration of the protein 
content may bring clarifi cation. It is to be noted that the 
monetary value was determined according to German market 
prices, and specifi cally 1 kg of protein at 35 kreuzer, 1 kg of 
fat at 28 kreuzer, and 1 kg carbohydrates at 7 kreuzer.
 A table follows with the 5 column headings: (1) 
Absolute monetary value per 100 kg in kreuzer Austrian 
currency, (2) Absolute monetary value if potato = 1, (3) 
Weight relationship for the same protein content, (4) 
Total grams needed to contain 120 grams protein, and (5) 
Equivalent for each 120 grams of protein if soybeans = 1; 
and the rows Potatoes, Rye, Corn, Rice, and Soybeans.
 According to the representation above, the absolute 
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monetary value per 100 kg of soybeans is indicated as 17.11 
gulden, and the soybean has a relative value in comparison to 
the potato of 7:1.
 If the profi tability of these two types of crops is then 
contemplated, and if it is assumed that that the cultivation 
costs are then pretty much the same, and if it is assumed that 
the average yield of potatoes is 200 metric hundredweight 
per hectare and that of the soybean is 28 metric 
hundredweight per hectare, then according to the price 
determinations above, it results that the yield per hectare has 
a monetary value
 with potatoes of 200 metric hundredweight @ 2.32 
gulden = 464 gulden
 with soybeans of 28 metric hundredweight @ 17.11 
gulden = 479 gulden
 And what is left with the latter is also
 90 metric hundredweight of straw @ 1.20 gulden = 108 
gulden
 which absolutely has to be taken into account.
 In addition, if the several calamities are taken into 
consideration which in recent decades have made the 
cultivation of potatoes so uncertain, then it must be assumed 
that Soja hispida (which is to be considered as completely 
acclimatized with us), because of its great acceptability and 
its particular value as a food, is suitable to in part supersede 
the potato and to take over a prominent place in our root crop 
cultivation.
 Count Josef Attems
 Note: Translated by Philip Isenberg (MM, CT), Long 
Beach, California. Address: Count.

63. Renouard, Alfred. 1881. Sur l’introduction du soja 
hispida en Europe [On the introduction of the soybean to 
Europe]. Association Francaise pour l’Avancement des 
Sciences, Comptes Rendu 10:945-51. April. Session of 17 
April 1881, Algiers. [3 ref. Fre]
• Summary: Contents: Introduction. History. Cultivation and 
harvest. Soya as a forage plant. The edible soybean [food 
uses]. “The soya, or rather the soja hispida is a plant that is 
cultivated at many locations in Europe, but whose name is 
not well known here, and which has only been cultivated 
for several years. Japan has long known the specialties of 
its cultivation. There it is well known under the name of 
o’mamé and from it is extracted, from the roasted seeds, the 
sauce called “japonaise,” which is found in the commerce of 
Europe, where it enjoys a good reputation.
 History: At the Exposition of Vienna, in 1873, the 
Japanese government exhibited, for the fi rst time, the soya as 
a forage and food plant. Some Austrian scholars, including 
Prof. Haberlandt of the Institute of Agronomy at Vienna, 
then studied the composition of this oilseed and perceived 
that it would make an excellent forage. In 1877 trials started 
in Austria. In 1871 the Society for Acclimatization in Paris 
sent several samples of soya seeds to M. Blavet, president 

of the Horticultural Society of Étampes. He grew the crop 
and sent samples to other departments and abroad. Later the 
seed house of Vilmorin coined the name “Soya of Etampes” 
(soya d’Étampes). But it does not seem that these laudable 
efforts have been crowned with success. Mr. Paillieux of the 
National Society for Agriculture, Mr. Saint-André, director 
of the Agronomic Station at Montpellier, Mr. Vavin of the 
Society for Acclimatization, have all worked with soya and 
are still working for the propagation of this useful plant.
 “In the region of Nord, it is to a Frenchman, who 
actually lives in Moravia, that we owe the actual propagation 
of soybean culture: Mr. Julius Robert, who cultivates 
nearly 3,000 hectares at Seelowitz. Last year he made a 
gift of several hundred liters of soybeans to the Society of 
Farmers of Nord. At the instigation of Mr. Corenwinder, 
several farmers tried them. The results obtained by the fi rst 
experimenters were, in general, satisfying, but we should 
not yet make a fi nal judgment as to the plant’s defi nite 
acclimatization. Nearly 30 farmers from around the town of 
Lille are proposing to plant soybeans again. Free samples, 
provided to our society by Mr. Olivier Lecq (of Templeuve), 
an agent for Mr. Robert and those who conducted the fi rst 
trials, have been rapidly distributed. Today we can consider 
the soybean as defi nitely well tested in our department.
 “Cultivation and harvest of soybeans: Mr. Yossida 
[Yoshida], a Japanese man from Tokyo, was sent to the town 
of Lille by his government to work seriously on cultivation 
and preparation of fl ax / linseed. He told us that there were 
at least 100 varieties of soybean in Japan. A Japanese book 
titled Explanation, with Illustrations, of Trees and Plants 
Newly Determined, mentioned 25 very distinct varieties of 
soybeans. The Chinese herbal only cited fi ve varieties, which 
seems to prove that the soybean is native to Japan.
 “In France, we barely know 2 or 3 varieties: the yellow 
and the brown soybean for temperate climate, and the black 
for the warm climate. It is the yellow variety that was tried 
in the department of Nord, and also, by the way, the one that 
has been cultivated at the Museum since 1790; there we can 
observe that it comes up well but it does not produce seeds 
every year” (p. 946).
 “In the department of Nord the soybean, can be 
harvested toward the end of September or during October. 
However, in warmer countries or regions, the harvest can 
begin in August or September.”
 “The harvest ought to be done like that of the like the 
dwarf bean (haricot nain), in the department of Nord, in 
ripping out the stalks entirely, then suspending them from 
poles in an open fi eld, the bundles of soybeans tied just 
above the top of the roots [hung upside down]. The plant 
thus dries rapidly, if the weather does not pose an obstacle to 
it. When the soybeans are well dried out, they can easily be 
stored: they are not attacked by weevils (bruches) that cause, 
as everyone knows, so much damage to beans, peas, lentils, 
etc.”
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 In 1879 in Austria trials were conducted by Mr. de 
Blackowicz [Edmund v. Blaskovics] under orders from the 
Hungarian Ministry of Agriculture. In 1879 he obtained an 
average yield of 1,699 liters/hectare (range: 237 to 3,262).
 Mature and well dried, the soybean constitutes an 
excellent feed for animals in France. On this subject, 
comparative experiments on the nutritional value of air-
dried soybean pods and dead leaves were conducted in 1879 
by Messrs. Weiske, Delmel, and Schulze at the Proskau 
agronomic station.
 In total, 1,000 gm of pods were fed to each of two 
sheep, from Jan. 8-15 then from Jan. 16-23. One table shows 
percentage of each nutrient in the pods digested by each 
sheep (p. 948). A second table shows the percentage of each 
nutrient in the dead leaves digested by each sheep (p. 949).
 “Finally, the soybean has been fed to animals after 
having been ensiled in a mixture with various forages. The 
fermentation which these forage crops undergo changes 
the composition of each. For example, in mixing soya with 
maize (which contains only 4-5% protein), the protein 
content of the mixed silage is increased. The following 
analysis, made in 1879 at Lobozitz (Bohemia) in the 
agricultural laboratory of the prince of Schwartzenberg, is of 
a forage composed 80% maize on the stalk and 20% soya on 
the branches. A table (p. 949) shows: Moisture 8.62%, fatty 
materials 2.33%, cellulose 43.94%, nitrogen-free extracts 
27.56%, proteins 8.75%, and ash 8.80%.
 On the farm of Mr. Julius Robert, the cattle being 
fattened were fed as follows (per head per day). A table (p. 
949) shows–in February: Hay 3 kg. Soya and maize ensilage 
5 kg. Corn fl our 1 kg. Beet peels 40 kg. Chopped straw 6 
kg. Salt 80 gm. The amount of soy and maize silage fed in 
March and April were increased to 8 kg. The next table (p. 
950) shows that the cattle gained (on average) 633 kg in 
Feb., 654 kg in March, and 690 kg in April. The increases in 
weight gain in March and April must be due entirely to the 
marked increase in the amounts of soy and maize silage fed 
during those two months.
 The article concludes: “To make from the soybean what 
the Japanese and Chinese make from it is the least important 
part of the question; because we think that Europe will leave 
them with their soy butter (mizou [miso]), their sauce (soyo 
[shoyu]) and their cheese [tofu]. It is not surprising that 
people tried to make cheese; the legumine [a kind of protein] 
which the soybean contains in large proportion, is, as we 
know, analogous to casein and undergoes the same chemical 
reactions. By the way, all these products, except the sauce, 
are detestable to the European palate.
 “Next year I shall give an account of the results obtained 
during three years of trials in the department of Nord” [in far 
northern France on the border with Belgium].
 Contains eight tables from earlier publications by other 
authors.
 Note: This is the earliest French-language document 

seen (April 2012) that uses the word soyo to refer to 
soy sauce. Address: The Younger (fi ls), Civil engineer, 
manufacturer at Lille, secretary general of the Industrial 
Society of Nord [a department in northern France] (Ingénieur 
civil, Manufacturier à Lille, Secretaire général de la Société 
industrielle du Nord).

64. Cook, George H. 1881. Soja beans. Report of Rutgers 
Scientifi c School, the State College, for the Benefi t of 
Agriculture and the Mechanic Arts 17:54-57.
• Summary: “We made another trial of these beans this year, 
planting them very thick in two rows 128 feet long, upon 
very good ground. They grew well all season, and ripened 
evenly, not being much affected by the extreme dry weather. 
The crop of beans from the rows was twenty-two pounds. 
They can be easily planted and properly tended in rows two 
feet apart. This appears to be a good way of growing them. 
Last year we tried to grow them by sowing the seed, but they 
were soon overrun and choked by weeds, and the crop was 
worthless. This year success is very encouraging. An acre of 
ground, at the rate these rows produced, would yield thirty-
one bushels.
 “The seed was obtained, part in Munich and part in 
Vienna, in 1878, and has now been planted three times 
without showing any signs of deterioration from our climate 
or soil. It has some most valuable properties as a farm crop. 
To quote from the paper sent out by the Bavarian Experiment 
Station:” Note 1. This same translation appeared in Cook 
1879.
 “The following is the composition of the beans grown 
on the College Farm this year, which is the third year’s 
growth with us:” A table (p. 56) shows: “Albuminoids 
35.39%, fat 19.01%, carbohydrates 26.17%, fi bre 4.96%, ash 
4.88%, water 9.64%.”
 “The superior value of these beans will be better 
appreciated after an examination of the composition of some 
of our best-known feeding substances, and a comparison of 
the results.” The same table and subsequent analysis of it that 
appeared in Cook’s 1879 annual report is reproduced again 
here. The article concludes: “We hope in another year to be 
able to make some feeding experiments with soja beans.”
 Note 2. This is the earliest document seen (March 2021) 
concerning the cultivation of soybeans in New Jersey. This 
document contains the earliest date seen for the cultivation 
of soybeans in New Jersey (1879). The source of these 
soybeans was Bavaria, Germany, and Vienna, Austria.
 Note 3. This is the earliest document seen (March 2021) 
by an agricultural (land-grant) college or experiment station 
that describes an experiment growing soybeans. Soybeans 
were fi rst cultivated at Rutgers in 1879.
 Note 4. Largely through the infl uence of George 
Hammell Cook, “the New Jersey legislature, by an act of 
April 4, 1864, designated Rutgers Scientifi c School as the 
State College of Agriculture and Mechanic Arts and made 
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it the benefi ciary of the Federal Land Grant Act of 1862... 
That year a farm of 100 acres was purchased, and fi eld 
experiments with fertilizers were begun in 1865... Professor 
Cook became vice president of Rutgers College in 1864” 
(True 1937, p. 75-76). Address: New Jersey.

65. Grahl, Hugo. 1881. Anbauversuch mit Bohnen 
verschiedener Arten unter besonderer Beruecksichtigung 
der geernten Naehrstoffmengen [Agronomic trial with beans 
of various types, with special attention to the amount of 
harvested nutrients]. Journal fuer Landwirtschaft 29(2):207-
15. Also published in Biedermann’s Central-Blatt fuer 
Agrikulturchemie, 1881, p. 538-40). [Ger]
• Summary: In recent years, the soybean has aroused great 
attention in all agricultural circles. In this regard, not only 
was it advisable to carry out further agronomic trials with 
this crop, it was also reasonable that in addition to the 
determination of the yield of this bean, comparisons be 
drawn with the yields of similar crops. For this purpose, only 
two species of bean were selected for the comparison: the 
bush bean or green bean Phaseolus and the broad bean or 
fava bean Vica faba major. If the desire had been to involve 
even more crops, then in so doing the precision of the results 
would possibly have been disadvantaged.
 In Proskau, soybean yields reached 1,100 to 1,600 kg/
ha. Note: Proskau is a market town in Prussian Silesia.
 From these fi gures, we see how signifi cant quantities 
of nutrients can be obtained by means of the cultivation of 
legumes. I do not want to go so far as to draw comparisons 
with other crops which we cultivate for the purpose of 
both human and animal nutrition. But I believe that I may 
express the following, and am pleased to be in agreement 
in this regard with Haberlandt, who unfortunately passed 
away too soon: by means of the cultivation of legumes, 
such large quantities of nutrients can be obtained that 
German agriculture should take them into consideration in 
comparison to cereal crops more than has occurred thus far.
 I hope that the results that have been reported provide 
the occasion for further trials. Within that context, we 
may not exclude the soybean, even if the results that were 
obtained both here and elsewhere have not universally 
satisfi ed the keen expectations that were initially so high. 
With the great risk that is created through its long vegetation 
period, the results from the quickly growing species of 
Phaseolus deserve full attention. But lentils should receive 
very special consideration, which should also include the 
special distinction of the high monetary value of the seeds 
and the favorable digestibility of the nutrients in straw and 
chaff.
 Table 1 (p. 210) gives the results of soybean harvests. 
Heavy soil: Yellow soybean, fi eld 1. Yellow soybean, fi eld 
2. Light soil: Yellow soybean, fi eld 1. Yellow soybean, fi eld 
2. Black soybean, fi eld 1. Brown soybean, fi eld 2. For each 
fi eld is given: (1) The planted area in square meters. (2) 

The yield per hectare in kg of seeds, of straw, and of chaff 
(Spreu). (4) The yield per hectare in kg of seeds, of straw, 
and of chaff (Spreu). [Note: a Morgen is an obsolete unit of 
area with widely varying values in Poland and Germany]. 
The yield of soybean seeds ranged from 1,514 kg/ha (brown 
soybeans on light soil) to 1,113 kg/ha (black soybeans on 
light soil).
 A table (p. 213) gives the yield of crude protein and 
crude oil in the beans, straw, chaff, and total from various 
types of beans grown in heavy or light soil. Soybeans gave 
high yields of both crude protein and crude oil.
 A table (p. 214) gives the yield of crude protein and 
crude oil in the beans, straw, chaff, and total from various 
types of peas (Erbsen), lentils (Linsen), and vetches 
(Wicken).
 Note: Translated by Philip Isenberg (MM, CT), Long 
Beach, California. Address: PhD, Akademie Proskau.

66. Brown, W. 1882. Report of the Professor of Agriculture 
and Farm Superintendent. Ontario Agricultural College and 
Experimental Farm, Annual Report (Guelph) 7:126-207. For 
the year ending 31 Dec. 1881. See p. 199.
• Summary:  See next 2 pages. In section IV, “The 
experimental” (p. 162), part B, “The plant” (p. 184), 
subsection 10, titled “Sundry small experiments,” states (p. 
199).
 “2. The Soja beans obtained from Mr. Bruce [of John 
A. Bruce & Co.], of Hamilton, have done well, half crops 
producing fi fteen bushels per acre. A low-branched bush one 
foot high, some individual plants had 125 pods, with two and 
three in each pod.”
 Note: This is the earliest document seen (Aug. 2019) 
that clearly refers to soybeans in Canada, or in Ontario 
province, Canada, or to the cultivation of soybeans in 
Canada, or in Ontario province, Canada. This document 
contains the earliest clear date seen for soybeans in Canada, 
or in Ontario province, Canada, or the cultivation of 
soybeans Canada, or in Ontario province, Canada (spring 
1881). The source of these soybeans was a Mr. Bruce of 
Hamilton, Ontario. We do not know when or where Mr. 
Bruce got his soybeans. However, we have some leads!
 John A. Bruce & Co. was established in 1850–according 
to an ad in Canada: A Memorial Volume (published in 1889 
in Montreal, by E.B. Biggar; see p. XV at end of book). 
This ad further describes the company as “Seed growers 
and importers, Hamilton, Ontario... Descriptive and Priced 
Catalogues on Application.”

The Horticulturist (April 1865, p. 123) states: “Bruce’s 
Great Upper Canada Seed and Nursery Establishment. 
Descriptive Catalog of Seeds for the Farm, the Kitchen 
Garden, and the Flower Garden... with brief hints on sowing, 
planting, cultivation, &c. John A. Bruce & Co., Hamilton, 
C.W.”
 In a 1903 report we read: “Messrs. John A. Bruce & 
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Co., of Hamilton, Ontario,” have handled leguminous crops 
(See Fletcher, James. 1903, “Report of the Entomologist and 
Botanist,” p. 177, 185).
 In 1906 John A. Bruce & Co. sent varieties of fi eld pea 
and bitter vetch (leguminous seeds) to USDA’s Bureau of 
Plant Industry.
 Various published document show that Bruce & Co. was 
in business until at least 1939. Address: Prof. of Agriculture 
and Farm Superintendent, OAC, Guelph, Ontario, Canada.

67. Country Gentleman. 1882. The Soja bean. 47(1523):275, 
cols. 1-2. April 6.
• Summary: “In answer to a recent inquiry, we give the 
substance of the statement in the Ninth Annual Report of 
the New-Jersey State Board of Agriculture, by Prof Geo. 
H. Cook, in his account of the crops grown on the College 
Farm, at New-Brunswick. The seed were obtained in the fi rst 
place, a part in Munich and a part in Vienna in 1878, and 
the crop. has been tested for three years. The planting the 
past season was made in very thick rows, on rich ground. 
The beans grew well, ripened evenly, and were little affected 
by dry weather. They may be easily cultivated in rows two 
feet apart. They were sown broadcast last year, but were 
overrun and choked with weeds. The crop the past season 
yielded at the rate of 31 bushels per acre. The analysis of 
the beans indicates high value for food, 35 per cent. being 
albuminoids, 19 fat, and 26 carbohydrates. By comparison 
with other foods, clover hay being rated as worth a dollar 
per 100 pounds, the Soja bean stands by analysis as worth 

$2.55 per 100 pounds, timothy hay 93, Indian corn 1.29, oats 
1.26, horse beans 1.59, wheat bran 1.26, cured corn fodder 
and oats straw each 59, and horse beans 2.45. The actual 
digestible value of these beans can be determined only by 
experiment, which is yet to be made.
 “Prof. Cook thinks it may be a better crop to go between 
corn and wheat than oats and potatoes, and is not subject to 
the same diffi culties in curing as common beans, as they do 
not easily shell out, and the coarser stalks admit of being 
cured like Indian corn. Additional statements are quoted from 
the report of the Bavarian Experiment Station, among others 
that from thirty-three to fi fty-fi ve bushels of seed, and two 
and one-third tons of nutritious straw, have been obtained 
from an acre. It is a native of Java and the East Indies, is an 
annual leguminous plant, the stalk from twelve to eighteen 
inches high, with three-parted oval pointed leaves, hairy on 
both sides. The pod is from one to one and a half inches long, 
hairy, containing two or three oval yellow or brown seeds, 
the size of a fi eld pea. Its large leaves shade the ground.”

68. Indian Agriculturist (The) (Calcutta). 1882. The Japan 
Pea in India. Dec. 1. p. 454-55. [2 ref]
• Summary: “If all accounts of this vegetable be true, it is 
a most important addition to the stock of Indian food, and 
fodder plants.” An American paper writes of it: -
 “’The Japan Pea is the most productive as well as good 
food for all kinds of stock; horses, cattle, sheep, and hogs 
will eat the peas, stems, and leaves, if harvested before fully 
matured, and cured like all other hay, with as much relish as 
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they do corn. Then, there is no pea for the table–it is soaked 
in water the night before cooking–that has a more exquisite 
fl avour. They grow on a stout bushy stalk from two to three 
feet high, somewhat resembling the cotton plant. The main 
stalk, as well as the branches of the limbs, are literally loaded 
with small pea-pods, fi lled with little yellow peas, similar 
in colour, size, and fl avour, to the English garden pea. The 
way to get the greatest yield is to plant in hills two and-a-half 
feet each way, allowing but one stalk to the hill to remain 
after the fi rst working. That will give you 6,960 stalks to 
the acre, and on ordinary land, cultivated the same as corn, 
will average at the lowest estimate a pint of shelled peas to 
the stalk, or a fraction over 108 3/4 bushels per acre. With 
high cultivation and good soil, it would be an easy matter 
to double that yield: besides, there is no other crop that will 
yield more hay to the acre. It is a sure cropper, neither wet 
not dry weather materially interferes with the quantity or 
quality of the yield.’
 “In a paper on the Soy bean, as the Japan pea is 
sometimes called. Mr. Kinch, Professor of Chemistry at 
the Royal Agricultural College, Cirencester, says, that it is 
worth more than a passing notice, as it is the vegetable which 
approximates most nearly, in its chemical composition, to 
animal food:
 “’The Soy bean is extensively cultivated in the north 
of China, whence it is exported to the southern provinces; it 
is here pressed for the sake of its oil, and the residual cake 
largely used as food for man and beast, and also as manure. 
In Japan it is known by names signifying the bean, and 
from it are made not only soy [sauce] but a paste, known as 
miso, which is in constant request at nearly every meal, tofu 
or bean cheese, and other foods used to a less extent. This 
bean cheese is also well known in China, and is obtained 
by extracting the legumin from the beans with water, and 
precipitating it with brine. These foods are most valuable 
additions to the dietary of the Oriental nations, and especially 
of the Japanese, who use so little animal food; they tend to 
supply the defi ciencies of the staple food, rice, nitrogenous 
matter, fat, and also in mineral constituents. The Buddhist 
priests, who are strictly forbidden the use of animal food, 
consume considerable quantities of these beans, principally 
in the form of miso. The soy bean fi rst attracted attention 
in Europe in the year 1873, when specimens from Japan, 
from China, and from India were shown at the Vienna 
International Exhibition [Vienna World Exhibition]. Dr. 
Forbes Watson, Reporter on the products of India, called 
attention to it in the catalogue of the exhibits of the India 
Museum. Since then, numerous experiments have been made 
on the European continent on its growth, and also feeding 
experiments with the bean and its straw, on different kinds of 
animals, have been prosecuted. Such experiments have been 
carried on by Woolling and Wein at Munich; by Haberlandt, 
Lehman, Harz, Stahel, Zimmerman, Siewert, Wieske, and 
others, at various stations in Germany, Austria, and Hungary; 

and experiments have also been made in France and in Italy... 
The kinds most suited for cultivation there are the yellow, 
brown, round black, and long black varieties, especially the 
fi rst three named.’”
 “’Taking into account the great richness of these beans 
in valuable food constituents, their easy digestibility, the 
value of the straw, and the great probability of some variety 
being able to be acclimatized without great trouble, this 
soja hispida is worth consideration. The bean would form 
an exceedingly useful addition to the food of the poorer 
classes, as a substitute for a portion of the animal food which 
in the kitchens of the labouring classes is so wastefully 
cooked. One use it has already found, not altogether to be 
recommended, viz., after roasting, as an adulterant of, and 
substitute for, coffee.’” Address: India.

69. Sessional Papers–Legislature of the Province of Ontario. 
1882. 10. Sundry small experiments. Vol. XIV, Part II, p. 
639. Third Session of the Fourth Legislature of the Province 
of Ontario, Session 1882.
• Summary: Page 639: “The Soja beans obtained from Mr. 
Bruce, of Hamilton, have done well, half crops producing 
fi fteen bushels per acre. A low-branched bush one foot 
high,...”
 Note: This information is from W. Brown 1882.

70. Daily Chronicle (The) (Knoxville, Tennessee). 1883. The 
soja bean. April 19. p. 2, col. 4.
• Summary: “Is a new agricultural plant that has been grown 
for some years in Austria and Hungary, both as a forage plant 
and a vegetable. It resembles somewhat a bean; the stems 
are stiff and hairy, as are the leaves; the pods are produced 
in bunches of from two to fi ve, and contain each from two to 
four smooth, oval nankin-colored [buff-colored] seeds. The 
latter, which are produced in great abundance, pronounced 
by chemists to be the richest of all human food, may be used 
as food for mankind as well as for beasts, and the straw is 
eaten by sheep and cattle. Sown early in May, in any good 
soil, in rows twelve to fi fteen inches distant, it ripens in 
August, and stands well heat and drouth [drought]. Forty-fi ve 
pounds are reported from one pound of seed; all kinds of 
stock like it as well as peas [probably cow peas], while sheep 
and cattle relish the straw even better than hay.”

71. Dabney, Charles W., Jr. 1883. The soja bean–Soja 
hispida. North Carolina Agricultural Experiment Station, 
Annual Report 5:116-27. For the year 1882.
• Summary:  Contents: Introduction. Description of the 
Soja hispida and its varieties. Cultivation of the soja bean. 
Chemical composition of the Soja. Yield of the soja bean. 
Soils and fertilizers. Uses of the soja bean.
 The introduction begins: “This plant has been tried by 
a number of persons in different sections of the State and is 
favorably considered by them. It appears to be well adapted 
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to our climate and soils, and yields very well. It produces 
more bushels per acre of beans than can be obtained of cow 
peas or any other kind of bean known to us. In feeding value, 
the soja bean is also superior to the highly esteemed cow pea. 
The plant has made a great reputation for itself in Europe in 
spite of decided disadvantages as to climate. Our climate is 
exactly suited to it, and it promises to have a useful career 
here.
 “The soja bean was fi rst brought to the attention of 
the agricultural world through the efforts of Prof. Friedrich 
Haberlandt, of Vienna, who found it among the products 
exhibited from China, India and the East generally, at 
the [Vienna World] Exposition of 1873. Haberlandt’s 
investigations showed that this new legume not only 
contained a large amount of proteins or fl esh-producers, as 
was to have been expected in an article of its class, but also 
a remarkably large amount of fat, which is so unusual and 
which qualifi ed it at once to be an excellent article of food 
for animals. His labors to introduce the plant have succeeded 
so well, against a climate which did not afford a long enough 
growing season, that the Soja bean is now extensively 
cultivated and highly valued throughout all central Europe.
 “The following description of the Soja bean and its 
varieties is condensed from Wein’s [1881] Die Sojabohne als 
Feldfrucht:” It begins: “The rough-haired Soja bean, Soja 
hispida Mönch, belongs to the family of the legumes.”
 This description includes extensive information based on 

seed shape and color published by Prof. Harz in the Journal 
of the Agricultural Association of Bavaria.
 “The two original groups are:
 “I. The Soja platycarpa Harz–fl at pod Soja bean.
 “II. The Soja tumida Harz–swollen pod Soja bean.”
 “The yellow bean has been the most popular, however, 
and is said to be a little heavier than the other varieties. This 
is the variety which we have tried in North Carolina.”
 Concerning cultivation: “A single plant will bear 30 
to 100 pods; an average of 100 is easily reached with good 
cultivation, a fair season, and tolerably rich soil. The pods 
contain 1 to 2 seeds most often, not infrequently 3, seldom 4 
or 5. We fi nd a bushel yellow beans, variety pallida, grown 
near Raleigh, to weigh 58 pounds to the bushel. A fortunate 
property of the Soja bean is, that it can withstand cold, damp, 
or generally unfavorable weather, very well. It is not liable 
to be injured easily thus by a late spring or an early frost. It 
requires a sharp cold to kill it.”
 Concerning chemical composition. A table (p. 120) 
contains two columns. “Under One is given the analysis of 
a specimen of the yellow Soja bean, variety pallida, grown 
in North Carolina. Under Two, the average of 16 analyses of 
the same variety by German chemists.” All values are given 
as percentages. Water 10.12 / 9.49. Proteins 34.63 / 34.30. 
Fat 17.98 / 17.67. Nitrogen-free [extract] or carbohydrates 
30.50 / 28.44. Cellulose 3.69 / 4.79. Ash 3.07 / 5.31. The 
“North Carolina grown specimen 1 has a nutritive ratio of 1 
to 1.5.
 A second table (p. 121) compares the chemical 
composition Soja bean seeds with the seeds of the yellow 
cowpea, white beans, green peas, and cotton seed kernels. 
“According to these fi gures the Soja surpasses the other 
legumes in proteins considerably, in fat very far. These 
are the costly ingredients of feeding stuffs... The cotton 
seed kernels alone surpass the Soja in combined content of 
proteins and fat [cotton seed contains more than twice as 
much fat, but only 84.5% as much protein]... the Soja far 
surpasses the cotton seed in yield of protein and fat per acre.”
 Concerning yield of the Soja bean: In North Carolina 
they give 31-53 bu/acre plus 4,500 to 9,000 pounds of straw 
per acre.
 Concerning soils and fertilizers: “The Soja bean is 
adapted to almost all soils. It will grow upon purely sandy 
soils, on loams or clay soils. It has done particularly well, 
however, upon sandy limestone or marled soils and upon 
well drained marshes and peaty soils. It does best of all upon 
such swamp soils as have been heavily marled. Prof. Wollny 
who has made experiments upon this subject, says: ‘The 
Soja bean is especially adapted for cultivation upon drained 
bogs or swamps rich in lime (marl).’ We have vast areas of 
such soils in North Carolina. The eastern part of the state is 
underlaid with marls...”
 “As for fertilizers to be used upon the Soja, we fi nd that 
sulphate of potash and kainite are as important manures here 
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as we found they were with peas. The sulphate did much 
better than the muriate. Among nitrogenous manures nitrate 
of soda and animal nitrogen did much better than sulphate 
of ammonia. The precipitated phosphates, the phosphates 
of iron, alumina, &c., gave better results than the soluble 
phosphates. We have gathered these hints from Wein’s 
[1881] compilation on this subject.”
 “Uses of the Soja bean: In its native lands this bean is an 
important article of food for man. In the East the crushed or 
ground bean is made into a kind of mush or soup and eaten 
with broiled or roasted meat.
 “Owing to its peculiar composition, containing so 
much proteins and fat and no starch, it is best prepared with 
other things to supply the starch, such as potatoes or rice. 
Prof. Hecke of Vienna highly commends a dish prepared by 
boiling these beans and potatoes separately, mashing them, 
mixing one part of the beans with two of the potatoes and 
seasoning to taste. He thinks that the beans contain so much 
fat, that no milk or butter needs to be added to this dish.
 “The chief interest of this bean is, however, as a feeding 
stuff for stock.”
 Other tables show: (3) Composition of the Soja bean 
plant at four different stages, based on recent research at the 
North Carolina station (p. 122). (4) Composition of Soja 
straw and hulls (p. 123; empty pods, based on Wein 1881, 
p. 13). (3) Composition of the Soja compared with other 
fodders: Whole plant, Sept. 1, matured whole straw, hulls, 
cow pea hay, meadow hay, English pea hay (p. 124; “The 
other analyses are from [Emil] Wolff’s tables”)
 Note 1. This is the earliest publication seen on soybeans 
from a North Carolina Agricultural Experiment Station.
 Note 2. This is the earliest agricultural experiment 
station publication seen (Aug. 1998) whose sole subject is 
the soy bean (soja bean).
 Note 3 This is the earliest agricultural experiment station 
publication seen (Dec. 2016) with the term “soja bean” in the 
title.
 Note 4. According to I.O. Schaub’s “North Carolina 
Experiment Station: The First 60 Years, 1877-1937,” Dr. 
Charles William Dabney, Jr., was director of the station from 
1880 to 1887. A photo (p. 60-61) shows Dabney with other 
past directors on the 50th anniversary of the station on 17 
April 1927. Dabney left his position as Director of the North 
Carolina Experiment Station in 1887 to become president of 
the University of Tennessee. He left that position to become 
Assistant Secretary of Agriculture under president Grover 
Cleveland. For a detailed biography of Dr. Dabney, see R.Y. 
Winters (1965).
 Note 5. Charles Dabney, the author of this article, 
interested Dr. John Harvey Kellogg in meat substitutes and 
soybeans in about 1893-97. See: Richard W. Schwarz. 1970. 
John Harvey Kellogg, M.D., p. 121-22.
 Note 6. This is the earliest document seen that mentions 
kainite in connection with soybeans. Merriam-Webster’s 

Collegiate Dictionary (1998) defi nes kainite (pronounced 
KAI-nait, formerly sometimes spelled kainit, derived from 
the Greek kainit or kainos = new or recent), a word fi rst used 
in 1868, as “a natural salt [the chemical formula is given] 
consisting of a hydrous sulfate and a chloride of magnesium 
and potassium that is used as a fertilizer and as a source of 
potassium and magnesium compounds.”
 Note 7. This is the earliest English-language document 
seen (April 2002) that mentions the use of “sulphate of 
ammonia” or “nitrate of soda” as a fertilizer, or in connection 
with soybeans.
 Note 8. This is the earliest English-language document 
seen (April 2003) that uses the term “cotton seed kernels” to 
refer cotton seeds.
 Note 9. This is the earliest English-language document 
seen (Oct. 2006) that contains the word “cowpea” (or 
“cowpeas”), spelled as one word.
 Note 10. This is the earliest English-language document 
seen (Dec. 2020) that contains the term “nutritive ratio,” 
which we later learn is the ratio of digestible protein to 
other nutrients in a foodstuff or ration. Address: Ph.D. 
(Goettingen), Chemist and Director of the Station, Raleigh, 
[Wake County], North Carolina.

72. Johnson & Stokes. 1885. Garden and farm manual. 
Philadelphia, Pennsylvania. 48 p. 23 cm.
• Summary: In the section on “Agricultural and 
Miscellaneous Seeds” on page 44 states: “Soja Hispida 
(Soja Bean)–Also known as Chinese bean and Japanese 
pea; was brought here from China during the Centennial 
[1876 Philadelphia Centennial Exposition] and attracted 
considerable attention, being half pea and half bean in 
appearance. It is a prominent article of food in China and 
Japan, and of late considerably cultivated in Europe, both as 
a forage plant and a vegetable. It has also been successfully 
grown in the United States, and has proved an enormous 
bearer, as many as 80 pods growing in clusters of 6 to 10 
beans each; yielding at the rate of 40 bushels to the acre; 
grows 3 to 4 feet in height. The straw is eaten by sheep and 
cattle. Large packets 10 cts.; lb. 50 cts.”
 This company is owned by Herbert W. Johnson and 
Walter P. Stokes. Three elegant illustrations (frontispiece) 
facing the title page show: An external view of the 
company’s huge 4-story headquarters in Philadelphia. 
Internal views of the retail seed department, and the mail 
order department; the walls on both sides of each long room 
are fi lled, fl oor to ceiling, with drawers containing seeds. 
Above the illustrations is written in large letters: “Seeds free 
by mail” (i.e. post-paid).
 This catalog is owned by the Smithsonian Horticulture 
Branch Library in Washington, DC. Call number: 017600. It 
is not owned by the National Agricultural Library.
 Note: This is the earliest Johnson & Stokes seed catalog 
seen (Sept. 2020) that mention soy beans. It is also the 
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earliest document seen (Sept 2020) that mentions soy beans 
in connection Johnson & Stokes. Address: 1114 Market St., 
Philadelphia, Pennsylvania.

73. Welch, Adonijah Strong. 1885. Report on the 
organization and management of seven agricultural schools 
in Germany, Belgium, and England (Continued–Document 
part II). Washington, DC: Government Printing Offi ce. 
107 p. See p. 73-77. Made to Hon. George B. Loring, U.S. 
Commissioner of Agriculture.
• Summary: Continued from page 76: “The following are 
means of various analyses made in Japan of food products 
obtained from the soy bean, and which are largely consumed 
there:”
 Table 5, titled “Percentage composition,” shows the 
percentage content of the six constituents listed above in four 
Japanese food products: White miso, red miso, bean cheese 
[tofu], and frozen bean cheese [dried frozen tofu].
 Note 1. This is the earliest English-language document 
seen (April 2013) that uses the term “frozen bean cheese” to 
refer to dried-frozen tofu.
 “The ash of miso consists mainly of common salt, which 
is added in the process of manufacture.
 “The ash of the soy bean was found, as a mean 
of several samples, to have the following percentage 
composition. The composition of that of the straw is 

also given: Table 6 (untitled) lists the 
percentage composition of each of the 
following constituents in soy bean ash 
and soy bean straw ash: Potash, soda, 
lime, magnesia, ferric oxide, chlorine, 
phosphoric pentoxide, sulphur trioxide, and 
silica.
         “The crop takes from the soil a large 
amount of valuable mineral constituents, 
phosphoric acid and potash, as well as a 
large amount of nitrogen.
         “The results of the German and 
Austrian experiments show that where 
temperature is not too low, the result of the 
harvest as compared with that of ordinary 
beans or peas is exceedingly satisfactory.
         “The kinds most suited for cultivation 
there are the yellow, brown, round black, 
and long black varieties, i. e., pallida, 
castanea, atrosperma, and melanosperma, 
especially the fi rst three named. They 
require a vegetation time of about one 
hundred and fi fty days, during which the 
average temperature must be about 58º F. 
(14.3 C.), and number of heat units (the 
average temperature multiplied by the 
number of days) [Wärmesummen] about 
2,100 C. They may be sown the beginning 
of May and harvested the end of September 

or even the beginning of October.”
 Note 2. This is the earliest English-language document 
seen (July 2019) that uses the term “heat units” in connection 
with soybeans.
 “The seeds should not be sown deeply, not more than 1 
to 1½ inches deep, and about eighteen plants to the square 
yard may be left after weeding and thinning out. The plants 
grow to a small bush about 2½ feet high, and produce pods 
with two to fi ve seeds. The most suitable soil is a peaty soil, 
or one containing a good deal of organic matter, and the next 
most favorable is a calcareous soil. Nitrate of soda has been 
found to be a good manure for the crop in Germany and 
also potash salts, especially potassium sulphate. Ammonium 
sulphate did not give as good a return as the same amount 
of nitrogen in the form of nitrate; on soils poor in organic 
matter it would probably be better to supply the nitrogen in 
some organic combination, such as rape-cake, shoddy, and 
the like. Phosphoric acid, especially as a dicalcic phosphate 
was a help on some soils.
 “Field experiments made by myself on this crop in 
Japan showed that wood ashes had a good effect, and that 
anything like an excess of nitrogen was very harmful to the 
yield of grain. In that country the plants are often sown on 
the dividing ridges between the plots of paddy and without 
any manure. The yield of seed and straw in the German 
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experiments compares very favorably with that of peas and 
beans grown under the same conditions; from 2,000 to 3,000 
pounds of seed and from 5,000 to 10,000 pounds of straw per 
acre have been obtained.
 “Feeding experiments with the produce have been made 
with pigs, sheep, oxen, and milch cows, and with very good 
results. The bean is a most excellent addition to other foods, 
especially such as are defi cient in nitrogenous matter and 
fat. The digestion coeffi cients of the nitrogenous matters of 
the fat and of the non-nitrogenous matter of the soy bean, 
and also in the cake left after its pressure for oil, closely 
approximate to 90 in each case. As a mean of two direct 
experiments with soy bean straw, the digestion coeffi cients 
were found to be as follows: Nitrogenous matter 60.8, fat 
6.2, fi ber 33.6, and non-nitrogenous extractive matters 69.0. 
The hulls are rather less digestible.
 “The albuminoid ratio in the bean is about 1 to 2.3, 
in the straw 1 to 8.1, in the hulls about 1 to 20, and in the 
cake 1 to 1.3. An analysis of the cake shows: Water 13.4%, 
nitrogenous matter 40.3%, fi ber 5.5%, carbohydrates 28.1%, 
fat 7.5%, ash 5.2%. Total: 100.0%.” Note: This is the 
earliest document seen (Dec. 2020) that contains the term 
“albuminoid ratio.” It is later defi ned as “Nutritive ratio 
(NR): It is the ratio of the digestible protein to the sum of 
digestible carbohydrates and fat, the latter being multiplied 
by 2.25. It is also called albuminoid ratio.”
 “In good condition it would be a valuable addition to our 
feeding cakes, but it is too highly valued in the East to enable 
it to be imported to any extent at a profi t.
 “The soy bean plant has considerable power of resisting 
unfavorable climatic infl uences, as cold, drought, and wet; 
and appears to be particularly free from insect attacks, and, 
indeed, from all parasites; this last, if it continues, is by no 

means a slight advantage. The 
soy beans are eagerly bought 
by the natives of Southern 
Italy, an almost vegetarian race; 
that they are easily digested 
I can speak from experience, 
having frequently used them 
on my table, cooked after the 
manner of haricots. Taking 
into account the great richness 
of these beans in valuable 
food constituents, their easy 
digestibility, the value of the 
straw, and the great probability 
of some variety being able to 
be acclimatized without great 
trouble, this Soja hispida is 
worth consideration. The bean 
would form an exceedingly 
useful addition to the food 
of the poorer classes, as a 
substitute for a portion of the 

animal food which in the kitchens of the laboring classes 
is so wastefully cooked. One use it has already found, not 
altogether to be commended, viz., after roasting, as an 
adulterant of and substitute for coffee.
 “We have procured seeds of several varieties direct 
from Japan, and of one variety from Germany, and these are 
now being cultivated in the botanic garden. They were sown 
rather late, and the month of June has not been favorable 
to their growth, but some of the varieties promise fairly.” 
Address: LL.D., Ames, Iowa.

74. Iyer, A. Krishna. 1886. Report on the operations of the 
Nagpur Experimental Farm during the year 1885-86. Report 
on the Nagpur Experimental Farm in the Central Provinces 
(India) p. 1-10. For the year 1885-86. See p. 2, 5.
• Summary: A table (p. 2) shows that the “Japan pea” [i.e., 
soya bean] was one of the 13 crops grown during the kharif 
season. Details on each of these crops is then given. Page 5 
states: “14. Japan pea (Glycine hispida).–A small quantity 
of Japan pea seed was obtained from the Botanical garden, 
Saharanpur, and sown on the 29th of June on ground which 
had been manured with poudrette. The crop grew well 
without irrigation, and the plants were thickly covered with 
seed pods. The out-turn was at the rate of 180 lbs. to the 
acre, but the seed was sown very thinly, and this is no proper 
indication of what the crop would yield if grown in quantity.”
 Note: Other crops grown in the kharif season include: 
Cotton or jari (Gossipum Indicum), juar (Sorghum vulgare), 
tur (Cajanus Indicus), maize (Zea Mays), chillies (Capsicum 
ammum) [sic, annuum], kurthi (Cyamposis psoraloioides), 
til (Sesamum indicum), popat (Lablab vulgaris), san hemp 
(Crotolaria juncea), castor (Ricinus communis).
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 At the bottom of the second page of a table on 
unnumbered pages following this article, we read that 
poudrette was applied to the land on which the Japan pea 
was grown at the rate of 144 cwt per acre [1 cwt (British) = 
hundredweight = 112 pounds]. Japan pea was grown on only 
0.15 acres that year.
 Note 1. This is the earliest document seen concerning 
the cultivation of soybeans in Nagpur. As of 1992, the city of 
Nagpur is the capital of the district and division of Nagpur, 
in Maharashtra, India, about 265 miles north of Hyderabad. 
It came under British control in 1853.
 Note 2. Webster’s Third New International Dictionary 
(1963) defi nes poudrette as dried deodorized night soil mixed 
with various substances (as charcoal and gypsum) and used 
as a fertilizer.
 Note 3. This is the earliest document seen that uses the 
abbreviation “cwt” which means “hundredweight.” A British 
hundredweight is 112 lb but a U.S. hundredweight is 100 
lb. Address: Superintendent, Experimental Farm, Nagpur, 
Central Provinces.

75. Watchman and Southron (The) (Sumter, South Carolina). 
1888. Items. March 21. p. 4.
• Summary: “The soja bean is a new plant lately introduced 
here. B.F. Perry, of Greenville [South Carolina] planted one 
acre last year on land that would make 20 bushels of corn. 
He raised thirty nine bushels of clean beans at a total cost 
exclusive of rent, of $15.55. The straw makes good forage. 
Dr. McBryde commends this plant as very valuable. Mr. 
Perry is selling his seed at $4.00 a bushel.”

76. Laurens Advertiser (The) (Laurens, South Carolina). 
1888. A bonanza in beans: a practical farmer’s experiments 
with a new food and forage crop. March 28. p. 1.
• Summary: From the Greenville News [Greenville, South 
Carolina]: “The popular idea of a bean crop is a few rows 
of plants in a garden intended to supply the family table 
for the vegetable season, and a fi eld of beans would only 
be looked for in an immense truck farm. But B.F. Perry has 
been experimenting on his Sans Souci farm near the city 
with a new variety of bean, which he believes is calculated to 
revolutionize the agriculture in this country by furnishing a 
wonderfully prolifi c, valuable and cheap food and feed crop 
that can be adapted to any soil.
 “The new vegetable is called the ‘Soja Bean.’ It came 
from China, whence civilized Europe has captured so many 
of its most valuable discoveries. and was introduced in 
Europe at the Vienna Exposition. The cultivation of the bean 
spread rapidly in Europe, whence it naturally spread to this 
country. Mr. Perry saw accounts of its remarkable growth 
and general food value, and along with Col. Wash Shell of 
Laurens, he ordered last fall a peck of the ‘Soja’s’ from T.W. 
Wood & Son of Richmond, Virginia, paying $1.50 a peck. 
He planted an acre and last fall gathered 39 bushels exclusive 

of eleven bushels wasted, which he sold for $1. a peck or $4. 
a bushel, making $156 as a return for the acre.
 “Mr. Perry is delighted with the new crop and has great 
faith in its possibilities. The bean will grow in any soil, he 
says. It does well in low ground, too wet for anything else 
and yet it is hardy enough to stand the severest drought. It 
requires less cultivation than cotton, being planted in rows 
three feet apart and two feet apart in the drill with three 
stalks in a hill. The bean are about the size of cow peas, 
yellow when dried, and in a pod and the pods grow thickly 
on a stalk about like an ordinary cotton stalk. The plant sheds 
its leaves, furnishing fertilizing material for the ground equal 
to cow pea vines, and the crop is harvested by pulling the 
stalks up by the roots and storing them in barn until they are 
cured. Then the beans easily shell out and the stalks can be 
fed to cattle, making a feed which experts, Mr. Perry says, 
consider equal to Timothy hay.
 “The great value of the Soja bean, however, comes 
in the bean itself. It produces prolifi cally, making on rich 
ground with good cultivation, 100 bushels an acre. The 
fruit, according to analysis, contains twice as much nutritive 
matter as either corn or cow peas. As a feed for cattle it is far 
better, Mr. Perry says, than cow peas, and it makes a splendid 
table dish. The beans are so rich that they can be cooked in 
water alone, not requiring any butter.
 “Mr. Perry expects to plant several acres in the beans 
this season. He has had demands for more than last year’s 
crop for seed, sending some shipments to Arkansas and 
Alabama. He has furnished President McBryde, of the State 
College, with supplies of seed for the State Experimental 
Stations, and has shipped sample lots to many prominent 
farmers in the State. He believes the Soja bean is the coming 
crop for this country for farmers who have stock.”
 Note: If the soybeans / soja beans that Mr. Perry says he 
sent to Alabama actually arrived in that state, (which seems 
likely) this would be the 2nd earliest document seen (March 
2021) concerning soybeans in Alabama.

77. Levallois, Albert. 1888. Infl uence des engrais chimiques 
sur la composition de la graine du Soja [Infl uence of 
chemical fertilizer on the composition of soybeans]. 
Comptes Rendus des Seances de l’Academie des Sciences 
(Paris) 106:1014-17. April 2. German-language summary in 
Chemisches Central-Blatt 1888, p. 639. [2 ref. Fre]
• Summary: Soybeans were planted on two plots in the 
same fi eld at the agronomic station at Nice, France. One was 
left unfertilized, while the other was richly fertilized with 
a complete chemical fertilizer. The yields were as follows 
per hectare: From the fertilized plot–2,957 kg of dry leafl ess 
plants (the leaves had fallen) and 749.5 kg seeds. From the 
unfertilized plot–512 kg of dry leafl ess plants (the leaves 
had fallen) and 274 kg seeds. Thus the fertilized plot yielded 
2.7 times the weight of seeds as the unfertilized plot. But 
the seeds from the fertilized plot were much smaller and 



SOYBEAN YIELDS AND YIELD RESEARCH (10 BCE to 2021)   70

© Copyright Soyinfo Center 2021

less uniform in shape than those from the unfertilized plot. 
1,000 seeds from the fertilized plot had a volume of 185 
cc and weighed 126.5 gm, whereas 1,000 seeds from the 
unfertilized plot had a volume of 252.5 cc and weighed 
171.5 gm. In terms of percentage composition, the seeds 
from the unfertilized plot were somewhat richer in nitrogen, 
phosphoric acid, potassium / potash, and oil. Address: 
France.

78. Carrière, E.-A.; André, Ed. 1888. Chronique horticole 
[Horticultural chronicle]. Revue Horticole: Journal 
d’Horticulture Pratique (Paris) 60:409-13. Sept. 16. See p. 
411. [Fre]
• Summary: The section titled “The soybean in Japan” (Le 
Soja hispida au Japon) states (p. 411): This legume, which 
is expanding rather slowly among our crops, is cultivated 
in Japan on a large scale, annual production having risen to 
about 470 million liters.
 Since the average price in Japan is about 12 French 
francs per 1,000 liter, the total harvest is worth about 5.64 
million francs–a very respectable fi gure. The yield can be as 
high as 40,000 liters per hectare. Address: France.

79. Goessmann, Charles A. 1889. Analyses of fodder articles. 
Massachusetts Agricultural Experiment Station, Bulletin No. 
32. p. 10-12. Feb. German summary in Chemisches Central-
Blatt 1890(1):133.
• Summary:  See next page. Three analyses are given, each 
of the soja bean, and each in tabular form. The fi rst two 
give the chemical composition of white soja bean seeds 
(one grown at the Experiment Station, one bought in New 
York). The third gives the composition of the entire soja bean 
plant, dry, collected 30 Aug. 1888 at the Station. The fi rst 
table shows that for the white soja bean, 90% of the protein, 
89.8% of the fat, and 14.5% of the crude fi ber are digestible. 
Two additional tables show the fertilizing constituents 
[minerals] of the white soja bean and the entire dry soja bean 
plant.
 For the former: Moisture at 100ºC 17.38%, ash 6.470%, 
calcium oxide 0.342%, magnesium oxide 0.869%, potassium 
oxide 2.085%, sodium oxide 0.166%, ferric oxide 0.231%, 
phosphoric acid 1.851%, nitrogen 5.308%, insoluble matter 
0.0960%, valuation per ton of 2,000 lbs $21.51.
 For the latter: Moisture at 100ºC 6.120%, ash 6.470%, 
calcium oxide 2.770%, magnesium oxide 1.190%, potassium 
oxide 0.617%, sodium oxide 0.198%, ferric oxide 0.131%, 
phosphoric acid 0.753%, nitrogen 2.380%, insoluble matter 
0.967%, valuation per ton of 2,000 lbs $9.27.
 Note 1. This is the earliest document seen (Dec. 2017) 
that gives a value for the iron content (as ferric oxide) of the 
seed or of the whole soybean plant.
 The author concludes: “This valuable plant is 
extensively cultivated in Japan and China and has been of 
late successfully cultivated in southern Europe. The beans 

are used as a highly nutritious food for man and the entire 
plants, beans and straw are a valuable feed for cattle. The 
requirements for a successful cultivation are a light soil in 
a good state of fertilization, and a climate similar to that 
suitable for the cultivation of Indian corn. The seeding time 
and the general treatment of the crop correspond to that of 
garden beans. Our trials with this crop for green fodder and 
for ensilage are very encouraging. We secured in a fi rst trial 
from 8 to 9 tons of green fodder per acre.”
 Note 2. This is the earliest English-language document 
seen (Oct. 1999) that uses the term “phosphoric acid” (a 
fertilizing constituent) in connection with soja beans. Its 
chemical formula is H3PO4.
 Note 3. This is the earliest English-language document 
seen (Dec. 2020) that mentions the word “calcium” in 
connection with soy beans. Address: Director of the Station, 
Amherst, Massachusetts.

80. Department of Agriculture, C.P. 1889. Report on the 
Nagpur Experimental Farm in the Central Provinces (India) 
17 p. For the year 1889-90. Ending 31 March 1889. See p. 3, 
17.
• Summary: In the section titled “Field experiments: Kharif 
crops,” a table (p. 3) shows 0.55 acres of the Japan pea 
(Glycine hispida) were cultivated for grain (seed). The 
average out-turn [yield] of this crop was 69 lb/acre in 1887 
and 67 lb/acre in 1888. Also mentions the following crops: 
Mung (Phaseolus mungo), popat white (Lablab vulgaris), 
til (Sesamum indicum), castor, chillies (Capsicum annuum), 
linseed, hemp, and cotton.
 A table titled “Total area under experiment on Nagpur 
Experimental Farm during the year 1888-89” (p. 17) gives 
similar information for Japan pea and other crops mentioned 
above. Total kharif acres were 27.46; total rabi acres were 
39.61.
 “When the bean in 1885 was grown experimentally at 
Nagpur from Japanese seed, it yielded at the rate of 180 lbs. 
per acre (see Report Experimental Farms for that year, p. 5), 
but later (vide Nagpur Experimental Farm Report for 1889-
90, p. 5) it yielded but an average of 88 lbs. per acre over 
fi ve years.” Address: Superintendent of the Experimental 
Farm, Nagpur.

81. Hayward, Albert I. 1889. Report of the Agriculturist. 
Maryland Agricultural Experiment Station, Annual Report 
1:70-75. For the year 1888. See p. 71-73.
• Summary: The section titled “The soja bean (Soja 
hispida)” (p. 71-73) states: “The object of this crop was to 
test the qualities of this Japanese forage plant.” The crop was 
planted on 9 June 1888 on 27 plots, each one-eighth of an 
acre in size. All growth stopped in mid-July when a blight 
seemed to seize the plants. “Aphides were found on the 
leaves and the ends of the roots were dead.” “About the 10th 
of August new leaves began to appear and the growth was 
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very vigorous from that time till harvest,” which began Sept. 
21. The average plant height was 2 feet, but some plants 
reached 3 feet. “The pods had begun to form but the seed 
was not developed. The stems were hard and woody near 
the ground. The crop was run through a fodder-cutter and 
ensiloed with corn and sorghum, alternating the loads as they 
were drawn, thus mixing three forage plants. This proves to 
be a food eaten very readily by cattle and showing a marked 
improvement in the fl esh of the animals and in quantity of 
milk produced. The woody stems of the beans are kept moist 
in the silo and the stock eat them up clean.” The largest yield 
was at the rate of 11,088 lb/acre. “This would undoubtedly 
have been very much increased by a reasonable quantity 
of manure or fertilizer.” A table (p. 73) shows the chemical 
composition of the soja bean plant (at two stages of growth, 

Sept. 22 & 26), red clover, and timothy.
 When “the Soja Bean and common Red Clover are 
compared ton for ton of green product, at time of harvesting, 
the former gives more total dry substance, or food, than 
the latter, and this in the form of more valuable nutrients. 
It has also been abundantly proven that land which will 
not produce enough clover to pay for cutting, will yield an 
average crop of the Soja Bean.” Address: B.S., Agriculturist.

82. Patterson, Harry J. 1889. Report of the Chemist. 
Maryland Agricultural Experiment Station, Annual Report 
1:66-69. For the year 1888.
• Summary: Two tables (p. 68-69) titled “Description of 
fodder samples” and “Composition of fodder samples” show 
that the “soja bean” was planted in rows 3 feet apart. The 
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plants grew to a height of 2½ feet and were cut for fodder on 
3 Sept. 1888, yielding 8,674 pounds of green matter per acre. 
The green fodder had the following composition on a water-
free basis: Total dry substance: 18.84%. Of this: Ash 12.42%. 
Protein 15.31%. Crude fi ber 37.67%. Nitrogen-free extract 
30.76%. Crude fat 3.84%. Total nitrogen 2.44%. Albuminoid 
nitrogen 1.59%. Address: Chemist.

83. Brooks, William P. 1890. Division of Agriculture: 
General results of a trial of a few Japanese crops. 
Massachusetts (Hatch) Agricultural Experiment Station, 
Bulletin No. 7. p. 14-17. Jan.
• Summary: The article begins: “At the time of leaving 
Japan in October of last year I was unaware that I should be 
placed in charge of a department of the Hatch Experiment 
Station, and did not, therefore, make arrangements for the 
forwarding of any considerable amount of seed of any kind. 
I had been located in a section of that country, however, with 
a climate having essentially the same range of temperature 
as that of Massachusetts; and had become convinced by 
observation that some of the crops there cultivated were of 
peculiar value. I, therefore, on my own account had the seeds 
of a few varieties collected, and left them to be forwarded 
with shrubs and trees which were to be taken up after the fall 
of their leaves.
 “I have thought it best to make these statements in 
explanation of the fact that the quantities of some of the 
seeds were so small... All these crops were planted on June 
3d on a light loam...”
 In section IV titled “Varieties of beans” (p. 16-17) are 
two subsections on soja beans and one each on red beans and 
white beans (Phaseolus radiatus [azuki beans]). “Soja Bean. 
Medium Early–Glycine hispida, Jap. Daidzu. This variety 
showed its fi rst fl owers July 28th, and the crop was fully 
mature Sept. 25th, when it was pulled. The area was 880 sq. 
ft. and the yield 30 lb of cleaned beans, which is at the rate 
of 25 bu. per acre. Should this class of beans prove desirable 
here this variety will be superior to most of the kinds offered 
under the same name so much earlier. It is well known that 
the beans of this class are of remarkable richness, containing 
a very unusual proportion of nitrogen, and it certainly seems 
desirable to give them a fair trial.
 “Soja Bean No. 2, Very Early Variety–Glycine hispida. 
Jap. Kurakake Mame. The Japanese name means “Saddled 
Bean,” and is given because of the peculiar disposition of 
black around the eye and on the sides of the bean, for all 
the world to their fancy like a saddle on the back of a horse. 
The fi rst blossoms were noticed July 10th and the crop was 
pulled fully ripe on Aug. 31st. “In Japan I have cultivated 
this variety side by side with some of our earliest sorts and 
found it to excel them in earliness, but no comparative test 
was made here this year.
 “Red beans.–Phaseolus radiatus [red azuki]. The 
peculiarity both of this and the following variety in 

germination may be of interest. They ‘come up’ like peas, the 
bean remaining wholly underground. The pods of both are 
unusually long, containing eight to ten small beans, which 
are characterized by a very thin and tender skin. This variety 
blossomed about the end of July, and was well ripened Sept. 
25th, when it was pulled. The area was 440 sq. ft., and the 
yield was 23 lbs. of dry beans, or at the rate of about 38 
by. per acre. These beans present an unusually handsome 
appearance and bid fair to prove an acquisition.
 “White beans.–Phaseolus radiatus [white azuki]. This 
variety was in full blossom July 27th, and was ripe Sept. 
25th, when it was pulled. The area under cultivation, 440 
sq. ft., gave 21 lbs. dry beans (weight taken, as in case of all 
crops spoken of, Dec. 21st) which is at the rate of about 35 
bu. per acre. This variety except in color closely resembles 
the preceding; but it is not as handsome. The amount of seed 
now on hand is insuffi cient for a trial of their food qualities, 
but another season, if successful in securing crops, we shall 
make such a trial.”
 Note: The “Red beans” and the “White beans” were 
almost certainly red azuki beans and white azuki beans, 
respectively; their scientifi c name at this time was Phaseolus 
radiatus. This is the earliest English-language document 
seen (Jan. 2005) that uses the term “red beans” to refer to red 
azuki beans, or the term “white beans” to refer to white azuki 
beans.
 Other Japanese crops planted on June 3 were: (1) Millet 
(Panicum crus-coroi [sic, crus-galli]. Jap. Hiye), (2) Millet 
(Setaria Italica or Panicum Italicum, Red Headed Variety. 
Jap. Mochi awa, or glutinous millet), and (3) Millet (Setaria 
Italica or Panicum Italicum. Jap. Awa).
 Note 1. The terms “Medium Early” and “Very Early” 
used to describe the soja beans are probably just descriptive 
terms rather than early varietal names. Address: Agriculturist, 
Amherst, Massachusetts.

84. Woods, Charles C.; Phelps, C.S. 1890. Grass and 
forage garden. Grasses and legumes. Connecticut (Storrs) 
Agricultural Experiment Station, Bulletin No. 6. 16 p. Aug. 
See p. 1-2, 5, 12-16.
• Summary: “The new results here reported consist mainly 
of observations on the growth of eight species of legumes:... 
soja bean, Soja hispida...” The plants were grown in the 
forage garden during 1889-90 and evaluated for their use as 
forage. Table 1 shows the composition of various legumes 
including “Soja beans, [plants with the] seeds nearly grown.” 
Table 2 shows the yield per acre of the legumes used in these 
experiments. Soja beans yielded 9.5 tons of green crop; on 
a water-free basis this consisted of total dry matter 5,000 
lb, protein 1,033 lb, fat 426 lb, nitrogen-free extract 2,039 
lb, and fi ber 990 lb. Table 4 shows the manurial value of 
leguminous crops including the soja bean plants; it shows 
the nitrogen, potash, and phosphoric acid in the total crop 
above ground, in the roots below ground, and total. Address: 
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1. Chemist; 2. Agriculturist. Both: Storrs, Tolland County, 
Connecticut.

85. McCarthy, Gerald. 1890. The best agricultural grasses. 
North Carolina Agricultural Experiment Station, Bulletin 
No. 73. 97 p. Oct. 15. See p. 45, 64-68, 70.
• Summary: “Soja Bean–Glycine hispida. The soja bean, or 
as it is sometimes called, Japan pea, is indigenous to South-
eastern Asia, and is a near relative of the cow pea. Though 
this bean has been known in the Southern States for a long 
time, its cultivation has never become very extended. The 
beans are regarded as a staple food in Japan, but in this 
country they are scarcely edible, probably because they are 
not properly cooked. The soja bean is a tender annual, and its 
habit of growth, use and value, is much like the cow pea.
 “This bean is usually sown in drills two feet apart, and 
on good soil has yielded as high as forty bushels per acre. 
This yield of vine fodder is less than that of the cow pea, and 
the fodder is more diffi cult to cure. Cattle are not so fond of 
it as of cow-pea hay. It makes good ensilage.
 “This plant requires as good soil and treatment as are 
usually given to fi eld beans.”
 Table I titled “Flowering period, use, &c., of grasses” (p. 
64) states that the soja bean fl owers in July, prefers medium 
soil, gives an average yield of 4-6 tons/acre on good soil, and 
is used for meadow (not pasture).
 Table II titled “Seeds” (p. 65) states that there are, on 
average, 2,800 seeds/ounce, and 90% of these are vital 
[viable]. An average of 60-100 lb of commercial seed is 
required to plant 1 acre. There are 60 lb per bushel.
 Table III titled “Proximate composition and feeding 
value of hays containing 14 to 14.3 per cent. water” (p. 
66) analyzes 28 types of hay. According to analyses by 
the South Carolina Agricultural Experiment Station, the 
proximate composition and feeding value of soja bean hay 
is: albuminoids 14.05% total, 9.28% digestible. Crude fi ber: 
24.03% total, 14.09% digestible. Nitrogen free extract: 
38.00% total, 23.18% digestible. Fat 2.09% total, 0.40% 
digestible. Nutritive ratio 1:4.1. Relative feeding value per 
ton: 15.09. The author then defi nes several key terms: “The 
nutritive ratio is the sum of the per cent. of digestible fi ber 
and digestible nitrogen free extract added to the per cent. of 
digestible fat, multiplied by 2½, and the total divided by the 
per cent. of digestible albuminoids. A well balanced ration 
has a ratio of 1:5.
 Footnote (p. 67): In Table 3, since “few of the plants 
included have been analyzed by American chemists, and for 
the sake of uniformity [Emil] Wolff’s analyses have been 
very largely used.” “The relative feeding value has been 
obtained by multiplying the number of pounds of digestible 
fat and digestible albuminoids in one ton of hay by 4½ cents, 
and the number of pounds of digestible fi ber and nitrogen 
free extract by 0.9 cent. These values owe also to German 
experimenters.”

 Table IV titled “Digestion co-effi cients” [coeffi cients] 
(p. 67) gives values 8 types of hay. For soja bean vines: 
Albuminoids 64, fi ber 58, non-nitrogenous extract 61, fat 24.
 Table V (p. 68) shows the dry substances contained in 
2,000 pounds of air-dry hay composition and feeding value 
of 27 types of hay containing 14 to 14.3 per cent. water. One 
analysis by the South Carolina station is given. The cash 
value of the fertilizing matter contained in one ton of soja 
bean hay is $9.36, about average.
 Table VI titled “The theoretical value of hay” (p. 70) 
gives values for 28 plants. For hay made from soja bean 
vines: Feeding value per ton: $15.09 (4th highest among all 
28 plants tested, after lucerne $16.74, Japan clover $16.17, 
and cow pea vine $15.89). Net manurial per ton: $7.48 (3rd 
highest after cow pea vine $8.82, and lucerne $8.28). Total 
relative cash value per ton: $22.57 (4th highest after lucerne 
$25.02, cow pea vine $24.71, and Japan clover $23.88).
 Note: This is the earliest English-language document 
seen (Oct. 2006) that contains the term “cow pea vine” 
(or “cow pea vines”). Address: Botanist, Raleigh, North 
Carolina.

86. Eda Mame: New U.S. domestic soybean variety. 1890. 
Renamed Ito San in 1902. Seed color: Yellow (straw), hilum 
pale.
• Summary: Sources: Georgeson, C.C.; Cottrell, H.M.; 
Shelton, W. 1890. “Experiments with forage plants.” Kansas 
Agric. Exp. Station, Bulletin No. 18. p. 173-91. Dec. See 
p. 186-88. One of the four soybean varieties described is: 
“Edamame.–Seed imported from Japan. Plant stiff, upright, 
resembling the preceding [Kuiske Daidzu] in growth, 2 feet 
tall; pods cover the plant from base to top, short and woolly, 
but broader than the preceding; beans greenish-yellow, 
slightly oblong, the size of large pease [sic], two in each pod. 
Heavy yielder; early.”
 Popenoe, E.A.; Mason, S.C.; Marlatt, F.A. 1891. 
“Germination of weeviled peas–Garden notes on potatoes, 
beans, and cabbage.” Kansas Agric. Exp. Station, Bulletin 
No. 19. p. 193-201. Dec. 1890. See p. 199-200. This variety 
was “procured from Japan by Professor Georgeson, and 
placed with this department for trial.” Planted May 19th, in 
rows three and a half feet apart. “No. 7. Glycine hispida–
’Soy’–’Eda-mame’ (Jap.). Plants about two feet high, erect; 
strong growing; dark green; leafl ets one to three inches long, 
ovate, entire; blossoms minute, white, in very short axillary 
racemes; pods one and one-half to two inches long, one-
half to fi ve-eights inches broad, fl at, a little curved, densely 
hairy, usually containing two or rarely three beans, and borne 
so freely as completely to hide the stalk in some cases; the 
seeds are one-fourth to three-eighths of an inch long, oval, or 
nearly round, smooth, greenish yellow. This was the earliest 
of the Soy beans, being fully ripe by August 29th. The plants 
continued vigorous through the severest drought of the 
summer, seeming to suffer little from it. The average yield 
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per acre was estimated at 1,669 pounds.”
 Georgeson, C.C.; Burtis, F.C.; Shelton, W. 1892. “Test 
of some Japanese beans.” Kansas Agric. Exp. Station, 
Bulletin No. 32. p. 232-38. Dec. 1891. States the Eda-Mame 
may be depended upon to mature seed in Kansas’ latitude 
every year. It yields 12.6 bushels (60 pounds per bushel) per 
acre.
 Flagg, Chas. O.; Towar, J.D.; Tucker, Geo. M. 1895. 
“Field experiments.” Rhode Island Agric. Exp. Station, 
Annual Report 7:111-28. For the year 1894. See p. 114-19. 
Page 116 contains a table enumerating various traits of both 
the Eda-Mame plant and bean. Page 119 states that Eda 
mame is a variety of Asiatic bean similar to the soja beans.
 Piper, Charles V.; Morse, W.J. 1910. “The soy bean: 
History, varieties, and fi eld studies.” USDA Bureau of Plant 
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 28. “Ito San: 
Ito San was among the varieties introduced in 1899 by Prof. 
W.P. Brooks of Amherst, Massachusetts, and by him called 
Early Yellow. Later Mr. E.E. Evans secured seed of it and in 
1902 called it Ito San.” Prof. C.C. Georgeson of the Kansas 
Agricultural Experiment Station introduced “Eda Mame, 
Yellow Soy Bean, and Kiyusuke Daidzu. All three of these 
are Ito San.”
 Note 1. This is the earliest known record (Nov. 2013) for 
a named soybean variety in the Western world.
 Note 2. This is the earliest variety seen that had a pale 
hilum. This is one reason for the popularity of Ito San. 
Address: USA.

87. Kiyusuke Daizu: New U.S. domestic soybean variety. 
Synonyms: Kiyusuké, Kiyuske, Kaiyuski Daizu, Kiyusuki 
Daidzu, Kysuki (Ball 1907). 1890. Renamed Ito San by April 
1902. Seed color: Yellow.
• Summary: Sources: Georgeson, C.C.; Cottrell, H.M.; 
Shelton, W. 1890. “Experiments with forage plants.” Kansas 
Agric. Exp. Station, Bulletin No. 18. p. 173-91. Dec. See p. 
187-88. The fi rst of the four soybean varieties described is: 
“Kuiske Daidzu.–Seed imported from Japan; plant upright, 
stiff, 1½ to 2 feet tall; branches freely, but does not spread. 
The whole plant is compact in its growth; it is covered 
with short, woolly pods from the ground to the tips of the 
branches, each pod containing two beans–rarely three or one; 
usually three pods grow together in a cluster; beans yellow, 
roundish, though somewhat lens-shaped and slightly oblong, 
smooth, about the size of pease. They ripen by the close of 
August of the Beginning of September.”
 Popenoe, E.A.; Mason, S.C.; Marlatt, F.A. 1891. 
“Germination of weeviled peas–Garden notes on potatoes, 
beans, and cabbage. Some Japanese beans.” Kansas Agric. 
Exp. Station, Bulletin No. 19. p. 193-201. Dec. 1890. See 
p. 199-200. This variety was “procured from Japan by 
Professor Georgeson, and placed with this department for 
trial.” Planted May 19th, in rows three and a half feet apart. 
“No. 8. Soy–’Kiuski Daidzu’ (Jap.). Plants two and a half 

feet high, erect, rank growers, with dark-green foliage; 
stems and petioles hairy; leafl ets wrinkled or folded along 
the midrib, narrowly ovate, or in some nearly lanceolate. 
The fl owers closely resemble those of No. 7 [Eda-mame]; 
the pods are slightly narrower, and the seeds a little smaller 
and more yellow in color. Ripened a week to ten days later. 
Average yield per acre estimated at 1,026 pounds.” Note: 
This is the earliest English-language document seen (Oct. 
2004) that uses the word “rank” to describe the growth habit 
of soybean plants (one of two documents).
 Brooks, William P. 1892. “Division of Agriculture.” 
Massachusetts (Hatch) Agricultural Experiment Station, 
Bulletin No. 18. p. 41-104. April. See p. 104. “Variety 
‘Kuiske’ [sic, Kiyusuke]. Seed received from Professor 
Georgeson, planted and harvested as above [planted May 
14th, crop pulled Oct. 3d., and threshed Oct. 23d.]. Area, 
9.13 square rods, yield 26 quarts, or at the rate of 14.26 
bushels per acre. This variety also appears to be inferior to 
our original stock.”
 Georgeson, C.C.; Burtis, F.C.; Shelton, W. 1892. “Test 
of some Japanese beans.” Kansas Agric. Exp. Station, 
Bulletin No. 32. p. 232-38. Dec. 1891. On p. 236 we read: 
“Kiyusuké Daidzu (Kiyusuké is the name of a person). 
Seeded May 23; ripe September 1. Plant two and a half to 
three and a half feet high, a rank grower with much dark 
green foliage; leafl ets wrinkled or folded along the midrib, 
and narrower and more pointed than the others [i.e., 3 other 
kinds of soy beans]; fl owers white, in short racemes; pods 
smaller than the last [Yamagata Cha-daidzu], containing two 
or sometimes three beans; the latter oval or nearly round, 
yellow; whole plant hairy; yield 18.23 bushels per acre.”
 Flagg, Chas. O.; Towar, J.D. 1893. “Agricultural 
Division.” Rhode Island Agric. Exp. Station, Annual Report 
5:129-62. For the year 1892. See p. 149-52, 156-57. The 
section titled “Forage Plants” states that two varieties of soja 
beans were received from the Kansas Experiment Station. A 
table titled “Summary of analyses of leguminous crops” (p. 
157) gives the composition of Kiyusuke daidzu as follows: 
Green material–Water 72.19%. Nitrogen 0.64%. Absolutely 
dry matter–Nitrogen 2.30%. Yield per acre 20,691 [lb]. Dry 
matter per acre 5,754 [lb]. Nitrogen per acre 132.4.
 Ball, Carleton R. 1907. “Soy bean varieties.” USDA 
Bureau of Plant Industry, Bulletin No 98. 28 p. May 27. See 
p. 27. States that Kaiyuski Daizu, Kiyusuki Daidzu, and 
Kysuki are all synonyms for Ito San.
 Piper, Charles V.; Morse, W.J. 1910. “The soy bean: 
History, varieties, and fi eld studies.” USDA Bureau of Plant 
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 28. Prof. 
C.C. Georgeson of the Kansas Agricultural Experiment 
Station introduced Eda Mame, Yellow Soy Bean, and 
Kiyusuke Daidzu. All three of these are Ito San. Address: 
USA.

88. Menudier, A. 1890. Le soja et le pain des diabétiques 
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[Soya and bread for diabetics]. Journal de l’Agriculture (de 
la Ferme...) 25:1137-41. July/Dec. [Fre]
• Summary: “The soybean, or oil pea of China (pois 
oléagineux de Chine), has great value from two points 
of view: human health and animal nutrition. I have been 
cultivating the plant for the last two years with a success 
that is most encouraging, and I hope this success will 
encourage a few of my colleagues to follow my example.” 
The soybean does well in various types of soil. In the climate 
of Charentes, it dries out in August. This makes it necessary 
to plant the seeds in early April or, even better, in the second 
half of March. “This year I harvested 1,800 kg/ha of dry 
seeds. This could be increased with the aid of phosphate 
fertilizers.
 “The soybean is avidly consumed by animals, in either 
the green or dry state. But the soybean is invaluable in the 
diets of people affl icted with diabetes mellitus (diabète 
sucré).”
 The soybean is presently sold for 2 francs per kg by 
grain merchants. Even if the price were one-half to one-third 
of that, it would still be a valuable crop for farmers.
 A table based on an analysis by the chemist, Mr. 
Joulie, shows the nutritional composition of 1,000 kg of: 
(1) Soybean stems and leaves. (2) Dry seeds. (3) The entire 
plant. A second table gives the corresponding fi gures, based 
on the yield of one hectare.
 These show that the soybean is rich in calcium (chaux), 
potassium (potasse), and also a great deal of nitrogen, which 
microorganisms residing in the root nodules, borrow from 
the air–according to recent discoveries.
 Last November Mr. Joulie kindly agreed to analyze the 
soybeans grown by the writer. A table shows the nutritional 
composition of soy fl our, on an “as-is” (12.8% moisture) and 
on a dry weight basis. The two fl ours contain: Protein: 29.35 
/ 34.04%. Oils and fats: 18.8 / 21.8%. Sugars: 5.36 / 6.22%, 
etc.
 “Desiring to utilize, as a cure for diabetes mellitus, the 
soybean’s richness in protein and fats, and its low content 
of starch, which is the enemy of diabetics, I had the seeds 
fi nely ground in a coffee mill, then, with the aid of a sieve, I 
obtained a fl our which I made into bread, using 300 gm soy 
fl our (Farine de Soja), 3 eggs (150 gm), and 150 gm butter 
(best quality). After these are mixed well, the necessary salt 
and water are added.
 “After kneading, let the dough rest for 12-15 minutes. 
Then roll it out on a baking sheet; fl atten it more or less 
depending on whether you want more or less crust. Then put 
it in the oven.
 “This bread is a veritable cake, minus the sugar. It is 
very appetizing. You cannot compare it in any way to the 
gluten bread which causes constipation, or to the disgusting 
soya bread made in Paris, or to the bread made of gluten 
and soya, which is inedible. The nutritional richness of this 
bread, compared to two types of wheat bread, is shown in the 

following table” (p. 1139).
 These analyses show that the soya bread is twice as rich 
in protein, contains only one-fi fth as much starch, and more 
than ten times as much fat as wheat bread. According to 
Mr. Julie, it also enable one to establish a ration that is less 
voluminous and nevertheless well balanced.
 The next two tables compare soya bread with meat.
 “The soya bread made in Paris becomes covered with 
mold at the end of 3 or 4 days, whereas the one that I 
prepared keeps well up to 20 days provided you take care to 
turn it over several times. If you reheat it before serving, it 
will be as good as the day it was made. This keeping quality 
is important for diabetics who need to travel. Or, they can 
take a small bag of soya fl our with them and make their own 
soya bread–since eggs and butter are available everywhere.
 “Having employed soya bread with complete success, I 
have thought it would be useful to not delay promotion of its 
production.
 “I have in my family two persons, of good constitution, 
who at the same time, began to suffer from diabetes mellitus. 
One of them, age 50, despite my advice, continued to 
eat wheat bread, rice, haricot beans, potatoes, etc., and 
is no longer living. The other person, age 76, completely 
renounced wheat bread and starchy foods for soya bread, 
meats, fi sh etc., and is today in good health.”
 “All the manufacturers selling gluten and soya bread 
keep their method of making the bread a secret, and keep 
their prices very high. Therefore, soya bread in Paris sells for 
about 4 francs per kilogram–a price absolutely out of reach 
for poor diabetics.
 “If the cultivation of soya spreads, it should be possible 
to lower this price to 50 centimes (½ franc) per kilogram. 
Made in the manner that I have indicated, this would be 
an immense service to diabetics.” Address: President of 
the general syndicate of agricultural shows of Charente-
Inferieure.

89. Yellow Soy Bean or Yellow Soy: New U.S. domestic 
soybean variety. 1890. Renamed Early Yellow in 1900 at 
Kansas and in 1902 at Ontario, Canada. Seed color: Yellow.
• Summary: Sources: Georgeson, C.C.; Cottrell, H.M.; 
Shelton, W. 1890. “Experiments with forage plants.” Kansas 
Agric. Exp. Station, Bulletin No. 18. p. 173-91. Dec. See 
p. 187-88. One of the four soybean varieties described is: 
“Yellow Soy Bean.–From Peter Henderson & Co. Grows 3 
feet to 3½ feet tall; growth upright, branches but little; whole 
plant woolly; pods not so numerous as on the two preceding 
sorts [Kuiske Daidzu and Edamame], short, containing 
mostly three but often but two beans each; beans yellow, 
almost as round as pease, and of the size of pease; good 
yield, but mature later than the two fi rst-named sorts.”
 Georgeson, C.C.; Burtis, F.C.; Shelton, W. 1892. “Test 
of some Japanese beans.” Kansas Agric. Exp. Station, 
Bulletin No. 32. p. 232-38. Dec. 1891. On p. 236 we read: 
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“Yellow Soy Bean. Seeded May 23; ripe September 1. Plant 
three to four feet high, erect, branches upright, in a close 
bunch. Figure 1 in the accompanying illustration (photo, p. 
232) shows three stalks with their pods after the leaves have 
fallen. Pods very thick on the plant, each containing two or 
three seeds; whole plant, and especially the pods, thickly 
covered with short brown hair; beans yellow, slightly oval, 
the size of peas; yield, 14.57 bushels per acre.”
 Zavitz, C.A. 1894. “Report of the experimentalist.” 
Ontario Agricultural College and Experimental Farm 
(Guelph), Annual Report 19:53-130. For the year 1893. See 
p. 79. In the section titled “Beans, comparative test of 17 
varieties,” a table shows the names of the 17 varieties and 
the yield of each. “Yellow Soy” yielded 20.4 bushels/acre 
and Edamaine [Edamame] yielded 7.7 bushels/acre. The seed 
of the Yellow Soy was obtained from the United States. The 
“seed of 5 varieties of fodder plants was obtained as a gift 
from the from the Kansas Experimental Station” [from Prof. 
Charles C. Georgeson]. Note: It seems very likely that the 
fi ve varieties obtained by Zavitz from Kansas were Yellow 
Soy Bean, Edamame, Yamagata Cha-Daizu, Kiyusuke Daizu, 
and Black Podded Adzuki.
 Piper, Charles V.; Morse, W.J. 1910. “The soy bean: 
History, varieties, and fi eld studies.” USDA Bureau of Plant 
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 28. Prof. 
C.C. Georgeson of the Kansas Agricultural Experiment 
Station introduced Eda Mame, Yellow Soy Bean, and 
Kiyusuke Daidzu. All three of these are Ito San.

90. Fuller, J.B. 1890. Annexure B, and Annexure C. Report 
on the Nagpur Experimental Farm in the Central Provinces 
(India). For the year 1889-90. Ending 31 March 1890.
• Summary: Annexure B, titled “Results of cultivation of the 
non-experimental area of the Nagpur Farm during the year 
1889” states (p. 8) that 0.55 acres of Japan peas yielded 87 
lbs. of grain and no straw. Cost of cultivation: 17 rupees, 14 
annas, and 6 paise. Value of produce: Not sold.
 Annexure C, titled “Total area under cultivation on the 
Nagpur Experimental Farm during the year 1889-90” states 
(p. 9) that 0.55 acres of Japan peas were cultivated in the 
non-experimental area. Also mentions three kinds of cotton 
(Upland Georgian, Hinghanghat Bani, and Sea Island), 
sorgho, til [sesame], wheat, linseed, sugar cane, juar, tur, 
mung, urd, and popat (white). Address: Commissioner of 
Settlements and Agriculture, Central Provinces [India].

91. Hayward, Albert I. 1890. Report of the Agriculturist. 
Maryland Agricultural Experiment Station, Annual Report 
2:95-132. For the year 1889. See p. 97-99, 101, 118.
• Summary: Part I, titled “Silos and ensilage” (p. 95-105) 
describes the “lean-to” silo, which was 38 feet long, 13 
feet wide, and about 15 feet deep, about half of the depth 
being below ground level. There were two partitions. The 
subsection titled “Ensilage, 1888” (p. 97-100) notes that the 

silo was fi rst fi lled in the autumn of 1888, beginning Sept. 
22. The crops used for ensilage were semi-dent white corn 
(heavily foliaged), sorghum (with seed in the dough), “and 
the Soja beans, pods formed but seeds not fully developed. 
Pit No. 1, was about half fi lled with corn and soja bean, in 
alternate loads, making layers of each three or four inches 
thick, after settling.” All this forage was cut into half-inch 
lengths by a “Lion” feed-cutter, operated with carrier, by a 
portable steam engine. “This ensilage was offered to a herd 
of cows and heifers which had never eaten it before. But 
one of the twenty refused it the fi rst day and after becoming 
accustomed to it, all the animals preferred it to good hay.”
 Pit No. 3, which was fi lled on 4 Oct. 1888, was fi lled 
with frosted forage; all the crops had been frost-bitten during 
the two nights preceding. Over “one-half the surface, soja 
beans were put in and cut corn fodder over the other half.” 
The soja beans were too dry to ferment well.
 A table (p. 101) gives “Analyses of crops and ensilage, 
1888 and 1889,” including: Soja bean before blooming 
(Sept. 3, 1888), soja bean as harvested (Sept. 22, 1888), 
soja bean on poorer soil (Sept. 26, 1888), soja bean frost 
bitten on poorer soil (Oct. 25, 1888), ensilage of soja bean 
as harvested Sept. 22 (analyzed Jan. 29 of the following 
year), ensilage of frost-bitten soja bean as harvested Oct. 25 
(analyzed Aug. 14 the following year).
 In Section II, “The Forage Garden” (p. 105-22) is a 
subsection on “Forage plants” (p. 116-19), which contains 
a long sub-subsection titled “Soja Bean” (p. 118-19) which 
states: “Three acres of soja bean were grown in 1888 and 
about the same area this season, both crops being used for 
ensilage. The most perfect growth was about three feet 
high, stems somewhat branched but not spreading; leaves 
numerous, forming a large bulk of the plant. If too rank a 
growth is made, the stems become hard and woody, but this 
may be remedied by making ensilage of it.” The best yield, 
in 1888, was 5¼ tons of green forage per acre.
 Other plants tested in Forage Garden include esparsette, 
giant spurry, lupine, serradella, sulla, Hungarian grass, pearl 
millet, teosinte, kaffi r corn, millo maize, and non-saccharine 
sorghum.
 Note 1. This is the earliest English-language document 
seen (Oct. 2004) that uses the word “rank” to describe the 
growth habit of soybean plants (one of two documents).
 Note 2. This is the earliest American document seen 
(Oct. 2004) that mentions serradella, which Webster’s 
Dictionary defi nes as “a Eurasian annual herb (Ornithopus 
sativus) of the family Leguminosae with pinnate leaves and 
long-stalked honey-producing fl owers that is used for forage 
and green manure–also called bird’s foot.”
 Note 3. This is the earliest document seen (Oct. 
2004) that mentions sulla [later called Spanish sainfoin 
{Hedysarum coronarium}]. Address: B.S., Agriculturist.

92. McBryde, J.B. 1890. Report of the First Assistant 
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Chemist. South Carolina (Clemson) Agricultural Experiment 
Station, Annual Report 2:156-80. For the year 1889. See p. 
178-80.
• Summary: In the section titled “The cow pea as a forage 
crop” (p. 169-79) is a subsection titled “Composition of cow 
peas, soja beans, and soja bean vines” (p. 178). Within this 
subsection, table XXIII (p. 178), titled “Composition of cow 
peas and soja beans,” states that the soja beans were grown 
by W.H. Perry of Greenville, South Carolina. Comparing 
the cow peas with the soja beans (in percentage): Dry matter 
87.74 vs. 90.00. Crude ash 4.09 vs. 5.24. Protein 25.96 vs. 
39.17. Fat 1.41 vs. 18.77. The table concludes: “This analysis 
shows the cow pea to be a feed stuff of very high quality... 
In placing it beside the soja bean we have unintentionally 
shown it to a disadvantage, as the latter is almost without a 
rival as a feed stuff–approaching nearly to cotton seed meal 
in per cent. of crude protein and in per cent. of crude fat far 
exceeding it.”
 The section titled “Composition of Soja bean vines” (p. 
179-80) notes that soja bean vines and soja bean straw were 
grown on the farm in Columbia, South Carolina. The vines 
were cut in full bloom on 5 August 1889 after 10 days of 
heavy rain. The straw was the “Hulls and vines after peas 
had been threshed.” Crop of 1888. Table XXV (p. 179) gives 
the composition of the vines and straw. “The soja bean vines, 
cut green and cured for hay, evidently make a very superior 
forage, being nearly as high in per cent. of crude protein as 
the cow pea vine. If cut at the same stage of growth, the per 
cent. would be fully as high.” Table XXVI (p. 178) gives 
the fertilizing constituents of the vines and straw. These 
include nitrogen, phosphoric acid, potash, soda, lime (CaO), 
magnesia (MgO), sulphuric acid, insoluble matter, and 
valuation per ton. Address: First Asst. Chemist.

93. McBryde, J.M. 1890. Field experiments. South Carolina 
(Clemson) Agricultural Experiment Station, Annual Report 
2:193-344. For the year 1889. See p. 344.
• Summary: In “Section V.–Miscellaneous Crops” (p. 
342-44), a subsection titled “4. Soja bean” (p. 344) states: 
“Soja beans were planted on all three farms [Spartanburg, 
Columbia, Darlington], both in 1888 and 1889.” Yield of 
beans was 10-15 bu/acre. “The beans were ground and 
successfully fed to cattle. The haulm or stalks made fair but 
somewhat woody forage. An analysis of the bean showing 
its close approximation to animal matter (fl esh), especially 
in its content of albuminoids, was published in the Report of 
1888.” Address: Director of the Station.

94. Shelton, E.M.; Cottrell, H.M.; Shelton, W.M. 1890. 
Report of the Farm Department. Kansas Agricultural 
Experiment Station, Annual Report 2:6-89. For the year 
1889. See p. 42-43.
• Summary: The section titled “Forage crops” (p. 42) 
states: “Twenty-four varieties of forage crops were planted 

in adjacent plats in fi eld 4. The fi eld had been in corn the 
previous year. The land was plowed May 4, 1889, harrowed 
and cross-harrowed with smoothing harrow, and the seeds 
planted in rows three feet apart May 6 and 7.” The following 
crops were planted: non-saccharine sorghums, serradella 
(Ornithopus sativus), Teosinte (Euchloena luxurians), New 
Golden Wonder millet, Pearl millet (Pennisetum spicatum), 
Soja beans, and three varieties of cow peas (Dolichos 
Chinensis).”
 In the subsection titled “Soja Bean (Glycine hispida)” 
(p. 43) we read: “Seed from T.W. Wood & Sons, Richmond, 
Virginia. Growth vigorous throughout the season, from the 
time the plants fi rst appeared above ground until they were 
killed by frost. The plants grow erect, averaging 4½ feet in 
height. The stalk is strong and woody, and has numerous 
branches covered with heavy foliage. The branches and 
upper part of the main stem are thickly studded with clusters 
of pods–from 2 to 5 pods growing in a cluster, each pod 
containing 2 beans. The plants were killed by frost before the 
beans had matured. The crop was harvested November 14, 
and yielded at the rate of 17 bushels of beans per acre. This 
plant has many valuable qualities and deserves further trial 
with home-grown seed.”
 Note 1. This is the 2nd earliest document seen (March 
2021) concerning the cultivation of soybeans in Kansas (one 
of two documents). It contains the earliest date seen for the 
cultivation of soybeans in Kansas (May 1889).
 Note 2. The fi rst soybeans grown in Kansas in 1889 
were obtained from Virginia. Those grown in 1890 were 
obtained from Japan by C.C. Georgeson, who had previously 
lived and taught in Japan.
 Note 3. This is the earliest document seen (March 2021) 
that mentions seedsmen T.W. Wood & Sons of Richmond, 
Virginia in connection with soybeans. Address: 1. M.Sc., 
Director of the Station and Prof. of Agriculture; 2. M.Sc., 
Asst., Agriculture; 3. Foreman of Farm. All: Manhattan, 
Kansas.

95. Menudier, A. 1891. Les Sojas et le pain des diabétiques 
[Soybeans and bread for diabetics]. Bulletin de la Societe 
d’Acclimatation 38:546-51. April. [Fre]
• Summary: The author is a physician. “The soybean (Le 
Soja) or oil peas of China, having great worth from the 
dual point of view of human health and the nourishment 
of animals, has been cultivated on my property for 2 years 
with such success that I hope it will convince some of my 
colleagues to follow my example... The yield this year was 
1,800 kg/ha. That could be increased by the use of phosphate 
fertilizer. The soybean is eaten avidly by animals in either 
its green or dry forms. But what renders it invaluable 
is the successful use that can be made of its seed in the 
nourishment of people suffering from diabetes mellitus. If 
the soybean, which is presently sold for 2 French francs per 
kg, stays at only one-half or one-third of this price, it will be 
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assured of a rich culture. Note: I warn that reader that I have 
neither soybeans nor soybean bread for sale.”
 Several tables (p. 546-47) give a chemical/nutritional 
analysis, made several years ago by the chemist M. Joulie, 
of the stems and leaves, the seeds, and the entire plant. This 
is then converted to the yield per hectare of each major 
nutrient. It is shown to be rich in potash and nitrogen, which 
it was recently shown that microorganisms on the roots 
extract from the air.
 Last November, M. Joulie, analyzed soy fl our made 
from soybeans grown on the author’s property. Two analysis 
are given: one on an as-is, and one on a moisture free basis. 
Its low starch content, excellent for diabetic diets, is noted. A 
similar analysis (p. 548) is given for soy bread (pain de soja) 
and wheat bread.
 “The soy bread produced in Paris becomes covered with 
mold at the end of 3-4 days, whereas that which I have had 
made keeps well for 20 days, or more if I am careful to turn 
it from time to time. I have in my family two people who 
have a good constitution but who suffer from simple diabetes 
mellitus. One is age 50 and one age 76.
 All the bakers selling breads made from gluten or soy 
keep their methods secret and their prices very high. Thus 
soy bread is sold in Paris for about 4 francs a kilo, a price 
that is absolutely unbearable for low-income diabetics. If 
soybean culture grows, it should soon be possible to lower 
the price of soy bread to 50 centimes per kg. Made as I have 
indicated, it would render a great service to diabetics. A table 
(p. 551) shows the chemical composition of a Yellow variety 
of soybean seed. Address: President of the general syndicate 
of agricultural shows of the Dep. of Charente-Inferieure.

96. Hayward, Albert I. 1891. Report of the Agriculturist. 
Maryland Agricultural Experiment Station, Annual Report 
3:90-103. For the year 1890. See p. 97-98.
• Summary: In Part III, titled “The forage garden,” is a 
section on “Forage Plants,” which contains the following 
subsection (p. 97-98): “Soja bean. Soja hispida. For the past 
three seasons this valuable Japanese forage plant has been 
grown at this Station. In 1888 and 1889 the conditions were 
not favorable and only medium crops were secured.”
 In 1890, these beans were planted on 25 plots of one-
eighth acre each. A blight appeared in 1888. In 1890 the bean 
plants were cut into half-inch lengths and put into a silo with 
alternate loads of corn.
 A table shows the yield of soja bean plants (in lb) on 
each of the 24 plots. “The largest plot yield, at the rate of 
over 8 tons per acre, far exceeding any that has been secured 
heretofore at this Station. Taking into consideration the 
highly nitrogenous character of the plant, the feeding value 
of this crop of 8 tons per acre is equal to at least sixteen 
tons per acre of fodder corn. The total yield of the three 
acres as thus grown, was 13 tons. On good soil, with proper 
manuring, this plant would undoubtedly give a much higher 

yield.” Address: B.S., Agriculturist, College Park.

97. Menudier, Adolphe. 1891. Les Sojas ou pois oléagineux 
de Chine et le pain des diabétiques. Troisième édition 
[Soybeans or oil peas of China and bread for diabetics. 3rd 
ed.]. Saintes, France: Imprimerie A. Gay éditeur. 15 p. [Fre]
• Summary: This booklet is basically the same as the 
article apparently fi rst published in April 1891 in the 
Bulletin de la Societe d’Accimatation. It is the same, 
paragraph for paragraph, up to page 13, although set in 
a much larger typeface (15 pages vs. 5 pages), and there 
are small differences in format (see table p. 6-7), use of 
italics, capitalization, a few changed words, and writing of 
numerals (see p. 11). From page 13 on there are several new 
paragraphs and a new table; the last paragraph of the April 
1891 article is omitted.
 The author is a physician. His expanded credentials / 
resume are given on the title page. “Chevalier de la Légion 
d’honneur.
 “Membre de la Commission Supérieure du Phylloxéra.
 “1er Vice-Président du Comité Central d’Études et de-
Vigilance de la Charente-Inférieure.
 “Membre correspondant de la Société Nationale 
d’Agriculture de France.
 “Président du Syndicat général des Comices Agricoles 
de six arrondissements du département de la Charente-
Inférieure.
 “Président du Comice Syndical Agricole de 
l’arrondissement de Saintes.
 “Médaille d’honneur de 1re classe (ministère de 
l’Intérieur).
 “Lauréat du Premier prix cultural de la première 
catégorie. 2000 fr. et objet d’art de 500fr. au Concours 
régional de la Charente-Inférieure en 1875.
 “Objet d’art décerné par le Ministre au Concours 
régional de la Charente Inférieure en 1883.” Address: PhD. 
President of the general syndicate of agricultural shows of 
the Dep. of Charente-Inferieure.

98. Phelps, C.S. 1891. Fodder crops for soiling and ensilage. 
Connecticut (Storrs) Agricultural Experiment Station, 
Annual Report 3:37-43. For the year 1890.
• Summary: Soja beans and cow peas were grown together 
as fodder plants; the seed was sown on May 29. “Soja beans. 
The seed germinated quite slowly and unevenly... The plants 
made a rather slow growth, and throughout the season the 
foliage appeared of a pale yellow color. By the middle of 
September the plants had reached a height of three and one-
half to four feet. They were not branched, nor very leafy, 
and the stems were hard and woody. The best growth was 
obtained where 480 lbs. per acre of mineral fertilizer was 
applied. September 23d, the soja beans were pale colored, 
and not as leafy nor succulent as the cow peas. Four small 
sections, cut on the above date, gave a yield at the rate of 
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9.1 tons per acre. The crop was cut September 24th, and left 
in small piles to wilt. On the 26th, it was cut into about one 
inch lengths and packed in the silo. For chemical analysis, 
see pages 16 and 17.”
 Note: The soja beans were apparently made into silage, 
but not used for soiling (as suggested in the title).

99. Popenoe, E.A.; Mason, S.C.; Marlatt, F.A. 1891. 
Germination of weeviled peas–Garden notes on potatoes, 
beans, and cabbage. Kansas Agricultural Experiment Station, 
Bulletin No. 19. p. 193-201. Dec. 1890. See p. 199-201.
• Summary: The section titled “Some Japanese beans” (p. 
199-201) lists and describes ten such beans, all but two of 
which were procured from Japan by Prof. Georgeson. Of the 
ten, four are soy beans, and the fi rst 3 of these were collected 
by Georgeson. “The three imported Soy beans seem to be 
specially commendable as resisting drought and heat to 
a degree surpassing all others on trial, and in ripening so 
uniformly that they may be pulled or cut, harvesting the crop 
at once without material loss from shelling.” For each plant, 
there is a description of the plant, its fl owers and seeds, time 
of ripening, and yield.
 “No. 7. Glycine hispida–’Soy’–’Eda-mame’ (Jap.)... 
[The seeds are] oval, or nearly round, smooth, greenish 
yellow. This was the earliest of the Soy beans, being fully 
ripe by August 29th. The plants continued vigorous through 
the severest drought of the summer, seeming to suffer little 
from it. The average yield per acre was estimated at 1,669 
pounds.
 “No. 8. Soy–’Kiuski Daidzu’ (Jap.)... Ripened a week to 
ten days later [than No. 7]. Average yield per acre estimated 
at 1,026 pounds.
 “No. 9. Soy–’Yamagata Cha-daidzu’ (Jap.)... “Seeds, 
three-eighths of an inch long, oval, dull brown in color. 
Began bearing the latter part of August and continued till 
frost. The average yield per acre estimated at 1,693 lb.
 “No. 208. ‘Soja’–Glycine hispida (Wood). The seed of 
this was received from T.W. Wood & Sons, of Richmond, 
Virginia, and the results obtained are shown for comparison 
with the Japanese varieties. Planted at the same time, they 
were only in fi rst bloom August 27th, when No. 7 of the 
Japanese list was nearly ripened. The vines grew rank and 
succulent, three to four feet high. No pods were ripened till 
late in September, and further production was cut short by 
frost. The estimated yield per acre was 498 pounds.”
 Two varieties of adzuki beans (Phaseolus radiatus) are 
also described. The black podded one yielded 934 lb/acre 
and the other yielded 628 lb/acre.
 Note 1. This is the earliest document seen (Nov. 2020) 
that mentions a named soybean variety in the United States, 
or that mentions the soybean varieties Yamagata Cha-daidzu 
or Eda-Mame (or “Eda Mame,” spelled as two words).
 Note 2. This is the earliest soy-related English-language 
document seen (March 2003) that contains the word 

“Entomology.”
 Note 3. This is the earliest English-language document 
seen (Sept. 2004) that uses the term “dull brown” to describe 
the color of soybean seeds.
 Note 4. This is the earliest document seen (Aug. 2021) 
in which yields are given for soybeans at the Kansas Agric. 
Exp. Station. Address: Dep. of Horticulture and Entomology 
[Manhattan, Kansas].

100. Woods, Chas. D. 1891. Analyses of feeding stuffs. 
Connecticut (Storrs) Agricultural Experiment Station, 
Annual Report 3:14-25. For the year 1890. See p. 15-17, 25.
• Summary: Various analyses of the soja bean (Soja hispida) 
are given. One table (p. 16) compares the composition of 
the seeds (8.32% water, 35.24% protein, 20.48% crude fat) 
with “six week bean” seeds. A second table (p. 17) gives the 
composition (calculated on the moisture at time of cutting) 
of soja bean vines bearing nearly mature seeds, grown in 
the Forage Section of the Station in 1889, and cut Aug. 26. 
(73.8% water, 5.43% protein, 2.24% crude fat), and vines 
(average of 2 samples: 76.00% water, 2.65% protein, 0.60% 
crude fat), and horse bean vines.
 A third table is the same as the second except that the 
composition is calculated on a water content of 12½ percent.
 Vines with seeds yielded at the rate of 9½ tons of green 
crop per acre, containing 2½ tons of dry matter. “The vines, 
grown by the station in 1890 for ensilage, were sown May 
29. Only mineral fertilizers (phosphoric acid and potash) 
were applied. Throughout the season the plants were pale 
and made a slow growth. They had the appearance of having 
insuffi cient plant food. Harvested Sept. 24th. Sample taken 
when prepared for silo, Sept. 26... Yielded at the rate of a 
little more than 9 tons per acre.”

101. Yamagata Cha-daidzu: New U.S. domestic soybean 
variety. Synonym: Eda (Ball 1907). 1891. Seed color: 
Brown.
• Summary: Sources: Popenoe, E.A.; Mason, S.C.; Marlatt, 
F.A. 1891. “Germination of weeviled peas–Garden notes on 
potatoes, beans, and cabbage. Some Japanese beans.” Kansas 
Agric. Exp. Station, Bulletin No. 19. p. 193-201. Dec. 1890. 
See p. 199-200. This variety was procured from Japan by 
Professor Georgeson, and placed with this department for 
trial. Planted May 19th, in rows three and a half feet apart. 
“No. 9.–Soy–’Yamagata Cha-daidzu’ (Jap.). Plants two to 
two and a half feet high, quite spreading and very rank, 
strong growers; leaves larger and coarser than in Nos. 7 and 
8 [Eda-mame and Kiuski Daidzu]; blossoms of about the 
same size as the others but of a deep violet color; pods two 
to three inches long, three-fourths of an inch wide, densely 
hairy, often having three beans in a pod; seeds three-eighths 
of an inch long, oval, dull brown in color. Began bearing the 
latter part of August and continued till frost. The average 
yield per acre estimated at 1,693 pounds.”
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 Flagg, Chas. O.; Towar, J.D. 1893. “Agricultural 
Division.” Rhode Island Agric. Exp. Station, Annual Report 
5:129-62. For the year 1892. See p. 149-52, 156-57. The 
section titled “Forage Plants” states that two varieties of soja 
beans were received from the Kansas Experiment Station. 
A table titled “Summary of analyses of leguminous crops” 
(p. 157) gives the composition of Yamagata Cha-daidzu as 
follows: Green material–Water 74.48%. Nitrogen 0.68%. 
Absolutely dry matter–Nitrogen 2.68%. Yield per acre 
17,424 [lb]. Dry matter per acre 4,466 [lb]. Nitrogen per acre 
118.5.
 Anderson, W.B. 1900. “Forage crops.” Indiana (Purdue) 
Agric. Exp. Station, Annual Report 12:59-66. For the year 
ending June 30, 1899. See p. 62. The section titled “Soy 
beans” begins: “Six varieties were grown at the station in 
1898, with the following results:... Yamagata is very late and 
failed to produce a solid bean. It will furnish an abundance of 
forage and in a favorable season could grow a good yield of 
beans.”
 Piper, Charles V.; Morse, W.J. 1910. “The soy bean: 
History, varieties, and fi eld studies.” USDA Bureau of Plant 
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 31. States 
that Yamagata Cha-daidzu is a synonym for Eda. Address: 
USA.

102. Brooks, William P. 1892. The Agricultural Division. 
Massachusetts (Hatch) Agricultural Experiment Station, 
Annual Report 4:8-11. Jan. See p. 8-9.
• Summary: “The Japanese millets mentioned in the last 
annual report [p. 4], together with two other species of 
millet and a number of varieties of Soja bean, have been 
given further trial. The millets show remarkable cropping 
capacity.”
 “Several varieties of Soja bean, Glycine hispida, which 
have been under cultivation, prove well adapted to our soil 
and climate, and on soil of medium quality have yielded in 
different years from about 25 to 35 bushels to the acre. About 
8 bushels of these beans were ground into a fi ne meal by 
the local miller last winter, and an experiment in feeding the 
meal to milch cows would have been undertaken had not the 
destruction of our barn by fi re prevented. This experiment 
will be undertaken the present winter, upon a smaller scale, 
made necessary by the loss of our stock of seed.”
 “Hemp of two varieties and fl ax of three have been 
successfully raised.” Address: Agriculturist, Amherst, 
Massachusetts.

103. Speth, G. 1892. Irish potatoes, sweet potatoes, tomatoes, 
forage plants. Georgia Agricultural Experiment Station, 
Bulletin No. 17. p. 163-98. March. See p. 190-91, 196-98.
• Summary: The section on “Forage plants” (p. 190+) begins 
with a long subsection on cow peas, which is considered 
the “most valuable” forage plant in the Southern States. The 
subjection titled “Soja bean” (p. 196-98) begins: “Although 

known in the Southern States for a long time, it has never 
been fully appreciated, but promises in time to become a 
great rival to the cow pea; it produces a great amount of 
forage, which seems to cure easier than the cow peavines and 
proves more productive of peas.
 “It is of as easy culture as our cow peas, yielding a 
forage which is greatly relished by farm stock, and which 
compares favorably with cow pea vines. The beans which 
possess most highly nutritive qualities, being rich in protein 
and fat, which are the most expensive elements in all feeding 
stuffs, resembling in composition, good beef. In its home, 
Japan, where it is extensively cultivated, it takes that place 
which meat takes here.”
 Professor Atwater has stated in an article in the Century: 
“In the most economical feeding of animals it takes a number 
of pounds of hay, corn and other feeding stuff to make a 
pound of beef or pork.” The Bulletin continues: “If a pound 
of vegetable protein costs 2½ cents as we fi nd it to cost in the 
Soja beans, a pound of animal protein must cost considerable 
[sic, considerably] more if produced by the aid of protein 
obtained from corn at a cost of double that amount.”
 A long discussion, comparing the effect of soja beans 
and corn on soil fertility, notes that “leguminous plants are 
not dependent on nitrogenous fertilizers; they gather their 
supply from the atmosphere...”
 There follow fi ve related tables: (18) Yield of forage and 
seed of cow peas, soja beans, varieties of corn and peanut 
vines.” For each crop it gives the amount of forage per acre 
(green, and dry), and seed per acre. Soja beans yield 9,730 lb 
per acre of green forage or 2,940 lb per acre of dry forage or 
1,307 lb per acre of seed.
 (19) Composition of cow peas, soja beans and corn. (20) 
Composition of cow pea vines, soja bean vines, corn forage, 
and peanut vines (cured). (21) Yield of crude nutrients of one 
acre of (vines and forage). (22) Yield of crude nutrients of 
one acre of (seeds and grains).
 The article ends: “The results evidence the exceptionally 
high value of the Soja beans as a feeding stuff, far greater 
than that of corn or cow peas, the superiority of the vines for 
forage, which in composition are equal to the cow peas and 
greatly surpass the corn forage.”
 Note 1. This is the earliest English-language document 
seen (Dec. 2020) that contains the term “vegetable protein” 
(or “vegetable-protein” or “vegetable proteins”).
 Note 2. This is the earliest English-language document 
seen (Dec. 2020) that contains the term “animal protein” 
(or “animal-protein” or “animal proteins”). Address: 
Horticulturist, Experiment, Georgia.

104. Agricultural Gazette of New South Wales. 1892. Notes 
on economic plants. 3(4):241-44. April.
• Summary: The section titled “The soy bean (Soja hispida, 
Moench)” states (p. 244): “In the issue for November [1891, 
p. 648-50] appeared an article on the cultivation of the soy 
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bean in connection with which the following facts should be 
of considerable interest as proving the suitability of this bean 
as a commercial crop. One dozen seeds were handed to an 
offi cer of the Department, and sown by him at Summer Hill, 
near Sydney, in ordinary garden soil in the fi rst week of last 
December. A sprinkling of No. 3 Sugar Company’s manure 
was the only fertilizer used, and the plants received about 
the same amount of attention in the shape of watering and 
hoeing as the other vegetables in the garden. From the twelve 
seeds four moderately good plants were raised; the rate of 
growth being about the same as ordinary dwarf beans. The 
yield on picking on the 3rd March last, resulted as follows: -
 “1st plant–29 pods.
 “2nd plant–43 pods.
 “3rd plant–15 pods.
 “4th plant–23 pods.
 “A number of these plants contained three seeds, others 
two, and the remainder one only, so that taking two seeds to 
the pod as an average–certainly a low estimate–the crop from 
the four seeds which germinated amounted to no less than 
220 seeds. In regard to this result it must be borne in mind 
that the seeds sown were imported, and probably old, and 
that according to all previous experience the yield from seeds 
matured here will be much greater.”
 Other economic plants mentioned in this article include: 
Early mastodon maize (from Ohio, USA). Early butter maize 
(From Messrs. Peter Henderson Co., New York). Johnson 
grass (Sorghum halepense, Pers.). Bokhara clover (Melilotus 
leucantha, W.). Linseed (Linum usitatissimum, Linn.). 
Honey-producing plants (Serradella), “Alfalfa,” or Lucerne 
(Medicago sativa). Address: Dep. of Agriculture.

105. Brooks, William P. 1892. Division of Agriculture. 
Massachusetts (Hatch) Agricultural Experiment Station, 
Bulletin No. 18. p. 41-104. April.
• Summary: The section titled “Report on trial of 
miscellaneous crops” (p. 97-104) includes many varieties 
imported from Japan: Oats (3 varieties). Millet, Panicum 
crus-galli. Millet, Panicum miliaceum. Hemp. Flax. Wheats. 
Japanese varieties of beans.
 All the beans “belong to two distinct classes, known to 
the Japanese respectively as ‘Adzuki’ or ‘Shodzu,’ the latter 
name meaning ‘small bean’ and ‘Omame’ or ‘Daidzu,’ both 
the latter names meaning ‘large bean.’ The beans of the fi rst 
class are a distinct species, Phaseolus radiatus and are used 
by the Japanese almost entirely in confections. They are 
characterized by a remarkably thin skin, and are generally 
boiled, put through a sieve, and variously sweetened and 
colored although also prepared in other ways. An enormous 
quantity of these confections is eaten by persons of all ages 
and classes.
 “The beans belonging to this class have been sometimes 
incorrectly designated Soja beans by American writers.” 
It grows fairly well but is “much poorer in albuminoids 

[proteins] and fat than the soja bean.”
 A table compares the nutritional composition of a red 
adzuki bean raised in Massachusetts in 1890 with a kidney 
bean (Phaseolus vulgaris).
 “Whether the beans of this class [adzuki] will prove 
valuable here may be doubtful. They are certainly unusually 
attractive in appearance; but it is not likely that the Japanese 
bean confections, which nearly all foreigners in Japan regard 
as decidedly fl at and insipid, will ever come into favor here.”
 “The beans of the second class (‘Daidzu’), belong to 
a distinct genus and by some authorities are named Soja 
hispida, whence the common designation soja (sometimes 
soya) bean; by other authorities, the species is named 
Glycine hispida which name, probably, has the claim of 
priority. The name ‘soja’ or ‘soya’ has undoubtedly been 
taken from the name ‘soy’ given to a sauce (used extensively 
as a condiment), in the manufacture of which this bean is 
largely used. The name given to the Japanese variety of this 
sauce is ‘shoyu.’ This bean is also extensively used in many 
ways in Japan as human food, and is also largely employed 
as food for horses and cattle.
 “It has been said that this bean is the richest known 
vegetable substance. ‘In point of nutriment the soy bean is of 
all vegetables nearest to meat,’ says Rein [1886]. A sample 
of beans grown here in 1890 has been submitted to analysis, 
with results shown below:”
 A table titled “Soya Bean. Glycine hispida. shows: Dry 
matter: 11.53%. Crude protein: 34.49%. Crude fat 16.45%. 
Nitrogen free extract 26.29%. Crude fi bre: 4.40%. Ash: 
6.55%.
 Several of the varieties which I have had under 
cultivation, having been taken from northern Japan 
(Sapporo), ripen seed here with as great certainty as the 
kinds of corn under cultivation. It is believed that some of 
these varieties will prove valuable grain crops. The yield, it 
is true, cannot be expected to equal that of corn; but the grain 
is far richer, and because of the high percentage of protein it 
contains it is fi tted to take the place of bran, cotton-seed meal 
and linseed meal for which our dairymen yearly pay out so 
much money.
 “It should further be remembered that if the results 
of modern investigations on this point are not misleading, 
this plant must be able to take most of its nitrogen from the 
air which must vitally affect the question of its economy 
as a farm crop. Most of our crops are nitrogen consumers. 
This, being a nitrogen gatherer, should enable the farmer 
to dispense in large measure with purchased nitrogenous 
fertilizers.”
 Details of cultivation of red and white adzuki beans are 
given. The red yielded at the rate of 27.3 bushels per acre 
and the white yielded at the rate of 21.7 bushels per acre. 
“We have invariably found the red varieties superior to the 
white in productive capacity, and in beauty of appearance. 
The seed of these varieties was kindly sent us by Prof. 
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Georgeson of the Kansas Experiment Station, as our original 
stock had been destroyed by fi re. The seed was planted May 
14th, the crop pulled Oct. 3rd. and threshed Oct. 23d.”
 Six varieties of soya beans were also tested (p. 103-04): 
Eda [sic, Eda Mame] (8.37 bu/acre), Kuiske [Kiyusuke] 
(14.26), Medium Early White (23.25). Medium Black (22.8), 
Medium White (19.5), Medium Green (30.2). The fi rst two 
were sent by Prof. Georgeson, the last four imported from 
Sapporo, Hokkaido [Japan], by Brooks. The yields in bushels 
per acre are given after each variety name in parentheses. 
Medium Early White had previously yielded as high as 35 
bushels per acre. “I believe that crops of about 30 bushels 
per acre of this variety [Medium Early White] may be safely 
anticipated.”
 Note 1. This is the earliest English-language document 
seen (Nov. 2020) that mentions the soybean varieties 
Medium Black, Medium Green, Medium Early White, or 
Medium White.
 Concerning the variety Eda [sic, Eda Mame] (p. 103): 
“Seed received from Prof. Georgeson, planted May 14th, 
crop pulled Oct. 3d., and threshed Oct. 23d. The area 
occupied by this variety was 20.3 square rods; the yield was 
1.06 bushels, or at the rate of 8.37 bushels per acre. This is 
one of the poorest varieties we have under cultivation.”
 Note 2. An analysis of “Georgeson” plus “Eda” shows 
clearly that Georgeson et al. named this variety “Eda Mame.”
 Note 3. This is the earliest document seen (Aug. 2021) 
that gives the yield of soybeans or a soybean variety to the 
nearest one-tenth of a bushel. Address: Agriculturist.

106. Medium Black: New U.S. domestic soybean variety. 
Synonym: Buckshot (Ball 1907). 1892. Renamed Buckshot 
by 1948. Seed color: Black.
• Summary: Sources: Brooks, William P. 1892. “Division 
of Agriculture.” Massachusetts (Hatch) Agricultural 
Experiment Station, Bulletin No. 18. p. 41-104. April. See p. 
104. “Variety, Medium Black; seed imported from Sapporo 
[Japan]; area, 0.76 square rods, planted May 13th; pulled 
Oct. 13th and threshed Oct. 25th. The yield was six and one 
half pounds, or at the rate of 22.8 bushels of 60 pounds per 
acre. The growth of vine was ranker than in most of the other 
sorts, and this may make this variety valuable for fodder.”
 Hills, J.L. 1894. “Dairying.” Vermont Agric. Exp. 
Station, Annual Report. 7:70-118. For the year 1893. See p. 
118. There are three entries (X, XI, and XIII) for “Soja (or 
soy) bean (Soja hispida).” Entry XI is for “seed obtained 
from the Hatch Experiment Station of the Massachusetts 
Agricultural College... This is a Japanese plant which has 
been grown in this country for several years. It has been very 
generally successful as a forage crop. The dried and ground 
beans make a passable imitation coffee (Plumb 1894). A 
few varieties, ‘Early White,’ ‘Medium White,’ ‘Medium 
Green,’ ‘Medium Black,’ and perhaps others mature seed 
in Massachusetts, and have yielded from 22 to 28 bushels 

per acre. It is a good plant for fodder or ensilage. The seed 
planted here in 1893 was obtained from two sources. That 
obtained from the Massachusetts Station grew best and 
yielded fi ve tons of green fodder, a ton and a quarter of dry 
matter and a quarter of a ton of protein to the acre.
 Flagg, Chas. O. 1894. “Rotation of crops: Experiments 
with leguminous plants.” Rhode Island Agric. Exp. Station, 
Annual Report 6:176, 190-92. For the year 1893. See p. 191. 
A table shows the range of yield of green fodder (in pounds 
per acre) for seven Soja Bean varieties, including Medium 
Black Soja Bean (4386–7108 pounds). This was one of 32 
legumes planted on 29 May 1893.
 Brooks, William P. 1895. “The Agricultural Division.” 
Massachusetts (Hatch) Agric. Exp. Station, Annual Report 
7:7-16. Jan. The section titled “Soya beans” (p. 13) states: 
“We have continued to experiment with a number of varieties 
of this crop. We fi nd three of value, and these we call ‘Early 
White,’ ‘Medium Green’ and Medium Black.’ The seed of all 
was originally brought from Japan [by Brooks in late 1889; 
See Brooks 1890, p. 14, 16]. Note: The term “medium black” 
(written in all lowercase letters) was fi rst used to describe 
soybean strains by Brooks in Jan. 1894 (p. 12).
 Morse, W.J. 1948. Soybean Varietal Names Used to 
Date. Washington, DC: Appendix to the mimeographed 
report of the Fourth Work Planning Conference of the North 
Central States Collaborators of the U.S. Regional Soybean 
Laboratory, Urbana, Illinois. RSLM 148. 9 p. May 26. See 
p. 4. “Medium Black–Same as Buckshot.” Note: This is the 
earliest document seen (Aug. 2002) stating that Medium 
Black is the same as Buckshot. Address: USA.

107. Medium Green: New U.S. domestic soybean variety. 
Synonyms: Early Green, Green, Guelph (Ball 1907), 
Medium Early Green (Morse 1927). 1892. Seed color: Green 
(chromium).
• Summary: Sources: Brooks, William P. 1892. “Division 
of Agriculture.” Massachusetts (Hatch) Agricultural 
Experiment Station, Bulletin No. 18. p. 41-104. April. See p. 
104. “Variety, Medium Green; seed imported from Sapporo 
[Japan]; planted, etc., as above [planted May 13th; pulled 
Oct. 13th and threshed Oct. 25th]; area, 0.76 square rods; 
yield, 8.5 pounds, or at the rate of 30.2 bushels, of 60 pounds 
per acre. This is apparently a very vigorous and productive 
variety, and may prove a valuable acquisition.”
 Hills, J.L. 1894. “Dairying.” Vermont Agric. Exp. 
Station, Annual Report. 7:70-118. For the year 1893. See p. 
118.
 Flagg, Chas. O. 1894. “Rotation of crops: Experiments 
with leguminous plants.” Rhode Island Agric. Exp. Station, 
Annual Report 6:176, 190-92. For the year 1893. See p. 191. 
A table shows the range of yield of green fodder (in pounds 
per acre) for Medium Green (4613–6597 pounds). This was 
one of 32 legumes planted on 29 May 1893.
 Brooks, William P. 1895. “The Agricultural Division.” 
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Massachusetts (Hatch) Agric. Exp. Station, Annual Report 
7:7-16. Jan. See p. 13-14. The seed was originally brought 
from Japan by Brooks in late 1889. Medium Green appears 
to be most valuable for ensilage. Note: The term “medium 
green” (written in all lowercase letters) was fi rst used to 
describe soybean strains by Brooks in Jan. 1894.
 Ball, Carleton R. 1907. “Soy bean varieties.” USDA 
Bureau of Plant Industry, Bulletin No 98. 28 p. May 27. 
See p. 20-21. States that Medium Green is a synonym for 
Guelph. Piper and Nielsen (1909) and Piper and Morse 
(1910) state the same thing. Piper and Morse (1923) say 
“Guelph or Medium Green.” Then in 1927, Morse gives 
separate entries for both Guelph and Medium Green.
 Morse, W.J. 1927. “Soy beans: Culture and varieties.” 
USDA Farmers’ Bulletin No. 1520. 34 p. April. See p. 7, 9. 
“Early Green.–The same as Medium Green.” “Green.–The 
same as Medium Green.” “Guelph.–The same as Medium 
Green.” “Medium Early Green.–The same as Medium 
Green.”
 Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA 
soybean germplasm collection inventory.” Vol. 1. INTSOY 
Series No. 30. p. 14-15. Medium Green is in the USDA 
Germplasm Collection. Maturity group: I. Year named or 
released: by 1903. Developer or sponsor: Prof. W.P. Brooks, 
Massachusetts AES (Agric. Exp. Station). Literature: 01, 
03. Source and other information: From Japan in 1889 by 
Prof. W.P. Brooks, Massachusetts AES (Agric. Exp. Station). 
‘Guelph’ was synonym. Prior designation: None.
 Talk with Dr. Richard Bernard, former curator of 
the USDA Germplasm Collection. 1998. Oct. 15. “Many 
varieties got named long after they were released, especially 
in the old days. It took them a while to settle on name. They 
decided that names like Medium Green, while descriptive, 
were not valid variety names, so they came up with Guelph.” 
Dr. Bernard further complicated the problem because he 
had two different strains that were called Medium Green 
or Guelph, so he let the two names exist together, because 
the strains are different. These two are still in the soybean 
germplasm collection. Address: USA.

108. Georgeson, Charles C. 1892. The coming fodder plant. 
Industrialist (The) (Manhattan, Kansas) 18(2):1. Aug. 27.
• Summary: “We are just now, August 24, harvesting a 
portion of the Soy bean crop, and putting it into a small silo 
with a view to studying its behavior and feeding value as 
silage later on. We have four varieties: of these, two are so 
far advanced towards maturity that the leaves have begun to 
fall, while the other two are later, the seeds being only about 
half grown. They are grown in rows thirty-two inches apart, 
but at this stage the plants fi ll out the space between the rows 
almost completely. The soil is a loam of only fair quality, has 
not been manured, and has a pronounced slope to the south. 
The yield of the green plants is about 5 1/3 tons per acre.
 “The crop was planted May 23 and 24, and this growth 

has therefore been made in exactly three months. Its feeding 
value is of the best. It compares favorably with clover and 
alfalfa in nutritive qualities, and the ripe beans are only 
excelled by oil meal. Cattle and hogs eat all parts of the plant 
greedily; even the dry bean straw, thrown into the yard after 
the beans were threshed out, was all eaten by the cattle. But 
perhaps the quality which will be most highly appreciated by 
Kansas farmers is the ability of this bean to withstand drouth 
[drought]. At no time since we began to grow this plant in 
1890 has it suffered from dry weather; even the very severe 
drouth of that year failed to affect it disastrously. What other 
plant have we which possesses all these qualities; which will 
go through our trying drouths unscathed; whose nutritive 
qualities rank with the very best; which is freely eaten by 
stock; which will in three months produce 5 1/3 tons of 
green feed, or about 3 tons of hay to the acre on unmanured 
land, and which can be cleared off in time for wheat, and 
will leave the ground in excellent shape for the drill without 
plowing? This is what the Soy bean will do. I know of no 
other plant of which the same can be said. When these 
qualities become known, it must forge its way to the front 
and take a leading place among our fodder plants. This is the 
conclusion I have come to after growing it three years here at 
the college. I would be glad to get the opinion of those who 
have tried the Soy bean this year, especially in places where 
drouth was felt severely, and I ask those who received seed 
beans from the Station last winter, if they happen to see this, 
to kindly write me their opinion of this promising fodder 
plant, together with the culture it has received.”
 Note 1. This is the earliest English-language document 
seen (Aug. 1997) and the earliest document seen from the 
United States that uses the term “silage” in connection with 
the soy bean.
 Note 2. This is the earliest document seen (Sept. 2016) 
that uses the term “oil meal,” although it probably refers to 
defatted linseed oil meal rather than to defatted soy bean oil 
meal.
 Note 3. Letter accompanying photocopy of document 
from Cindy Von Elling, University Archives and 
Manuscripts, Kansas State University. 1997. Aug. 27. “The 
Industrialist was the faculty newspaper and was published 
weekly during the school year by Kansas State Agricultural 
College in Manhattan, Kansas from 1875 to 1910.” It was 
edited by the faculty and students, and a subscription cost 
fi fty cents a year. Address: M.Sc., Prof. of Agriculture, 
Superintendent of Farm, Kansas State Agricultural College, 
Manhattan, Kansas.

109. Plodovskiy, P.I. 1892. Po kul’tur’ zheltoy soi (Soja 
hispida) [On the cultivation of yellow soybeans (Soja 
hispida)]. Zemledel’cheskaya Gazeta (Farmimg Gazette) No. 
35. p. 831-32. Aug. 29. [Rus]
• Summary: Soybean, or the Chinese oil-bearing pea, is very 
narrowly cultivated here, despite the fl attering reviews about 
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it from foreign farmers. We know from them that soybean is 
a very valuable plant for food and for animal fodder.
 Wishing to become better acquainted with soybean 
on our soil and under our conditions, I undertook to plant 
it on an experimental fi eld belonging to the Kharkov 
Agricultural Academy. In 1890 and 1891, I planted small 
quantities of green-seed soybean, but it turned out to be 
so late to mature that by the time the autumn frosts began 
I had not obtained even one mature bean pod, despite the 
powerful and prolonged summer heat in those years. During 
the current year (1892) I planted yellow (yellow-seed) 
soybean, as it distinguishes itself by maturing more quickly 
than the other kind. Three plots of land were allocated for 
planting: (1) 1/8 desyatin [1 desyatin is approximately 1 
hectare] with sandy soil, after a crop of winter rye; the latter 
occupied third place in terms of fertilizer; (2) 1/16 desyatin 
with clay-loam/black-earth soil, which for fi ve years had 
been occupied with brome grass, orchard grass [Dactylis 
glomerata] and tall fescue; and (3) 1/16 desyatin of clay-
loam/black-earth (suglinisto-chernozemnaya) soil, which 
had previously grown crimson clover, which was in fourth 
place for fertilizer. All plots were autumn-plowed to remove 
the preceding plants (mentioned above), and in spring, 
harrowed and then worked over [p. 832] with three-blade 
plows. After this plowing, the fi eld was harrowed, and then 
marked out for planting soybean, with rut markers set at 
intervals of 8 vershok apart [1 vershok is about 1.75 inches 
or 4.5 centimeters]. On April 20 and 21 the soybean was 
seeded in, observing the 8-vershok interval between seed 
beds. The planting was done using the grub-hoe method. 
In each hole, from 1 to 1.5 vershok deep, we dropped 3 to 
5 seeds, and then the hole was fi lled and the earth lightly 
tamped down with a boot heel instead of compacting it. A 
total of 20 pounds of seeds went into the three plots, at a 
rate of 2 poods [as of 1899, 1 pood = 36.11 lb or 16.38 kg] 
for each offi cial desyatin [1 offi cial desyatin = 2.7 acres]. In 
each plot, the soybean came up together by April 30, and on 
May 16 it was thinned, so that one healthy plant remained in 
each seed bed; at the same time, the soil was hoed to loosen 
the upper layer and destroy weeds. After that the soybean all 
grew quickly and began to branch, and by halfway through 
June it had grown so much that it perfectly shaded the soil, 
having reached at least one arshin in height [1 arshin = 28 
in or 71.12 cm] in the sandy soil and 1¼ arshin in the black-
earth soil. At this time it was clear to see that on the sandy 
soil 8 vershok between plants was completely suffi cient, 
but on the black-earth soil that was too little; a distance of 
between 10 and 12 vershok between seed sites should be 
recognized as necessary on damper and fertile soils, for 
example clay-loam/black-earth, or else the plants will be too 
crowded, and will remain too long in an immature, grassy 
state, as a consequence of which their maturation will be 
delayed. By June 30 the soybean was already fully in fl ower; 
at this time, each stalk bore from 7 to 13 well-developed 

branches, sprinkled with small buds similarly to the main 
stalk. The blossoming lasted until almost the end of July, but 
at that time no less than 1/3 of the stalk, from the bottom, 
was already full with developed green bean pods, the husks 
of which were covered with thick yellowish-brown hairs. 
From this time on the soybean began to mature, i.e., the 
pods situated on the lower part of the stalks began to take 
on a yellowish color, while at the same time their seeds also 
changed coloration in the husk from green to yellowish. The 
soybean remained in this state until the middle of August; 
from that time on, it quickly began to ripen: the pods all 
took on a yellowish coloration and their husks became dryer 
and dryer; the leaves and stalks also went yellow, while the 
leaves, beginning at the bottom of the stalk, began to fall. On 
August 25 the soybean had reached full ripeness and I began 
to harvest it.
 I harvested by picking and cutting individual plants. I 
tried to mow some with a scythe, but I learned that soybean 
is not good for mowing, because the stalk is covered with 
pods right down to the very bottom, and so during mowing 
the scythe cuts through pods with signifi cant damage to the 
seeds. As the soybean harvest occurred at its full maturation, 
the leaves had almost all fallen from the stalks, and therefore 
at this stage of development less straw, which can serve 
as good forage, is obtained. Here it would be suitable to 
mention that the harvest time for soybean occurs when the 
seed pods, stalks and leaves go yellow. Samples of soybean 
collected, for the sake of experiment, during this time, 
matured right up until they were dried; that drying lasted 
three days. If it is not important to save the leaves as forage, 
then soybean can be harvested at full maturity, when most of 
them have already fallen. Soybean pods do not open easily, 
which means there is no seed scatter when harvested at full 
maturity. Of course, I have in mind harvesting by pulling or 
cutting individual plants.
 The harvested soybean was laid out for drying and 
then threshed with a fl ail, and the seeds winnowed. The 
total harvest from the three plots was 17 poods (from ¼ 
desyatin). This time I do not have the means to report the 
precise harvest from each plot individually, but I will say 
approximately that the clay-loam/black-earth plots yielded 5 
poods each (80 poods from 1 desyatin), and the sandy plots 
yielded 7 poods (around 60 poods per desyatin). Seeds from 
the black-earth plots were almost 1½ times larger than seeds 
from the sandy plot. I should also add that the past three 
years were marked by prolonged droughts, strong winds and 
heat spells, and so the soybean harvest obtained this year can 
be considered lower than average; in general, we can assume 
that our light soil will yield an average of at least 70 to 80 
poods per desyatin, and black-earth soil around 120 poods.
 I have every reason to state that soybean is not picky 
about soil, it tolerates drought wonderfully, and therefore it 
fully deserves the attention of our young farmers, where it 
can serve generously as a fodder plant, comparable in terms 
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of nutrition to very few others.
 Note: Translated by Shelley Fairweather-Vega, Seattle, 
Washington. Address: Dergachi Station, Russia [near today’s 
Kharkiv, Ukraine] on the Kursk-Kharkov railroad.

110. Goessmann, Charles A. 1892. On fodder articles and 
fodder supplies. Massachusetts Agricultural Experiment 
Station, Bulletin No. 45. 15 p. Nov. See p. 6-7.
• Summary: It “has been for years a special task of our 
work at the station to investigate upon our farm lands the 
comparative merits, if any, of a variety of fodder plants, new 
to our locality and of a fair reputation elsewhere, as may 
have been noticed in our annual report... The new crops this 
far selected for that purpose are all annual leguminous plants 
(clover family), as summer vetch, Scotch tares, sojabean, 
serradella, horsebean [broad bean; Vicia faba] and southern 
cow-pea. These crops can clam a higher nutritive value than 
the grasses, and they yield in the majority of cases a larger 
return per acre.”
 The “sojabean” was one of 21 new fodder crops planted 
during 1892.
 A table (p. 7) shows that the “Soja bean” yielded 11.1 
tons/acre of fodder. Dry matter: 26.80%. Dry matter per acre: 
5,949 lb. Per cent of nitrogen in dry matter (Pounds): 1.19. 
Nitrogen per acre (Pounds): 71. Address: Director, Amherst, 
Massachusetts.

111. Georgeson, C.C.; Burtis, F.C.; Shelton, W. 1892. Test 
of some Japanese beans. Kansas Agricultural Experiment 
Station, Bulletin No. 32. p. 232-38. Dec. 1891.

• Summary:  “Two species of Japanese bean have been 

grown here at the Station for two years past. These are the 
soy bean (Glycine hispida), and the adzuki–the mungo, of 
India (Phaseolus radiatus). Both of them have given promise 
of much usefulness in this country. They have been subjected 
to severe tests concerning their endurance of this climate, 
and have come out triumphantly. Having seen these beans 
grown in Japan, and noted the very important part they take 
in the diet of the Japanese, the writer became anxious to try 
them here, which has been done with gratifying success.”
 The Soy Bean. “The United States Department of 
Agriculture made an effort to introduce it [the soy bean] 
years ago, and several enterprising seedsmen have from time 
to time made attempts in the same direction; but with the 
result that it has been generally successful only in the South 
because the varieties introduced were too late to mature 
in the latitude of the Northern States. Knowing this, pains 
were taken to procure some of the earliest varieties grown 
in Japan. A few dozen beans of each of several kinds arrived 
in the spring of 1890. They were planted in the latter part 
of May and matured seed before frost, in a little over three 
months’ time. The amount planted being so small, no attempt 
was made to estimate the yield, but they appeared to be very 
productive. One thing in their favor was proved that fi rst 
season–their ability to withstand drouth [drought]...
 “The seed thus raised was planted in the latter part of 
May, in 1891, and harvested early in September, with yields 
ranging for the several varieties from 12½ to nearly 19 
bushels of beans per acre. These yields would under more 
favorable conditions have been considerably larger...
 “The bean takes its common name, ‘Soy,’ from a sauce 
manufactured from it, which in commerce goes by the name 
of ‘Soy,’ though the Japanese name for this sauce is ‘Shoyu.’ 
The beans are boiled and mixed with certain proportions of 
rice and salt, and the compound is then allowed to undergo a 
process of fermentation, which results in the delicious brown 
sauce so common in Japan, and which forms the basis of the 
best sauces in this country. The term ‘soja,’ often applied to 
this bean, is misleading, inasmuch as the species named by 
Siebold and Zuccarini Glycine soja is not cultivated there, 
or at least rarely cultivated, though it is wild in the south; 
and later this species was confounded with the cultivated 
species, G. hispida Moench, whence the origin of the term 
‘soja,’ as applied to the cultivated bean. The soy bean is 
a native of Japan, and it has been cultivated there from a 
very remote period, as is testifi ed by the numerous and 
strongly-differentiated varieties which have been developed. 
The Japanese cultivate it extensively, and it is to them an 
important article of food. It takes to a very large degree the 
place of meat in their diet, and it is altogether too costly and 
precious an article to be fed to live stock, except when it on 
rare occasions is grown as a hay crop. They use the beans 
ripe, and, properly cooked, they make a palatable and highly-
nutritious dish. Sometimes they are eaten green when nearly 
full grown; they are then boiled in the pods and shelled at the 
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meal.
 “In this country they will likely be of most value as 
a fodder plant, though they compare favorably with navy 
beans for table use; they are, however, more glutinous and 
less starchy than navy beans, and on this account may not 
suit the taste of all persons.”
 “The following four kinds are early enough to be 
depended upon to mature seed in this latitude every year.” 
Eda-mame: yield, 12.6 bushels beans (at 60 pounds per 
bushel) per acre. Yellow Soy Bean: yield, 14.57 bushels 
per acre. Yamagata Cha-daidzu (tea-colored bean, from 
Yamagata): yield, 18.8 bushels per acre. Kiyusuké Daidzu 
(Kiyusuke is the name of a person): yield, 18.23 bushels per 
acre.
 “As has been stated, all of these yields would have been 
larger if the weather had permitted the saving of the crop in 
better shape.”
 Pages 237-38 give detailed information on “The 
adzuki (Phaseolus radiatus),” including white-podded and 
black-podded varieties. Mrs. Nellie S. Kedzie, Professor of 
Household Economy, tested the adzuki beans in recipes and 
found them to be “a very good bean for cooking purposes.” 
Baked in the old-fashioned way, the adzuki is “sweeter that 
the ordinary white bean; so less sugar or molasses is needed 
in baking. I found this bean especially nice for making bean 
soup.”
 Photos (p. 232) show yellow soy bean, Yamagata-Cha-
daidzu, and white podded adzuki plants.
 Note 1. This is the earliest document seen (July 2014) 
that contains a photo of the soy bean or of the adzuki.
 Note 2. This is the earliest document seen (Oct. 2013) 
that mentions the soybean variety Kiyusuké Daidzu (spelled 
that way). Address: 1. M.Sc., Prof. of Agriculture, and 
Superintendent of Farm; 2. B.Sc., Asst. in Agriculture; 3. 
Foreman of the farm. All: Kansas State Agricultural College, 
Manhattan, Kansas.

112. Georgeson, C.C. 1892. The economic plants of Japan–
XVI. Leguminous plants. American Garden (New York) 
13(12):727-29. Dec.
• Summary: This article begins: The soy bean (Glycine 
hispida, Moench); Jap. O-mame, Diadzu [sic, Daidzu]. A 
bush-bean extensively cultivated in all parts of Japan. The 
plant varies from 1½ to 3 feet in height, according to the 
variety and soil, and the varieties, which are numerous, 
differ much in size, color, time of ripening and the general 
appearance of their beans... The beans are more or less 
lenticulate, some almost globular.
 “This vegetable is always grown in rows about two feet 
apart, and usually as a second crop, the early beans being 
planted between the rows of wheat and barley, and the late 
ones immediately after these crops are harvested. After the 
beans are well up, they are cultivated with the hoe once or 
twice, and if the soil is poor, enriched with liquid manure, 

but otherwise they receive no special care. The beans are, for 
the most part, not used until ripe, when they are prepared for 
food in a multitude of ways. Occasionally the green pods, 
containing nearly full-grown beans, are boiled, and the beans 
shelled and eaten from the pod. The early varieties mature in 
from 80 to 100 days, and the late ones from 100 to 120 days.
 “Varieties of this bean are numerous. Probably more 
than a hundred can be found in the country. Beans of all 
varieties of this species are in shape intermediate between 
peas and our common beans. Many of them are nearly round, 
many are somewhat fl attened on two sides, or lentil-shaped, 
and some are oblong, but never to the same degree that our 
common beans are elongated. As to size, they vary from that 
of duck-shot to a little above very large peas. The size of the 
hilum and its markings are in many cases characteristic.”
 Note: This is the earliest English-language document 
seen (April 2007) that uses the word “hilum” in connection 
with soy bean seeds. The hilum is the place on the seed 
where it is attached to the pod. The hilum of most soybean 
varieties is dark in color.
 “The beans are easily classed, according to color, as 
white, yellow, black, brown, green and spotted varieties. 
About 38 sorts that came under special observation I noted 
down as being worthy of more general culture. Some of these 
were sent from the Japan Imperial College of Agriculture 
to the French Exposition in 1889. Four of the varieties 
have been grown successfully at the Kansas Agricultural 
College for several years, and may be trusted to mature 
seed in this latitude. Two other kinds tested here proved 
failures because they ripened too late. The successful kinds 
yielded under fi eld culture last year from 16 to 18 bushels 
of beans an acre. They promise to become quite valuable in 
this country, not only for the table but for stock-feed. Soy 
beans are more nutritious than any other known species of 
bean. They yield as much nourishment as good beef–pound 
for pound. Most of the housekeepers who have tried those 
grown here pronounce them fully equal to the navy bean for 
table use, and some think them superior. They contain more 
albumen and less starch than the navy beans, and so do not 
cook quite so mealy as the latter, but they are fully equal 
to them in fl avor. Their rough and rather tough pods render 
them unsuited for use in the green state, hence they will not 
come in competition with wax beans; but they can compete 
with the navy beans, and they have doubtless a great future 
as stock feed. Not only is the bean itself nutritious, but the 
entire plant is rich in nitrogen. The Japanese as yet consume 
but little meat; with them the soy bean takes the place 
of meat, especially with the middle classes. One of their 
favorite uses of this bean is in the form of bean-cheese, or 
tofu.
 “For making bean-cheese the Shiro-mame, or white soy 
bean, is commonly used. The beans are soaked in cold water 
for 24 hours, then while still wet they are ground between 
two small millstones turned by hand, the product being not 
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fl our but a thin paste, which is collected in a tub below. To 
this more water is added, and it is then boiled in a large kettle 
for an hour. On being removed from the fi re it is strained 
through a bag to remove the hulls, the fi ltrate running into 
a tub or vessel of suitable size. Water is stirred into it, and a 
small quantity of ‘bitter brine’ (refuse from the salt-works, 
consisting chiefl y of chloride of magnesium) is added, about 
a quart of ‘bitter brine’ to every two gallons of dry beans. 
This causes the legumin to be precipitated; when it has 
settled to the bottom of the tub, a little pressure is applied by 
means of a lid, which fi ts inside the vessel and is weighted 
somewhat. When cool, the water is decanted off, and the 
tofu or curd is cut in slices, and is now ready for the market. 
In this condition it is a spongy yellowish white substance, 
resembling cheese-curd. It is peddled from house to house, 
and is universally esteemed; but it is always roasted, fried, 
baked or cooked in some way before it is served. It has been 
my privilege to eat it on many occasions, and I can testify 
that it is both palatable and satisfying. The only scruple one 
need have about eating it is concerning the purity of the 
water used in its preparation. According to Professor Kinch, 
tofu has this composition: water, 89.29; ash, 0.48; fi ber, 1.01; 
nitrogenous substances, 4.87; non-nitrogenous substances, 
4.35. Americans eat many things less nourishing than this 
bean-cheese.” Address: Prof., Kansas Agricultural College.

113. Georgeson, C.C. 1892. The economic plants of Japan–
XVI. Leguminous plants. Adzuki (Document part). American 
Garden (New York) 13(12):727-29. Dec. See p. 728-29.
• Summary: This section of the article states: “Phaseolus 
radiatus, L.; Jap. Adzuki. This is another bean largely grown. 
It is not a native, but was in all probability introduced from 
India. It is a bush-bean, about two feet tall; leafl ets oval, 
often sinuate or lobed; fl owers yellow; pod long and narrow; 
beans very small and mostly red or yellowish green, square 
at the ends and very short–in fact, they resemble a hand-
satchel in shape. They are used mostly for grinding into 
fl our, from which a sort of bean-cake is made. They are also 
boiled with rice, producing a dish called aka-meshi, which 
is served on festive occasions. They have the reputation of 
being the best-fl avored beans in existence, but much depends 
on their preparation. Doctors of the Chinese school attribute 
medicinal properties to this bean, and order it as an exclusive 
diet for kake [sic, kakke = beriberi] patients, a disease 
sometimes attacking people who live largely or exclusively 
on rice. These beans are cultivated like soy beans, as a 
second crop, in rows two feet apart. Most varieties ripen 
in three months from the time of planting. Japan produces 
annually from a million and a half to two million bushels 
of this bean. I imported a little seed of two varieties two 
years ago, along with the soy beans already mentioned, and 
they have yielded very satisfactorily, producing last year 
twelve bushels to the acre. They ripen earlier than soy beans, 
and are not such robust growers.” Address: Prof., Kansas 

Agricultural College.

114. Green Samarow: New U.S. domestic soybean variety. 
1892. Renamed Samarow in 1907. Seed color: Green.
• Summary: Sources: Dammann & Co. 1892. “En-gros 
Preis-Liste von Gemuese-, Blumen-, landwirthschaftlichen, 
Gehoelz-, Coniferen-, und Palmen-Samen, Blumenzweibeln 
etc.” [General price list: Of vegetable, fl ower, agricultural, 
tree, conifer, and palm seeds, fl owering bulbs, etc.]. San 
Giovanni a Teduccio (near Naples), Italy. 100 p. See p. 24. 
In section I, “Vegetable seeds,” the section titled “13. Soja” 
(p. 24) lists four varieties, including Green Samarow (Soja 
hispida var.). Green Samarow is by far the most expensive.
 Thorburn, James M., & Co. 1902. One hundred & fi rst 
annual catalogue of high-class seeds. New York, NY. Page 51 
states that the company is offering Green Samarow–$0.25/
quart, $6.50/bushel.
 Nourse, D.O. 1903. “Cow peas and soy beans.” Virginia 
Agric. Exp. Station, Bulletin No. 149. p. 91-99. June. See p. 
96. “Green Samarow.–Planted May 18th. Condition August 
28th: stand good, but only about half covers ground; plant 
out of bloom, but pods green; apex leafl et 2½ x 3¼ inches; 
height, 1 foot 10 inches. September 12th; pods still very 
green; yield, green plant, 1903, per acre, 3,850 pounds.”
 Ball, Carleton R. 1907. “Soy bean varieties.” USDA 
Bureau of Plant Industry, Bulletin No 98. 28 p. May 27. 
See p. 11, 13, 20. Note: Ball is the fi rst to use the name 
“Samarow” in preference to “Green Samarow.”
 Piper, Charles V.; Morse, W.J. 1910. “The soy bean: 
History, varieties, and fi eld studies.” USDA Bureau of Plant 
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 31. “The 
Samarow has not occurred in any of our Asiatic importations. 
It is advertised under the name ‘Green Samarow’ by several 
European seedsmen. Messrs. J.M. Thorburn & Co., who fi rst 
introduced it into the United States about 1901, inform us 
that their seed was from Italy. The ‘Green Samarow,’ S.P.I. 
No. 22320, from Haage & Schmidt, Erfurt, Germany, proved 
to be Guelph.” Address: USA.

115. Brooks, William P. 1893. Farm report. Massachusetts 
Agricultural College, Annual Report 30:45-57. Jan. See p. 
52.
• Summary: A section titled “Soya Beans” states that two 
acres of warm alluvial loam land were planted to this crop. 
The seed was sown on May 25, in rows 2.5 feet apart. “The 
cost of production and harvesting, manures and fertilizers, 
being charged in the usual manner, was $97. The yield was 
36 bushels of beans and three tons of straw.”
 Note: This is the earliest document seen (Sept. 2007) 
that gives a fi gure for the cost of producing soya beans and/
or straw. If we allocate all of the cost to the beans alone, 
they cost $2.69 per bushel to produce. Address: Prof. of 
agriculture.
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116. Brooks, William P. 1893. The Agricultural Division. 
Massachusetts (Hatch) Agricultural Experiment Station, 
Annual Report 5:151-56. Jan. See p. 152.
• Summary: “Three varieties of soya beans have been 
under cultivation. These have given yields of from about 
22 to 28 bushels per acre. It is signifi cant that the yield 
has been greatest where the tubercles which are connected 
with the assimilation of atmospheric nitrogen were most 
abundant. The cause for the wide differences in the number 
of tubercles upon the roots in different fi elds will be studied 
in another season. At present we are unable to determine 
whether these differences are due to variety of bean, or 
to location; though it is believed that the fact that soya 
beans had previously been grown where the tubercles were 
this year most abundant is a suffi cient explanation of the 
phenomena noticed, for this would mean a greater number of 
germs in the soil, as the certain consequence of the previous 
cultivation of the crop upon which the tubercle bacilli 
develop.”
 Note 1. This is the earliest English-language document 
seen (Aug. 2018) that uses the word “bacilli” (or “bacillus”) 
or the term “tubercle bacilli” in connection with soybean root 
bacteria.
 Note 2. This same exact information appears in the 
Massachusetts Agricultural College, 13th Annual Report 
(Jan. 1893, p. 18), by H.H. Goodell (Director). Address: 
B.Sc., Agriculturist, Amherst, Massachusetts.

117. Goessmann, Charles A. 1893. Part I. On feeding 
experiments. Massachusetts State Agricultural Experiment 
Station, Annual Report of the Board of Control 10:13-91. For 
the year 1892. Jan. See p. 26, 46-47, 81, 84.
• Summary: Section I is titled “Feeding experiments with 
milch cows (two). 1891-92.” Page 26: “Our local experience 
with a variety of annual leguminous fodder crops, as 
vetches, cow-peas, serradella and soja bean, has been very 
encouraging. The satisfactory results obtained in previous 
years are fully confi rmed year after year. We are raising the 
present season vetch and oats, Canada peas and oats, soja 
beans and serradella, partly for green fodder and for ensilage, 
and partly for hay.” This information is repeated on p. 33.
 At “3. Creamery record of the Station for 1891 and 
1892” (p. 46) is a table showing the local market cost per 
ton of 23 articles of fodder used. Corn meal is the most 
expensive at $29.50. Soja beans (green) cost $4.40, and corn 
and soja bean ensilage costs $3.50.
 An analysis of the fertilizing constituents of these 
articles of fodder is then given (p. 47), showing the nitrogen, 
phosphoric acid, and potassium oxide content, plus a 
valuation per 2,000 pounds based on the current price of 
each component. The highest value is given to cotton-seed 
meal $21.42, compared with corn and soja bean ensilage 
$2.99 and soja beans (green) $2.26.
 Page 67: “Our trials on a small scale with new fodder 

crops during the past year include the following: Summer 
vetch, soja bean, Bokhara clover [named after the capital 
of Bukhara Province, Uzbekistan], sanfoin, horse bean, 
cow-pea, yellow trefoil, serradella, prickly comfrey, fl at-
pea (Lathyris sylvestris), kidney vetch, blue lupine, yellow 
lupine, white lupine, silver-hull buckwheat, Japanese 
buckwheat, common buckwheat, summer rape, winter rape, 
Jerusalem artichoke, sugar beet.”
 A table (p. 68) shows the average annual yield of various 
meadow [forage] crops. Soja bean: Yield per acre: 11.1 
tons, dry matter 26.80%, dry matter per acre 5,949 pounds, 
nitrogen in dry matter 1.19%, nitrogen per acre 78 pounds. 
The soja bean is 3rd in nitrogen per acre after fodder corn 
and serradella.
 At “6. Analyses of fodder articles made at the station 
in 1892” (p. 78+) are analyses of “Soja bean, green (1891)” 
(p. 81), “Soja bean, green (1892; late variety)” (p. 84), “Soja 
bean straw, late variety (1892)” (p. 84).
 Gluten is discussed on the following pages in this 
and following articles: 14, 15, 34 (“Buffalo gluten feed”), 
35 (“Gluten feed,” analysis of composition), 37 (“Gluten 
feed (Buffalo)”), 46 (Local cost per ton is “Gluten meal 
$27.50, Gluten feed $23.00”), 47 (fertilizing constituents 
of “Gluten meal $16.15, Gluten feed $13.89”), 55 (“gluten 
feed”), 76 (Market cost, “Chicago gluten meal $28.00”), 86 
(composition of “Buffalo gluten feed, Coon gluten feed [sic, 
Corn gluten feed], Pope’s gluten feed”), 87 (“Gluten meal, 
Dick gluten fl our”), 96, 97, 117, 118, 120, 126-128, 130, 142, 
146, 155, 160, 162.
 Note: This is the earliest document seen (June 2008) that 
contains the term “gluten feed” (or “gluten feeds”), or the 
term “Peoria gluten feed,” or the term “Buffalo gluten feed,” 
or the term “Chicago gluten meal.” All of these gluten feed 
products are very similar to one another, and are by-products 
in the manufacture of starch from corn! In 1916 W.A. Henry 
and F.B. Morrison, in their classic Feeds and Feeding. A 
Handbook for the Student and Stockman. 16th ed., stated (p. 
486): “Corn gluten feed, usually simply called ‘gluten feed’ 
consists of corn gluten meal and corn bran, with or without 
corn solubles. It may also include part of the corn oil meal.” 
Corn gluten feed typically contains about 25 per cent protein, 
but may contain less. “Gluten feed is used chiefl y for feeding 
dairy cows and is one of the most common protein-rich feeds 
for this purpose.” Address: Ph.D., LL.D., Director of the 
Station and Chemist, Amherst, Massachusetts.

118. Sessions, Wm. R. 1893. Massachusetts State Board of 
Agriculture, Annual Report of the Secretary 40:xxi+467 p. 
For the year 1892. Public Document No. 4. See p. 51, 206-
07, 218, 395-96.
• Summary: In the section titled “Cattle foods” Dr. 
Goessmann, director of the station, states (p. 51): “The 
introduction of annual leguminous plants, like peas, vetch, 
Scotch tares, soja bean, etc., on a more extensive scale, is 
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in my opinion a step in the right direction to cheapen the 
production of milk and meat by increasing the production of 
home-raised cheap and valuable coarse fodder articles.”
 In the section titled “Work of college and station” we 
read (p. 206): “The testing of varieties of crops new to this 
section has occupied considerable time... Of the beans, 
several varieties of the species commonly known as the soja 
bean prove well adapted to our climate. They ripen their seed 
with as great certainty as corn, and may prove of use as grain 
crops. These beans are the richest known vegetable food, and 
are readily ground into meal.”
 Page 207: “A fourth experiment was for the comparison 
of soja bean meal and cotton-seed meal. But a small quantity 
of the bean meal was available for this experiment, and 
it was tried with only two animals, and during but twelve 
weeks. One of these animals gave a result decisively in 
favor of one food, and the other for the opposite food. I am 
justifi ed simply in judging that the two must be of about 
equal value. Should this conclusion prove well founded, we 
have in early varieties of the soja bean a crop by means of 
which the farmer may escape the necessity under which he 
now lies of buying largely of bran and cotton seed or similar 
feeds.” The soja bean is mentioned twice on p. 218.
 In the section titled “German experiment stations,” 
subsection “C. The Experiment at Bernburg” (where Prof. 
H. Hellriegel is director and Dr. Wilfarth is his assistant) 
discusses their work proving that leguminous plants can 
assimilate free nitrogen from the air. We read (p. 395-96): 
“Experiments made by Professor Goessmann at the State 
Experiment Station this year were quite instructive. On 
plats of one-tenth of an acre each, that had received a liberal 
dressing with nitrogen, as well as potash and phosphoric 
acid, 2,000 pounds of green soja beans were raised; while 
on an equal area, with land in the same condition, where no 
nitrogen was used, the yield was but 1,400 pounds. So far 
as the writer noticed by an examination of the roots of the 
bean, the nodules were but comparatively few in number; 
and this result, according to his individual opinion, might 
be attributed to a scarcity of the soja bean bacteria in the 
soil. We have yet many experiments to make before a fuller 
knowledge can be obtained.”
 Note 1. This is the earliest English-language document 
seen (Aug. 2018) that uses the word “nodules” (or “nodule”) 
in connection with the roots of soybeans.
 Note 2. This is the earliest English-language document 
seen (Aug. 2018) that uses the word “bacteria” (or 
“bacterium”) in connection with the roots of soybeans.
 Gluten is mentioned on the following pages: 26 (“gluten 
meal”), 31 (“Chicago gluten meal”), 215 (“Chicago gluten 
meal”), and 217 (“Buffalo gluten feed”). Address: Secretary 
of the Board.

119. Early White: New U.S. domestic soybean variety. 
Synonym: Ito San (Ball 1907). 1893. Seed color: Yellow 

(straw), hilum pale.
• Summary: Sources: Great Bend Register (The) (Great 
Bend, Kansas). 1893. “Soy bean.” May 25. p. 2, col. 2. 
“For fodder we especially recommend the varieties which 
we call ‘Medium Green’ and ‘Medium Black.’ For seed we 
recommend ‘Early White.’”
 Hills, J.L. 1894. “Dairying.” Vermont Agric. Exp. 
Station, Annual Report. 7:70-118. For the year 1893. See p. 
118.
 Flagg, Chas. O. 1894. “Rotation of crops: Experiments 
with leguminous plants.” Rhode Island Agric. Exp. Station, 
Annual Report 6:176, 190-92. For the year 1893. See p. 191. 
Seeds of 32 legumes were sown 29 May 1893 in duplicate 
rows 3 feet apart across on each of three plots. Seven 
varieties of soybeans were planted. A table shows the range 
of yield of green fodder (in pounds per acre) for the three 
plots. Early White had 1890–2646 pounds.
 Ball, Carleton R. 1907. “Soy bean varieties.” USDA 
Bureau of Plant Industry, Bulletin No 98. 28 p. May 27. See 
p. 23-24. States that Early White is a synonym for Ito San. 
Address: USA.

120. Valder, George. 1893. Experiments with pulses. 
Agricultural Gazette of New South Wales 4(12):914-17. Dec.
• Summary: The section titled “Soy bean (Soja hispida, 
Moench.) (p. 915-16) states: “Seeds of three varieties were 
obtained, viz., ‘Common White,’ obtained from a local 
seedsman; ‘Improved White,’ from the United States; and 
a black variety from Queensland... At fi rst the plants grew 
rather slowly, but as the weather became warmer the growth 
was more rapid. When about 15 inches high the plants of 
‘Common White’ and ‘Black’ were badly attacked by bean-
rust, but, strange to say, the plants of ‘Improved White,’ 
which were growing next to these varieties, were not affected 
in the slightest degree.”
 The plants gave an average of 235 pods and 648 seeds 
per plant, or 2.7 seeds per pod. Improved White gave the best 
yield, 47 bushels/acre of dry pulse. Common White gave 13 
bu/acre and the black variety gave 9 bu/acre. The latter two 
were “badly affected with bean-rust.”
 “The only fault that I could fi nd with the Soy bean was 
that it was too slow in ripening its seed, it being nearly fi ve 
months in coming to maturity, but I noticed that the plants 
grew best during the month of January, especially during one 
hot dry week, and I, therefore, believe that this plant is best 
suited to the warmer parts of the Colony. I should strongly 
recommend farmers to plant a small area with this crop, 
as the beans shelled out when quite green form a delicious 
vegetable, and the plants after the pods are taken off make 
very good feed for cattle.
 “The department obtained a small quantity of seed of 
the common white variety and distributed it to a number of 
farmers in different parts of the Colony. The seed germinated 
badly, but most of the plants that were obtained grew 
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remarkably well.
 “Mr. J. Allison, Eglinton, Bathurst, reports as follows:–
’The seeds received were very defi cient in vitality, only three 
plants coming to perfection. These proved very vigorous and 
prolifi c, reaching a height of from 2 to 2½ feet, and bearing 
a quantity of delicious beans. I think this will prove a real 
acquisition to the list of choice vegetables.’
 “Mr. J. Taylor, Reedy Creek, Rylstone, says:–’The Soy 
bean grows well in this district, attaining a height of 3 feet 
6 inches, and being covered with pods. In fact, so heavily a 
crop did the plants bear that I was obliged to put in stakes 
and tie them up, in order to prevent the plants being broken 
down. The beans are delicious eating.’
 “Mr. Charles Mapperson, junr., of Tattaila, Moama, 
states that he believes the Soy bean will stand the hot 
summer weather better than any other bean which he has yet 
tried, but it must be sown in the early spring.”
 Note 1. Since there were 17,000 Chinese in Australia by 
1855 (see Australian Department of Immigration and Ethnic 
Affairs. 1985. “A Land of Immigrants”), a good historian 
could probably push these two dates back even further.
 Note 2. Two of these soybeans “were badly affected with 
bean-rust.” Is this soybean rust, or a “bean-rust” of another 
type? If it is soybean rust, this is the earliest document 
seen (April 2019) that mentions soybean rust on cultivated 
soybeans (Glycine max). Talk with Prof. Ted Hymowitz, 
Univ. of Illinois. 2005. May 31. Soybean rust is indigenous 
to Australia. Ted is not aware of any fungal disease called 
“bean rust” that is different from soybean rust. Moreover, 
regular beans are not very susceptible to soybean rust. This 
could well have been soybean rust, but we cannot say for 
certain. Address: Dep. of Agriculture.

121. Goessmann, Charles A. 1893. Part II. On fi eld 
experiments and observations in vegetable physiology and 
pathology. Massachusetts State Agricultural Experiment 
Station, Annual Report of the Board of Control 10:169-195. 
For the year 1892. Jan. See p. 172-76, 190, 193, 195.
• Summary: Section 1 is titled “Field experiments to 
ascertain the effect of the exclusion of every form of 
nitrogen-containing manurial matter from the fertilizer 
applied for the production of a leguminous crop–soja bean–
on its yield per acre (Field A).”
 Page 172: In 1892 “The seed was sown in drills two 
and one-half feet apart May 16, at the rate of seven pounds 
to each (1/8 acre) plat. The soja bean seed, a late maturing 
variety, was bought of [seedsmen] J.M. Thorburn & Co., 
New York, at 8 cents per pound. The crop was cut for 
ensilage September 8. The young plants appeared above the 
ground May 28... The variation in the color of the crop was 
quite marked in different plats during the earlier stages of its 
growth. Those plats which received an addition of nitrogen 
in form of nitrate of soda showed a deeper green color than 
those which received other forms of nitrogen, in particular, 

sulphate of ammonia; while those that received no addition 
of nitrogen maintained a light green color until the close of 
the season.”
 The highest yield of green soja bean was 11.450 tons/
acre (plats 1 and 2). “An examination of the above tabular 
statement of the yield of each plat shows, in every case 
where no additional nitrogen in any form has been applied 
in connection with the phosphoric acid and potash used as 
fertilizer (plats 4, 7, 9), a decided falling off in the yield; 
fully one-third less than where barn-yard manure and nitrate 
of soda have furnished the nitrogen supply (plats 0, 1, 2, 3).”
 “The crop when harvested, Sept. 7 and 8, to serve for the 
production of a mixed ensilage (soja bean and fodder corn), 
showed no signs of seed pods or blossoms. It differed in this 
respect decidedly from other early maturing varieties, white 
and black soja beans, which have been raised and described 
by us in preceding annual reports. The advantage, if any, of 
this new variety of soja bean consists in the large amount 
of vegetable matter it produces, as compared with the early 
maturing varieties.”
 Section 4 is titled “Experiments with a variety of new 
forage crops (1892).” The report notes: “Soja bean (Soja 
hispida), fi ve rows. The seed was sown May 18. The young 
plants appeared above ground June 1 and began to bloom 
Sept. 22. The growth was very good, reaching a height of 
about 3 ft, but was very light colored. Oct. 2 the foliage was 
injured by frost (temperature, 33ºF).”
 Also discusses: Sainfoin, serradella, cow-pea, blue 
lupine, white lupine, yellow lupine (p. 190-95). In a 
following report, the soja bean is mentioned on pages 209-
10 (In 1892 several varieties of soja bean were raised; they 
yielded 10 tons per acre of green matter, 770 lb of straw and 
240 lb of beans).
 Note: No mention is made of soybean nodules, 
inoculation, or nitrogen-fi xing bacteria in this report. 
Address: Ph.D., LL.D., Director of the Station and Chemist, 
Amherst, Massachusetts.

122. Japan, Dep. of Agriculture and Commerce, Agricultural 
Bureau. 1893. A descriptive catalogue of the agricultural 
products exhibited in the World’s Columbian Exposition. 
Tokyo: Printed by Seishibun-sha. 115 p.
• Summary:  The World’s Columbian Exposition was a 
World’s Fair held in Chicago, Illinois, to celebrate the 400th 
anniversary of Christopher Columbus’s arrival in the New 
World in 1492.
 Discusses 38 commercial products, with most divided 
into basic information and products made from the crop. 
Includes: Rice (“The manures applied to rice fi elds” include 
“green manures, farm yard manures, composts, ordures, fi sh 
manures, Sake kasu, Shoyu kasu, rape seed cake, and soy 
bean [cake] {p. 11}), barley (“It is much used as the material 
for making miso. Miso is prepared by pounding together 
boiled soy bean, salt, and the Koji {yeast}* prepared from 
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common barley or naked barley; and is one of the most 
common articles of food in Japan.” (Footnote: *”Eurotium 
oryzae). It [barley] is also used for making ame {p. 23}).
 Wheat (“Wheat is used principally for preparing soy 
[sauce], vermicelli, onmen [sic, somen?], undon [sic, udon], 
and several kinds of confectionary” {p. 27}. It is also used 
for making fu or wheat gluten; “Roast ‘fu’ is used as food 
by boiling it with soup, soy, mirin, etc.” {p. 29}), naked 
barley (Hordeum nudum; hadakamugi), Job’s tears (Coix 
lacryma; hatomugi), soy bean (Soja hispida; daidzu), adzuki 
(Phaseolus Radiatus, [azuki]), sasage (Dolichos Umbellatus),
haricot bean (Phaseolus vulgaris), peas, buckwheat 
(“Sobakiri” and “Kôri-soba” are both seasoned with soy 
sauce {p. 46}), rape seed (Brassica chinensis, natane) 
and rape seed oil (natane abura), sesame seeds (yellow 
{kigoma}, white {shirogoma}, and black {kurogoma} are 
displayed) and sesame oil (made from only yellow and white 

sesame), yegoma (Perilla occimoides), hemp, 
shiitake, chilli (Capsicum Longum; tôgarashi; 
“The fresh unripe fruit and leaves of certain 
varieties are eaten by cooking them with soy, 
sugar, “Katsuwobushi” [katsuobushi],* etc.” {p. 
103}). Also discusses: Dried daikon (p. 109-11), 
konjak fl our (Conophallus konjak; konniak-ko, 
konnyaku; “For cooking, it is cut into small pieces 
and boiled with soy, soup, mirin, sugar etc.” 
{p. 112}), kampio (Lagenaria vulgaris; kampio 
[kampyo, kanpyo]; “It is used as an article of food 
by boiling with water, soy, sugar, mirin etc.” {p. 
113}), wine.
 Concerning the soy bean: In 1887, the 
total area of arable land devoted to soy bean 
cultivation is 4,633,152 tan (1 tan = 0.245 acre; 
thus 1,142,472.2 acres or 462.352.16 hectares). 
The total production of soy bean in the Empire was 
estimated to be 3,253,790 koku [419,459 metric 
tons] (1 koku = 180 liters, and 1 bushel = 35.2390 
liters; thus 585,682,200 liters = 16,620,284 
bushels).
 Note 1. From the above fi gures, a yield of 
14.53 bushels per acre can be calculated.
 From 1887 to 1891 the price of soybeans 
per koku ranged from 4.180 yen in 1888 to 5.319 
yen in 1890. Four specimens of soybeans were 
exhibited:
 No. 24. Green soy bean (awo-daidzu) The 
produce of Akumi-gun, in Yamagata prefecture.
 No. 25. Black soy bean (kuro-daidzu). The 
produce of Sapporo-gun, in Hokkaido. No. 26. 
Common soy bean. The produce of Chikuba-gun, 
in Ibaraki prefecture. No. 27. Soy bean (Itachi-
daidzu). The produce of Iruma-gun, in Saitama 
prefecture.
 “Daidzu or soy bean is extensively used 
in Japan to prepare various kinds of foods 

indispensable for the daily meal, such as ‘soy’ or ‘shôyu,’ 
‘tamari’ (a kind of soy), tofu, and miso. It is also largely used 
as a food for horses and manure [bean cake].
 Note 2. This is the 2nd earliest English-language 
document seen (April 2012) that mentions tamari, which it 
calls “tamari” (not “tamari shoyu”).
 A analysis of the percentage composition of 3 kinds 
of soy beans analyzed by the Sanitary Experiment Station 
at Tokio is given; Green soy beans have the highest crude 
protein content (42.85% with 12,28% water). White soy 
beans (shiro-daidzu) have the highest ash content (5.00% 
with 13.46% water). Black soy beans have the highest fat 
content (18.26%, and the 2nd highest crude protein content 
40.25%, with 11.09% water). Soy bean (Itachi-daidzu) from 
Saitama prefecture.
 Although daizu is abundantly produced in Japan, since 
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its daily consumption by all classes of people is great, it 
is now imported from China and Korea in large quantity. 
However imported soy bean is never used to make fi rst class 
shoyu or soy, since the imported beans are inferior to those 
produced in Japan.
 A table shows the quantity (in kin) and value (in yen) 
of soy bean exported from Japan from 1887 to 1891; 2.1 
million kin were exported in 1889.
 Four specimens of soy sauce are on display. Two 
brands (the trade marks are shown) are made by Mr. Mogi 
Shichirouemon, and two are made by Mr. Mogi Saheiji. All 
are made at Noda-machi, Chiba prefecture, Japan. Brands (a) 
and (c) are of the fi rst quality; brands (b) and (d) are of the 
second quality.
 A table shows the amount of shoyu made in Japan each 
year from 1887 to 1891; the amount ranges from 1,304,551 
koku in 1888 to 1,157,982 koku in 1890. Since 1 koku = 180 
liters, the amount made in 1888 is 234,819,180 liters. The 
total number of shoyu manufacturers in 1889 was 10,682. 
A table shows the price (in yen) of various brands and 
quantities of shoyu from 1887 to 1892. A brief description 
of the process for making shoyu is given. The word “barm” 
is used instead of koji. Either barley or wheat can be used 
with daizu to make the barm. The “mixture is kept for about 
25 months, stirring it occasionally with a paddle, say twice a 
day during winter and three times in summer, and when it is 
fermented to the required degree, soy is extracted by means 
of a soy press. The clear liquid thus obtained is pasteurized 
by heating to about 130º F. and when entirely cooled, it is 
transferred into casks.”
 As shoyu is manufactured from daizu, wheat, etc., “it 
naturally contains a large quantity of albuminous matter. 
Shoyu is used in Japan as table salt is in Europe and 
America; consequently it is indispensable for daily use 
for cooking fi sh, meat, vegetables. etc. It has a remarkable 
merit when applying it in the place of sauces (like 
‘worcestershire’) for beefsteak, fry, stew, etc. It answers 
better than salt when used with cold meat.
 “Japanese soy or ‘Shoyu’ has long been exported to 
various parts of Europe where those who once taste it never 
fail in extolling its fl avour. It is said that in Holland, Japanese 
soy has been used by many people from long years ago 
and highly esteemed by them.” A table shows the chemical 
composition of shoyu.
 “Since the fi ne fl avour of Japanese soy has recently 
become known to people abroad, several trial consignments 
were made both to Europe and America, and the result, 
though it has obtained a high reputation among them, still 
it has not yet become a leading article of export.” A table 
shows the annual amount and value of shoyu exported from 
Japan from 1887 to 1891. It ranges from 1,302.71 koku 
worth 11,091 in 1887 to 3,749.01 koku worth 41,028 yen in 
1891. Thus the exports are growing rapidly.
 Three specimens of tamari are one display, one dilute 

and one concentrated. The fi rst two are made and sold by 
Mr. Ishima Mosaku. The 3rd (regular tamari) is made and 
sold by Mr. Morimoto Chôhachi. All are made at Yokkaichi 
in Miye [Mie] prefecture. Tamari is made chiefl y in the 
prefectures of Miye, Aichi and Gifu [in central Japan]. 
Tamari is very similar to shoyu except that no wheat is used 
in manufacturing tamari.
 Tofu (bean curd): “Tofu is one of the most favourite 
foods of Japanese and sold in all places both in towns and 
villages. The specimen here exhibited is called Yakidofu 
and is prepared by roasting partially dried ‘Tofu’ over a 
charcoal fi re.” “As ‘Tofu,’ sometimes called bean curd, being 
a coagulated vegetable albumen of soy beans, it contains 
a large proportion of nutritious matter, most important to 
human life, especially, to those who subsist mainly upon 
vegetables.” The price of this Yakidofu is 18 yen per 10 
dozen.
 Note 3. This is the earliest English-language document 
seen (April 2013) that mentions grilled tofu, which it calls 
Yakidofu.
 A specimen of Kôri-tôfu or frozen bean curd is 
displayed; it is made in Minami Adzumi-gun, Nagano 
prefecture. “As it can be preserved for many years it is a 
suitable for provision for vessels undertaking long voyages.”
 Concerning adzuki: There are both red adzuki and white 
adzuki. Early varieties are sown in the spring; late varieties 
{called aki-adzuki in the autumn}. “It is mostly used for 
preparing “An”–a pulpy mixture of boiled Adzuki fl our and 
sugar, and in that state is largely used for making various 
kinds of confectionary.” It is also used to make “Sarashi-an 
or refi ned fl our of ‘adzuki,” and “shiruko–a juice prepared by 
boiling the fl our with a suitable quantity of water and adding 
sugar...” Note 4. Shiruko could be described as adzuki bean 
soup with mochi (rice cake).
 Concerning rape seed: “Rape was formerly cultivated 
to a great extent but since the introduction of Kerosene Oil, 
the acreage of its cultivation has been much diminished, yet 
it is grown in nearly all parts of Japan and forms one of the 
important farm crops.”

123. Neale, A.T. 1893. III. Field tests of forage crops. 
I. Varietal tests of southern pea vines, &c. Delaware 
Agricultural Experiment Station, Annual Report 5:31-35. For 
the year 1892.
• Summary: Contents: Relative yields of green crop per acre. 
Relative yields of seed per acre. Cost of seed. Peculiarities of 
growth. Effects of commercial fertilizers upon crop yields. 
Summary.
 The “Soja bean, a Japanese plant, is urged by a few 
farmers and experimenters as superior to all other fodders.” 
At Dover, the soja bean gave a maximum yield of 8.6 tons/
acre of green vine fodder when fertilized with Nitrate of 
Soda and Muriate of Potash. By comparison, the best cow 
pea varieties gave 12.5 and 12.6 tons/acre under similar 
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conditions. Soja bean seed costs $2.25 per bushel, and 1 
bushel sowed 4.0 acres.
 The section titled “Peculiarities of growth” states (p. 
33): “The Soja bean is upright in its growth, makes a great 
deal of foliage and does not run or tangle; it, too, could 
be easily handled with mowing machinery, &c., if thickly 
planted.”
 Note: This is the earliest document seen (June 2021) 
that uses the word “machinery” (“mowing machinery”) in 
connection with soybean harvesting or production. Address: 
Director of the Station, Newark, Delaware.

124. Goessmann, Charles A. 1894. Field and fertilizer 
experiments: 7. Field experiments to compare the effect of 
homemade mixed stable manure, of unleached wood ashes, 
and of various mixtures of commercial fertilizing material 
on the yield of some prominent farm crops, when applied 
as manure under otherwise fairly corresponding conditions 
(1888-94). Massachusetts State Agricultural Experiment 
Station, Annual Report of the Board of Control 11:183, 227-
36. For the year 1893. Jan.
• Summary: Apparently the Massachusetts agricultural 
experiment station now considers the “Soja bean” a 
“prominent farm crop,” because it is used in these 
experiments, grown on 2.08 acres in 1890, at the rate of 50 lb 
of seed per acre. The yield of green forage from 5 plats (cut 
when blooming, containing 22% dry matter), calculated on a 
lb/acre basis was: 9,037, 9,665, 7,313, 10,603, and 10,305.
 In 1892 60 lb of seed/acre was used, and in 1893 103 
lb/acre was used. It was concluded that “Soja beans should 
be planted in drills, to keep the weeds down... Vetch and 
oats yield larger crops, suitable for green fodder, than soja 
bean, at an early part of the season... Both crops, vetch and 
oats and soja bean produce a valuable ensilage.” Address: 
Ph.D., LL.D., Director of the Station and Chemist, Amherst, 
Massachusetts.

125. Zavitz, C.A. 1894. Report of the experimentalist. 
Ontario Agricultural College and Experimental Farm 
(Guelph), Annual Report 19:53-130. For the year 1893. See 
p. 79.
• Summary: The section titled “Beans, comparative test of 
17 varieties” (p. 79), states: “In 1893, 17 varieties of beans 
were grown on plots side by side... Each plot was one one-
hundred and-sixtieth of an acre. The beans were planted in 
rows 25 inches apart on May 22nd...”
 A table shows the names of the 17 varieties and the 
yield of each. “Yellow Soy” yielded 20.4 bushels/acre and 
Edamaine [Edamame] yielded 7.7 bushels/acre. The seed 
of the Yellow Soy was obtained from the United States, 
and that of the Edamaine [sic], a fodder plant, was obtained 
from the Kansas Experiment Station [from Prof. Charles 
C. Georgeson]. “Other varieties [sent by Georgeson] which 
did not mature their seed were Yamagata, Cha Daidzie [sic, 

Yamagata Cha-Daidzu], Kiyusuke Daidzie [sic, Kiyusuke 
Daidzu; both soy bean varieties] and Black Podded Adyuski 
[sic, Adzuki]. These varieties will be tested again in another 
year.
 Note 1. This is the 2nd earliest document seen (Aug. 
2019) that clearly refers to soybeans in Canada, or in Ontario 
province, Canada, or to the cultivation of soybeans in 
Canada, or in Ontario province, Canada (May 1893). The 
source of these soybeans was the United States, probably 
from Kansas.
 Note 2. This is the earliest document seen (Aug. 2019) 
by or about C.A. Zavitz in connection with soybeans. Zavitz 
apparently does not realize that Yamagata Cha-daidzu and 
Kiyusuke daidzu are the names of soja bean varieties (see p. 
79).
 Note 3. This is the earliest document seen (Aug. 2019) 
in which C.A. Zavitz states that he obtained soybeans from 
Kansas. Between 1890 and 1893 the Kansas Agricultural 
Experiment Station and Prof. Charles C. Georgeson who 
worked there published more than twenty articles on 
soybeans; Prof. Zavitz probably read at least one of these 
before he contacted Kansas to request soybean seeds.
 Note 4. Bound at the back of this volume is the 15th 
“Annual Report of the Ontario Agricultural and Experimental 
Union.” Address: B.S.A., Experimentalist, Ontario 
Agricultural College [Guelph, Ontario, Canada].

126. Plumb, Charles S. 1894. A substitute for coffee. Purdue 
University (Indiana) Agricultural Experiment Station, 
Newspaper Bulletin No. 6. 4 p. May 9. [1 ref]
• Summary: “While no substitute will satisfy the lover of 
high-grade coffee, the peculiar properties of coffee as a 
drink render it unsuited to a few people in every community. 
These few persons frequently make use of a substitute, 
which, while lacking the alkaloid of true coffee, in a measure 
imparts to the fl uid made from it a fl avor similar to that of 
coffee. Such a drink may be palatable, nourishing, and well 
adapted to the person using it.
 “The purpose of this brief bulletin is to direct attention 
to what seems to be a desirable and easily available 
substitute for coffee, such as can be grown upon the farm in 
this latitude, viz: the Soy or Soja bean.
 “The Soy bean (Soja hispida) is a Japanese plant that 
has been but little grown in America...
 “The writer’s attention was fi rst directed to the peculiar 
merits of the roasted Soy bean, as a substitute for coffee, by 
Mr. L.D. Brown early in 1892, who was then a farmer in this 
county [Tippecanoe County]. In a letter, Mr. Brown says: 
‘We have used it almost exclusive of other coffee, for coffee, 
for many years–seven or eight [i.e., since 1884 or 1885], 
I believe. I have raised 782 beans on one stalk from one 
bean planted, and had 16 bushels on one acre in Tippecanoe 
county.’...
 “Samples of Soy beans grown upon the Station grounds 
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in 1892 were analyzed in the laboratory under the direction 
of Prof. Huston, and some of the roasted bean from the same 
source was also analyzed.”
 A table then shows the composition of soy bean 
(unroasted and roasted), coffee (unroasted and roasted), 
artifi cial coffee [we are not told from what it was made], 
and barley coffee. Roasted soy beans contain 21.61% fat 
compared with 15.63 for roasted coffee and 3.25% for barley 
coffee. Roasted soy beans contain 6.49% carbohydrates 
compared with 39.73% for real coffee. Only real coffee 
contains caffeine (1.18% unroasted, 1.38% roasted).
 “Of the Soy coffee, 17.07% became soluble when boiled 
in water for drinking. The one main and essential difference 
between the seeds of the Soy and coffee is that one contains 
an alkaloid–caffeine–to which is due its peculiar fl avor, 
which the other lacks... It is important to note that the Soy 
bean roasted is more nutritious than the artifi cial coffee 
or barley coffee sold in the market, and that the two latter 
contain but little fat and a great deal of carbohydrates (starch 
and sugar mainly)...
 “As tried in the family of the writer, the drink made 
from the Soy bean was agreeable, and enjoyed more than 
some of the so-called coffee served in some hotels and 
restaurants. I have no hesitation in recommending farmers 
to make a drink from roasted Soy beans, rather than buy the 
cheap grades of coffee sold on the market, that in so many 
cases are adulterated with burnt pastry beans, peas, chicory, 
etc. Drink made by a number of persons in this community 
from the roasted Soy bean was much relished.
 “A tablespoonful of the ground beans makes a cup of 
coffee. Mr. Brown recommends using one-fourth cup of 
common coffee and three-fourths cup of Soy to begin with, 
and one will thus more readily become accustomed to it... 
Special care should be taken in roasting. The hull of the bean 
should be brown, and not black, when properly roasted, and 
the berry should grind easily in the mill.
 “In 1892 a man by the name of Cole, of Missouri, 
advertised extensively at $3.50 per lb., cash with order, what 
he termed “Cole’s Domestic Coffee Berry.” This so-called 
coffee, a sample of which was sent to this station, was made 
from nothing else than Soy beans, the seed of which can be 
secured of leading seedmen at from 10 to 15 cents a pound.”
 Other substances used to make coffee substitutes are: 
roasted rye, roasted malt and chicory (by German peasants), 
roasted barley with molasses, 5 parts bran mixed with 1 part 
molasses, then browned, and fi nally boiled.
 “In view of the large amount of highly adulterated coffee 
sold on the market, wherein the cereals and peas and beans 
play an important part, it would seem just as well for more 
of the people who buy the low grade, cheap coffee to make 
their drink out of a substitute which will answer the same 
purpose in every respect and cost materially less.”
 Note 1. This is the 2nd earliest document seen (March 
2021) concerning soybeans in Indiana, or the cultivation of 

soybeans in Indiana. This document contains the 2nd earliest 
date seen for soybeans in Indiana (1884 or 1885), or for the 
cultivation of soybeans in Indiana (by 1892). The source of 
these soybeans is not known. We do not know whether or 
not Mr. Brown grew (in Indiana) the soybeans he used as a 
coffee substitute.
 Note 2. This is the earliest known publication by the 
Indiana Agric. Exp. Station or Purdue University that 
mentions the soybean. This document also contains the 
earliest date seen (1892) for the cultivation of soybeans at the 
Indiana Agric. Exp. Station.
 Note 3. This document contains the earliest date seen 
(March 2021) that mentions “Cole’s Domestic Coffee Berry” 
(1892 at $3.50/lb) or the fact that it was sold by a Mr. Cole in 
Missouri.
 Note 4. This is the earliest English-language document 
seen (March 2021) that uses the term “Soy coffee” to refer to 
a coffee made from soybeans.
 Note 5. This is the earliest English-language document 
seen (March 2021) that uses the term “barley coffee” to refer 
to a coffee made from barley.
 Note 6. This News Bulletin was soon reprinted in the 
Indiana (Purdue) Agric. Exp. Station, 7th Annual Report 
(Feb. 1895), p. 45-49. Address: Director of the Station, 
Lafayette, Tippecanoe County, Indiana.

127. Flagg, Chas. O. 1894. Rotation of crops. Rhode Island 
Agricultural Experiment Station, Annual Report 6:176-95. 
For the year 1893. See p. 190-93.
• Summary: The section titled “Experiments with 
leguminous plants” (p. 190-93) states: “The trial of legumes 
was made upon three of our most uniform and thoroughly 
exhausted plots of the experiment land on the plain. The 
object, aside from studying the habits and growth of the 
most common leguminous plants, was to determine the 
effects of different applications of nitrogen. The three plots 
(permanently numbered 17, 19, and 21) each received an 
application of 1,200 pounds dissolved South Carolina Rock 
(16.63 per cent. total phosphoric acid), and 180 pounds 
muriate of potash (50 per cent. potassium oxide), while 
in addition No. 19 received 150 pounds of nitrate of soda 
(15.50 per cent. nitrogen), and No. 21 received 450 pounds 
of nitrate of soda of the same strength, while no nitrogen 
whatever was applied to No. 17.”
 Seeds of 32 legumes were sown on 29 May 1893 in 
duplicate rows 3 feet apart across on each of the three plots. 
Seven varieties of soja beans were planted. A “Table giving 
weights of short rows and computed yields per acre” (p. 191) 
shows the amount of nitrogen or soda applied to each plot 
and the computed yield of green fodder (in pounds per acre) 
for the 3 plots. The Soja Bean varieties and their yield range 
for the three plots are: Medium Green Soja Bean (4613–
6597), Medium Black Soja Bean (4386–7108), Early White 
Soja Bean (1890–2646), Yamagata-cha Daidzu [brown] 
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(2646–4915), Kiyusuke Daidzu (5369–7562), Edamame 
(3403–3781), Yellow Soy (2193–3856). The two varieties 
giving the highest yields were Kiyusuke Daidzu (7562 lb/
acre) and Medium Black Soja Bean (7108 lb/acre). Yields are 
also given for Black Podded Azuki (3100–5218) and White 
Podded Azuki (4537–5596), White Lupine, Blue Lupine, 
Yellow Lupine, Serradella, and Spurry (Ornithopus sativus).
 “In our last report (Fifth Annual Report, page 150) we 
called attention to the merits of the varieties of the soja or 
soya bean and cow pea as fodder crops especially valuable to 
the dairy man for summer feeding, soiling and for ensilage. 
They are tender plants and can only be sown when all danger 
of frost is past and must be harvested before frost in the fall, 
therefore their season of usefulness is somewhat limited. The 
farmer with a large herd of milch cows and limited pasture 
desires an abundant crop for soiling early in spring and late 
in autumn. We can fi nd such among the leguminous plants.”
 Note 1. This is the earliest document seen (Nov. 2020, 
one of two documents) that mentions the soybean varieties 
Medium Black or Medium Green.
 Note 2. This is the earliest English-language document 
seen (March 2006) that uses the word “Azuki” to refer to 
azuki beans. Address: Director of the Station, Agriculturist, 
and President of the Board of Managers, Providence.

128. Hills, J.L. 1894. Dairying. Vermont Agricultural 
Experiment Station, Annual Report 7:70-118. For the year 
1893. See p. 109-10, 114-18.
• Summary: Section VIII, titled “Ensilaging soja bean 
and vetch” (p. 109-10) states: “Among the crops grown 
experimentally during 1893 were the Soja Bean (Soja 
hispida), and the Russian or Villous Vetch, (Vicia villosa)... 
They were planted in rows 27 inches apart and the soja 
bean was cultivated. The soja bean plot (No. 11) contained 
2,520 square feet and grew 564 lb green fodder, equivalent 
to nearly 5 tons green fodder, or a ton and a fi fth dry matter 
to the acre. The vetch and soja bean plot (No. 13) contained 
2,592 square feet and grew 824 pounds of green fodder, 
equivalent to nearly 7 tons of green fodder, or a little over 
a ton and a third of dry matter to the acre. The crops were 
harvested Sept. 20 and ensilaged in small cylindrical silos. 
After about 6 months the silos were opened and the contents 
fed out. The cows ate the ensilages readily, but the quantities 
were too small to admit of experimental feeding. Both 
ensilages kept nicely and had a pleasant aromatic odor.” One 
table (p. 110) shows the composition of dry matter for soja 
bean, soja bean ensilage, villous vetch and soja bean, and 
villous vetch and soja bean ensilage. A second table (same 
page) shows the yields and losses in the same ensilaged 
crops per acre.
 Section XI, titled “Miscellaneous fodder crops” (p. 114-
18) states that in the summer of 1893 various fodder crops 
were planted by the former director, Prof. W.W. Cooke. A 
table (p. 114) shows that Soja beans (obtained from J.M. 

Thorburn & Co. [seedsmen] of New York, and from the 
Hatch Experiment Station of the Massachusetts Agricultural 
College) were planted in 27 inch rows at the rate of 56 lb/
acre and harvested on Sept. 20. Those from Thorburn yielded 
22,519 lb/acre of green fodder, and those from Massachusetts 
yielded 9,752 lb/acre. Villous vetch and soja beans were 
planted in 27 inch rows at the rate of 30 and 35 lb. of seed 
per acre respectively and harvested on Sept. 21. The yield 
was 13,843 lb/acre of green fodder.
 A second table (p. 115) gives the composition (both 
original substance and dry matter) of each crop in terms of 
water, crude ash, crude protein, crude fi ber, nitrogen free 
extract, ether extract, nitrogen, phosphoric acid, and potash. 
A third table (p. 116) shows “Pounds of dry matter and 
fodder ingredients per acre in experimental crops.” Other 
crops discussed on p. 316-18 include Japanese radish, spurry, 
crow foot millet, panicle millet, and rape.
 On p. 318 there are three entries (X, XI, and XIII) 
for “Soja (or soy) bean (Soja hispida).” Entry XI is for 
“seed obtained from the Hatch Experiment Station of the 
Massachusetts Agricultural College... This is a Japanese 
plant which has been grown in this country for several years. 
It has been very generally successful as a forage crop. The 
dried and ground beans make a passable imitation coffee 
(Plumb 1894). A few varieties, ‘Early White,’ ‘Medium 
White,’ ‘Medium Green,’ ‘Medium Black,’ and perhaps 
others mature seed in Massachusetts, and have yielded from 
22 to 28 bushels per acre. It is a good plant for fodder or 
ensilage. The seed planted here in 1893 was obtained from 
two sources. That obtained from the Massachusetts Station 
grew best and yielded fi ve tons of green fodder, a ton and 
a quarter of dry matter and a quarter of a ton of protein to 
the acre. Both green and ensilaged it was relished by the 
cattle. This same crop has proved very satisfactory this year 
(1894).”
 Note: This is the earliest document seen (March 2021) 
concerning soybeans in Vermont, or the cultivation of 
soybeans in Vermont. This document contains the earliest 
date seen for soybeans in Vermont, or the cultivation of 
soybeans in Vermont (summer, 1893). The source of these 
soybeans was J.M. Thorburn & Co. of New York, and the 
Hatch Experiment Station of the Massachusetts; Hatch in 
turn got them from Japan (see Hills 1895). Address: Director 
of the Station and Chemist, Burlington, Vermont.

129. True, A.C. 1894. Report of the Director of the Offi ce of 
Experiment Stations. Report of the Secretary of Agriculture. 
p. 417-64. For the year 1893. See p. 439-40.
• Summary: In the section on “Practical experiments at 
the Agricultural Experiment Stations” (p. 365+), there is 
a long subsection titled “Soja beans” (p. 439-40) which 
states: “These beans are also known as soya and soy beans. 
Two distinct species have been called by these names. The 
small bean (Phaseolus radiatus) is largely used in Japanese 
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confections, but is of no special value as a forage plant.
 “The large bean (Soja hispida or Glycine hispida) is 
the true soja bean, and has been found by the stations in a 
number of States to be a valuable forage plant. In Japan this 
bean is largely used as food for man and animals.
 “The soja bean is an animal leguminous plant 
resembling the bunch or upright varieties of cowpeas. The 
growth is erect and from 3 to 4.5 feet high. The short pods 
are borne thickly on the stocky, bushy plant. Stems, leaves, 
and pods are densely covered with short hairs.
 “The soja bean can not be said to be a new plant in 
the United States but was introduced from Japan before 
the organization of the experiment stations in 1888. 
However, the varieties fi rst introduced were too late in 
maturing for localities in which early autumn frosts occur. 
The Massachusetts State Station and the Kansas Station 
introduced from Japan early varieties of soja beans, Repeated 
experiments at these stations indicated that these matured 
in Massachusetts with the same certainty as the common 
varieties of corn, and that they ripened in Kansas in any 
season. The varieties which experiments have shown to be 
early enough for Kansas are Eda mané [sic, Eda-mame; see 
Popenoe, Mason, and Marlatt 1891], Yellow Soy, Yamagata 
Cha-daidzu [brown], and Kiyusuké Daidzu. In Kansas soja 
beans have shown considerable ability to resist drought.
 “The seed should be planted only after the ground is 
warm in the spring. In Kansas the latter part of May is the 
preferred season. The beans, at the rate of 5 to 10 per foot, 
are planted in drills from 2.5 to 3 feet apart. The cultivation 
is similar to that given the bunch varieties of the cowpea and 
should not occur while the leaves are wet with dew or rain. 
The vines are cut when the beans begin to ripen, cured in 
small, high piles, and threshed when dry.
 “At the South Carolina Station the yield of beans was 
from 10 to 15 bushels per acre. At the Georgia Station soja 
beans yielded 1,307 pounds of beans per acre, while the yield 
of cowpeas on an adjacent plat was only 840 pounds. The 
weight of dry forage from the former was also greater than 
that of the hay from cowpeas. At the Massachusetts Hatch 
Station the variety Medium Early White soja bean yielded at 
the rate of 35 bushels per acre. The variety Black Medium 
made a ranker growth of vine than most of the other sorts. 
At the Massachusetts State Station soja beans yielded 5,949 
pounds of dry matter per acre. The red varieties [probably 
azuki beans] have been found superior to the white in 
productiveness and in beauty of appearance. At the Georgia 
Station soja-bean forage was relished by stock and was 
more easily cured than cowpea vines. The yield of soja bean 
forage, exclusive of beans, was at the rate of 2,940 pounds 
of dry matter per acre, containing 88.2 pounds of crude fat, 
438.06 pounds of crude protein, 730.29 pounds of fi ber, 
1,143.36 pounds of nitrogen-free extract and 186.39 pounds 
of ash. Analysis showed the beans to be much richer than 
cowpeas in protein and fat but poorer in starchy matters. One 

hundred pounds of air-dry beans contained 25.86 pounds 
of nitrogen-free extract. The nutritive ratio is very narrow. 
This very high percentage of fat and protein makes soja 
beans a suitable substitute for cotton-seed meal and linseed 
meal and other concentrated and costly feeding stuffs which 
dairymen often fi nd it necessary to purchase. Soja bean meal 
without any admixture was relished by milk cows at the 
Massachusetts Hatch Station.
 “The soja-bean plant has been advantageously used for 
hay, for soiling, and for silage, and is believed to have, in 
common with most cultivated leguminous plants, the power 
of obtaining some of its nitrogen from the air, and hence 
acting as a soil renovator.”
 Note: This is the earliest English-language document 
seen (Oct. 2006) that contains the term “cowpea vines” 
(or “cowpea vine”). Address: Director of the Offi ce of 
Experiment Stations [USDA, Washington, DC].

130. Goessmann, Charles A. 1895. Field experiments. 
Massachusetts State Agricultural Experiment Station, Annual 
Report of the Board of Control 12:189-321. Jan. For the year 
1894. See p. 189-90, 195-98, 231-32, 243-44, 248-49, 321.
• Summary: In Part 1, titled “Field experiments for the 
purpose of studying the economy of raising leguminous 
crops (clover-like plants)...,” pages 196-99 discuss the soja 
bean. “An early maturing variety of white soja bean was the 
crop employed for the experiment.” The soja beans were 
planted on May 12 in drills two and one-half feet apart. 
“The plants appeared above ground on May 21. June 5 
the fi eld was cultivated an hoed, and also on the 16th and 
25th and July 12.” One table (p. 197) shows the height in 
inches of soja-bean plants upon the 11 different plats of 
fi eld A, on 3 dates (July 3, July 10, July 24) during the 1894 
season. The tallest plants on July 24 were 27 inches high; 
the drought probably limited their height. Those receiving 
no nitrogen addition had a yellowish appearance. “The crop 
was cut August 28, being put into the silo with corn for the 
production of a mixed silage.” A second table (p. 197) shows 
the yield of soja beans on the 11 different plats during the 
1894 season. Converted to pounds per acre, the yields ranged 
from 7,000 lb/acre to 4,050 lb/acre. A third table (p. 198) 
gives a nutritional analysis of the “early maturing soja bean” 
(whole plant as is, and dry matter only). Conclusion: Adding 
nitrogen is not cost effective.
 Part 4, titled “Experiments with forage crops” (p. 213-
30), discusses experiments with 27 such crops, including 
early-maturing soja bean (Soja hispida) and late-maturing 
soja bean (the seed was obtained from J.M. Thorburn & Co., 
New York). Also tested were prickly comfrey (Symphytum 
offi cinalis), alfalfa (Medicago sativa, [called “lucerne” in 
Britain and Australia]), alsike clover (Trifolium hybridium), 
sainfoin (Onobrychus sativa), Japanese clover (Lespedeza 
striata), serradella (Ornithoptus sativus), Bokhara clover 
(Melilotus alba), yellow lupine (Lupinus lutens), blue lupine 
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(Lupinus perennis), white lupine (Lupinus alba), Southern 
cow-pea (Dolichos sinensis), silver-hull buckwheat, Japanese 
buckwheat, common buckwheat (all three Fagopyrum 
esculentum), and Spanish peanut (no scientifi c name given).
 The soja bean was used in a mixed silage with corn. 
During 1894 some 3.125 tons of soja bean (green) were 
raised on the experiment station farm.
 A diagram (p. 248) shows that soja beans were tested 
on Field D in 1892 and 1893. A table titled “Compilation of 
analyses of fodder articles raised (1894)” (p. 249) gives a 
chemical analysis of the dry matter in “Late maturing soja 
bean.”
 Note 1. This is the earliest document seen (Jan. 2002) 
that mentions lupins in the United States.
 Note 2. This is the earliest English-language document 
seen (Jan. 2002) that contains the term “Spanish peanut” 
(p. 232) or “Spanish peanuts,” worldwide or in the United 
States. Address: Ph.D., LL.D., Director of the Station 
[Amherst, Massachusetts].

131. Zavitz, C.A. 1895. Report of the experimentalist. 
Ontario Agricultural College and Experimental Farm 
(Guelph), Annual Report 20:63-128. For the year 1894. See 
p. 86.
• Summary: In the section titled “Beans, comparative test 
of 13 varieties” (p. 85-86), a table shows that two soy bean 
varieties were tested for yield in 1893 and 1894. Yellow 
Soy produced the equivalent of 20.4 bu/acre in 1893 and 
15.56 bu/acre in 1894, for a 2-year average of 17.98 bu/
acre. Edamaine [sic, Edamame] produced the equivalent of 
7.6 bu/acre in 1893 and 6.94 bu/acre, for a 2-year average of 
7.44 bu/acre. For Yellow Soy, a measured bushel weighed 
59.13 lb and Yellow Soy yielded 1.82 tons/acre of straw. 
For Edamaine, a measured bushel weighed 59.00 lb and 
Edamaine yielded 1.19 tons/acre of straw.
 A full-page photo shows “Second year students and 
members of staff, June, 1894.”
 Bound at the back of this volume is the 16th “Annual 
Report of the Ontario Agricultural and Experimental Union” 
(p. 243-301).
 Note 1. This is the earliest Canadian document seen 
(Aug. 2021) that gives the yield of soybeans or a soybean 
variety to the nearest one-tenth of a bushel.
 Note 2. In a “Report of experiments in agriculture,” 
presented by C.A. Zavitz, B.S.A., Director, Ontario 
Agricultural College, Guelph (p. 276-301), 12 experiments 
on various crops and soils are described; soy is not 
mentioned. Address: B.S.A., Experimentalist, Ontario 
Agricultural College [Guelph, Ontario, Canada].

132. Plumb, Charles Sumner. 1895. Silos and silage. 
Farmers’ Bulletin (USDA) No. 32. 30 p.
• Summary: Starts with a good history of silos and silage 
worldwide. The section titled “Selection and culture of silage 

crops” begins: “The plants most available for silage in the 
United States are Indian corn, red clover, rye, oats, wheat, 
sorghum, the millets, and alfalfa in the North, and soja beans 
and cowpeas in addition to the above in the South. Indian 
corn is the great silage plant of America. It... will produce 
the largest amount of desirable silage per acre of any crop 
we can grow. Fifteen to twenty tons of green fodder can be 
grown on an acre without diffi culty over a large part of the 
United States” (p. 18). “A process to be recommended is the 
cutting of cowpeas or soja beans and placing them separately 
or together with the corn in the silo. This gives more 
nutritious silage than corn alone” (p. 20).
 The section titled “Composition and feeding value of 
silage” contains a table (p. 21) showing the composition of 
the following kinds of silage: Corn, sorghum, red clover, soja 
bean, cowpea vine, fi eld pea vine, and a mixture of cowpea 
and soja bean vines. Field pea vine silage has the highest 
protein content (5.9%), followed by red clover silage (4.2%), 
then soja bean silage (4.1%).
 Soja bean silage is also mentioned on pages 24, 27. 
Address: Prof. of Animal Industry and Dairying in Purdue 
Univ. and Director of the Indiana Agric. Exp. Station.

133. Georgeson, C.C. 1895. Soy beans for stock. Prairie 
Farmer 67(45):1. Nov. 9.
• Summary: “Jas. E. Booge, of Sioux City, Iowa, writes: ‘I 
wish to know in what climate soy beans grow, and what time 
it is best to plant them. It is something I know nothing of, 
and I would like to try them. How many bushels will they 
produce to the acre, and what kind of stock will eat them, 
and how should they be prepared for food?’
 The author replies: “We have grown soy beans here, 
at the Kansas Experiment Station, for the last six years, 
and always with gratifying success. They withstand the dry 
weather and hot winds better than any other legume that 
we have tried so far. Their power to resist drought and their 
highly-nutritious qualities are their chief recommendations. 
The early varieties can be grown successfully as far north as 
South Dakota and in Wisconsin. The later varieties cannot 
be depended on to mature seed even here in Kansas. They 
should not be planted until the ground is warm. We usually 
plant the main crop here at the Kansas Station during the 
last ten days of May, but they can also be planted later. Last 
year I planted a fi eld on the wheat stubble just after the 
wheat was removed in the beginning of July, and although 
the season was excessively dry they still produced a crop of 
beans which matured seed before frost. Like all other crops, 
they do best on rich soil, but they will grow on poor soil also. 
They yield better than navy or other fi eld beans. They can 
be planted with a bean planter, a corn planter or even a grain 
drill. We usually plant them with a shoe press drill, stopping 
up three hoes [sic, holes] so as to leave the rows thirty-two 
inches apart, and a plant to each two inches of row is thick 
enough. A bushel of seed put in in this manner will plant an 



SOYBEAN YIELDS AND YIELD RESEARCH (10 BCE to 2021)   98

© Copyright Soyinfo Center 2021

acre.”
 “As to the use of the soy bean as stock food, we have 
fed it to stock as ensilage in the form of hay, and the ripe 
beans ground to a meal, in all cases with gratifying results. 
The ensilage produced a marked increase in the quantity, 
and an improvement in the quality of the milk, and the bean 
meal is better than oil meal in nutritive qualities. To be exact, 
linseed oil meal contains twenty-seven pounds digestible 
protein, and 32.2 pounds carbohydrates, and 7.1 pounds 
fat, in 100 pounds of meal, whereas soy bean meal contains 
30.1 pounds digestible protein, 30.7 pounds carbohydrates, 
and 15.8 pounds fat in 100 pounds. If made into hay the 
crop should be cut when the beans in the pod are about half 
grown, just before the leaves begin to fall. After it is cured it 
should be handled as little as possible to avoid crumbling the 
leaves. This hay has a nutritive quality equal to that of bran. 
We have, in a favorable season, raised three tons of this hay 
per acre.
 “The seed from which the stock we have here, is grown 
was originally imported by the writer direct from Japan.”
 Note 2. This is the earliest document seen (March 2021) 
concerning soybeans in South Dakota, or the cultivation 
of soybeans in South Dakota. This document contains the 
earliest date seen for soybeans in South Dakota, or the 
cultivation of soybeans in South Dakota (Nov. 1895). The 
source of these soybeans is unknown.
 Note 3. This is also the earliest document seen (March 
2021) concerning soybeans in Wisconsin, or the cultivation 
of soybeans in Wisconsin. This document contains the 
earliest date seen for soybeans in Wisconsin, or the 
cultivation of soybeans in Wisconsin (Nov. 1895). The 
source of these soybeans is unknown.
 Note 4. This is the earliest document seen (June 2021) 
that uses the word “planter” (“bean planter”), or the word 
“drill” (referring to an implement), or the term “grain drill” 
in connection with soybean production. Address: Prof., 
Kansas Agric. Exp. Station [Manhattan, Kansas].

134. Valder, George. 1895. Experiments with pulses. 
Agricultural Gazette of New South Wales 6(11):768-70. Nov.
• Summary: Section 2, titled “Soy bean (Soja hispida, 
Moench.)” states: “This plant has also proved very suitable 
for the Wagga Wagga district. Sown at the same time as the 
cow-pea, it took longer to produce its seed, but yielded 5 
bushels per acre more, viz., 39 bushels per acre. The yield 
of fodder, however, was not nearly so heavy, and I do not 
think it will ever compete successfully with the cow-pea 
as a forage plant. In many parts of the United States large 
quantities of cow-pea and soy-bean are made into hay, and it 
is intended to this season to carry out experiments as to their 
value for this purpose here.”
 Also has sections discussing: Cow pea (Vigna catiang, 
Endl.). Mung bean (Phaseolus mungo, Rox.). Pigeon 
pea (Cajanus indicus, Spreng.). Tangier pea (Lathyrus 

tingitonus.) Lima bean (Phaseolus lunatus, Linn.). Address: 
Wagga Wagga Experimental Farm [NSW].

135. Dombrowski, Raoul von. 1895. Vorkehrungen gegen 
Culturschädigung durch das Wild im Gebiete der Forste 
[Precautions against damage to cultivation by deer in forest 
areas]. Oesterreichische Forst- un Jagd-Zeitung (Vienna) 
13(50):397-99, col. 1 of p. 398. Dec. 13. [Ger]
• Summary: 4. To the extent that the ownership conditions 
allow in the hunting ground areas, it appears to be necessary 
not only in the interest of rational gamekeeping, but also 
in that of silviculture / forestry (Forstkultur) to set up a 
correspondingly large area of the forest fl oor into several 
reasonably distributed plots as constant deer and wildlife 
food plots.
 [The article then goes on to suggest crop rotations within 
the forest in order to provide a constant food supply for the 
game.]
 A table titled Of Sowing and Harvest Proportions for 
Fields in Deer and Wildlife Food Plots. It contains eleven 
columns: Cultivated Plants, Weight for 1 hectoliter in kg, 
Seed Planting Depth in mm, Seeds Required for 1 Hectare 
subdivided into Wide Bed and Row Planting, Vegetation 
Period Duration in Weeks, and Yield from 1 Hectare of Soil 
Area subdivided into the two subcolumns Seeds expressed 
in both quintals (100 kg) and hectoliters, and Straw, Tubers 
and Roots, and Leaves and Stems, the last three of which are 
expressed in quintals; and the seventeen rows Oats, Corn, 
large; Corn, small; Common millet, Sorghum, Buckwheat, 
Broad beans, large; Soybeans (Sojabohnen), Lupines, 
yellow; Lupines, blue; Lupines, white; Winter rapeseed, 
Winter rye, Potatoes, Jerusalem artichokes, Fodder beets, 
and Dorschrübe [some sort of root crop, such as turnips or 
kohlrabi; no further information available].
 Soybeans: 70 kg per hectoliter, seeds planted at a depth 
of 60 mm, seeds required for one hectare [no data for wide 
bed planting] 0.8 hectoliters [equal to 80 liters] = 56 kg for 
row planting, vegetation period duration of 23 weeks, yield 
from one hectare of soil area of 21 quintals [equal to 2,100 
kg] and 30 hectoliters [equal to 3,000 liters], and 26 quintals 
[equal to 2,600 kg] of straw.
 Note 1. Translated by Philip Isenberg (MM, CT), Long 
Beach, California.
 Note 2. The author’s name is written Raoul Ritter v. 
Dombrowski. Address: Sir (Ritter).

136. Hills, J.L. 1895. Dairying. Vermont Agricultural 
Experiment Station, Annual Report 8:142-92. For the year 
1894. See p. 167-68.
• Summary: Section VI, titled “Miscellaneous fodder 
crops” (p. 167-68) begins: “A series of experimental plots 
containing a tenth of an acre each was laid out in the 
spring of 1894... The following crops survived the attacks 
of insects, drought, etc., and were harvested. The fi rst 
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table gives the plot number, name of nine crops–incl. Soja 
Bean (Green) and Soja Bean (Black), original substance 
(percentage water and dry matter), and the composition 
of the dry matter (percentage crude ash, crude protein, 
crude fi bre, nitrogen-free extract, ether extract, nitrogen, 
phosphoric acid, and potash). The second table contains the 
same columns plus “Total yield” and the same crops. The 
Soja Bean (Green) was by far the best yielder, followed by 
the Soja Bean (Black). The composition is given in total 
pounds rather than as a percentage.
 On p. 168 we read: “Soja (or Soy) Beans, green and 
black medium varieties, (Soja hispida). Seed was obtained 
from the Hatch Experiment Station of the Massachusetts 
Agricultural College; 27 inch rows. These beans were grown 
in 1893 as well as in 1894, and proved satisfactory each year. 
As explained in the last report, they are of Japanese origin, 
make good dry fodder or ensilage, and are relished by cattle. 
No other leguminous hoed crop which we have grown have 
given us better returns in tonnage of green fodder, dry matter 
or protein. The green variety this year yielded at the rate of 
six and a half tons green fodder, two tons dry fodder and 
nearly a quarter of a ton of protein to the acre.” Address: 
Director of the Station and Chemist, Burlington, VT.

137. Brooks, William P. 1896. Report of the Agriculturist. 
Massachusetts (Hatch) Agricultural Experiment Station, 
Annual Report 8:11-42. Jan. See p. 34-36.
• Summary: The section titled “Soja beans” lists three 
varieties grown at the station: (1) Early White. Yield: 18.25 
bu/acre of seed. Ripens well but the yield is rather small. 
(2) Medium Black. 14 bu/acre of seed or 12,922 pounds per 
acre of forage for silage. “It is better for fodder than the early 
white, but appears to be much inferior to the medium green 
variety for that use.” (3) Medium Green. Yield: 14 bu/acre of 
seeds and 20,644 pounds per acre of fodder. “A very valuable 
fodder variety, either for feeding green or for the silo. It is a 
rich nitrogenous feed, and (or great importance) it can take 
much of its nitrogen from the air. Its roots here are very 
thickly covered with tubercles containing the bacilli which 
give it this power.”
 One table (p. 35) compares the composition of “Medium 
green soja bean” with that of “Longfellow corn fodder” as 
follows: Dry matter: 30.16 vs. 27.81%. Protein 19.35 vs. 
9.79%. Fat: 3.87 vs. 3.25%. Cellulose 23.51 vs. 18.27%. 
Carbohydrates 40.30 vs. 63.11%.
 “The protein is classed as a fl esh former, the other 
substances above named are fat and heat producers. The fl esh 
formers and the fat of fodder are the most valuable of these 
constituents... On the farm here our average yield of corn 
fodder is about 16 tons per acre, while the green soja bean 
gave this year a little over 10 tons.” A second table gives 
“Food constituents per acre (pounds)” for “Green soja beans” 
vs. “Longfellow corn”: Flesh formers: 1,167 vs. 871. Crude 
fat: 233.4 vs. 290.1. Fibre: 1,1418.1 vs. 1,626.0. Fat and heat 

producers: 2,430.9 vs. 5,616.8.
 “Silage made from either barn-yard millet or corn and 
medium green soja bean, in the proportion by weight of 
about two parts of either of the two former to one of the 
latter, makes a perfectly balanced ration for milch cows, 
without grain or other feed of any kind.”
 At the beginning of this report we fi nd: “It is proper, 
in making this fi rst report of the Hatch Experiment Station 
since its consolidation with the State Experiment Station, 
that its history and organization should be briefl y outlined 
and made a matter of permanent record. The State station 
was established by act of the Legislature in 1882, with Prof. 
Charles A. Goessmann as director. Though located on the 
college grounds and making use of its land for purposes 
of experiment, it had no direct connection with it, but was 
governed by its own board of control. Up to the time of 
consolidation twelve annual reports had been issued and 
fi fty-seven bulletins...
 “The Hatch Experiment Station was established 
under act of Congress, Public No. 112, Feb. 25, 1887... 
In 1894 an act was passed by the General Court, chapter 
143, to consolidate the Massachusetts Agricultural 
Experiment Station with the Experiment Department of the 
Massachusetts Agricultural College.” Address: Amherst, 
Massachusetts.

138. Zavitz, C.A. 1896. Report of the experimentalist. 
Ontario Agricultural College and Experimental Farm 
(Guelph), Annual Report 21:191-269. For the year 1895.
• Summary: In the section titled “Beans–Comparative test 
of 13 varieties” (p. 218), a table shows that two soy bean 
varieties were tested for yield in 1893, 1894, and 1895. 
In 1895 they were sown on June 3 and again on June 24. 
Yellow Soy produced the equivalent of 20.4 bu/acre in 1893, 
15.56 bu/acre in 1894, and 12.30 bu/acre in 1895, for a 
3-year average of 16.09 bu/acre. Edamaine [sic, Edamame] 
produced the equivalent of 7.6 bu/acre in 1893, 6.94 bu/acre 
in 1894, and 7.79 bu/acre in 1895, for a 3-year average of 
7.44 bu/acre.
 In the section titled “Fodder crops–8 varieties,” a table 
(p. 262) includes Yellow Soy Beans. Average height of crop: 
22.8 inches. Average yield per acre: 11.26 tons. General 
appearance as a valuable crop for fodder purposes: 8 out of 
10 (where ten is the least valuable). Relished by cattle when 
fed in the stable: 3 out of 10 (where 10 is the least relished).
 Bound at the back of this volume is the 17th “Annual 
Report of the Ontario Agricultural and Experimental Union” 
(p. 345-432). Zavitz’s long and detailed report is on pages 
366-93, but soy is not mentioned. This latter report is a 
summary of trials by farmers on their farms; it went to all 
cooperating farmers. Address: B.S.A., Experimentalist, 
Ontario Agricultural College [Guelph, Ontario, Canada].

139. Smith, Jared G. 1896. Fodder and forage plants, 
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exclusive of grasses. USDA Division of Agrostology, Bulletin 
No. 2. 58 p. [2 ref]
• Summary: Includes detailed discussions of the following 
plants (listed here alphabetically; many are illustrated): 
Amaranthus (p. 8)–Bigweed, pigweed, tumbleweed (fi g. 
2). Several species are used on the western ranges, incl. A. 
blitoides.
 Amphicarpœa monoica (p. 8)–Hog peanut. “A wild 
bean, native of the woodlands and forests throughout the 
region east of the Missouri River, with two kinds of fl owers...
 Arachis hypogœa (p. 9)–Spanish peanut, peanut, ground 
nut, goober, earth nut (fi g. 4). “An annual herb, a native 
of Peru and Brazil, introduced very widely in cultivation 
throughout the Southern States. The peanut is hardy as far 
north as Maryland. This is one of the most valuable fodder 
plants for the Southern States. There are two varieties–the 
one which furnishes the peanut of commerce, which requires 
a long season; and the Spanish peanut, which matures in 
about three months. The pods of the latter are smaller, and 
the seeds fewer and smaller, than those of the edible variety. 
Peanut-vine hay is more nutritious than that of red clover. 
The yield of nuts ranges from 50 to 75 bushels to the acre. 
The Spanish peanut is the one usually grown for forage... 
The nuts or beans are rich in oil and albuminoids. Peanut 
meal makes a richer stock food than cotton-seed meal. A 
valuable oil can be expressed from the seeds.”
 Cyperus esculentus (p. 15)–Chufas, hognut, ground 
almond (fi g. 12). “A Perennial sedge, spreading extensively 
by underground stolons, which produce enormous numbers 
of edible tubers... The oil extracted from the nuts is said 
to surpass in excellence all other oils used for culinary 
purposes.”
 Glycine hispida (p. 21)–Soja bean, soy bean, coffee 
bean (fi g. 17). “An erect annual legume, with hairy stems 
and leaves, which has been cultivated in China and Japan 
from remote antiquity. It was long grown in botanic gardens, 
but when the facts concerning its use as a human food by 
oriental nations came to light about twenty years ago, it 
was largely introduced into this country and Europe, where 
through trials of its forage and food value have been made... 
When fed to milch cows, a ration of soja beans increases 
the yield of milk, improves the quantity of the butter, and 
causes the animal to gain rapidly in weight. It is an excellent 
addition to a ration for fattening cattle. In China and Japan, 
where the soja bean is an article of diet, substances similar 
to butter, oil, and cheese, as well as a variety of dishes, are 
prepared from it. The yield of green forage amounts to from 
6 to 8 tons per acre, and of the beans from 40 to 100 bushels. 
The feeding value of the bean has been found to be greater 
than that of any other known forage plant except the peanut.” 
 Lotus tetragonolobus–square pod pea (p. 27). A much-
branched ascending annual, closely related to the birdsfoot 
clover. It is a native of southern Europe [sic], and is grown 
there for salads and as an ornamental plant. It has been 

recommended by the California Experiment Station as 
the best winter crop for plowing under in spring as green 
manure. It yields from 20 to 25 tons of green fodder, 
equivalent to 4 to 5 tons of air-dried hay, and the roots are 
described as being fairly incrusted with tubercles, whose 
offi ce it is to extract nitrogen from the air; and though the 
plant does not contain as high a percentage of crude protein 
as alfalfa or the clovers, it is worth as a green manure two 
or three times as much as either, because of the enormous 
amount of herbage produced. Sown in January, it will be 
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ready to be plowed under in May. The seed should be sown 
broadcast thinly on freshly plowed earth and harrowed in.
 Lupinus albus–White lupine. Lupinus hirsutus–Blue 
lupine. Lupinus luteus–Yellow lupin (p. 27-28).
 Note 1. This is the 2nd earliest document seen (Aug. 
2008) by or about USDA’s Division of Agrostology and the 
fi rst to mention soybeans. On 1 July 1895, within the USDA, 
the new Division of Agrostology was established. Directed 
by Frank Lamson-Scribner, it conducted research on grasses 
and forage plants, especially in the Western U.S. Address: 
Asst. Agrostologist, Div. of Agrostology, USDA.

140. Trimble, Henry. 1896. Recent literature on the soja 
bean. American J. of Pharmacy 68:309-13. June. [12 ref]
• Summary: One of the best early reviews of the literature, 
especially the Japanese and European literature, published 
in the United States. This paper introduced several new 
soyfoods (such as natto and kori-dofu) to the United States 
Contents: Introduction. Nutritional composition of the soja 
bean based on analyses of 5 samples from China, Hungary, 
France, and Japan. Diastatic enzyme / ferment “present in the 
soja beans to a greater extent than in many other leguminous 
seeds (see Güssmann 1890). Composition of etiolated soja 
shoots [sprouts]. The oil [of the soja bean]. Starch content. 
Sugar content. Use of soybeans as food in Japan. Miso. 
Natto. Tofu. Kori-dofu. Introduction of the soja bean to the 
United States in about 1888. Ability to obtain nitrogen from 
the air.
 Note. This is the earliest English-language document 
seen (Jan. 2013) that uses the term “etiolated soja shoots” to 
refer to soy sprouts.
 “The immediate excuse for the appearance of this paper 
is the fact that a number of contributions have recently 
appeared on the soja bean, notably from the College of 
Agriculture, Imperial University of Japan.”
 “The oil may be extracted by pressure or by means 
of solvents [in the laboratory]; it is said to possess some 
laxative properties, is of a yellowish brown color, and 
has a slightly aromatic odor; it is intermediate between 
the drying and non-drying oils.” The following constants, 
based on Stingl and Morawski (Chemiker Zeitung, 1886, 
p. 140) are given: “Specifi c gravity at 15ºC: 0.924. Point 
of solidifi cation: 8-15ºC. Fusing point of the fatty acids: 
27-29ºC. Point of solidifi cation of fatty acids: 23-25ºC. 
Temperature rise: 59ºC. Iodine number: 121.3. Iodine 
number of the fatty acids: 122. Saponifi cation number: 
192.5. Note: Trimble actually got these constants from J. of 
the Society of Chemical Industry, 31 May 1893, p. 453-54, 
which summarised an Italian-language article by De Negris 
and Fabris (1891), whose values confi rmed those obtained by 
Stingl and Morawski.
 Trimble (p. 311-12) gives a good, detailed description 
of natto based entirely on Yabe (1894). Parts of his 
summary perceptive: “Yabe found in this substance four 

kinds of microbes present, and he believes the chemical 
decomposition of the proteids to be due to one or more of 
these microbes... A chemical investigation by the author just 
mentioned [Yabe] revealed tyrosine, peptone, guanine, leucin 
and xanthine. The total proteids amounted to considerably 
more in the natto, when allowance is made for moisture, than 
existed in the original bean, and the artifi cial product is also 
considered to be much more digestible.”
 Concerning tofu and soymilk: “A still more interesting 
preparation of the soja bean than either of the preceding 
[miso and natto] is tofu. This has been described and 
investigated by M. Inouye (Bulletin Imp. College of 
Agriculture, Vol. 2, No. 4 [1895]). The beans are fi rst soaked 
for about twelve hours in water, and then crushed between 
two millstones until a uniform pulpy mass is obtained. This 
is then boiled with about three times its weight of water, and 
fi ltered through cloth. The liquid fi ltrate is white and opaque, 
very closely resembling cow’s milk, while the odor and taste 
remind one of fresh malt. On standing, the liquid becomes 
sour from the formation of lactic acid, and a coagulation of 
the casein takes place. The freshly boiled and fi ltered liquid 
is coagulated either by the addition of a portion of the sour 
liquid which has been set aside from a previous lot, or it is 
treated with about 2 per cent of a concentrated brine, such as 
is obtained as mother liquor from the preparation of sea salt.”
 “Somewhere about the year 1888 the soja bean was 
introduced into the United States. It has been tried in a 
number of State Experiment Stations, and is gradually 
working into favor in the Southern States. In Kansas the 
plant has been found to withstand considerable drought... 
The plant is valuable for forage or soiling. The beans have 
been produced in South Carolina to the amount of 10 to 
15 bushels per acre. On account of their richness in oil 
they have been used as a substitute for cotton-seed meal in 
feeding cattle, with very satisfactory results.
 “The plant is believed to have, in common with most 
leguminosœ, the power of obtaining some of its nitrogen 
from the air, and hence, of acting as a soil renovator.”
 Note 1. This is the earliest document seen (Aug. 2013), 
published in the USA, that contains the word tofu, or kori-
dofu [dried-frozen tofu], or that discusses soymilk.
 Note 2. This is the earliest English-language document 
seen (March 2008) that contains the term “iodine number” 
(regardless of hyphenation or capitalization).
 Note 3. This is the earliest English-language document 
seen (July 2020) that contains the word “drying” in 
connection with soy oil and its iodine number, or that states 
that soy oil is intermediate between the drying and non-
drying oils. Address: USA.

141. Extra Early Dwarf: New U.S. domestic soybean variety. 
1896. Seed color: Brown (chocolate).
• Summary: Sources: Gregory, James J.H., & Sons. 1896. 
Catalog of Home Grown Seeds. Marblehead, Massachusetts. 



SOYBEAN YIELDS AND YIELD RESEARCH (10 BCE to 2021)   102

© Copyright Soyinfo Center 2021

72 p. See p. 36. “Extra Early Dwarf.–This will mature 
wherever bush beans will. It grows two feet high and bears 
a chocolate-colored bean. Price, per quart, postpaid, 45 cts.; 
per package, 10 cts.”
 “Diversifi cation of crops.” 1899. Nebraska Agric. Exp. 
Station, Annual Report. 12:xii-xv. Feb. See p. xv. “Of a 
number of varieties tested, the Extra Early Dwarf produced 
the largest amount of seed, yielding at the rate of about 340 
lbs. per acre.”
 Zavitz, C.A. 1899. “Report of experimentalist.” Ontario 
Agricultural College and Experimental Farm (Guelph), 
Annual Report 25:101-29. For the year 1899. See p. 121-22. 
“Of the different varieties tested during the past three years, 
the Extra Early Dwarf is the earliest,...” Address: USA.

142. Hills, J.L. 1896. Dairying. Vermont Agricultural 
Experiment Station, Annual Report 9:157-236. For the year 
1895. See p. 195-96.
• Summary: In section V, “Miscellaneous fodder crops” (p. 
194-202) is a table titled “Analysis of experimental crops.” 
Six varieties of soja beans (white, green, or black) were 
drilled in clay loam or sandy loam soil. The nutritional 
composition of the entire plants is given on an “as is” and 
on a dry matter basis. A similar table on page 196 converts 
these fi gures to pounds of green fodder, dry matter, and food 
ingredients per acre. The yield of green fodder ranged from 
23,500 pounds for one green soja bean to 3,850 pounds for 
one white soja bean. Address: Director of the Station and 
Chemist, Burlington.

143. Hills, J.L. 1896. Report of the Director. Vermont 
Agricultural Experiment Station, Annual Report 9:8-16. For 
the year 1895. See p. 14.
• Summary: In the section titled “Miscellaneous fodder 
crops” (p. 14) is the following subsection: “Soja beans. 
Green, black and white; grow from three to four and one-half 
feet high; may be fed green, ensiled, or hayed; well relished 
by cattle in either form; grown at the rate of from three to 
two-thirds ton of dry matter per acre.” Address: Director of 
the Station and Chemist, Burlington.

144. Phelps, C.S. 1896. Field experiments with fertilizers. 
Connecticut (Storrs) Agricultural Experiment Station, 
Annual Report 8:101-10. For the year 1895. See p. 106-07.
• Summary: The section titled “Experiment on soy beans” 
(p. 106-07) begins: “Two series of plots similar to those upon 
which the corn and cow peas were grown, were planted to 
soy beans.” A table titled “Special nitrogen experiment on 
soy beans” gives (for 10 plots, each 1/25th acre) the type, 
weight, and cost of fertilizer used, the yield of soy bean seed 
per plot and per acre (calculated), and the gain or loss over 
unfertilized plots.
 The best yield, 18 bushels/acre, was obtained on plot 
12 fertilized with mixed minerals plus 75 lbs of sulphate of 

ammonia. This was 7.2 bu/acre more than the unfertilized 
plot. On “one series of plots a few hundred pounds of soil 
were taken from a plot of ground where this crop had been 
grown the previous year, and where tubercles had developed 
freely. This was done in order to inoculate the new soil 
and cause the tubercles to develop... On the whole, the 
yields where the addition soil was used were not materially 
different from those where no soil was used. This was 
probably due to the fact that the tubercles did not make 
suffi cient growth to infl uence the acquisition of nitrogen.”

145. Georgeson, C.C. 1897. Further experience with soy 
beans. Industrialist (The) (Manhattan, Kansas) 22(19):1. Jan. 
11.
• Summary: “The soy bean not only continues to fl ourish, 
but is more and more appreciated as its virtues come to light. 
We have grown several acres yearly during the last six years. 
Though some seasons have caused other crops to fail, the 
soy bean crop has never failed completely. In the drought-
stricken year of 1894, the yield was only about 4 bushels per 
acre, but even this was better than a failure. In 1895, they 
yielded 18.5 bushels per acre. They were seeded that year on 
May 31st, and harvested August 16th. In 1896 the main crop 
was seeded May 19th and harvested August 31st, producing 
a yield of sixteen bushels per acre.
 “Perhaps the most valuable feature of this crop is that 
it can be grown as a catch crop on wheat or oats ground 
after these crops are harvested. We have, for several years, 
raised fair crops of beans as a second crop following wheat 
and oats. In 1896, we started to plow the wheat ground June 
22nd, immediately after the wheat was thrashed. The beans 
were seeded June 27th; they were cultivated once, early in 
July; and by September 28th they had matured a crop of 
beans which, after being cleaned in a fanning mill, averaged 
8.22 bushels per acre of fi ne quality. The second planting 
was made July 11th. This crop was likewise cultivated once. 
On September 28th, there was danger of frost, and the crop 
was cut for hay, the beans in the pod being somewhat more 
than half grown. This crop was light, being only .61 tons 
per acre, but when we consider the feeding quality of this 
hay, it is still a valuable crop. A third planting was made 
July 25th, which was likewise cut for hay in the latter part of 
September. The yield was .53 tons per acre. A patch of this 
planting was left to be killed by the frost, but the fi rst light 
freezes did not affect it, and the crop was ripe on October 
17th, and yielded 5.15 bushels ripe clean seed per acre. All 
of these beans were grown on a poor hillside which has been 
cropped continuously for upwards of twenty years without 
ever being manured. The yields are, therefore, not a fair 
index of what could be expected on rich soil. We have, so far 
had no diffi culty in selling the beans we could spare at $2 or 
more a bushel.
 “In feeding value, the soy bean is ahead of linseed meal 
and every kind of mill stuff. The only other concentrated 
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feed on the market of equal value is cotton-seed meal. 
and this material has serious objections as a general feed 
stuff because of its poisonous nature when fed to pigs (see 
Bulletin No. 53 of this Station).
 Professor Georgeson obtained excellent results in 
feeding hogs on a ration of which soy-bean meal [probably 
ground whole soybeans] was a prominent constituent. His 
experiments are reported in detail in Bulletin No. 61 of the 
Kansas Agric. Exp. Station. This article is a good, brief 
summary of those tests: “It was found... that a lot of three 
pigs which was fed for 126 days on a ration consisting for 
the fi rst eleven weeks of Kaffi r corn meal along an the last 
seven weeks of Kaffi r corn meal and shorts gained a total of 
191 pounds, while a similar lot fed two-thirds Kaffi r corn 
meal and one-third soy-bean meal gained 547 pounds in 
the same time. Another lot of three pigs which was fed on 
corn meal for the fi rst eleven weeks of the experiment and a 
mixture of two-thirds corn meal and one-third shorts for the 
last seven weeks of the experiment made a total gain of 306 
pounds in 126 days, while a similar lot of three pigs fed on 
two-thirds corn meal and one-third soy-bean meal throughout 
the experiment gained 554 pounds in the same time. The 
largely increased gains in these pigs must be credited chiefl y 
to the soy bean meal. We have not, as yet, had beans enough 
to use them in feeding steers, but an experiment in this line is 
contemplated in the near future.
 “The soy beans cannot be grown successfully without 
cultivation. They should be planted in rows at the rate of 
three pecks to a bushel of seed per acre, and they should be 
cultivated a few times to keep down the weeds and moisten 
the soil. They do not grow well when broadcasted, as we 
have ascertained by experiment. We plant them with an 
ordinary grain drill, stopping up three holes and leaving 
the fi rst and fi fth open. This puts the rows thirty-two inches 
apart, which is ample space to admit of cultivation; where 
the growth is not rank, twenty-four inches is afar enough 
between rows.
 “Those of the farmers in Kansas who desire to try the 
soy bean will be furnished a sample of these beans free if 
they will pay transportation. Twenty cents in stamps will 
carry a quart of the seed through the mail, and if those 
who desire to try them will send that amount in stamps to 
the Farm Department, the beans will be forwarded to the 
applicant by an early mail. This applies to Kansas farmers 
only.” Address: Prof.

146. Brooks, William P. 1897. Report of the Agriculturist. 
Massachusetts (Hatch) Agricultural Experiment Station, 
Annual Report 9:9-49. Jan. See p. 9, 14-16.
• Summary: “Soy beans: Soil-test work shows a very 
intimate connection between potash supply and the growth 
of this crop.”
 The beans, variety Medium Green, were sown at 
Amherst on May 19, in drills 2½ feet apart, requiring 25 

pounds seed for the acre. The nothing plats [those that 
received no manure or fertilizer of any kind] produced an 
average of 350 pounds beans and 757½ pounds straw per 
acre.
 “Potash (muriate) appears to be the most useful element, 
giving an average increase per acre of 646.67 pounds beans 
and 451.67 pounds straw.” But other experiments at this 
station “indicate that the sulphate is superior to this salt 
(muriate) for beans.” Address: Amherst.

147. Zavitz, C.A. 1897. Report of the experimentalist. 
Ontario Agricultural College and Experimental Farm 
(Guelph), Annual Report 22:117-202. For the year 1896. See 
p. 193-94.
• Summary: The section titled “Fodder crops” (p. 193-
94) contains a table showing the results of eight kinds of 
crops for two years. Each plot was 1/100 of an acre, and 
the experiment was conducted in duplicate each year. 
Concerning Yellow Soy Beans: Average height of crop in 
1896: 25.0 inches. Average height during two years (1895 
and 1896): 23.9 inches. Average yield per acre in 1896: 6.85 
tons. Average yield per acre during two years (1895 and 
1896): 9.06 tons.
 Note: Rape produced nearly twice as much green crop 
per acre as any other crop–18.28 tons in 1896. Soy beans 
gave the fourth best yields. Address: B.S.A., Experimentalist, 
Ontario Agricultural College [Guelph, Ontario, Canada].

148. Medium Early Black: New U.S. domestic soybean 
variety. Synonym: Buckshot (Ball 1907). 1897. Seed color: 
Black.
• Summary: Sources: Williams, Thomas A. 1897. “The 
soy bean as a forage crop.” USDA Farmers’ Bulletin No. 
58. p. 1-19. March. See p. 5-7. “For soiling or for ensilage 
‘Medium Early Green,’ ‘Medium Early Black,’ or the ‘Late’ 
green or black varieties may be used, according to the length 
of the season and the time at which the crop is to be used. 
In... the Central States ‘Medium Early Black’ seems to be the 
favorite...”
 Cottrell, H.M.; Otis, D.H.; Haney, J.G. 1901. “Soy beans 
in Kansas in 1900.” Kansas Agric. Exp. Station, Bulletin No. 
100. p. 55-115. March. See p. 59. A table, titled “Varieties 
of soy beans,” shows the varieties tested, the source of the 
seed (many seedsmen), the yield of beans per acre, the yield 
of hay per acre, and the days from planting to maturity. 
The varieties, with their yields in bushels per acre, include 
Medium Early Black, from J.J.H. Gregory (3.0 bu/acre).
 Evans Seed Co., Inc. 1904. 1904 retail price list: 
Northern grown legume, forage plant, grain and grass seeds. 
West Branch, Michigan. 24 p. See p. 6. Varieties: “Medium 
Early Black. A rank grower with coarse heavy stalks. 
Specially adapted to black prairie soils, for ‘hogging off.’”
 Ball, Carleton R. 1907. “Soy bean varieties.” USDA 
Bureau of Plant Industry, Bulletin No 98. 28 p. May 27. See 
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p. 13-14. States that Medium Early Black is a synonym for 
Buckshot.

149. Medium Early Green: New U.S. domestic soybean 
variety. Synonym: Guelph (Ball 1907). 1897. Seed color: 
Green.
• Summary: Sources: Williams, Thomas A. 1897. “The soy 
bean as a forage crop.” USDA Farmers’ Bulletin No. 58. p. 
1-19. March. See p. 5-7. ‘Medium Early Green’ is one of 
the best varieties to plant for hay, as it yields heavily and 
retains its leaves well. For soiling or for ensilage ‘Medium 
Early Green,’ ‘Medium Early Black,’ or the ‘Late’ green or 
black varieties may be used, according to the length of the 
season and the time at which the crop is to be used. In the 
New England States the ‘Medium Early Green’ variety is 
generally preferred,...”
 Towar, J.D. 1902. “Cowpeas, soy beans and winter 
vetch.” Michigan Agric. Exp. Station, Bulletin No. 199. 
p. 165-74. April. See p. 173. A table shows the nutritional 
composition of the following fi ve varieties which were 
analyzed by the chemist of the Experiment Station this 
season: Extra Early Black, Medium Early Green, Medium 
Early Black, Ito San or Medium Early Yellow, Medium Early 
Yellow.
 Evans Seed Co., Inc. 1904. 1904 retail price list: 
Northern grown legume, forage plant, grain and grass 
seeds. West Branch, Michigan. 24 p. See p. 6. Varieties: 
“Medium Early Green. This is common in both China and 
Japan. Introduced to America by Prof. Brooks, of Amherst 
[Massachusetts], it has proven the best of all for soiling and 
ensilage. Height 3 to 5 feet, very branching; dense, rank 
growth of foliage, leaves 3 to 5 inches in diameter. Beans 
small to medium, green all the way through. Matures seed 
in Michigan in 100 to 110 days. Yield at Wisconsin Station 
26½ bushels, and at Illinois Station 41½ bushels per acre. We 
have taken great care in making our stock of this variety the 
best in America, and it has always given perfect satisfaction 
when grown for ensilage. The beans show 37 per cent 
protein.”

150. Williams, Thomas A. 1897. The soy bean as a forage 
crop. Farmers’ Bulletin (USDA) No. 58. p. 1-19. March. 
Revised (very slightly) in 1899. [7 ref]
• Summary: Contents: General characteristics and origin. 
Varieties. Conditions of growth. Methods of culture. 
Harvesting. Yield. Chemical composition. Digestibility. 
Value and uses: As a soiling crop, as a silage crop, as a hay 
crop, as a pasture plant, as a soil renewer, value of the bean 
for feed. Summary. Appendix–Soy beans as food for man.
 In the letter of transmittal printed at the front of this 
bulletin, F. Lamson-Scribner (USDA Agrostologist) says: 
“For reasons set forth in the body of this bulletin [see p. 4], 
the name ‘soy’ has been adopted to ‘soja,’ by which it has 
been generally known.

 “In 1875 Professor Haberlandt began an extensive series 
of experiments with this plant in Austro-Hungary, and in a 
work published in 1878 he gave the results of his studies and 
strongly urged the cultivation of the soy bean as a food plant 
for both man and beast. Although he succeeded in exciting 
a great deal of interest in its cultivation while making his 
experiments, and distributed a considerable amount of 
seed, very little seems to have come of it; for at his death, 
which occurred in 1878, the interest fl agged, and the soy 
bean has failed to obtain the place as a staple crop which he 
prophesied for it.”
 “It is only within the last 15 years that it [the soy bean] 
has received much attention as a forage crop.” Robert C. 
Morris of Illinois grew soy beans in 1896.
 “The term ‘soy’ applied to this bean is derived from a 
Japanese word ‘shoyu,’ denoting a certain preparation from 
the seeds which is a favorite article of diet in that country. 
The term ‘soja’ is often used in connection with this plant, 
but Professor Georgeson, who spent some time in Japan, 
and who, since his return to this country, has experimented 
extensively with this plant, says [1892, “Test of some 
Japanese beans”]: ‘The term soja, often applied to this bean, 
is misleading, inasmuch as the species named by Siebold 
and Zuccarini Glycine soja is not cultivated there (Japan), 
or at least rarely cultivated, though wild in the south...’” (p. 
3-4). Note 1. Prof. Georgeson played an important role in 
changing the name of this plant to soy bean from soja bean.
 “Varieties (p. 5-7): The different varieties of soy bean 
are distinguished largely according to the color, size, and 
shape of the seed, and the time required for the plants to 
reach maturity. They also differ more or less in the habit of 
growth and in the character and degree of the hairiness of the 
various parts of the plant. The names applied to the varieties 
here in the United States usually refer to the time of reaching 
maturity and the color of the seed; as, for example, ‘Early 
White,’ ‘Medium Late Green,’ ‘Medium Black,’ etc. The 
early varieties generally fruit heavier in proportion to the size 
of the plant than the later ones, and hence are better to grow 
for seed, while the medium or late varieties are better for 
forage on account of the larger yield of fodder that may be 
obtained.
 “The ‘Early White’ soy bean is an excellent variety 
to grow when a crop of seed is desired, particularly in the 
North, where the growing season is likely to be short... 
‘Medium Early Green’ is one of the best varieties to plant 
for hay, as it yields heavily and retains its leaves well. For 
soiling or for ensilage ‘Medium Early Green,’ ‘Medium 
Early Black,’ or the ‘Late’ green or black varieties may be 
used, according to the length of the season and the time at 
which the crop is to be used. In the New England States the 
‘Medium Early Green’ variety is generally preferred, while 
in the Central States ‘Medium Early Black’ seems to be 
the favorite... For green manuring the large medium or late 
varieties are best; ‘Medium Late Black’ being excellent for 
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this purpose.”
 Harvesting: The “best forage will be obtained by cutting 
just as the pods are forming... In harvesting a crop for the 
seed, the plants may be pulled by hand or cut with a scythe 
or mower and gathered into small piles, which should be 
relatively high and of a small diameter, so that the plants 
may dry out readily. Thrashing can be done with a fl ail or 
with the thrashing machine. Very good results can be had 
with common grain thrashers by taking out a portion or all of 
the concaves and substituting blanks.”
 The subsection titled “As a pasture plant” (p. 16) states: 
“In some parts of the country, particularly in the South, the 
soy bean crop is often pastured. Although hogs are perhaps 
most frequently used, all kinds of stock can be pastured 
on it. The crop can often be fed in this manner to great 
advantage. The labor and expense of harvesting is saved 
and the droppings from the animals are of great value to the 
land. Young stock, particularly sheep and hogs, can be very 
profi tably pastured on this crop. Many farmers maintain 
that by this method of feeding the land is benefi ted as much 
as if the crop had been plowed under, and they obtain the 
pasturage in addition.”
 The subsection titled “As a soil renewer” (p. 16-17) 
states: “Leguminous plants, through the aid of the root 
tubercle organisms, are able to add to the available nitrogen 
of the soil... When the soy bean was fi rst introduced into 
the United States it did not form root tubercles, owing to 
the absence of the tubercle organism from the soil, and it 
has been grown for several years in some localities without 
the appearance of any tubercles. In other cases the tubercles 
have developed in great abundance after a short time. At the 
Massachusetts (Hatch) Station the medium green soy bean 
produces great numbers of the tubercles. (See fi g. 5.) At the 
same station it was found that a liberal application of nitrates 
interfered with the development of the tubercles.”
 “Value of the bean for feed: There is no crop so easily 
grown that is so rich and can be used to such good advantage 
in compounding feeding rations as the soy beans. Excepting 
the peanut, there is no other raw vegetable product known 
which contains such high percentages of protein and fat in 
such a highly digestible form.
 “For feeding to animals the beans should be ground and 
the meal used with some less concentrated feeding stuffs. 
Comparatively few experiments have as yet been made in 
the United States to test the feeding value of soy-bean meal. 
Professor Brooks, in Massachusetts, found that it compared 
very favorably with cotton-seed meal. Cows fed on soy-bean 
meal gave richer milk and produced a better quality of butter 
than when fed on cotton-seed meal, but on the latter the 
cream was richer. Professor Georgeson obtained excellent 
results in feeding hogs on a ration of which soy-bean meal 
was a prominent constituent” (See Bulletin No. 61 of the 
Kansas Station).
 Excellent illustrations (line drawings, some made from 

photos, p. 4-7, 17) show:
 (1) A young seedling soy bean (½ size).
 (2) (a) fl owering branch of a soy bean plant (reduced 
2/3). (b) one of the fl owers (enlarged), (c) pods of a soy bean 
plant (reduced 2/3).
 (3) Extra early soy bean, leaves and roots at age 7 days 
(¼ size).
 (4) Medium black soy bean, leaves and roots at age 7 
days (¼ size).
 (5) Roots of a soy bean plant, showing tubercles.
 Tables show: (1) Composition of soy bean at four 
different stages of growth. (2) Chemical composition of 
the various kinds of forage made from the soy bean (incl. 
hay and ensilage). (3) Total amounts in pounds of food 
constituents produced on an acre of land by soy bean and 
fodder corn (proteins are fl esh formers; fat, fi ber, and extract 
matter are fat and heat producers). (4) Digestibility of soy-
bean forage.
 An appendix to this article is titled “Soy Beans as Food 
for Man,” by C.F. Langworthy (which see).
 Note 2. This is the earliest document seen (June 2021) 
that uses the word “concaves” in connection with soybean 
production.
 Note 3. This is the earliest English-language document 
seen (June 2021) that uses the term “thrashing machine” in 
connection with for soybean production.
 Note 4. This is the earliest document seen (Nov. 2020) 
that mentions the soybean varieties Medium Early Black, 
Medium Early Green, or Medium Late Black.
 Note 5. This is the earliest document seen (June 2021) 
which gives details on use of soy bean as a good “pasture 
plant” or a pasture plant well suited for use in fattening hogs.
 Note 6. This is the earliest English-language document 
seen (June 2021) that uses the word “pasturage” or 
“pastured,” or the term “pasture plant,” in connection with 
soybeans. Address: Asst. Agrostologist, Div. of Agrostology, 
USDA.

151. Mammoth: New U.S. domestic soybean variety. 
Synonyms: Late Yellow, Mammoth Yellow, Southern, Yellow 
(Ball 1907). Late (Piper & Morse 1923, p. 42). 1897. Seed 
color: Yellow (straw), hilum tawny.
• Summary: Sources: Indiana Farmer. 1897. “Soja beans.” 
32(39):8, col. 2. Sept. 25. “Third, a plant of the later or 
‘Mammoth,’ fi ve and one-half feet high. They made a quarter 
crop of seed in this latitude. If cut for hay would make fi ve 
or six tons.”
 E.B.D. [Evan B. Davis, of Hendricks County, Indiana]. 
1902. “Soy beans will be valuable this season.” Indiana 
Farmer. 62(5):3. Feb. 1. “While it [Early Yellow, or Dwarf] 
will not produce as much forage or seed as the... Mammoth, 
it is a sure crop for Indiana and the other varieties are not.”
 Ball, Carleton R. 1907. “Soy bean varieties.” USDA 
Bureau of Plant Industry, Bulletin No 98. 28 p. May 27. See 
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p. 12, 13, 26-27. “Classifi cation–Key to the varieties (p. 
11): VI. Yellow seeded: 1C. Later, 125 to 135 days, taller, 
32 to 42 inches = Mammoth.” “The Mammoth is the best 
known and most widely cultivated variety in the Southern 
States. It has also been sold to a considerable extent in the 
North, mostly because of the splendid growth it makes, but 
it has never given satisfaction there because of its lateness. 
It has been a commercial variety in this country for a 
great many years, but its origin is not known... The time 
required to reach maturity varies from 110 to 140 days, the 
average being 120 and 130 days. The yields of 17 plats at 
Washington varied between 4 3/5 and 15 bushels to the acre, 
with an average of 9 1/3 bushels. The name, Mammoth, is 
very suitable for this variety, and is coming into use for it 
in agricultural press and by some seedsmen. Numbers and 
sources of lots grown: Agrost No. 1195, ‘Yellow,’ S.P.I. No. 
4285, Virginia; Agrost. No. 1300, ‘Late,’ F. Barteldes & Co.; 
Agrost. No. 1305, T.W. Wood & Sons; Agrost. No. 1307, 
‘Southern,’ T.W. Wood & Sons; Agrost. No. 1308, Iowa Seed 
Co.; Agrost. No. 1309, Johnson & Stokes; Agrost. No. 1310, 
Plant Seed Co.; Agrost No. 1311, C.J. McCullough; Agrost. 
No. 1314, ‘Late Yellow,’ Peter Henderson & Co.; Agrost No. 
1315, Northrup, King & Co.; Agrost No. 1465, ‘Yellow,’ 
Breck & Sons; Agrost. No. 1466, ‘Yellow,’ Texas Seed and 
Floral Co.; Agrost. No. 1472, ‘Southern,’ J.M. Thorburn 
& Co.; Agrost No. 1477, Hammond Seed Co.; Agrost. No. 
1976, union of seven of above serial numbers; Agrost No. 
1977, union of seven of above serial numbers; S.P.I. No. 
4285, ‘Yellow,’ T.W. Wood & Sons; S.P.I. No. 17280, grown 
from Agrost. Nos. 1976 and 1977.”
 Piper, C.V.; Nielsen, H.T. 1909. “Soy beans.” USDA 
Farmers’ Bulletin No. 372. 26 p. Oct. 7. See p. 8-9. 
“Mammoth (Yellow).”
 Piper, Charles V.; Morse, W.J. 1910. “The soy bean: 
History, varieties, and fi eld studies.” USDA Bureau of 
Plant Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 29. 
“The Mammoth is at present the most important soy bean 
grown in the United States. It has also been known as Late, 
Yellow, Late Yellow, Southern, and Mammoth Yellow. The 
date of introduction of this variety is very obscure, and 
nothing defi nite is known regarding its origin. None of the 
numerous recent introductions are identical and but one is 
closely similar, No. 23328, from Erfurt, Germany, received 
as ‘Yellow Riesen.’ It is not probable, though, that this was 
a German-grown seed, as so late a variety could scarcely 
mature in Germany. Several varieties from Shanghai, China, 
and from Japan are closely related. It may possibly be the 
‘white-seeded’ soy bean introduced by the Perry expedition. 
We have been unable to fi nd any early published records that 
defi nitively refer to this variety. It is not improbable that it is 
this variety that was grown at the North Carolina Agricultural 
Experiment Station in 1882. There can be but little doubt that 
it is the “soja” bean from T.W. Wood & Sons, Richmond, 
Virginia, grown by the Kansas Agricultural Experiment 

Station in 1889 (see their Annual Report for 1899, p. 43) and 
in 1890 (see their Bulletin 19, p. 201). Since 1895 Mammoth 
has been a well-known variety.”
 Piper, Charles V. 1914. Forage Plants and Their 
Culture. New York, NY: The Macmillan Co. xxi + 618 p. 
See p. 513-14, 519. The Mammoth variety “was introduced 
previous to 1882. It is largely due to the introduction of this 
variety that the soybean has become an important crop in 
the United States, as a very large percentage of the acreage 
is still planted to this variety.” “This is a tall late variety, 
under average conditions growing from three to fi ve feet 
high, and strictly bushy in habit. At the present time probably 
two-thirds of the acreage of soybeans in the United States 
is devoted to this variety. On account of its lateness, it will 
not usually mature seed north of the District of Columbia 
and Kentucky, This variety was introduced prior to 1882, but 
there is no record as to its exact source. The seeds are yellow, 
one pound containing about 2100. The pubescence is gray, 
and the fl owers are white” (p. 519).
 Morse, W.J. 1918. “The soy bean: Its culture and uses.” 
USDA Farmers’ Bulletin No. 973. 32 p. July. See p. 15. “The 
Mammoth (fi g. 10) is the standard commercial late variety, 
more extensively grown at the present time than any other. It 
yields well both in grain and forage, but for grain it cannot 
be expected to mature north of Virginia and Tennessee. As 
forage, however, it can be utilized much farther north.”
 Kinney, E.J.; Roberts, George. 1921. “Soybeans.” 
Kentucky Agric. Exp. Station, Bulletin No. 232. p. 23-
57. May. See p. 33. Concerning the Mammoth variety: 
“The chief variety of the Cotton Belt and by far the most 
extensively grown of any variety in the United States. The 
introduction of this excellent variety in 1882 was largely 
responsible for the greatly increased interest in the soybean 
in this country.”
 Piper, Charles V.; Morse, William J. 1923. The soybean. 
New York, NY: McGraw-Hill Book Co. xv + 329 p. March. 
See p. 41-43, 166. Page 41 states: “The early introduced 
varieties.–Previous to the numerous introductions by the 
United States Department of Agriculture beginning in 1898, 
there were not more than eight varieties of soybeans grown 
in the United States.” One of these was Mammoth (with 
yellow seeds). Page 42 states: “Mammoth.–The Mammoth 
is at present the most important soybean grown in the United 
States. It has also been known as Late, Yellow, Late Yellow, 
Southern, and Mammoth Yellow. The date of introduction of 
this variety is very obscure, and nothing defi nite is known 
regarding its origin.”
 Note: This is the earliest document seen (Oct. 2020) 
that mentions Northrup, King & Co. in connection with 
soybeans. Address: USA.

152. Angell, Stephen H. 1897. Soya as food and fodder. 
Consular Reports [USA] 55(207):551-52. Dec. [2 ref. Eng]
• Summary: A remarkable article about all aspects of 
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soybeans and soyfoods. It begins: “The following is a 
translation from an article by M. Henri Fortune, the well-
known French agriculturist. ‘There exists a plant extensively 
cultivated throughout China, Japan, Cochin China, and 
Tonquin, of which the culture on clay and fl inty clay lands 
would be an excellent experiment for agriculturists and 
persons interested in the progress of agriculture. This plant 
acclimatizes perfectly in Belgium.
 “’It is employed in the above countries as a food and 
for divers other purposes. Transformed by cooking into a 
pulp, which is mixed with salt and rice, we obtain the ‘miso,’ 
which constitutes the regulation breakfast of the Japanese. 
I have eaten this preparation in Yedo [Edo, Tokyo] in 1892, 
and I found it excellent in taste and very nourishing.
 “’Mixed with barley, fermented with water and pressed, 
this product yields a sirup known as the “soya,” which is, so 
to speak, the unique sauce for all and every Japanese dish, 
and is employed in such large quantities that the works in 
the town of Nagasaki have a yearly production of 2,000 tons. 
The soya also yields a very superior quality of oil, which 
advantageously replaces olive oil.’”
 “’The bread made from the fl our of the soya is as good 
as cake without sugar, and is very appetizing, and is not 
to be compared with gluten bread, which constipates.’” 
Fortune believes that ‘soya bread is twice as nourishing as 
wheaten bread, fi ve times as poor in starch, and ten times 
as rich in fatty materials, and, once its qualities are fully 
known, the soya may be pronounced the bread of the future.’ 
He recommends the use of soya in bread and biscuits for 
diabetic diets.
 “’In China, the soya replaces milk, which the Chinese do 
not drink at all. To make this milk, the grain must be crushed, 
put in a sieve, water slowly poured over it, and a product 
obtained having all the qualities of milk.
 “’The cheese made from soya is delicious. The grain 
is softened in water and pounded in a mortar. The pulp 
compressed in a cloth gives two parts; that which is hard 
is used to feed poultry, etc., and the other, which passes 
through the cloth, is albumen, and is put on the fi re, the curds 
separated with the aid of rennet, and, when coagulated, a 
little salt is added.’”
 Of green vegetable soybeans he writes: “’We have a 
project in hand to call together the principal Paris restaurant 
keepers this winter, to allow them to partake of this new 
vegetable, which will advertise it throughout the world under 
the patronage of such substantial connoisseurs.
 “’In a few years hence, one will buy soya at the grocers, 
as to-day one buys beans. It is an excellent substitute for hay, 
and keeps horses in good condition, and cows, when fed on 
it, will yield at least 20 per cent more milk daily than when 
fed on ordinary hay.
 “’The soya produces per hectare (2.471 acres) from 
2,500 to 3,000 kilograms (5,512 to 6,614 pounds) of 
seed, especially if phosphate fertilizers are suffi ciently 

employed.’”
 Note: This is the 2nd earliest document seen (July. 
2015) concerning soybeans in Belgium, or the cultivation of 
soybeans in Belgium. This document contains the earliest 
date seen for the cultivation of soybeans in Belgium (Dec. 
1897). The source of these soybeans is unknown. Address: 
Commercial Agent, Roubaix, France July 13, 1897.

153. Connell, J.H.; Clayton, Jas. 1897. Field experiments at 
College Station with corn, cotton and forage plants. Texas 
Agricultural Experiment Station, Bulletin No. 40. p. 849-74. 
(Sept. 1896). See p. 873.
• Summary: The section titled “Experiments in varieties of 
forage plants” (p. 873) contains a table which shows that two 
varieties of “Soja Bean” were planted on 11 May 1896 at the 
rate of 60 lb of seed per acre. Both were harvested on Aug. 
20. The variety that was drilled gave a yield of 700 lb/acre 
of cured hay, whereas the variety that was broadcast gave 
a yield of 200 lb/acre. These were among the lowest yields 
of any of the 23 plant varieties tested. For example, forage 
sorghum yielded 11,500 lb/acre and white African millet 
yielded 10,400 lb/acre.
 Other varieties of forage plants tested included Orange 
Sorghum, Red Milo Maize, Cattail Millet, Jerusalem Corn, 
Clay Pea, Whipporwill Pea [also spelled “Whippoorwill” in 
other documents], Tory Pea, Japan Buckwheat, Silver Hull 
Buckwheat, and Dwarf Broomcorn.
 Note 1. This is the earliest document seen (March 
2021) concerning the cultivation of soybeans in Texas. This 
document contains the earliest date seen for the cultivation 
of soybeans in Texas (11 May 1896). The source of these 
soybeans is unknown.
 Note 2. This is the earliest English-language document 
seen (March 2021) that uses the terms “Clay Pea” or 
“Whipporwill Pea” or “Tory Pea” to refer to these varieties 
of cow peas. Address: 1. M.Sc., Director of the Station; 2. 
Agriculturist. Both: College Station, Brazos Co., Texas.

154. Johnson & Stokes. 1897. Garden and farm manual. 
Philadelphia, Pennsylvania. 96 p. 25 cm.
• Summary: In the section on “Selected Farm Seeds,” page 
69 states: “Soja Bean (German Coffee Berry)–In the past few 
years the Soja Bean, which we have catalogued for at least 
twelve years, has been advertised in a sensational way by 
certain seedsmen as German Coffee Berry.
 “The beans, or so-called berries, ripen in about four 
months from time of planting, and produce a crop of twenty-
fi ve to thirty bushels to the acre, being as easily grown as 
other fi eld beans. When roasted and ground they closely 
resemble and taste very much like coffee. Some mix half and 
half with coffee when using, and claim it is superior. Its great 
value, however, lays in the fact that when ground it makes 
one of the most valuable crops for feeding stock and adds 
greatly to the milk production. It is also a valuable forage 
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crop and for fertilizing the soil and for pasturing, or feeding 
the green fodder, of which it yields eight to ten tons per 
acre. Sow broadcast one-half bushel to the acre, or it may be 
planted in drills three feet apart and one foot between plants. 
Pkt., 10 c.; lb. 25c.; 3 lbs., 60c., post-paid; lb., 15c.; 10 lbs., 
$1.00; bush., $3.00, by freight or express.”
 This catalog is owned by the Smithsonian Horticulture 
Branch Library in Washington, DC. Call number: #9253. 
Address: 217-219 Market St. and 206-208 Church St., 
Philadelphia, Pennsylvania.

155. Krafft, Guido. 1897. Die Pfl anzenbaulehre. Sechste, 
neubearbeitete Aufl age [Instruction in plant cultivation. 6th 
revised ed.]. Berlin: Verlagsbuchhandlung Paul Parey. viii 
+ 279 p. Illust. (incl. many color). Index. 23 cm. Series: 
Lehrbuch der Landwirtschaft auf wissenschaftlicher und 
praktischer Grundlage. 2nd Bd. [2 ref. Ger]
• Summary: In Chapter 2, “Legumes (Cultivation of protein-
rich seeds),” section 7 (p. 80-81) is about the soybean 
(Die Sojabohne) also called the coarse-haired soybean 
(rauhhaarige Soja) or the Haberlandt’s bean (Haberlandts-
Bohne) (Soja hispida Mönch). Discusses: Botanical 
description, color of seeds, two important German-language 
publications about soybeans (Wein 1881 and Haberlandt 
1878), widely cultivated in China and Japan, bears seeds 
in Europe only in areas which in 20-25 weeks accumulate 
2500 to 3000ºC heat units (Wärmeansprüchen), which 
signifi cantly exceeds the northern distribution limit for 
maize. Seeds and straw of the yellow variety are rich in 
protein (27-39.9%, or 5.1-9.1%), for human and animal feed.
 The soybean (Sojabohne) requires light soil types, and it 
thrives most preferably on deep, humus-rich, sandy soils that 
are either loam, calcareous, or well-drained marl which have 
been loosened well and are in the fi rst and second positions 
of a crop rotation after fertilizing. It will fl ourish on less 
favorable soils in sunny, warm locations. The soybean (Soja) 
may either precede or follow any plant in a crop rotation. It 
thrives after grain, root crops, fodder plants, and on newly 
cleared plots. With regard to soil preparation, plowing twice 
is suffi cient or else forming furrows in the autumn and then 
deep uprooting (exstirpieren) in the spring.
 Sowing occurs in early May. Earlier sowings, even if 
they withstand mild late frosts, germinate too slowly. The 
seed is planted with a dibble in a 47 to 50 cm square or 
else planted with a drill at a distance of 25–50–60 cm. With 
dibble sowing, two seeds are planted in one step 2.5 to 5 cm 
deep. With dibble planting: 10 to 12 kg per hectare, with drill 
planting: 20 to 30 kg per hectare.
 The care is the same as with beans. Immediately after 
sowing, hoeing takes place, and the hoeing is repeated in 
early July. The soybean is intensely pestered by hares and 
mice. Sprouts and young leaves are eaten by wire worms 
(Drahtwürmen) and cock chafer grubs (Engerlingen), while 
the leaves are eaten by the little painted lady (Distelfalter) 

(Vanessa cardui L.), page 110 and attacked by the fungus 
Septoria sojina Thüm. Blossoming occurs in late June. The 
lowermost pods begin to mature in early September. But 
complete maturity is very much delayed by damp autumn 
weather, so it usually occurs in the middle of September or 
even only in early October. The plants are pulled up or else 
cut with a scythe or a grass mowing machine. Seed yield: 
19–26–37 hectoliters (14–19–27 metric hundredweight 
[equal to 100 kg each]) per hectare @ 65 to 72 to 75 kg; 
straw yield: 20–40–50 metric hundredweight per hectare.
 Note: Last half translated by Philip Isenberg (MM, CT), 
Long Beach, California.
 A non-original illustration (line drawing) shows a 
soybean plant with many pods growing thickly on the stem, 
plus an enlarged view of a cluster of about 7 pods to the 
upper left of the plant. The soybean is also mentioned on p. 
64. Also discusses Lupins (p. 80-85).
 Chapter 3, Oilseeds (Ölfrüchte; the cultivation of 
oil-containing seeds, p. 81-95) discusses rapeseed (p. 82-
88), Rübsen [Brassica campestria], Leindotter [Camelina 
sativa], poppy seed (Der Mohn), mustard seeds (Der Senf), 
fodder radish (Oelrettich, Raphanus sativus var. oleiformis), 
sunfl ower, and coast tarweed [or Chilean tarweed], Madia 
sativa (Madie). It also mentions: Peanuts, almonds, white 
sesame, brown sesame. Address: PhD, Full Public Professor 
der Agriculture and Forestry at the Imperial-Royal College 
of Agriculture in Vienna, etc. (o. ö. Professor der Land- und 
Fortswirtschaft and der k.k. technischen Hochschule in 
Wien).

156. Lindley-Cowen, L. Western Australia Bureau of 
Agriculture. ed. 1897. The West Australian settler’s guide 
and farmer’s handbook: Descriptive notes on the agricultural 
areas and crown lands open for selection... Perth, Australia: 
Bureau of Agriculture. E.S. Wigg & Son, Printers. 22 + 818 
+ 23 p. Issued in 6 parts. See Part 1, p. 447-48. Edited by L. 
Lindley-Cowen, Secretary.
• Summary: Chapter 3, titled “Fodder and forage plants 
(Exclusive of grasses)” begins: “The bulk of the information 
given in the following pages is taken from Bulletin No. 
2, issued by the United States Department of Agriculture, 
division of agrostology. Numerous other plants are 
mentioned in the bulletin, but only those have been selected 
which it is considered might be successfully introduced into 
this colony.”
 In this chapter (which is mostly about legumes, with the 
plants listed alphabetically by scientifi c name) is a subsection 
(p. 447-48) on the soja bean. It starts with a large illustration 
(line drawing), “Fig. II.- Soja bean (Glycin [sic, Glycine] 
hispida) which shows the upper part of a soybean plant with 
leaves, pods, and a fl ower.
 It continues: “Glycine hispida (Soja bean; soy bean; 
coffee bean. Fig. II)–An erect annual legume, with hairy 
stems and leaves, which has been cultivated in China and 
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Japan from remote antiquity. It was long grown in botanic 
gardens, but when the facts concerning its use as a human 
food by oriental nations came to light about twenty years 
ago, it was largely introduced into this country [USA] 
and Europe, where thorough trials of its forage and food 
value have been made. There are a large number of named 
varieties, which vary in the color of their seeds and the 
length of time which the plants require to come to maturity. 
The seed is planted at the rate of half a bushel to the acre, 
in drills 2½ to 3 feet apart, and cultivated about the same 
as Indian corn. In Virginia, soja beans are planted between 
the hills of corn, so that two crops are produced on the 
same fi eld at the same time. The yields of seed are often 
enormous. Soja beans are fed to stock green, as silage, or as 
hay. The haulms are rather woody, and do not make the best 
quality of hay, but as either ensilage or green forage they are 
unsurpassed. The hay contains from 14 to 15 per cent. crude 
protein and 3 to 6 per cent. of fat. The beans contain from 
32 to 42 per cent. protein, and from 12 to 21 per cent. of fat 
in fresh material. When fed to milch cows, a ration of soja 
beans increases the yield of milk, improves the quantity of 
the butter, and causes the animal to gain rapidly in weight. 
It is an excellent addition to a ration for fattening cattle. In 
China and Japan, where the soja bean is an article of diet, 
substances similar to butter, oil, and cheese [tofu], as well as 
a variety of dishes, are prepared from it. The yield of green 
forage amounts to from 6 to 8 tons per acre, and of the beans 
from 40 to 100 bushels. The feeding value of the bean has 
been found to be greater than that of any other known forage 
plant except the peanut.”
 Also mentioned in this chapter are the peanut (p. 433), 
astragalus (p. 434), Brassica napus (winter 
rape, rape, dwarf Essex rape, p. 436-37), 
chick pea (p. 439), Cyperus esculentus 
(chufas, hognut, ground almond, p. 440), 
lentil (p. 440), etc. Address: Perth, Australia.

157. Smith, Jared G. 1897. Leguminous 
forage crops. Yearbook of the United States 
Department of Agriculture p. 487-508. For 
the year 1897. See p. 495, 498-500. [2 ref]
• Summary:  One section titled “The Soy 
Bean” (p. 498-500) gives a long introduction 
to this crop. “The soy bean (Plate XXXI, 
fi g. 2, facing p. 494) has been cultivated as 
human food and for green manure in China 
and Japan for many centuries, but has only 
been brought to the attention of American 
farmers as a forage crop within the last 
twenty years. In Oriental countries various 
preparations are made from the seeds, which 
take the place of meats and meat products 
in the dietary of the people. Here, however, 
the seeds are used only as cattle foods, or 

when parched, as a substitute for coffee. They are especially 
rich in fats and nitrogenous compounds. Of all legumes in 
cultivation the peanut alone exceeds it in the amount and 
digestibility of its food constituents.” Also discusses cultural 
practices, use as hay and silage, chemical composition and 
digestibility of the soy bean plant and seeds. “The crop 
should be cut for hay from the time of fl owering until the 
pods are half formed. Later than that the stems are coarse and 
woody, and the feeding value rapidly declines. One hundred 
pounds of soy-bean hay contains 88.7 pounds of dry matter.”
 “The yield varies, according to soil and season, from 
6 to 13 tons of green forage. The yield of seed varies from 
as low as 15 to as high as 100 bushels per acre, the average 
being about that of corn–from 25 to 40 bushels. This crop is 
a heavy potash feeder, and requires fertilization with lime, 
and with potash and phosphoric acid when grown on such 
lighter soils as are defi cient in these elements. The soy bean 
is withal one of the most promising of the annual leguminous 
forage crops, and, as before indicated, may prove of special 
value in connection with Indian corn, the later supplying 
the ‘roughness,’ the soy bean producing the digestible crude 
protein necessary to make a complete and well-balanced 
ration.” 
 An illustration (p. 499, drawn from a photo) shows 
“Roots of yellow soy bean, grown at the Kansas Agricultural 
Experiment Station in 1896 on land inoculated with an 
extract containing the tubercle-forming bacteria.” There are 
many tubercles on the roots.
 Note: This is the earliest English-language document 
seen (March 2021) that uses the word “bacteria” in 
connection with soybean roots.
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 A photo (Plate XXXI, fi g. 2, facing p. 494) shows 
“Soy beans grown in Grass Garden, U.S. Department of 
Agriculture, Washington, DC.” In the background is a 
museum building.
 Note. This is the earliest document seen (March 2021) 
concerning the cultivation of soybeans in Washington, 
DC. This document contains the earliest date seen for the 
cultivation of soybeans in Washington, DC (1897, probably 
spring). Address: Asst. Agrostologist, Div. of Agrostology, 
USDA.

158. Henry, W.A. 1898. Feeds and feeding: A hand-book for 
the student and stockman. Madison, Wisconsin: Published by 
the author. vi + 657 p. See p. 161-62, 209. March. Index. 23 
cm. [4 ref]
• Summary: In Part II, “Feeding stuffs,” Chapter 9, titled 
“Minor cereals, oil-bearing and leguminous seeds” states (p. 
161): “229. Soja (soy) bean.–This Japanese plant fl ourishes 
in the Southern states and as far north as Kansas. In Japan it 
serves for human food, but in this country it is used only by 
stockmen. Like all leguminous seeds, the soja bean is rich 
in protein, standing perhaps at the head of the list; unlike 
many in its class, it is also rich in oil. Because the seeds 
must be gathered by hand, the plant has generally been used 
only for forage. At the Kansas Station this plant gave yields 
ranging from 12.5 to 19 bushels of beans per acre. At the 
Massachusetts Station a comparative test of soja-bean meal 
with cotton-seed meal terminated in favor of the former for 
milk and butter production.”
 Chapter 12, titled “Leguminous plants for green forage 
and hay” states (p. 209): “310. The soja (or soy) bean.–
According to Georgeson (Prairie Farmer, 9 Nov. 1895), the 
soja bean has been grown for six years with success at the 
Kansas Station... The yield is better than the navy or fi eld 
bean. If made into hay, as much as three tons per acre may be 
secured from a fi eld of soja-bean plants. This plant is gaining 
friends at the South, but is too tender to be generally useful 
at the North in competition with red clover and alfalfa.”
 The Appendix contains several tables in which soy is 
mentioned: 1. “Average composition of American feeding 
stuffs” (p. 620-24; see p. 621-23 for soja bean meal, hay, 
straw, and silage). 2. “Average digestibility of American 
feeding stuffs, with additions from the German tables” (p. 
625-30; see p. 626, 628-29). 3. “Average digestible nutrients 
and fertilizing constituents in American feeding stuffs” (p. 
631-34; see p. 632-34).
 The Glossary (p. 642) defi nes: “Soja bean, or soy bean. 
Soja hispida.” It also defi nes: Legumes. Nitrogen-free 
extract. Nutritive ratio. Oil meal (“linseed cake reduced to 
meal by grinding”).
 Note 1. There is no indication in this book that soybeans 
have yet been grown in Wisconsin.
 Note 2. Gluten is discussed in this book as follows: 
Gluten meal (p. 351-52). Gluten feed compared with corn 

meal and bran (p. 414-15). Gluten meal compared with 
cotton-seed meal (p. 415). Gluten meal and corn compared 
with wheat (p. 558). However, the terms “gluten meal” and 
“gluten feed” are not defi ned.
 Note 3. This is the earliest English-language document 
seen (Aug. 2016) that contains the term “oil-bearing” (or “oil 
bearing”) in connection with soy beans. Address: Dean of the 
College of Agriculture, and Director of the Wisconsin Agric. 
Exp. Station, Univ. of Wisconsin.

159. Morrow, George E.; Bone, J. Hayes. 1898. Field Crop 
Experiments, 1897. Oklahoma Agricultural Experiment 
Station, Bulletin No. 33. 18 p. March. See p. 16-17.
• Summary: The section titled “Cow peas and soy beans” 
(p. 16-17) states: “Soy beans drilled in rows 15 inches apart 
gave 611 lbs. seed per acre; in drills 30 inches apart the yield 
was only 218 lb per acre. The 1896 yield was at rate of 246 
lb per acre.
 “Neither in yield of beans nor in growth of stalks have 
the Soy beans done as well at the Station as reported from 
other Stations further north.”
 Page 17 also contains a brief discussion of chufa 
(“belongs to the sedge family and produces a small tuberous 
root which has been recommended as a hog food”) and “pea-
nuts,” both of which were tested at the Station last season. 
Address: 1. M.A., Director of the Station and Agriculturist; 
2. B.S., Asst. Agriculturist. Both: Stillwater, Oklahoma.

160. Georgeson, C.C. 1898. The Japanese soy bean. Prairie 
Farmer 70(17):1. April 23.
• Summary: “’H.,’ of McLean Co., Illinois, writes: ‘Please 
tell us about this bean; what is its value for hog feed as 
pasture? It is recommended for this purpose in Kansas; does 
it do well here? What is the yield; how much seed is sown 
per acre; what is the price of seed and where is it obtained? 
Tell us all about it. Also will the Jerusalem artichoke do well 
on land too low for corn? Sometimes the land is fl ooded 
during the spring storms. How about artichokes for hog 
feed?’
 C.C. Georgeson answers: “The soy bean is a leguminous 
plant imported into this country from Japan. It is an upright, 
stocky grower, attaining a height of from one and one-half 
to four feet, according to the variety and quality of the soil. 
The writer has grown this bean successfully at the Kansas 
Experiment Station for the past eight years, and it has 
likewise done well in Iowa, Pennsylvania, Massachusetts and 
even in Wisconsin. There is therefore, no doubt but that it 
will also succeed in any part of Illinois. It is, however, only 
the earliest varieties, those which will mature inside of four 
months, that can be profi tably grown in the Northern states; 
the late maturing sorts, will be killed by frost before the 
beans are full grown. The value of the soy bean is wholly due 
to its extraordinary richness in nitrogen. As is well known, 
nitrogen is the most important element of nutrition for both 
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plants and animals. This plant has greater nutritive value than 
any other cultivated plant. The ripe beans are much superior 
to linseed oil meal for feeding purposes, while hay made 
from the plant is equal to bran in feeding value. Like other 
leguminous plants it is a nitrogen gatherer, and consequently, 
the roots and stubble enrich the soil in this element.
 “As to the value of this bean for hog feed, I can not do 
better than give the substance of an experiment conducted 
by me at the Kansas Station. Twelve pigs were divided into 
four lots of three head each, and all were fed for 126 days 
under identical conditions, except as to feed. They averaged 
about sixty pounds per head. One lot was fed on Kaffi r corn 
meal to which was added one-third as much shorts during 
the last seven weeks of the experiment. This lot gained 191 
pounds. Another lot was fed a mixture of two-thirds Kaffi r 
corn meal and one-third soy bean meal [ground whole 
soybeans] during the whole period, and they gained 547 
pounds, or nearly three times as much. Still another lot was 
fed corn meal, and for the last seven weeks two-thirds corn 
meal and one-third shorts, as in the case of lot one, they 
gained 306 pounds, while a fourth lot fed two-thirds corn 
meal and one-third soy bean meal gained in the same time 
554 pounds; the difference in these gains must be attributed 
to the superior feeding quality of the soy bean meal. I have 
likewise data, too extensive to quote here, which shows that 
the crop can be pastured down in the fi eld by hogs, with 
excellent results. I have also fed both hay and ensilage made 
from this plant, with satisfaction. It will thus be seen that 
the soy bean is a valuable crop in whatever form it is used, 
both for feed, and as a fertilizer. Another valuable feature 
of this crop is that it can be grown as a second crop after 
wheat or oats, if it is put in as soon as these are harvested. 
It was my practice, for several years, at the Kansas Station, 
to plow the stubble ground as soon after harvest as possible 
and drill it to soy beans, and I have repeatedly harvested a 
mature crop before frost from beans planted early in July. 
This can be done anywhere where the frost holds off until 
near the middle of October. I planted the stubble ground to 
beans even when there was no prospect of maturing the crop. 
The green crop was then either pastured off by hogs, or more 
generally cut and cured for hay, in either case it paid well for 
the labor. When the crop was removed early enough to put 
in winter wheat, it left the ground in excellent condition to 
sow without further plowing, while the culture of the beans 
suppressed the weeds that usually befoul stubble ground.
 “The culture is simple. To make sure of a crop of seed 
they should be planted in the latter part of May after corn 
planting is over. Drill them in rows from two to three feet 
apart, according to the size of the variety and the fertility 
of the soil; drill them with any machine which will drop a 
bean about every two inches along the row, a bean planter 
is of course best, but a corn planter will do, and I have had 
excellent success with a common wheat drill on which all 
but the fi rst and fi fth feeds were stopped up; half a bushel 

to three-quarters to the acre is enough when grown for 
seed; if wanted for feed put in a bushel or more. Give them 
shallow culture, and keep the weeds under; in the struggle 
for existence they are no match for crab grass and the coarser 
weeds and they suffer in proportion as these are allowed to 
dispute the ground with them, for this reason they fail when 
sown broadcast, except on land practically free of weeds.
 “The short, hairy pods will form in great numbers from 
the ground to the tip of the stem. If wanted for seed they 
should be left till the leaves have about all fallen off; then 
cut them with a bean harvester, if one is available, if not, 
have the blacksmith fasten a corn knife, or similar piece of 
steel with knife edge, to the shanks of a common two-horse 
cultivator and draw it along the row so as to cut the stalks 
one inch below the surface of the ground, put the knife 
slanting so it will have a cutting action. I have found a home-
made bean harvester of this pattern quite satisfactory. When 
cut, rake the stalks into windrows and fork them up into tall, 
narrow cocks to dry. When the pods begin to pop open and 
scatter the beans, haul them under shelter and thrash them 
out. A bean thrasher, if one is available, is of course best, but 
a common thrashing machine will do. It must be run at slow 
speed, and the concave must be removed and replaced with 
boards, or the beans will break too badly. If wanted for hay, 
cut the crop with a mower when the beans in the pods are 
nearly full grown, and cure as you would a rank growth of 
clover.
 “It is a diffi cult crop to cure, the leaves crumble badly 
when too dry, and the hay will mold if not dry enough; but 
well cured it is equal to bran, pound for pound, and much 
relished by cattle. The crop can be cut green and put into the 
silo, but when put up by itself the silage is rather watery. It 
makes a pleasanter feed if an equal quantity of corn, well 
on toward maturity, is cut up with it; or a little good straw 
can be cut up with it to absorb the excess of moisture. I have 
found soy bean silage much relished by dairy cows, and it 
materially increased both the quantity and the quality of the 
milk.
 “Now as to yield. I have raised eight bushels clean seed 
to the acre as a second crop on poor ground, after wheat. 
When planted in May they have yielded from eighteen to 
twenty bushels on poor ground, and I have heard of yields 
of forty bushels per acre on rich soil. I have raised three tons 
of good hay to the acre, and six tons of silage. For hay and 
silage some late, rank-growing sort can be used; for seed the 
variety known as the Yellow Soy is the best for the Northern 
states, because it is early and a good yielder.
 “Grasshoppers and rabbits are very destructive to this 
crop and where numerous may damage it seriously.
 “It is probable that all large seed houses keep the 
soy bean in stock by this time. Now as to the questions 
concerning the Jerusalem artichoke... C.C. Georgeson.”
 Note: This is the earliest document seen (June 2021) 
that uses the word “harvester” (“a bean harvester”) or the 
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term “two-horse cultivator” in connection with soybean 
production.
 Note: This is the earliest document seen (June 2021) that 
mentions “pasturing off” (or “pasturing down”) soybeans.

161. Burtis, F.C. 1898. Growing soy beans. Industrialist 
(The) (Manhattan, Kansas) 24(4):261-63. April.
• Summary: “The characteristics and history of the soybean 
have been outlined at frequent times from our station and 
elsewhere, and need not be repeated here. To those not 
acquainted with its growth, it will be suffi cient to say that 
this bean is an erect-growing plant, which, under Kansas 
conditions, and on different soils, attains a height of from 1½ 
to 3½ feet. Its stems are stiff, woody, brittle and profusely 
branched, bearing numerous pods. Seed furnished by our 
experiment station has been tried by a great many farmers 
in a small way. Some have found the plant adapted to their 
wants and are growing it more or less extensively. One 
grower has raised thirty-fi ve acres the past season, and has 
planned to put out one hundred acres the coming summer. It 
is valued as a forage crop of great drouth-resisting [drought-
resisting] qualities, and yielding a fair quantity of grain, 
containing a large per cent. of protein (larger than linseed 
meal), a compound in which our common stock-foods are 
defi cient. The success of those raising the soy bean on a large 
and practical scale has excited new interest and is stimulating 
others to make the trial. Many inquiries render it necessary 
to send out more instructions as to methods of planting, 
harvesting, etc.
 “The soybean is a legume, hence a nitrogen gatherer, 
and will do much better on a poor, thin soil than many other 
plants under similar conditions; but for a paying crop of 
grain, it is best to select a soil of medium fertility at least; 
and for the maximum yield of grain, the richest and deepest 
soil will be needed, and the extra yield of grain will pay 
for the chance afforded. Foul land should be avoided, as it 
will require hand work to keep the weeds out, which may 
increase the cost of cultivation beyond the profi table point.
 “The soil should be so handled as to have it in fi ne tilth 
and free from weeds at the time of planting. Less labor will 
be required in the future cultivation of the crop if the weeds 
are kept down some what during the spring with the disc 
harrow, and the ground plowed just before planting, and 
in this case it must be thoroly harrowed and leveled. This 
method gives the weeds such a back-set that it is preferable 
to fall plowing.
 “Altho proof against an ordinary spring frost, they 
thrive much better when the weather becomes settled and 
warm. There is really a disadvantage in seeding before the 
middle of May, and it may be delayed until the last week 
in June, and still mature a crop of grain. Seeding before the 
middle of May does not seem to hasten the time of maturing 
materially, but makes the period of cultivation longer and 
more expensive, with no increase in yield of grain.

 “Other ways than seeding in drills and cultivating have 
been a total failure with us, and we cannot recommend 
broadcasting. Drill in rows as close as can be cultivated with 
a two-horse cultivator. While close planting will give a larger 
yield, the extra trouble in cultivating will over-balance the 
gain. Rows thirty-two inches apart can be worked with most 
cultivators. The plants should stand from two to three inches 
apart in the row. For such seeding it will re quire thirty to 
forty pounds of seed per acre. A common grain drill with 
part of the holes closed is a handy implement for drilling 
them in, as two rows can be seeded at the same time. Some 
have succeeded in using the corn drill. In cultivating use a 
cultivator with small shovels so as not to throw up ridges, 
which will bother in harvesting, and thus also avoid covering 
up some of the pods that grow very close to the ground.
 “A peculiarity of the ripe pods is their cracking open in 
the hot sun, making the harvesting and handling a point to 
be watched closely and attended to at the proper time. The 
medium varieties generally mature during the last week in 
August or the fi rst week in September. The pods turn brown 
as they ripen, and the cutting should be started on a large 
patch when about two-thirds of the pods have changed 
color. We have used two methods of harvesting that are 
practical for large patches. A self-rake reaper does the work 
very speedily, keeps the beans clean, and leaves them in 
convenient bunches for further handling. This method will 
leave a few pods next to the ground uncut, but the time saved 
will make up for these, and if it is practicable to turn hogs in, 
they will pick these up clean. The second method is probably 
in reach of more farmers, but will prove a little more 
expensive and disagreeable. A common cultivator is rigged 
up with two horizontal knives, bolted to and extending out 
from its inner shanks, so as to run just below the surface of 
the ground and cut the beans off as does the regular bean 
harvester. The stalks can then be gathered in piles with 
rakes or forks, or with a horse rake; but using the horserake 
involves hand cleaning. Varying with the condition of the 
beans and the weather, as a rule, the cocks should be left in 
the fi eld several days before threshing. During this time they 
should be watched very closely, as a day or two of hot, dry 
weather may cause much shattering of the pods.
 “By putting in all blank concaves and running the 
machine slowly, a common thresher will thresh the beans 
nicely without much cracking. Soybeans do not crack so 
easily as navy beans.
 “During the last eight years on the station farm, the yield 
of grain of the soybean has been from ten to twenty bushels 
per acre. The past winter the college has used its surplus 
seed for feeding experiments. Several hundred bushels of 
the seed have been sold over the state by private parties this 
winter, but the demand for seed has exhausted the supply. 
As a catch crop, after wheat or oats, soy beans have proven 
very successful, and this will probably be the most universal 
use made of them in the future. At this station in 1896 a 
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yield of eight bushels of soybeans per acre was harvested 
from twenty acres of wheat ground that was seeded the last 
of June. The wheat was promptly removed, and the ground 
plowed and thoroly harrowed. The beans came up readily 
and made a rapid growth. In the fall the ground was in fi ne 
condition for another seeding of wheat if it had been desired. 
If the weather turns off extremely dry, the growth of beans 
will be small and disappointing; but even in case of total 
failure, the land will have had an early plowing, which is a 
most important thing for a succeeding wheat crop.
 “Our feeding experiments with soybeans in the past have 
been mostly with pigs, but at present they are being tested as 
a dairy feed. They are excellent to crowd or put a fi nish upon 
fattening hogs at any age, but they can be most economically 
fed to shoats or weanling pigs. With young pigs a feed of 
corn meal with an addition of one-third soybean meal, will 
produce fi fty to one hundred per cent greater gains than can 
be obtained by exclusive feeding of corn.”
 Note: This is the earliest document seen (June 2021) 
that mentions the use of a “disc harrow” or of a “horse rake” 
or “horserake” or of a “thresher” (“a common thresher”) for 
soybean production. Address: Kansas State Univ.

162. Farm, Field and Fireside (Chicago, Illinois). 1898. 
Growing soy beans. 21(19):583. May 7.
• Summary: “J.E. Hall, Missouri, asks how to grow soy 
beans, when to plant, how much seed to the acre, how to 
cultivate and harvest them.
 “Perhaps we can do no better in answering these 
questions than to quote from a recent article of Prof. F.C. 
Bartis [sic, Burtis], of the Kansas Experiment Station, where 
these beans have been raised for several years and a number 
of experiments carried on with them. This article was printed 
in the Industrialist [vol. 24, 1898, Manhattan, Kansas], the 
college paper:
 “The soy bean is a legume, hence a nitrogen gatherer, 
and will do much better on a poor, thin soil than many other 
plants under similar conditions; but for a paying crop of 
grain, it is best to select a soil of medium fertility at least; 
and for the maximum yield of grain, the richest and deepest 
soil will be needed, and the extra yield of grain will pay for 
the chance afforded. Foul land should be avoided, as it will 
require hard work to keep the weeds out, which may increase 
the cost of cultivation beyond the profi table point.
 “The soil should be so handled as to have it in fi ne tilth 
and free from weeds at time of planting. Less labor will be 
required in the future cultivation of the crop if the weeds are 
kept down somewhat during the spring with the disc harrow, 
and the ground plowed just before planting, and in this case 
it must he thoroughly harrowed and leveled. This method 
gives the weeds such a backset that is preferable to fall 
plowing.
 “Seeding and Cultivation: Although proof against 
an ordinary spring frost, they thrive much better when 

the weather becomes settled and warm. There is really a 
disadvantage in seeding before the middle of May, and it 
may be delayed until the last week in June, and still mature 
a crop of grain. Seeding before the middle of May does not 
seem to hasten the time of maturing materially, but makes 
the period of cultivation longer and more expensive, with in 
increase in yield of grain.
 “Other ways than seeding in drills and cultivating have 
been a total failure with us, and we cannot recommend 
broad-casting. Drill in rows as close as can be cultivated 
with a two-horse cultivator. While close planting will give a 
larger yield, the extra trouble in cultivating will overbalance 
the gain. Rows thirty-two inches apart can be worked with 
most cultivators. The plants should stand from two to three 
inches apart in the row. For such seeding it will require thirty 
to forty pounds of seed per acre. A common grain drill with 
part of the holes closed is a handy implement for drilling 
them in, as two rows can be seeded at the same time. Some 
have succeeded in using the corn drill. In cultivating use a 
cultivator with small shovels so as not to throw up ridges, 
which will bother in harvesting, and thus also avoid covering 
up some of the pods that grow very close to the ground.
 “Harvesting and Threshing: A peculiarity of the ripe 
pods is their cracking open in the hot sun, making the 
harvesting and handling a point to be watched closely 
and attended to at the proper time. The medium varieties 
generally mature during the last week in Autumn or the fi rst 
week in September. The pods turn brown as they ripen, and 
the cutting should be started on a large patch when two thirds 
of the pods have changed color. We have used two methods 
of harvesting that are practical for large patches. A self-rake 
reaper does the work very speedily, keeps the beans clean 
and leaves them in convenient bunches for further handling. 
This method will leave a few pods next to the ground 
uncut, but the time saved will make up for these, and if it is 
practicable to turn hogs in they will pick these up clean. The 
second method is probably in reach of more farmers, but will 
prove a little more expensive and disagreeable. A common 
cultivator is rigged up with two horizontal knives, bolted 
to and extending out from its inner shanks, so as to run just 
below the surface of the ground and cut the beans off as does 
the regular bean harvester. The stalks can then be gathered 
in piles with rakes or forks, or with a horse rake; but using 
the horse rake involves hand cleaning. Varying with the 
condition of the beans and the weather, as a rule the cocks 
should be left in the fi eld several days before threshing. 
During this time they should be watched very closely, as a 
day or two of hot, dry weather may cause much shattering of 
the pods. By putting in all blank concaves and running the 
machine slowly, a common thresher will thresh the beans 
nicely without much cracking. Soy beans do not crack so 
easily as navy beans.
 “Yield and Uses: During the last eight years on the 
station farm the yield of grain of the soy bean has been 
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from ten to twenty bushels per acre. The past winter the 
college has used its surplus seed for feeding experiments. 
Several hundred bushels of seed have been sold over the 
state by private parties this winter, but the demand for 
seed has exhausted the supply. As a catch crop, after wheat 
or oats, soy beans have proven very successful, and this 
will probably be the most universal use made of them in 
the future. At this station in 1896 a yield of eight bushels 
of soy beans per acre was harvested from twenty acres 
of wheat ground that was seeded the last of June. The 
wheat was promptly removed and the ground plowed and 
thoroughly harrowed. The beans came up readily and made 
a rapid growth. In the fall the ground was in fi ne condition 
for another seeding of wheat if it had been desired. If the 
weather turns off extremely dry the growth of beans will be 
small and disappointing; but even in a case of total failure, 
the land will have had an early plowing, which is a most 
important thing for a succeeding wheat crop. Our feeding 
experiments with soy beans in the past have been mostly 
with pigs, but at present they are being tested as a dairy feed. 
They are excellent to crowd or put a fi nish upon fattening 
hogs at any age, but they can be most economically fed to 
shoats or weaning pigs. With young pigs a feed of corn meal 
with an addition of one-third soy bean meal will produce 
50 to 100 per cent greater gains than can be obtained by 
exclusive feeding of corn.
 “Notes: If our Missouri inquirer for soy beans lives 
near a railroad line that connects with Lawrence, Kansas, 
Barteldes & Co., seedmen of that city, deal in seed soy 
beans.”
 Note 1. This is the earliest document seen (Nov. 2016) 
that uses the term “catch crop” to refer to soy beans. A catch 
crop is one that is grown as a substitute for a staple crop that 
has failed, or one that is grown as an intermediate between 
two crops in an ordinary rotation, or between the rows of 
another crop.
 Note 2. This same article was reprinted in The Western 
Rural of 26 May 1898, p. 652.

163. Prairie Farmer. 1898. Planting soy beans. 70(26):2. 
June 25.
• Summary: “As previously reported, the Farm department 
will plant about fi fty-fi ve acres of soy beans this season. The 
crop is put in for grain production and will be used in feeding 
steers and dairy cows. The fi elds are being inoculated by 
sowing broadcast soil in which plants bearing root tubercles 
have been grown. In the experimental plats different methods 
of soil inoculation are under trial. We are drilling and sowing 
broadcast inoculated soil, before, at, and after planting, 
each method being tested with 100, 500 and 1,000 pounds 
of soil per acre. Tests are also being made of dipping the 
seed in water in which infected soil has been placed and of 
mixing the seed with mud made from inoculated soil. Co-
operative tests are being carried on in various parts of the 

state in growing soy beans by eighteen of the students in the 
agricultural course, and Mr. G.P. Wagner is making a test 
of soil inoculation for this crop. The importance of these 
experiments with soy beans may be understood when it is 
remembered that soy beans are as rich in protein as linseed 
meal, supplying from three to four times as much protein as 
corn, and that the soy bean is one of our best drouth-resisting 
[drought-resisting] plants. The United States Department 
of Agriculture reports yields in other sections of from fi fty 
to one hundred bushels per acre; in Kansas, as the yield 
has been eight to twenty bushels, it seems probable that 
inoculating the soil with root tubercle-forming microbes will 
aid in increasing the yield–The Industrialist” [Manhattan, 
Kansas].

164. Industrialist (The) (Manhattan, Kansas). 1898. Local 
notes: Farm department. 24(6):431-35. June. See p. 433.
• Summary: “As previously reported, the Farm department 
will plant about 55 acres of soy beans this season. The crop 
is put in for grain production and will be used in feeding 
steers and dairy cows. The fi elds are being inoculated by 
sowing broadcast soil in which plants bearing root tubercles 
have been grown. In the experimental plats different methods 
of soil inoculation are under trial. We are drilling and sowing 
broadcast inoculated soil, before, at, and after planting, 
each method being tested with 100, 500 and 1000 pounds 
of soil per acre. Tests are also being made of dipping the 
seed in water in which infected soil has been placed, and 
of mixing the seed with mud made from inoculated soil. 
Coöperative tests are being carried on in various parts of the 
state in growing soybeans by eighteen of the students in the 
agricultural course, and Mr. G.P. Wagner is making a test 
of soil inoculation for this crop. The importance of these 
experiments with soybeans may be understood when it is 
remembered that soybeans are as rich in protein as linseed 
meal, supplying from three to four times as much protein as 
corn and that the soybean is one of our best drouth-resisting 
[drought-resisting] plants. The United States Department 
of agriculture reports yields in other sections of from 50 to 
100 bushels per acre; in Kansas as the yield has been 8 to 20 
bushels, it seems probable that inoculating the soil with root 
tubercle-forming microbes will aid in increasing the yield.”
 Note: The next section shows that The Industrialist is 
published by the Kansas State Agricultural College. This past 
year: “There have been enrolled a total of 804 students, an 
increase of seventy, or nearly ten per cent over last year.”

165. Denison Review (Denison, Iowa). 1898. Farm and 
Garden: The soy bean. One of the most promising of annual 
leguminous forage crops. Aug. 9. p. 9.
• Summary: “The soy bean ranks high among the 
leguminous forage plants of comparatively recent 
introduction in this country. Of all legumes in cultivation the 
peanut alone exceeds it in the amount and digestibility of its 
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food constituents, The soy bean requires about the same class 
of soils as Indian corn and will grow about as far north as 
that crop can be depended on. The best results with it have 
been obtained in the region between the thirty-seventh and 
forty-fourth parallel east of the Rocky mountains. The region 
best adapted to it, then, is the ‘corn belt,’ a circumstance 
which argues well for its future use and value in conjunction 
with corn for fattening animals.
 “The soy bean should be planted in late spring or early 
summer after the ground has become warm. In general the 
early varieties should be used if a seed crop is desired and 
the medium or late varieties if it is to be used as forage, it 
having been found that the latter much excel the former in 
value for that purpose. In some parts of Virginia the soy 
bean is planted in the corn rows in alternate hills or between 
rows at the time of the fi nal cultivation. Usually, however, 
it is grown as a main crop, either broadcast for forage or in 
drills when cultivated for seed, The amount of seed required 
when it is sown in drills is less than when planted broadcast, 
varying from two to three pecks [1 peck = 8 quarts = 2 
gallons] per acre and in the latter case three to four 
pecks. The rate of growth is quite rapid and unless 
the fi eld is very weedy the crops do not require 
much cultivation.
 “The crop should be cut for hay from the time 
of fl owering until the pods are half formed. Later 
than that the stems are course and woody and the 
feeding value rapidly declines.
 “The crop may be converted into good silage 
and for this purpose should not be cut until the 
seed is nearly ripe. The chief value of silage is that 
it provides a succulent food during the winter time 
when green forage is not available, but as certain 
changes take place in the silo, which render a 
large part of the protein indigestible, it is better to 
depend upon corn than to use any leguminous crop 
for this purpose.
 “The ripe soy beans are among the richest of 
concentrated foods. The yield varies, according 
to the soil and season, from 6 to 13 tons of green 
forage. The yield of seed varies from as low as 
15 to as high as 100 bushels per acre, the average 
being about that of corn, from 25 to 40 bushels.
 “This crop is a heavy potash feeder and 
requires fertilization with lime and with potash and 
phosphoric acid when grown on such lighter soils 
as are defi cient in these elements.
 “According to the year book of the department 
of agriculture, the source of these statements 
and illustrations, the soy bean is one of the most 
promising of the annual leguminous forage crops, 
and, as before indicated, may prove of special 
value in connection with Indian corn, the latter 
supplying the ‘roughness,’ the soy bean producing 

the digestible crude protein necessary to make a complete 
and well balanced ration.”
 Illustrations show: (1) Soy beans growing in front of 
farm buildings. (2) “Roots of yellow soy bean.” Some root 
nodules appear to be visible.
 Note: The same article with the same title appears in the 
Belding Banner (Belding, Michigan) on Aug. 11 (p. 7). and 
in the Advocate and News (Topeka, Kansas) on Aug. 24, p. 8.
 Note: This is the earliest English-language document 
seen (June 2020) that mentions the use of soybeans for 
intercropping, in this case with corn.

166. Fesca, M. 1898. Die Sojabohne [The soybean]. 
Tropenpfl anzer (Der) (Berlin) 2(8):233-46. Aug. [7 ref. Ger]
• Summary:  The author writes about the importance of 
soybeans for the German colonies. This is primarily a review 
of earlier writers, such as O. Kellner and E. Kinch. “The 
soybean is one of the most important cultivated plants in 
East Asia. In Japan and most parts of China, it is by far the 
most important legume. It is also cultivated in India...” In 
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Japan, 385,000,000 kg of soybeans are produced on 430,000 
to 450,000 ha of land. This is 8½ to 9% of Japan’s total 
agricultural land and 19% of the land not planted to rice. 
Large amounts of soybeans are also planted around the edges 
of fi elds and on the tops of dams. The yield of soybeans in 
Japan for 1892-94 was 880-900 kg/ha. The soybean is one 
of the main crops in Shantung province, China, according 
to travelers Williamson and von Richthofen; it is used 
extensively for oil.
 An excellent 5-part illustration (p. 235) shows the 
cultivated- and the wild soybean plant, with close-ups of the 
pods, seeds, and fl owers.
 The author then discusses Shoyu. Through a long, slow 
fermentation process some of the starch is transformed into 
dextrin and sugar, then lactic and acetic acids are formed. 
Aromatic compounds are also formed but little is known 
about their amount or composition. The fermentation breaks 
down proteins. He then gives Kellner’s analysis of the 
composition of shoyu. According to E. Kinch, one liter of 
shoyu contains 31.03 gm of sugar and 41 gm of nitrogenous 
substances.
 The author praises tofu as a fi ne protein source and cites 
E. Kinch’s 1879 analysis of the composition of tofu and 
dried-frozen tofu [Kori-Tofu].
 He gives analyses of the composition of shoyu presscake 
(Shoyuruechstande) and okara (Tofurueckstande). Of the 
shoyu presscake he says: “Unfortunately the high content of 
salt (NaCl; 3-5%) makes it unusable for man or beast. It can, 
however, be used as a fertilizer.” Address: Prof., Dr.

167. Globe-Republican (Dodge City, Kansas). 1898. Soy 
beans in Kansas. Sept. 29. p. 2.
• Summary: “President Thomas E. Will of the State 
Agricultural College, in a letter to a friend in Topeka 
[Kansas], declares that the Soy bean, which was introduced 
at the college, from Japan a few years ago, is a godsend to 
the dry regions of Kansas. On poor land near the college the 
beans stood a severe drought this year, but made a crop of 
from seven to ten bushels an acre.”

168. Rane, Frank Wm. 1898. Experiments with roots and 
forage crops. New Hampshire Agricultural Experiment 
Station, Bulletin No. 57. p. 125-53. Sept. See p. 135-39.
• Summary: In the section on “Leguminous Forage Crops” 
is a subsection titled “The Soy Bean (Glycine hispida): This 
plant has been under cultivation at the Station for the past 
four seasons; it is an introduction from Japan where it has 
been cultivated from a very early time... Its main value, and 
that for which we have been growing it, is as a forage crop.”
 “There are many varieties, which at present are 
classifi ed by a few seedsmen into early, medium, and late; 
others offer simply Soy or ‘Soja’ beans, which we fi nd are 
usually the late variety. In 1895, about three-fourths of an 
acre were grown, but due to an early frost was not harvested 

in the best condition. This was cut into the silo. In 1896 
about two and one-half acres were grown; a photo shows this 
soybean acreage. This was in blossom when cut into the silo, 
being of the late variety.”
 “The average yield of each variety per acre, when grown 
upon a fairly rich, clay loam, although poorly drained, was, 
for the early, No. 1, 2 tons, 1,808 pounds [5,808 lb]; for 
the medium-early, No. 2, 4 tons. 1,922 pounds [9,922 lb]; 
and for the late, No. 3, 4 tons, 1,680 pounds [9,680 lb]. The 
seed of the early is brown, while that of the medium-early 
is black. All things considered, the medium-early variety is 
best, on account of its maturing a large quantity of seed as 
well as making a fi ne leafy growth, thus enabling one either 
to sell the seed, or convert the whole into silage. When the 
crop is to be cured for hay, it should be cut when in blossom. 
Cows eat it but do not seem to relish it much. It is always 
advisable to feed it with fodder corn, millets, etc., when used 
for soiling. Likewise when mixed with corn for ensilage, it 
forms a very valuable concentrated food. Our experience has 
been that, when cut into the silo, the chief objection is its 
woody, indigestible stem.”
 “From our experience thus far, we do not advise farmers 
to go into raising the Soy bean on a very extensive scale until 
its value as a food has been more thoroughly demonstrated. 
It has not come up to our expectations.”
 Photos show: A fi eld of late Soy Beans, 1896, at the 
New Hampshire College farm (p. 136). Three uprooted soy 
bean plants (early, medium, and late), 1898, next to a ruler 
(p. 138). Address: Durham, New Hampshire.

169. Voorhees, Edward B.; Lane, Clarence B. 1898. Forage 
crops. New Jersey Agricultural Experiment Station, Bulletin 
No. 130. 22 p. Oct. 10. See p. 6-7, 9-12, 15, 22.
• Summary: Cow peas and soy beans are compared. “Of 
the two crops, the cow pea is more promising for forage, for 
while the cost of dry matter is greater, it is more succulent 
and palatable... The plants, especially of the soy bean, are not 
as coarse when seeded thickly, and hence the forage is more 
palatable and probably more digestible.”
 A table (p. 9) shows the average yield and cost per acre 
of 12 soiling crops for three years. Broadcast soy beans cost 
$7.66 and yielded 7.22 tons, at a cost of $1.06 per ton or 
$9.00 per ton of dry matter. Soy beans in drills cost $8.54 
and yielded 7.09 tons, at a cost of $1.20 per ton or $6.33 per 
ton of dry matter. Indian millet cost only $3.26 and corn cost 
only $3.40 per ton of dry matter.
 A table (p. 11) shows the digestible food in one ton of 5 
legumes and 5 cereals. Among the legumes, crimson clover 
has the largest amount of digestible protein per ton (49.6 lb; 
soy beans have only 34.2 lb). Soy beans have the highest 
“nutritive ratio” (1:5.6). They have the next to highest cost 
per ton of digestible food: $1.20 (vs. $0.61 for crimson 
clover, the lowest).
 A table (p. 15) shows six soiling crop rotations. In the 
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fi rst of these, soy beans are planted on July 10, after rye 
(Sept.), and oats and peas (May 10).
 “General Suggestions. I. The forage crops that have 
been found well adapted for compound soiling systems are 
rye, crimson clover, red clover, oats and peas, corn, cow 
peas, soy beans, Japanese millets and barley and peas. II. 
Of these crops, rye, corn, crimson clover, oats and peas and 
millets furnish food more economically than the others... V. 
Complete soiling is entirely practicable–that is, green forage 
crops may serve as the sole food of a dairy herd, without 
injury to the animals, and at a considerable saving in the cost 
of milk.” A photo (p. 8) shows “A crop of soy beans, seeded 
broadcast” at the New Jersey station.
 Note: This is the earliest document seen (July 1999) 
in which the title of one of the authors contains the word 
“Husbandry.” Address: 1. Prof. of Agriculture of the State 
Agricultural College; 2. Asst. in Dairy Husbandry [New 
Brunswick, New Jersey].

170. Laughlin, Elmer. 1898. Feed stuffs (Letter to the editor). 
Prairie Farmer 70(53):1. Dec. 31.
• Summary: “The interest in concentrated feed stuffs is on 
the increase. We feed bran and shorts particularly for the 
protein or muscle forming food they contain, while oats are 
benefi cial for the greater amount of protein in proportion 
to heat and fat forming food. A new plant has come to our 
notice during the last few years. It is a native of Japan and 
is called the Soy bean. One of my neighbors has raised ten 
bushels per acre of these beans. Some say they were planted 
too thick and were not cared for properly or the yield would 
have been greater. Thirty years ago it was the custom of the 
older farmers of the south to haul cotton seed to the hollows 
and waste places, or anywhere to get it out of the way, not 
knowing what could be done with this most concentrated 
of foods. The farmer might raise all the protein his stock 
requires if he only knew more how to seed, cultivate, harvest 
and feed. A comparison of the different feeds will give an 
insight as to their comparative value of protein. The average 
yield of corn per acre is thirty bushels and this contains 131 
pounds of protein, of oats it is thirty bushels containing 88.3 
pounds protein and of Soy beans the average is ten bushels 
per acre containing 177 pounds protein. Prof. Georgeson 
of Kansas gives eighteen bushels as the average yield of 
Soy beans per acre, with some waste. This would give 232 
pounds of digestible protein to the acre, which would about 
equal a ton of bran or shorts. The farmer should aim to raise 
all of his feed and in this way save commission, hauling, etc. 
Let us hear the experience of others who have grown the Soy 
bean.–Elmer Laughlin”

171. Fruwirth, Carl. 1898. Anbau der Huelsenfruechte 
[Cultivation of legumes]. Berlin: Verlagsbuchhandlung 
Paul Parey. xii + 274 p. See p. 11-13, 19, 47, 214-19 (Die 
Sojabohne), 264, 272-73. Illust. No index. 19 cm. [5 ref. 

Ger]
• Summary: Contents: Vernacular names in other countries. 
Botanical characteristics. Varieties, types (Varietäten, 
Sorten). Natural history. Uses and signifi cance. Demands 
placed on the soil and climate (Wärmesumme or “heat 
units”). Use of fertilizers. Preparing the soil. Planting and 
seed. Harvest and yields. Animal pests. An illustration (p. 
215) shows the leaves and buds of a soybean plant (Glycine 
hispida).
 Concerning varieties and types: In addition to the 
yellow-seeded form, soybeans (Sojas) with brown and with 
black seeds are also cultivated in Europe, and both likewise 
belong to the Soja tumida group. However the distribution 
of these latter two is insignifi cant. Haage and Schmidt, the 
seedsmen in Erfurt, Germany, sell a green-seeded form 
named Bluish-green Soybean (Blaugrüne Soja). 100 seeds 
weigh 8-13 gm. One liter of seeds weighs 712-717 gm. 
Individual seeds are 7 to 8.2 mm long, 5 to 5.5 mm wide, and 
3.2 to 4 mm high.
 Note 1. This is also the earliest document seen (Oct. 
2020) that mentions Haage & Schmidt in connection with 
soybeans; it states that Haage & Schmidt is selling soybeans. 
Soybeans are not listed in the company’s 1899 or 1898 
catalogs at the National Agricultural Library (NAL).
 Yield: The yield obtained in Hungarian Altenburg was 
1,600 to 2,100 liters of seed and 1,300 to 1,600 kg of straw 
per hectare. The yield in Bavaria (Bayern), based on many 
trials, averaged 2,400 kg/ha of seed. Haberlandt calculated 
the yield, based on trial plots with small areas, at 1,685 kg/
ha. The minimum fi gures for the yields in seeds and straw 
can be assumed to be 12 and even 17-30 quintals of seeds 
and 12-30 quintals of straw per hectare.
 Note 2. 1 quintal = 100 kg.
 Harvest: The soybean is harvested like the bush bean 
(Buschbohne).
 A table (p. 266-73) gives the composition on an as-is 
and moisture-free basis of all legumes discussed in this book.
 The table of contents lists the German names and the 
scientifi c names of the legumes discussed (p. vi to x): 1. 
Die Serradella, Ornithopus sativa. 2. Die Lupine, Lupinus 
[lupin]. 3. Die Spargelerbse, Tetragonolobus purpureus [The 
asparagus pea]. 4. Die echte Kicher, Cicer arietinum [the 
chickpea or garbanzo bean]. 5. Die Futterwicke, Vicia sativa 
[common vetch, tare, or vetch].
 6. Die Ackerbohne, Vicia faba [broad bean, fava bean]. 
7. Die Narbonner Wicke, Vicia Narbonensis [purple broad 
vetch, Narbon bean]. 8. Die einblütige Erve, Vicia monatha 
[single-fl owered vetch]. 9. Die Ervilie, Vicia Ervilie [bitter 
vetch]. 10. Die Linse, Lens esculenta [Lentil].
 11. Die essbare Blatterbse, Lathyrus sativus [grass pea]. 
12. Die Futterplatterbse, Lathyrus cicera [a type of wild pea; 
red pea, fl atpod peavine]. 13. Die Ackererbse, Pisum sativum 
[the pea, common pea, English pea]. 14. Die Futtererbse, 
Pisum arvense [Pisum sativum var. arvense; Austrian winter 
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pea]. 15. Die Sojabohne, Glycine hispida [the soybean].
 16. Die Fisole, Phaseolus vulgaris [the common 
bean, string bean, fi eld bean, fl ageolet bean, French bean, 
garden bean, haricot bean, pop bean, or snap bean]. 17. 
Die Feuerbohne, Phaseolus multifl orus [scientifi c name 
has changed; a tropical American perennial]. 18. Die 
Mungobohne, Phaseolus Mungo [now named Vigna mungo; 
black gram]. 19. Die Limabohne, Phaseolus inamoenus 
[unknown; the lima bean or butterbean is Phaseolus lunatus]. 
20. Die Siévabohne, Phaseolus lunatus [lima bean or butter 
bean].
 21. Die Kuherbsen [cow peas, now Vigna unguiculata].
 Note 3. Karl Fruwirth was born in 1862. Address: 
Professor at the Royal Agricultural Academy (an der 
Koenigliche Landwirtschaftlichen Akademie), Hohenheim 
[Württemberg, Germany].

172. Hammond (Harry N.) Seed Co. 1898. Annual catalogue 
of season 1898 (Mail-order catalog). Decatur, Michigan. 41 
p. 23 cm.
• Summary: Under the subtitle “Soja Bean (Coffee Berry)” 
we read (p. 25): “During recent years this variety had been 
largely sold under the name of German Coffee Berry at 
extravagantly high prices, but we prefer to offer it under its 
correct name. The berries ripen in about four months from 
time of planting, and produce a crop of twenty to thirty 
bushels to the acre, and are as easily grown as other beans. 
When roasted and ground it closely resembles coffee and 
tastes quite similar. Some mix half and half with coffee when 
using and claim it is superior. Its great value to the farmer 
lays in the fact that when ground it makes one of the most 
valuable crops for feeding stock and adds greatly to the milk 
production. Claimed also to be much superior to clover for 
fertilizing the soil and for pasturing, or feeding the green 
fodder, of which it frequently yields eight to ten tons per 
acre. Sow broadcast one-half bushel to the acre, or it may be 
planted in drills three feet apart and one foot between plants. 
Per pkt., 5 cts; ½ lb., 15 cts.; lb., 25 cts., postpaid.”
 Note: This is the earliest Hammond seed catalogue seen 
(Oct. 2020) that mentions the soy bean–under any name, 
and the earliest document seen (Oct. 2020) showing that 
Hammond selling soybeans. The cover states: “Season 1898. 
Annual catalogue of Harry N. Hammond, seedsman. Largest 
grower of seed potatoes and farm seeds in the world.” This 
catalog is owned by the Smithsonian Horticulture Branch 
Library in Washington, DC. Call number: #10096. Address: 
Decatur, Van Buren Co., Michigan.

173. Lane, Clarence B. 1898. Report of the Assistant in 
Dairy Husbandry. New Jersey State Agricultural Experiment 
Station, Annual Report 18:161-93. For the year ending Oct. 
31, 1897. See p. 171-73.
• Summary: In the section on “Soiling crops 1897” is a table 
titled “Cost and yield per acre of soiling crops in 1897” 

(p. 172) which includes soy beans planted in drills, and 
broadcast. They were planted on June 7 and 12. The yields 
and costs were 5.50 tons at $7.72 and 9.00 tons at $5.08 per 
acre, respectively. The average cow ate 60 lb/day of green 
fodder.
 In the section titled “General remarks concerning crops” 
(p. 172) is a subsection on “The soy bean” (p. 173) which 
elaborates on the fi gures in the table: “Two acres of this 
soiling crop were grown; one was sown in drills two feet 
apart, at the rate of one-half bushel per acre, and cultivated 
frequently until they shaded the ground, and cut at the time 
the seed pods were beginning to form; the plants averaged 
from three and a half to four feet in height–the yield was but 
fi ve and a half tons. The other acre was sown broadcast at the 
rate of one bushel of seed per acre. The yield was nine tons, 
or 38.9 per cent. more than the drilled acre. The broadcast 
method proved to be far preferable to sowing in drills, since 
it costs less, the stems do not grow as large and woody, hence 
they are more readily eaten, and a larger yield is secured.”
 Other crops mentioned in this section include rye, 
crimson clover, oats, peas, corn, the cow pea, Japanese 
millet, barley, and Canada fi eld peas. Address: Asst. in Dairy 
Husbandry [New Brunswick, New Jersey].

174. Saunders, Wm. 1898. Report of the director and acting 
agriculturist. Annual Report of the Experimental Farms 
(Ottawa, Canada). p. 5-89. For the year 1897. See p. 39. 
Appendix to the Report of the Minister of Agriculture.
• Summary: The section titled “Experiments with Soja beans 
(Soja hispida) (p. 39) begins: “The Soja or Soya bean is an 
annual leguminous plant, somewhat resembling the upright 
varieties of cow pea. These beans are extensively used in 
Japan as food, both for men and animals. They may also 
be used as a soiling crop, as hay, and as ensilage. There are 
several varieties of these beans, some of which are much 
earlier than others, one late variety was tried which appears 
to be of little or no value, and one early variety which gave a 
large crop and promises to be exceedingly useful.” The soil 
and the late variety are then discussed.
 “Early Soja beans. These were received from Peter 
Henderson & Co., seedsmen of New York, in the spring of 
1897.” Plants were sown May 25. Vines were well podded 
at harvest. The 12 x 15 foot plot yielded the equivalent of 
15 tons 855 pounds of fodder per acre. “As this plant is said 
to endure hot, dry weather, it is hoped that it may be found 
useful to grow for ensilage in those districts where horse 
beans have not succeeded. As a nutritious and nitrogenous 
food for animals, the analyses which have been published 
of this plant, show that it compares favorably with the horse 
bean. We hope to give this promising fodder plant a more 
extended trial during the coming season.”
 Note: This is the earliest document seen (July 2014) 
that contains a systematic description of the testing of 
soybean varieties in Canada–fi rst conducted at the Central 
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Experimental Farm in Ottawa, Ontario province. Address: 
Director, LL.D., F.R.S.C., F.L.S., Experimental Farms, 
Ottawa, ONT, Canada.

175. Trabut, Louis. 1898. Le soja [The soybean]. Algerie, 
Service Botanique, Informations Agricoles. Bulletin No. 16. 
7 p. [7 ref. Fre]
• Summary:  The author, who demonstrates a good 
knowledge of American and European publications on the 
soybean, has cultivated soybean varieties at Alger (Algiers) 
and Rouïba since 1896. The soybean resists dryness well. 
Soya (le Soja) has remained a curiosity and is not well 
known among agriculturists. This is explained by the large 
diversity of soybean races having very different needs, and 
also by their very varied aptitudes and uses. This is not 
astonishing, for soya is cultivated in the country of its origin 
in both temperate and tropical zones, and is used for the 
feeding of animals, which eat it in the form of grain, hay, 
and green forage. It plays a major role in the human diet, 
providing abundant nutrition in the form of sauce, vegetable 
milk (lait végétal) or cheese [tofu], oil, fl our, and bread. Soya 
completes rice, which is lacking in nitrogen. It is very widely 

used, furnishing, at a low price, a food which replaces meat 
or fi sh.
 Note 1. This is the earliest French-language document 
seen (Aug. 2013) that uses the term lait végétal to refer to 
soymilk.
 Note 2. This is the earliest document seen (July 2014) by 
Dr. Louis Trabut (1853-1929) about the soybean. He was a 
pioneering French student and advocate of soybeans in north 
Africa and French colonies.
 We have made the mistake of presenting soya as a 
rival to the haricot bean: the comparison turned out to be 
advantageous for the latter legume (haricot) and soya was 
rejected.
 In Algeria we think that, for the moment, soya must 
be looked at primarily as a forage plant. Very remarkable 
for its richness in nitrogenous materials and fat, it can be 
very useful in the feeding of animals, for fattening and for 
the production of dairy milk. Its role in the human diet is 
less evident, however the indigenous people might fi nd a 
precious resource in this legume. The soya would perfectly 
complement ‘bechna’ [probably a local grain] and barley, 
which are used to make a fl at cake which, is too low in 
nitrogenous materials.
 At this station the maximum yield has been obtained 
from a large yellow soybean obtained directly from China. 
On an area of 10 ares (1,000 square meters or 0.1 hectare) 
the yield has been 30 tonnes/ha of green forage giving about 
70 quintals (7,000 kg) of dry forage.
 Note 3. This is the earliest document seen (Jan. 2001) 
that uses the word “quintals” (or quintal”) in connection with 
soybeans. 1 quintal = 100 kg.
 Note 4. This is one of the earliest documents seen 
(March 2019) concerning the cultivation of soybeans in 
Africa.
 The yield of the seed had been high enough that 
cultivation of soybeans can be considered profi table. The 
early varieties have given the following yields in kg/hectare 
at the Rouïba Station in 1896/1897: Chocolate dwarf 1370 
(not watered)/1735 (watered). Compact green 2980/1735. 
Yellow early 2500/1785. The spring of 1896 was very rainy, 
while the spring of 1897 was very dry and it was necessary 
to water the crop.
 On page 7 is a brief description of miso, shoyu, and tofu 
(made by coagulation of soymilk).
 Concerning nodulation: Until this year, the numerous 
varieties of soya which I have cultivated at the station 
did not show any trace of nodulation on the roots; it is 
therefore evident that in our soils the special microbe which 
determines these nodules or tumors is not present. In Jan. 
1897 I contacted Prof. Kirchner (at the School of Agriculture 
at Hohenheim), who is especially interested in the rhizobium 
of soya, and I asked him to send me several nodules in order 
to allow me to introduce to the soya crops here the microbe 
which assimilates atmospheric nitrogen.
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 All the pots that were inoculated produced soybeans 
whose roots were covered with nodules the size of peas. 
It was not formerly possible to appreciate the infl uence of 
the nodules on the development of the plant. Field trials 
concerning this point will be made during 1898.
 An illustration (non-original, p. 2) shows a soybean 
plant (from an original in Carrière 1880). Address: Dr., 
Algeria.

176. Johnson & Stokes. 1899. Garden and farm manual 
(Mail-order catalog). Philadelphia, Pennsylvania. 92 p. 26 
cm.
• Summary: In the section on “Selected Farm Seeds,” page 
63 states: “Soja Bean (German Coffee Berry)–In the past few 
years the Soja Bean, which we have catalogued for at least 
twelve years as a valuable forage crop, has been advertised 
in a sensational way by certain seedsmen as German Coffee 
Berry.
 “The dry beans, roasted and ground, closely resemble 
and taste very much like coffee. Its great value, however, is 
as a forage crop and for fertilizing the soil and for pasturing, 
or feeding the green fodder, of which it yields eight to ten 
tons per acre. Sow broadcast one-half bushel to the acre, or it 
may be planted in drills three feet apart and one foot between 
plants. Pkt., 10 c.; lb., 25c.; 3 lbs., 60c., post-paid; qt., 20c.; 
peck, 75c; bush., $2.50, by freight or express.”
 Also on this page are dwarf essex rape, early amber 
sugar cane, sand, or winter vetch (Vicia Villossa), cow peas 
(the great soil improver), and velvet bean (the great nitrogen 
gatherer–a worthy rival of the cow pea). The company is 
now also selling Scotch Collie shepherd dogs and eight types 
of chickens, turkeys, and ducks (p. 92).
 This catalog is owned by the National Agricultural 
Library, Special Collections, in Beltsville, Maryland. 
Address: 217 & 219 Market St., Philadelphia, Pennsylvania.

177. Zavitz, C.A. 1899. Report of the experimentalist. 
Ontario Agricultural College and Experimental Farm 
(Guelph), Annual Report 24:119-83. For the year 1898. See 
p. 174, 181.
• Summary: The section titled “Fodder crops” (p. 174) 
contains a table listing six varieties of fodder crops that have 
been tested for 4 years in succession on plots of 1/100 acre 
in size. One of the crops was Yellow Soya Beans. Average 
height of crop in 1898: 23.0 inches. Average height in four 
years: 25.5 inches. Average yield per acre in 1898: 8.07 tons. 
Average yield per acre in four years: 8.52 tons. Egyptian 
peas gave the largest average yield of green crop per acre 
in 4 years (9.0 tons), followed by Grass peas (8.88). “The 
Yellow Soya bean, which has proven to be one of the best 
soja beans which have been grown at this place, occupies 
third place in production of green crop per acre” [8.52 tons].
 In the section titled “Miscellaneous crops” we read 
(p. 181): “Soya, Soja, or Japanese beans. Five varieties 

of Japanese beans have been grown for two years in our 
experimental grounds. Most of these varieties were brought 
out from Japan by Prof. Brooks of Amherst University, 
Massachusetts. Some of them are doing well in the State 
of Massachusetts. They produce grain which is the richest 
of any produced on the farm. Our experiments, so far, are 
not of suffi cient extent to justify our saying much in regard 
to the place these beans are likely to occupy in the future 
of agriculture in Ontario. It might be stated, however, that 
in yield of grain per acre, the Yellow Soya beans, the seed 
of which we originally obtained from the state of Kansas, 
stands highest, and that the Early White, Medium Black 
and Medium Green gave yields in the order named. The 
seed of the last three were secured from Prof. Brooks. In 
yield of green crop per acre the largest returns were secured 
from the Yellow and from the Medium Green varieties of 
Soya beans.” Address: B.S.A., Experimentalist, Ontario 
Agricultural College [Guelph, Ontario, Canada].

178. Farm Department. 1899. A new crop for Kansas 
farmers. Kansas Agricultural Experiment Station, Press 
Bulletin No. 24. Feb. 7. Reprinted in p. 44-46 of Bulletin 86.
• Summary: “The Kansas Experiment Station has been 
growing the soy bean for the past ten years, starting with a 
small patch, and increasing the area until last year thirty-fi ve 
acres were grown. It is a good drouth-resister [drought-
resister], is not touched by chinch bugs, and the beans are 
richer in protein than linseed meal. With suffi cient moisture 
to germinate them, a crop can be grown after wheat and oats 
are harvested. In 1896 the yield on ground after wheat was 
8 bushels per acre; in 1898 6¼ bushels. With linseed meal at 
$25 per ton, these crops after wheat would be worth $6 and 
$4.68 per acre. When planted earlier in the season, the yield 
of soy beans is from 10 to 20 bushels per acre. The soy bean 
not only furnishes a crop rich in protein, but at the same time 
enriches the soil. Henry Rogler, one of our graduates, reports 
an increase in large fi elds of 5 bushels of wheat per acre on 
land where soy beans had previously been grown, over land 
that had not been in soy beans.”
 Then discusses the successful use of one part soy bean 
meal [probably ground whole soybeans] with two parts 
corn meal in pig feeds, the techniques for planting, soybean 
cultivation, cutting, and threshing. “The ground should be in 
good tilth, and the weeds thoroly killed just before planting. 
Plant in drills, the rows 32 to 42 inches apart, dropping seeds 
2 inches apart in the row. One-half bushel of seed per acre 
is required. Cultivate as for corn, using small shovels on the 
cultivator, and being careful not to ridge the ground. When 
pods turn brown, cut either with a self-rake reaper or with 
a common cultivator rigged up with two horizontal knives 
bolted to the inner shanks. Put the stalks in cocks, where 
they should be kept until cured [to make hay]. Thresh with 
a common threshing-machine. Run slowly and use all blank 
concaves. The beans may be fed whole or ground.
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 “We believe the soy bean is worthy of a trial in all 
parts of this state, and that the trial should not be made on 
less than an acre; fi ve acres would be better. Hundreds of 
people have tried planting a quart of seed, with the result that 
grasshoppers and rabbits harvested these small patches.”
 Note: This is the earliest document seen (Dec. 2018) 
in which chinch bugs are mentioned in connection with soy 
beans. Address: Manhattan, Kansas.

179. Henderson (Peter) & Co. 1899. American farmers 
manual (Mail-order catalog). New York, NY. 32 p. Feb. 28 
cm.
• Summary: In the section titled “Farm seeds” (p. 24) is a 
half-page section titled “Early Soja Beans.” The right one-
third of this section states: These beans have attracted much 
attention in recent years on account of their high feeding 
qualities, but all were too late to be of value in the Northern 
States. This variety has proved its earliness and value in the 
Northern States by not only producing large fodder crops, 
but ripening the seed as far north as Massachusetts. They 
are worthy of a place on every farm, either as a grain crop 
or fodder crop to feed green, or for the silo. The grain is the 
richest known vegetable substance, and when ground and 
fed to cattle gives a milk richer and better than cotton seed or 
other meal. Planted in rows 2½ feet apart, with 6 to 8 plants 
to the foot of row, requiring about half a bushel per acre, they 
yield 15 to 20 tons per acre of fodder exceedingly rich in 
fl esh formers. For green feed, use from time of blossoming 
till pods are well fi lled; for the silo, cut as soon as most 
of the pods are well fi lled, and cut into ½-inch to 2½-inch 
lengths. They are soil enrichers, gathering nitrogen from the 
air in the same manner as clover, the roots being crowded 
with tubercles, which give them this power. 15 ¢. lb., $1.25 
peck, $4.00 bushel.
 “Late–Being nearly a month later than the early variety 
offered above, should not be used north of Virginia. $1.00 
peck, $3.00 bushel.”
 The left two-thirds of this section shows a photo of 
Early Soja Beans growing in a small fi eld, with some houses 
in the background.
 The bottom two-thirds of the page is titled “The 
‘Henderson’ ensilage combination.” The left half, titled “A 
complete balanced feed ration grown on the farm,” describes 
a silage made of corn and soja beans. The right half, titled 
“Wm. P. Brooks, Professor of Agriculture, Massachusetts 
Agricultural College, writes Nov. 25th, 1898” begins: “The 
combination of Corn or Millet, and Early Soja Beans, in 
suitable proportions, certainly puts it within the power of 
the farmer to produce silage which makes more nearly 
a perfectly balanced feed for dairy cows than any other 
combination, with which I am acquainted.” Across the 
bottom is a table which shows the nutritional composition 
and nutritive ratio of silage made from different ingredients.
 This catalog is owned by Special Collections, USDA 

National Agricultural Library, Beltsville, Maryland. Address: 
35 & 37 Cortlandt St., New York.

180. Nebraska Agricultural Experiment Station, Annual 
Report. 1899. Diversifi cation of crops. 12:xii-xv. Feb. See p. 
xv.
• Summary: “Several kinds of grains, grasses, and forage 
plants have been tested this year. Most of these were planted 
with a view to secure plants that would thrive with a small 
amount of rainfall.”
 “The Soy Bean is another plant that is of great promise 
to the Trans-Missouri region. This is a leguminous plant of 
very rich nutritive qualities, both in seed and in the stem and 
leaves. It is, however, as a producer of seed, that it gives 
greatest promise in this region, as it does not furnish a large 
amount of fodder of a succulent nature. Of a number of 
varieties tested, the Extra Early Dwarf produced the largest 
amount of seed, yielding at the rate of about 340 lbs. per 
acre.”
 Note: This is the earliest document seen (March 2021) 
concerning soybeans in Nebraska, or the cultivation of 
soybeans in Nebraska. This document contains the earliest 
date seen for soybeans in Nebraska, or the cultivation of 
soybeans in Nebraska (probably spring 1898) (one of two 
documents). The source of these soybeans is unknown. 
This report does not state clearly when the soy beans 
were cultivated. The cover of the report states that it was 
“Presented to the Governor February 1, 1899.” This implies 
that the soybeans were planted in 1898, probably in the 
spring, but possibly as late as the summer. The soy bean is 
not mentioned in the 7th through 11th annual reports of this 
station. Address: Lincoln, Nebraska.

181. Indian Agriculturist (The) (Calcutta). 1899. Cultivation 
of soy beans in Madras. 24:93-94. March 1. [1 ref]
• Summary: “The following Report on the cultivation of Soy 
beans at the Government Farm, Saidapet, is published as an 
agricultural paper by the Government of Madras.” Half a 
pound of seed was sown on 15 Sept. 1897, dibbled 2 inches 
apart in loamy soil on a plot 35 by 12 feet. The fi rst fl owers 
appeared on about Oct. 15 and the pods were full bearing 
by about Nov. 15. At that time a leaf disease, common to 
leguminous plants, attacked the soybean plants, causing the 
leaves to close and shrivel. Nevertheless the majority of 
the plants looked healthy and bore heavily. The crop was 
harvested on 15 Jan. 1898, yielding 4½ pounds of seed. This 
is 9 times as much as the weight of seed planted and the 
equivalent of 468 lb per acre.
 In a second plot, ½ pound of soy beans were planted on 
20 Nov. 1897. They yielded the equivalent of 495 lb/acre. 
The Soy bean plant resembles the horse-gram plant in many 
ways.

“Soy bean Soup.–An ollock [a small unit of grain 
measure] of Soy bean was boiled in three ollocks of water, 
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and it was reduced to a nice buttery-like condition in about 
half an hour. The taste is similar to that of dhal, but as there 
were husks with a blackish colour, the dish was not attractive 
to the eye. To remove the husk, the beans were soaked in 
water for half an hour, then well squeezed, the husk was 
removed, and the husked beans were boiled, and in about 
half an hour’s time reduced to a thin consistency. The soup 
thus obtained was seasoned with ghee and onions. It was 
found to be a very delicious soup for rice.”
 Note: In Madras, 8 ollocks = 1 puddy, and 8 puddies 
= 1 marcal, which is 750 cubic inches and weighs 27 lb 2 
oz. Thus 1 ollock = 11.72 cubic inches and weighs 6.78 oz. 
Address: India.

182. Ranch and Range (Yakima, Washington). 1899. The soy 
bean. March 2. p. 5.
• Summary: “In response to inquiry from correspondents we 
have secured the following information regarding the soy 
bean from the Kansas Experiment Station, where it has been 
tested during the past year.
 “It is a good drought-resister, is not touched by chinch 
bugs, and the beans are richer in protein than linseed meal. 
With suffi cient moisture to germinate them, a crop can be 
grown after wheat and oats are harvested. In 1896 the yield 
on ground after wheat was 8 bushels per acre, in 1898 6¼ 
bushels. With linseed meal at $25 per ton, these crops after 
wheat would be worth $6 and $4.68 per acre. When planted 
earlier in the season, the yield of soy beans is from 10 to 
20 bushels per acre. The soy bean not only furnishes a crop 
rich in protein, but at the same time enriches the soil. Henry 
Rogier, one of our graduates, reports an increase in large 
fi elds of fi ve bushels of wheat per acre on land where soy 
beans had previously been grown, over land that had not 
been in soy beans.
 “With dairy cows, soy bean meal takes the place of 
linseed meal, being somewhat richer in protein, a laxative 
feed, and softening the butter fat. Not over three pounds per 
day should be fed to a cow, and the softening effect on the 
butter may be overcome by giving feeds having the opposite 
tendency.
 “In the winter of 1898, in fattening 7½-months-old pigs, 
the gains per bushel of feed were:
 “Kaffi r corn meal, 11.7 lbs.
 “Shelled corn, 12.3 lbs.
 “Kaffi r corn meal four-fi fths, soy bean meal one-fi fth, 
13.9 lbs.
 “With pigs 6 months old the gains per bushel of feed 
were:
 “Kaffi r corn meal, 9.4 lbs.
 “Shelled corn, 11.2 lbs.
 “Kaffi r corn meal four-fi fths, soy bean meal one-fi fth, 
13.2 lbs.
 “With both lots the pigs having soy bean meal made the 
most rapid growth and were ready for market much earlier.”

 Note: This summary of Kansas Experiment Station tests 
continues for one more newspaper column.

183. Dallas Morning News (Texas). 1899. A point in 
diversifi cation. March 3. p. 6, cols. 3-4.
• Summary: “Under the head, ‘A New Crop for Farmers,’ 
the Iowa State Register lays before its agricultural readers 
some facts brought out at the Kansas state experiment station 
concerning the soy bean. There is evidently something in 
the bean for Texas farmers. The Kansas experiment station 
has been growing the soy bean for the past ten years and, 
starting with a small patch, the area has been increased each 
year until now the tract of land devoted to this crop includes 
thirty-fi ve acres. The experiment station tried the bean in 
fattening swine, using it as a meal mixed with Kaffi r corn, 
and the results are very satisfactory. In a bulletin just issued 
by the station the experiment is described as follows:
 In the winter of 1898, in fattening 7½-months-old pigs, 
the gains per bushel of feed were:
 “Kaffi r corn meal, 11.7 lbs.
 “Shelled corn, 12.3 lbs.
 “Kaffi r corn meal four-fi fths, soy bean meal one-fi fth, 
13.9 lbs.
 “With pigs 6 months old the gains per bushel of feed 
were:
 “Kaffi r corn meal, 9.4 lbs.
 “Shelled corn, 11.2 lbs.
 “Kaffi r corn meal four-fi fths, soy bean meal one-fi fth, 
13.2 lbs.
 “The pigs fed on mixed corn and soy bean meal made 
the most rapid growth and were ready for market earlier. 
With weaning pigs the result of the same feeding was, the 
bulletin reports:
 “Kaffi r corn meal, 10.4 lbs.
 “Corn meal, 11.5 lbs.
 “Kaffi r corn meal two-thirds, soy bean meal one-third, 
15.4 lbs.
 “Corn meal two-thirds, soy bean meal one-third, 15.6 
lbs.
 “The bulletin further reports as follows:
 “In the fall of 1898 this station bought of farmers sixty 
ordinary stock hogs of mixed breeding. The gains per bushel 
of feed in fattening these hogs were:
 “Kaffi r corn meal, 7.5 lbs.
 “Kaffi r corn meal four-fi fths, soy bean meal one-fi fth, 
12.9 lbs.
 “The hogs fattened with soy bean meal have just been 
marketed, while those not having it will not be ready for four 
or fi ve weeks.
 “It is claimed after thorough tests that the soy bean is 
a good drought-resister, is not touched by the chinch-bugs, 
the beans are richer in protein than linseed meal, and with 
suffi cient moisture to germinate them, a crop can be grown 
after wheat and oats are harvested. In 1896, the yield on 
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ground after wheat was from six to eight bushels per acre, 
and when planted early in the season the yield is ten to 
twenty bushels per acre. This soy bean not only furnishes a 
vegetable crop for feeding and fattening stock, but it enriches 
the soil, and the Kansas station reports an increase in large 
wheat fi elds of fi ve bushels per acre in the yield where the 
soy beans have been grown on the land before the wheat was 
put in. The Kansas experiment station bulletin in speaking 
further of this bean says:
 “The soy bean is an erect-growing plant, one and a 
half to three and a half feet in height, with stiff stem having 
branches thickly covered with pods. Cold weather hinders 
its growth, and for this reason it is not best to plant until the 
middle of May; and if the rainfall is suffi cient a planting 
may be made as late as July 1. The ground should be in good 
tilth, and the weeds thoroughly killed just before planting. 
Plant in drills, the rows thirty-two to forty-two inches apart, 
dropping seeds two inches apart in the row. One-half bushel 
of seed per acre is required. Cultivate as for corn, using small 
shovels on the cultivator, and being careful not to ridge the 
ground. When the pods turn brown, cut either with a self-
rake reaper or with a common cultivator rigged up with two 
horizontal knives bolted to the inner shanks. Put the stalks 
in cocks, where they should be kept until cured. Thrash with 
a common thrashing machine. Run slowly and use all blank 
concaves. The beans may be fed whole or ground [raw].
 “It will be noted that the bean does best in a warm 
climate. It does not appear that the raising and gathering 
of the crop is any more expensive than for other ordinary 
crops. Texas farmers may fi nd in the soy bean something 
to encourage them in increasing the fruits and benefi ts of 
diversifi cation.”

184. Morris, Robert C. 1899. The soy bean and the cow pea 
(Letter to the editor). Indiana Farmer 54(16):1898-99. April 
22.
• Summary: Contents: Introduction. Yield of seed. Yield for 
silo. Yield of hay. Yield of fodder. Pasture. Some feeding 
results. Feeding the soil.
 The letter begins: “Soy beans and cow peas will work 
a complete revolution upon fi fty per cent. of our American 
farms; upon thirty per cent. a very marked change, but alas 
twenty per cent. of our farmers are anchored in the gulf of 
despair. Many times repeated tests show us that the soy bean 
will put as much fertilizing matter into our soil as clover 
and, like clover, will draw most of it from the air, but will 
accomplish this result in four months. The soy bean and 
cow peas are summer growing plants but clover must take 
the risk of two winters. While these plants are fi lling the soil 
with fertilizing matter they are making a seed crop at the 
same time that the Massachusetts Experiment Station says ‘is 
probably the richest vegetable matter we grow.’”
 “The venerable and practical agriculturist and teacher, 
Hon. Richard V. Gaines of Virginia, writes me, ‘I have 

planted soy beans now for fourteen years and have had 
fourteen full crops. By the use of soy beans, planted in the 
corn when it is laid by, I have been able to double the profi t 
on my acreage of corn without materially increasing the 
cost per acre. The soy bean is capable of taking care of itself 
against fl oods, frost, drowth [drought] and weeds.’”
 Davis Bros. of Wayne county, Illinois, W.J. Fox of 
Guernsey county, Ohio, and E. Beebee of Richland county, 
Illinois, have all gotten good results growing corn and 
soybeans for the silo.
 The writer’s “own experience takes in six years, 
covering both extremes of wet and dry weather, and we have 
had six full crops. We have had but few reports of failures, 
all traceable to some fault of planting or neglect.”
 “Yield of seed. Mr. James Bellwood, of Virginia, says, 
“I have thrashed over 100 bushels of soy beans from one 
acre of rich bottom land.” Hon. N.D. Thurmond, of Missouri, 
selected a plot and harvested the seed. He found the yield 
to be at the rate of 80 bushels per acre. Mr. B.F. Carper of 
Illinois, raised on half an acre 25 bushels of dwarf soy beans. 
The fi nest single plant we ever saw had on it 461 pods that 
would average two beans to a pod. A conservative estimate 
for light, thin soil will be 10 to 25 bushels; on land that will 
make 50 bushels of corn, a fair yield would be from 25 to 50 
bushels.”
 “Yield of hay: With a new, high priced seed it is diffi cult 
to get reports of hay; every one wants a seed crop.
 George A. Duncan of Lawrence county, Illinois, reports: 
“The soy bean is a great success for pasture. They are up off 
the ground and stock do not trample them. Stock did as well 
on them as on clover and they are at their best when pasture 
is scarce.”
 Many farmers have conducted their own feeding 
experiments using soy beans with good results; they include: 
Hon. J. Edwin Black of Lawrence county, Illinois (sheep) 
and S.C. Wilson of Olney, Illinois (ewes and lambs). Mrs. S. 
Rose Carr of Lis, Illinois, writes: “My chickens had access to 
soy beans and cow peas last fall, 1898, and it was surprising 
how quickly the biddies [young chickens] slipped into their 
winter wraps. They began laying two weeks earlier than 
usual and kept it up all during the cold weather. Their house 
was warm and they had soy beans instead of corn... I have 
never had as high an average of eggs.”
 Coburn, in his book on hog raising and feeding says: 
“Soy beans are the best hog feed we know of, making the 
fi rmest and fattest pork.”
 “Feeding the soil: Poverty forbids the thought of 
buying manures; we farmer’s keep so little stock we cannot 
make much and fertilizers are out of our reach. A system 
of exhaustive farming has brought us to ‘where we are at.’ 
Grain raising and selling our crops has resulted in farmers 
shipping tons of nitrogen, phosphoric acid and potash off in 
their wheat, oats, corn and grass.”
 “Cotton seed meal and [linseed] oil meal cost about 
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$22.50 per ton. Now when the farmer can raise on his own 
farm the equivalent of either and put it into his barns for less 
than $2.50 a ton, thus saving $20 to add to the profi t account 
of his feeding, and while he is raising it the bean and pea will 
be gathering from $10 to $25 worth of nitrogen per acre from 
the air and storing it in his soil for next year’s crops, why 
does he not do it?
 “Soy beans and cow peas will leave more fertilizing 
material in the soil than the succeeding crop will take 
up; thus they justify the terms ‘soil renovating’ and ‘soil 
building’ plants.”
 For soy beans: “The necessity of procuring seed grown 
as far north as possible is strongly urged. Medium soy beans 
of north grown seed will ripen (except in the northern tiers 
of counties, in years of early frost) in the states of Kansas, 
Iowa, Missouri, Illinois, Indiana, Ohio and New York, south 
part of it, and all the south. The dwarf soy bean will ripen 
any where corn will get ripe. There is an extra early soy bean 
that will ripen any where wheat will mature seed.”
 After a paragraph on planting time and rate of seeding, 
the article closes as follows, suggesting that the writer is 
selling soy bean seeds: “With each shipment of seed will 
be sent a circular giving in detail everything relating to 
the growing and feeding of these crops.” Address: Olney, 
Illinois.

185. Indiana Farmer. 1899. The soy bean at Purdue. 
54(17):8. April 29.
• Summary: “We are glad to receive the Soy bean bulletin 
from our State Experiment Station. It shows that careful 
attention has been given to this important new renovating 
and forage crop at the State farm. Although our readers 
have already heard a good deal about the plant, especially 
in our last number, they will, we think, be glad to read the 
report made by Prof. Latta, which we copy, as follows. 
A comparatively new and promising leguminous crop 
for Indiana farmers is the Soy bean. This plant has been 
successfully grown in different parts of the State and at 
several points farther north in the United States. It thrives 
in good corn soil, and will grow wherever corn can be 
successfully produced.
 “Being a quick maturing annual, it will prove especially 
helpful to those who cannot grow clover. A crop of Soy 
beans can be produced between the spring and autumn frosts 
anywhere in the State. The Soy bean may be grown for 
pasture, green forage (soiling), for hay or silage, or for seed. 
It will yield nine to 12 tons of green fodder, one and one-half 
to two and one-half tons of hay and 10 to 40 bushels of seed 
according to variety, condition of soil, etc.
 “Varieties.–If seed is desired, the earliest varieties, only, 
should be grown in northern Indiana. The Medium early 
varieties will doubtless mature in most parts of the State, 
and are to be preferred owing to their greater yield. The later 
varieties might be grown for soil-renewal or soiling, but they 

would hardly mature seed.
 “Culture.–The soil may be prepared as for corn. If 
impoverished by previous cropping, the soil should be well 
supplied with lime, potash and phosphoric acid. Nitrogenous 
manures have also proved benefi cial in New England. The 
seed may be sown broadcast, or with the wheat drill, in rows 
16 to 24 inches apart, or with the corn drill to be cultivated 
as corn. The earlier varieties of Soy bean may follow a crop 
of rye or barley or be sown in the standing corn at the time 
of the last cultivation, if the weather is seasonable. If sown in 
corn, put in two rows of Soy beans between each two rows 
of corn. Sow about two pecks to the acre in rows, like corn, 
and cultivate, if seed is desired. For pasture, soiling or hay, 
so four or fi ve pecks to the acre.
 “Food Value.–Soy bean hay compares favorably with 
clover hay in chemical composition. The seed is very rich 
in protein, and can, therefore, be fed advantageously with 
corn. The seed should be ground before feeding. The seed 
is readily eaten. Stock, as a rule, do not relish the stems and 
leaves at fi rst, but soon take kindly to this forage.
 “Soy beans and sorgum [sorghum] supplement each 
other as soiling crops. Corn and Soy beans go together, and 
are said to make good silage.
 “Harvesting.–Begin cutting at the time of early bloom, 
for soiling. Cut for hay when in full bloom, and as soon as 
the pods have formed for silage.
 “Cost of seed.–Seedsmen offer Soy bean seed at $2.50 
to $3 per bushel. This makes the cost far too great to justify 
growing Soy beans as a general crop. Farmers are advised to 
try Soy beans in a small way as a special crop, and then grow 
their own seed if the crop gives promise of being valuable.
 “We have grown the Soy bean for two years and feel 
justifi ed in recommending it for trial, especially the medium 
variety. It is a wonderfully vigorous and rapid grower on 
good soil, making a large amount of foliage. We have a small 
quantity of the seed, which we wish to send to our readers 
who desire to experiment with it and will send a small 
package for 10¢, 25¢ for a pint, by mail, or 10¢ by express. 
Any time during May will do to plant the Soy bean.”

186. Lamson-Scribner, F. 1899. Southern forage plants. 
Farmers’ Bulletin (USDA) No. 102. 48 p. See p. 39-40.
• Summary: The section titled “Leguminous forage plants” 
states (p. 40): “Soy bean (Glycine hispida).–One of the 
staple crops of Japan, which attracted little attention in this 
country until about ten years ago, but is now becoming quite 
common. The crop is cultivated like corn, the seed being 
planted in drills at the rate of half a bushel per acre. The 
stems alone are too coarse to make good hay, but are covered 
with such a dense growth of leaves and are so prolifi c in fruit 
that the hay is prized highly, especially for milch cows and 
for fattening animals. The yield of green forage is very heavy 
when grown on good soil, and the yield of beans is usually 
from 20 to 30 bushels per acre. Those who have had most 
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experience with this crop fi nd that the best way to handle it 
is to cut or pull the plants when the fi rst pods begin to open, 
and thrash as soon as dry enough. In this way the coarse 
stalks are so broken in pieces and mixed with the leaves and 
immature fruit that nearly all will be eaten. It is doubtless 
the best of the legumes for the silo, as it can be more easily 
handled for the cutter [probably a mechanical silage cutter] 
than plants like clover or cowpeas. There are a number of 
varieties, differing mainly in the time of ripening and the 
color of the seeds.”
 An illustration (non-original line drawing; p. 39) shows 
a soybean plant with details of the leaves, fl owers, and pods. 
Note: The title page states that this article is “Compiled from 
the publications of the Division of Agrostology.”
 In the section on “Leguminous forage plants” are 
subsections on yellow lupine (Lupines luteus, p. 41), Chinese 
yam (Dioscorea batatas, p. 46), chufa (Cyperus esculentus, 
p. 46), and peanut (p. 46-47). The latter states:
 “Peanut (Arachis hypogea)–Of some value for hay, and 
cultivated for hog pastures in all parts of the South. There are 
two very distinct types in cultivation, the ‘common’ and the 
‘Spanish.’ The former is the one which produces the peanut 
of commerce. The plant grows as straggling as a potato, and 
the nuts are produced on long peduncles and often quite 
scattered. It is seldom used for hay, though often grown 
for hogs. The Spanish variety is a smaller, more compact, 
and erect plant, which produces an immense number of 
very small nuts clustered closely at its base. This variety 
is growing in favor for hay, as the plant, with its closely 
adhering nuts, is easily pulled up. The yield is from 1 to 2 
tons per acre, and as nearly half the weight is in the nuts, the 
hay is richer in protein than any other in common use. Either 
variety makes fi ne fall pasturage for hogs, and as the hogs 
do the harvesting, peanuts furnish the cheapest food for the 
season.” Address: Agrostologist, Div. of Agrostology, USDA, 
Washington.

187. Foreign Seeds and Plants Imported by the Section of 
Seed and Plant Introduction, USDA, Inventory. 1899. [Soy 
bean introductions]. No. 2. S.P.I. Numbers 1001-1900. 94 p. 
Transmittal date: 5 July 1899.
• Summary: 1492-1493. “Glycine hispida. Soy bean. From 
France. Received through Mr. W.T. Swingle, December 
1898.
 “1492. (2 packages.) ‘An erect annual legume, with 
hairy stems and leaves, which has been cultivated in China 
and Japan from remote antiquity. It was long grown in 
botanic gardens, but when the facts concerning its use 
as a human food by oriental nations came to light about 
twenty years ago, it was largely introduced into this country 
and Europe, where thorough trials of its forage and food 
value have been made. There are a large number of named 
varieties, which vary in the color of their seeds and the 
length of time which the plants require to come to maturity. 

The seed is planted at the rate of half a bushel to the acre, 
in drills 2½ to 3 feet apart, and cultivated about the same as 
Indian corn. In Virginia soy beans are planted between the 
hills of corn, so that two crops are produced on the same fi eld 
at the same time. The yields of seed are often enormous. Soy 
beans are fed to stock green as silage, or as hay. The stems 
are rather woody and do not make the best quality of hay, 
but as either ensilage or green forage they are unsurpassed. 
The hay contains from 14 to 15 per cent crude protein and 3 
to 6 per cent of fat. The beans contain from 32 to 42 per cent 
protein, and from 12 to 21 per cent of fat in fresh material. 
When fed to milch cows, a ration of soy beans increases 
the yield of milk, improves the quantity of the butter, and 
causes the animal to grow rapidly in weight. It is an excellent 
addition to a ration for feeding cattle. In China and Japan, 
where the soy bean is an article of diet, substances similar 
to butter, oil, and cheese, as well as a variety of dishes, are 
prepared from it. The yield of green forage amounts to from 
6 to 8 tons per acre, and the beans from 40 to 100 bushels. 
The feeding value of the bean has been found to be greater 
than that of any other known forage plant except the peanut.’ 
(Jared G. Smith.)
 “1493. (1 Package.) ‘Soja hispida à grain noir’ (black-
seeded Soja hispida).” Address: Washington, DC.

188. Bay of Plenty Times (New Zealand). 1899. A new fodder 
plant. Sept. 1. p. 4.
• Summary: “The soy bean (Soja hispida) is one of the 
comparatively new fodder plants that is not yet suffi ciently 
appreciated (says the ‘American Agriculturist.’) It is a 
leguminous, or clover-like plant, which seems to possess 
great facility for getting its nitrogen from the air, owing to 
the nitrogen nodules in its roots. The dry matter in either 
the green fodder or straw of the soy bean contains twice as 
much fat and protein as in fodder corn, while the grain is 
hardly exceeded in richness by cottonseed meal. Indeed, 
it is probably true that ‘these beans are the richest known 
vegetable substance,’ and as they can be raised in any climate 
or soil that will mature corn, this crop enables the northern 
farmer to raise concentrated feed instead of buying it.
 “The beans can be ground in country mills, and the meal 
is superior in food value for milk production to cottonseed 
meal. If roasted and ground these beans may be used as a 
substitute for coffee. The fl avour is not like that of coffee, 
but it is agreeable, and the drink is wholesome. This last is 
specially true of the early white [Early White] variety, which 
is too small in growth to make a satisfactory fodder plant, but 
yields 16 to 20 bushels of seed per acre. The medium green 
[Medium Green] variety is best for forage, growing about 3 
ft high, and is leafy and succulent. It is well liked by cattle. 
In fairly fertile soil it will produce 10 to 12 tons green fodder 
per acre. It should be sown in drills 2½ ft apart, using 1 to l¼ 
bushels of seed per acre. Sow about corn-planting time, and 
cultivate freely early in the season. It will produce a valuable 
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fodder, to be fed green or put into the silo in the proportion 
of one part soy bean to two parts of corn.
 “Such silage is a balanced feed for milch cows, and 
much richer in nitrogenous or fl esh-forming elements and 
in fat than corn silage. The black [Black] variety is a good 
fodder plant, but not equal to the green [Green]. Both kinds 
will ripen seed wherever the larger kinds of corn mature. 
Owing to the wonderful root development of the medium 
green [Medium Green] variety, it has an admirable effect on 
the soil when the stubble is ploughed under.”

189. Atwater, W.O.; Phelps, C.S. 1899. Effect of nitrogenous 
fertilizers upon the yield and the composition of certain 
grasses, grains, and legumes. Connecticut (Storrs) 
Agricultural Experiment Station, Annual Report 11:113-203. 
For the year 1898. See p. 148-53.
• Summary: The section titled “Effect of nitrogenous 
fertilizers upon legumes” (p. 148+) begins: “During the 
years 1895-98 inclusive, the Station carried on a series of 
experiments with several of the legumes, especially cow peas 
and soy beans... Effect upon yield–The experiments, on the 
whole, indicate that the yields of legumes were increased 
only slightly, if at all by the use of nitrogenous fertilizers.”
 A table shows that “there was some slight increase in the 
yield of the soy bean crop following the use of nitrogenous 
fertilizers, but it was not suffi cient to make their use at all 
economical for this crop”
 Effect upon the composition–”Nitrogen added to the 
fertilizer does not tend to increase very largely the proportion 
of nitrogen compounds found in the crop.” Address: 1. 
Director of the Station; 2. Vice Director of the Station and 
Agriculturist.

190. Bedford, S.A. 1899. Experimental farm for Manitoba. 
Annual Report of the Experimental Farms (Ottawa, Canada) 
p. 271-325. For the year 1898. See p. 298-99.
• Summary: The section titled “Experiments with fodder 
crops” (p. 298) states: Early in the season, seed of Japanese 
Millet, Early Soja Beans and Horse Beans were received 
from the Director with instructions for sowing. The chief 
object in view in these tests was to gain information as to the 
relative usefulness of these plants for fodder purposes in this 
climate, and to ascertain the weight of crop obtainable from 
each when sown in different ways.”
 The section titled “Early soja beans” (p. 298-99) states: 
“This plant can probably be utilized as a soiling crop also 
for hay and ensilage. During the past season the Early Soja 
Beans have not proved as productive as horse beans here... 
There were only a very few plants with pods on, and the 
pods were only partly grown.” A table shows the “Yield of 
early soja beans sown at different distances.” These beans 
were planted in three plots (each 1/20 acre) in rows. The 
yield of green matter per acre ranged from 7 tons 1,400 lb to 
8 tons, 560 lb. The lowest yield was from plants sowed 3 feet 

apart, and the highest yield from plants sowed 2 ft apart.
 Note: This is the earliest document seen (Aug. 2019) 
concerning soybeans in Manitoba province, Canada, or 
the cultivation of soybeans in Manitoba province. This 
document contains the earliest date seen for soybeans 
in Manitoba province, or the cultivation of soybeans in 
Manitoba province (1898). The source of these soybeans 
was probably the Central Experimental Farm in Ottawa, and 
was probably the same material reported by Wm. Saunders 
in 1898 and 1899. The Central Experimental Farm, in turn, 
got its soybeans from Peter Henderson & Co., seedsmen of 
New York, in the spring of 1897. Address: Superintendent, 
Experimental Farm, Brandon, MAN, Canada.

191. Henderson (Peter) & Co. 1899. Manual of everything 
for the garden. Second edition (Mail-order catalog). New 
York, NY. 190 p. 28 cm.
• Summary: In the section titled “Farm seeds” (p. 44) the 
top one-third of the page, titled “The ‘Henderson’ ensilage 
combination: A gold mine for every dairy farm” describes an 
ensilage “composed of two parts Fodder, Corn or Japanese 
Millet to one part Early Soja Beans.” To the left of the text 
is an illustration of a soja bean plant with a cluster of pods 
in the upper left corner. On a banner is written “Henderson’s 
Early Soja Bean.”
 In the middle third of the page, to the left we read: 
“Bean, Henderson’s Early Soja. The ordinary Soja Bean of 
the South is too late to be of value in the Northern States. 
This variety ripens even in Massachusetts, where it grew 
nearly four feet in height, was heavily podded and yielded 
over ten tons per acre. It is a very valuable fodder variety 
either for feeding green or for the silo. It is a rich nitrogenous 
feed, is unsurpassed as a fl esh former, and, like the Clovers, 
is a soil improver, deriving its nitrogen from the air. (See 
cut.) 15¢ lb., $1.25 peck, $4.00 bushel of 60 lbs.
 “Bean, Soja. $1.00 peck, $3.00 bushel of 60 lbs.”
 The inside front cover states: “Important 
announcement... We no longer supply dealers. By only 
supplying the planter direct we protect many customers 
who have had other Seeds and Bulbs foisted upon them as 
‘Henderson’s.’” “We deliver free anywhere in the U.S.” Page 
2 states: “The radical departure that we made last season 
of selling only direct to consumers, and longer supplying 
dealers to sell again, has been most satisfactory to our 
customers and to ourselves... Alfred Henderson, President. 
Charles Henderson, Vice-Pres. and Treas.”
 In the index, the soja bean is listed only at “Beans, 
Soja.” The index also lists Chufas.
 This catalog is owned by Special Collections, USDA 
National Agricultural Library, Beltsville, Maryland. Address: 
35 & 37 Cortlandt St., New York.

192. Killebrew, Joseph B. 1899. Grasses and forage plants. 
Tennessee Agricultural Experiment Station, Bulletin 11(2-
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4):1-144. See p. 47, 51, 73, 108-11.
• Summary: Staff: Charles W. Dabney is president of the 
station. The author, Col. J.W. Killebrew, A.M., Ph.D., is 
“probably the greatest authority in the South upon the culture 
and uses of grasses and forage plants.”
 Page 47: The section on “Sorghum for the silo” states: 
“When it is grown in conjunction with cowpeas or soy beans 
it gives a much more nutritious ensilage than corn taken by 
itself.”
 Page 51: The last two lines on this page about “Indian 
Corn (Zea Mays)–(For forage)” state: “Corn fodder, green, 
is also an excellent material for ensilage, especially when 
grown with cowpeas, oats and soy beans.”
 Page 73: This page, titled “Part II. Domesticated 
leguminous plants” notes that “Clover should alternate 
with cowpeas, soy beans, crimson clover, etc. Nitrogen, in 
leguminous plants, occurs in the form of proteids, which 
make meat and milk, and so is the most valuable constituent 
in the food for cattle, especially for milch cows.” Also, in a 
list of domesticated leguminous plants that will be discussed 
in the order named in this bulletin, on the 2nd line from the 
bottom is: “Soy Bean–Glycine soja or Soja hispida.”
 The section on the soy bean (p. 108-11) is titled “Soy 
bean–coffee bean–soja bean–(Glycine hispida)–(Forage, 
Ensilage and pasture).”
 Note: This is the earliest document seen (Jan. 2011) that 
contains the term “coffee bean” used to refer to the soy bean 
in connection with soy coffee.
 “This plant has recently been introduced into cultivation 
in the United States, though it has been known in China and 
Japan from a remote antiquity. It is one of the crops grown 
for human food in oriental countries. It yields a large amount 
of seed while the forage, both green and dry, is capable of 
sustaining and even fattening domestic animals. Experiments 
that have been tried in Tennessee in its culture have been 
fairly successful.
 “The soy bean is an annual, belongs to the leguminous 
family, and is grown for the same purposes as cowpeas and 
clover. As a soil renovator, as a hay and as ensilage it is 
nearly the equal in every respect of red clover.
 “There are many varieties of the soy bean. The early 
varieties are thought to be the best to cultivate for seed. The 
medium early green is the best for hay and this with the 
medium early black is best for soiling and for ensilage... It 
will bear moisture well and a case is given by Mr. Robert 
C. Morris, of Illinois, where soy beans stood three weeks 
in water during the month of July without any permanent 
injury.”
 “The yield of the soy bean is very prolifi c, running from 
25 to 40 bushels per acre and even 100 bushels have been 
reported under very favorable conditions...
 “Probably the best use which can be made of the soy 
bean in the South is for the fattening of hogs. When so 
used the labor and expense of harvesting is saved...” There 

follows a long quotation by Prof. Georgeson of the Kansas 
[Agric. Exp.] Station on the value of soy beans for pork 
production.
 “The farmers of Tennessee would do well to test the 
value of this bean practically on all different varieties of 
soils. It would unquestionably be a valuable addition to the 
crops of the Cumberland table-land. It would be valuable in 
the sandy soils of West Tennessee but it would grow with the 
greatest luxuriance upon the valley lands of East Tennessee 
and upon the limestone soils of the Central Basin and the 
clayey lands of the Highland Rim.”
 Note: Limestone is one of the most useful zoogenic 
deposits. Also used as a common building stone, it is formed 
chiefl y by the accumulation of organic remains such as 
shells or coral. A photo (p. 109) shows a stand of soy beans 
growing near some corn plants (courtesy U.S. Dept. Agric–
USDA). Address: A.M., Ph. D., Grass expert, Agric. Exp. 
Station, Knoxville, Tennessee.

193. Lane, Clarence B. 1899. Dairy husbandry. New Jersey 
State Agricultural Experiment Station, Annual Report 
19:205-26. For the year 1898. See p. 207-08.
• Summary: “The forage crops that have been found well 
adapted for complete soiling systems are... corn, cow peas, 
soy beans, Japanese millets and barley and peas” (p. 205).
 In the section titled “Soiling crops, 1898,” a table (p. 
207) shows the “Cost and yield per acre of soiling crops.” 
For “Soy Beans” it is stated that 1½ bushels of seed are 
used per acre. Date of seeding: July 16. Cost of labor: $2.15. 
Seed: $3.75 (for 1½ bushels). Manure and fertilizer: $2.88. 
Period of cutting and feeding: Sept. 14-21. Yield in tons: 5.2. 
Total cost: $8.78.
 In the section on “General remarks concerning crops” 
we read: “Cow peas and soy beans.–One acre each of these 
crops were sown broadcast. The yields were 7.2 tons and 5.2 
tons, respectively. The cow pea is the most desirable of the 
two, because it is more palatable and, as a rule, produces a 
larger yield.” Address: B.S., Asst. in Dairy Husbandry [New 
Brunswick, New Jersey].

194. MacKay, Angus. 1899. Experimental farm for the 
North-West Territories. Annual Report of the Experimental 
Farms (Ottawa, Canada) p. 327-73. For the year 1898. See 
p. 347.
• Summary: The section titled “Early soja beans” (p. 347) 
states: “Three plots were fi rst sown May 15 and cut by frost 
May 27. They were sown again on May 28th. The fi rst plot 
was sown in drills 2 feet apart, the second 2½ feet apart and 
in the third the drills were 3 feet apart. All the plots made a 
fair growth and were just forming pods when destroyed by 
frost on September 8th.” The frosted beans were weighed 
after cutting. The highest yield (1,650 lb/acre) was obtained 
from seeds planted in drills 2 feet apart. “The weights of 
these frosted vines gives scarcely a fair idea of what the 
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weights would have been had frost come later.”
 Note 1. According to a letter dated 8 March 1991 
to Soyfoods Center from R.K. Downey (Head Oilseeds 
Section, Agriculture Canada Research Station, 107 Science 
Crescent, Saskatoon, Saskatchewan, S7N 0X2, Canada. 
Phone: 306-975-7014), in 1898 “the Northwest Territories 
included Saskatchewan and Alberta, and parts of Manitoba. 
Saskatchewan became a province in 1905. Indian Head is 
now a town in south Saskatchewan province, 44 miles east of 
Regina, on the #1 highway [highway #1, the Trans-Canada 
Highway] between Regina and Winnipeg. Indian Head was 
one of the fi rst Experimental Farms established in western 
Canada by the Experimental Farm Service which is now the 
Research Branch of Agriculture Canada. I think I can safely 
say that the source of the soybeans grown at Indian Head 
would have been the Central Experimental Farm in Ottawa, 
and would have been the same material as reported by Wm. 
Saunders in 1898 and 1899.”
 Note 2. We know of no record showing that soybeans 
have ever been grown in what is today the Northwest 
Territories of Canada, the southern border of which is 60º 
north latitude. This may be too far north for soybeans to 
mature. Indian Head, by comparison, is located at about 50º 
north latitude. Yet it is interesting to note that in Sweden, 
soybeans have been grown successfully at Uppsala (60º), 
Fiskeby-Norrköping 58.5º, and the Kalmar-Oland region 
(56-57º; here they are grown commercially).
 Note 3. This is the earliest document seen (Aug. 2019) 
concerning soybeans in Saskatchewan province, Canada, 
or the cultivation of soybeans in Saskatchewan province. 
This document contains the earliest date seen for soybeans 
in Saskatchewan province, or the cultivation of soybeans in 
Saskatchewan province (15 May 1898). The source of these 
soybeans was probably the Central Experimental Farm in 
Ottawa, Ontario, Canada, which received their soybeans 
from Peter Henderson & Co., seedsmen of New York, in the 
spring of 1897 (see Saunders 1898).
 Note 4. Mr. Angus MacKay was the fi rst superintendent 
of the experimental farm in the Northwest Territories, from 
1888 to 1913. He accompanied Dr. William Saunders when 
Saunders chose the site for the new farm. MacKay had 
moved to the Indian Head area in 1882 and had farmed 
there since that time. In May 1887, Mr. MacKay was invited 
by the Minister of Agriculture, the Hon. John Carling, 
to spend some time at the Central Experimental Farm in 
Ottawa, to become better acquainted with the aims of the 
experimental farms (W.E. Johnson and A.E. Smith. 1986. 
Indian Head Experimental Farm, 1886-1986. Research 
Branch, Agriculture Canada. Historical Series No. 23. p. 10). 
Address: Superintendent, Experimental Farm, Indian Head, 
Assiniboia, NWT, Canada.

195. Owsinski, Jan. 1899. Soja wczesna, Soja hispida 
praecox [Early soybean (Soja hispida praecox)]. Warsaw, 

Poland: Published by the author. 21 p. or 16 p. 20 cm or 10 
cm. [Pol]

• Summary:  Note: In OCLC/WorldCat the booklet is 
cited just as it is above. The author’s name is spelled “Jan 
Owsinski,” which is the Polish version of his name. The 
book is actually published by the author in Lwow (Lviv in 
today’s Ukraine), but cataloging records state: Gubrynowicz 
and Schmidt, joint venture publishing house, in small octavo, 
16 pages, 10 cm. This is a very small book (about 4 inches 
tall), intended to be sent out free of charge with the soybeans 
that the author is selling.
 The author apparently did two editions, both in 1899. 
One was 21 pages and 20 cm tall. The smaller one was 16 
pages and 10 cm tall. The author’s name in Russian is Ivan 
Evgen’evic Ovsinskij.
 Here is the translation from Russian into English:
 The early soybean (soya), which we brought from Asia 
in 1893 and naturalized in Europe, was put on the market 
in 1899 by the Hetmanov Estate. Our soybean spread to all 
the grain-producing provinces in Russia and abroad, and 
this year the Vilmorin Catalogue listed our soybean as a 
very valuable novelty. Vilmorin called our soybean early 
maturing: extra-hatif.
 Our soybean also spread to Austria, Germany, Romania, 
etc. In Russia, after the experiments of Mr. Chechot, who 
obtained early soybean seeds from us, our soybean spread to 
the Northwest krai, the provinces of Mogilev, Minsk [both in 
today’s Belarus], Vilensk [partially in Ukraine], Chernigov, 
and others, the Southwest krai, to the lands of the Don, 
Urals, and Kuban Cossacks, to the Caucasus [an area situated 
today between the Black Sea and the Caspian Sea and mainly 
occupied by Armenia, Azerbaijan, Georgia, and Russia]. and 
Crimea [disputed today between Russia and Ukraine], to the 
province of Congress Poland, and to some oblasts in Siberia.
 The soybean can withstand -2 R [Rankine scale] below 
zero and is highly drought resistant.
 The soybean has three times the nutritional value of oats 
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and is twice as productive, enriches the soil with nitrogen, 
and is not only superior to cereal plants (gramineax), but is 
also immeasurably higher than all the papilionaceous plants 
related to it (papillionaceae).
 One hectare yielded the following harvest (table):
 Soybean: 2500 kg grain and 7500 kg straw
 Horse bean: 2000 kg grain and 3400 kg straw
 Pea: 1920 kg grain and 2500 kg straw
 With respect to the protein and fat content of soybeans 
and other beans, as a consequence of the higher nutritional 
value of the soybean we will obtain the following numbers: 
One hectare yields (table):
 Pea: Units 454 [units not given] proteins, 40 fats, 196.40 
marks–cost of harvest.
 Horse bean: 689 proteins, 34 fats, 319.02 marks [he may 
be quoting international grain prices].
 Soybean: 985 proteins, 366 fats, 631.02 marks
 Moreover, the soybean is not damaged by the pea beetle 
Bruchus pisi, as is the pea.
 In China, each year in the spring at the so-called 
agricultural holiday, the Chinese emperor does not personally 
till and sow all grains, of course, but the fi ve most important. 
Among this number the soybean is on a par with wheat and 
rice.
 The Chinese know full well that the existence of the 
mass of people we encounter in China would be unthinkable 
without the soybean. Slivers of land sewn with soybean feed 
all of a Chinaman’s livestock and provide him with oil and 
seasonings for food. A desyatina [1 desyatina = 2.7 acres or 

about 1 hectare] of soybean 
yields as many nutrients as 
fi ve-six desyatinas of oats. It 
is therefore understandable 
that a farmer raising oats and 
barley experiences crowding 
on the same plot of land that, 
if planted with soybeans, 
would feed more than one 
Chinese family.
 At the 1873 Vienna 
Fair, 20 varieties of soybean 
from Algeria, China and 
Japan were exhibited. 
However, these varieties, 
brought from the south, 
matured late. As a result, 
the soybean crop could not 
spread even to the environs 
of Vienna (not to mention to 
other localities), where Prof. 
Haberlandt’s experiments 
did not produce positive 
results.
 However, soybean 

cultivation became possible among us in 1893, when we 
found in Asia and then naturalized new, early, very high-
yielding soybean varieties that do well under our conditions.
 We brought two soybean varieties from Asia and 
naturalized them:
 1. Black Early, which matures in 110 days in the 
Southwest krai and in 118 days in Grodno province;
 2. Brown, which matures in 100 days in the Southwest 
krai and in 110 days in Grodno province.
 Our soybean was cultivated very carefully in 
Hetmanovka in 1898, and the result exceeded every 
expectation. On 19 July 1898, students from the Novo-
Aleksandrovsky Institute, A. A. Savostyanov and B. D. 
Brutskus, visited the Hetmanovka farm. On inspecting the 
soybean plantings, they counted 133 large pods (small ones 
were not counted) on one of the fi rst specimens that came 
into their hands. Then specimens bearing about 200 pods 
were found. Since soybean pods ordinarily contain 3 beans, 
the harvest that year was 400-500 sam [sam refers to the ratio 
of beans harvested to beans planted]. Mr. Chechot believes 
that in poor soils it yields a harvest 18 sam; in average oils, 
50 sam.
 Our soybean contains 38% protein and 19% fat.
 Soybean straw contains 3.4% protein and 1.5% fat. It 
can be fed to cattle and is also an excellent fuel.
 A table compares the protein and fat content of three 
basic crops:
 Winter wheat: 0.8% protein, 0.4% fat
 Spring straw: 1.4% protein, 0.6% fat
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 Soybean meal (Soyevye zhmykhi): 40% protein, 7% fat
 Soybean can be fed ground, but it is more advantageous 
to press the oil out of the soybean and use the meal as fodder.
 In brief, our soybean offers the following advantages:
 1. Soybean, especially black early [Black Early], has a 
higher yield than other plants.
 2. Soybean has greater food value than other plants, both 
papilionaceous plants [legumes] and cereals.
 3. Soybean contains no harmful alkaloids as do lupine, 
hemp, etc.
 4. Like all papilionaceous plants, soybean enriches the 
soil with nitrogen and provides excellent shade with its broad 
leaves.
 5. Soybean is not destroyed by insects, as is rape, and is 
resistant to parasitic fungi.
 6. Because of its high yield and high food value, 
soybean from one desyatina can produce as much grain as 
5-6 desyatinas of oats or barley.
 7. Soybean withstands both cold and droughts; the latter 
pertains especially to black soybean.
 8. Soybean, as a papilionaceous plant, provides an 
opportunity to engage in more environmentally correct 
farming, facilitating the introduction of crop rotation.
 9. Soybean affords the ability to transport large amounts 
of fodder in a small space. One rail car of soybean is equal in 
nutritional value to 3-4 rail cars of oats, barley, or corn.
 10. Soybean is far more benefi cial in beet plantings that 
are cereal grains, both from the standpoint of proper crop 
rotation and of preventing nematode reproduction.
 11. Soybean is superior to other oilseed plants in that it 
does not require rich, fertilized soil.
 12. Soybean produces excellent fodder not only in grain 
form. Green soybean fodder is more nutritious than alfalfa. 
At harvest, black soybean does not shed as does rape, for 
example. No bloating, as happens with clover or alfalfa, has 
been reported when animals are fed green soybean.
 13. Planting one desyatina with soybean requires only 
1-3/4 to 2 poods [1 pood = 16.38 kg] of seed when it is 
planted in rows and 2½ to 3 when broadcast. As a result, it is 
cheaper to plant soybean than other grains.
 14. No plant produces as much excellent meal (which is 
superior not only to cereals, rape, and even fl ax) as soybean 
does. We should treasure this plant as much as the ancient 
agrarian peoples of Asia value it on the basis of centuries of 
experience.
 From a report from A. E. Mangalov, captain of the 
Cossack Army:
 “After our forces occupied the Kwantung peninsula, 
our Verkhneudinsk regiment was posted in Port Arthur, 
Talienval, and Bindzo village, where we were forced to 
acquire feed for the horses from the locals, for whom 
soybean meal and green bristle grass (a kind of millet) are 
the only fodder for the local livestock. Over my two-month 
stay I was convinced that one could wish for nothing better 

than soybean meal as horse feed. Because of the meager 
supply of oats, the horses were switched to soybean rations 
in the following way: for the fi rst three days the horses each 
got 10 pounds of a mix of 3 pounds of soybean meal and 
7 pounds of oats; then for three days, 7 pounds of soybean 
meal and three pounds of oats; fi nally they were given 10 
pounds of soybean meal per day. In addition to soybean 
meal the horses got millet straw, which, however, they ate 
with no particular relish; the horses ate the [soybean] meal 
voraciously.”
 Translated by Kathy Stackhouse.
 Note: This is the earliest document seen (Nov. 2020) that 
mentions the Brown soybean. A soybean variety by that same 
name was fi rst introduced to the USA in 1908.

196. Robertson, R. 1899. Experimental farm for the 
Maritime Provinces. Report of Superintendent. Annual 
Report of the Experimental Farms (Ottawa, Canada). p. 241-
61. For the year 1898. See p. 255.
• Summary: The section titled “Experiments with soja 
beans” (p. 255) states: “The seed used in these experiments 
was of a very early variety of soja bean from Japan, sent by 
the Director. The experiments were planned with the object 
of fi nding out the best distance apart for growing this variety 
of bean, and also its value as a forage crop... The seed was 
sown 5th June.” The best yield, 5 tons 600 pounds, was 
obtained by sowing the beans in drills 2 feet apart. Distances 
of 2.5 and 3 feet gave lower yields.
 Note 1. This is the earliest document seen (Aug. 2019) 
concerning soybeans in Nova Scotia province, Canada, or 
the cultivation of soybeans in Nova Scotia province. This 
document contains the earliest date seen for soybeans in 
Nova Scotia province, or the cultivation of soybeans in Nova 
Scotia province (5 June 1898). The source of these soybeans 
was Japan.
 Note 2. Robertson was the fi rst superintendent of 
the experimental farm for the maritime provinces, at 
Nappan, Nova Scotia, serving from 1897-1913. Address: 
Superintendent, Experimental Farm, Nappan, Nova Scotia, 
Canada.

197. Saito, Akio. 1899. [Chronology of soybeans in Japan, 
1868 to 1899, fi rst half of the Meiji period] (Document 
part). In: Akio Saito. 1985. Daizu Geppo (Soybean Monthly 
News). Feb. p. 11-12. [Jap]
• Summary: 1871 July–A brewing tax (jôzô-zei) and 
patent tax are levied on clear sake (seishu), unclear sake 
(dakushu), and shoyu. But in 1875 the two taxes on shoyu 
are discontinued because shoyu is considered one of the 
necessities of life.
 1873–At about this time a sincere farmer, Itoi Mosuke, 
of Akita prefecture fi nds a special type of soybean and names 
it Itoi-mame. Later the name changes to Ani and they are 
cultivated all over Akita prefecture.
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 1873 May–The Japanese government exhibits soybeans 
at the exposition in Vienna, Austria. And the USA becomes 
interested in soybeans. Also at this expo, Kikkoman uses 
glass bottles for their shoyu for the fi rst time.
 1875–At about this time, shoyu becomes so popular 
overseas that a German-made fake shoyu appears.
 1877–There are now 40-50 miso shops in Tokyo, 
centered in Hongo (which comprises the areas of Yotsuya, 
Fukagawa, Shiba, Shinagawa, Ooi, Oshima, etc.).
 1877 Feb.–Dried-frozen tofu (kôri-dôfu) is purchased as 
an army supply for the Seinan no Eki war.
 1877 Aug.–The fi rst domestic exposition is held in 
Japan, at Ueno Park, Tokyo. Kikkoman shoyu wins an 
award.
 1878–The quick method of miso fermentation (miso no 
sokujo-ho) is mentioned in a government report.
 1878–The fi rst offi cial government statistics on soybean 
cultivation in Japan start to be compiled. This year the area 
is 411,200 hectares and production is 211,700 metric tons 
[tonnes; yield = 514 kg/ha].
 1879–The price of high-quality miso in Tokyo is 4 sen 
per kg. In 1980 the price is 303 yen/kg–or about 7,575 times 
higher. Note: From now on prices from the Meiji era come 
from a book titled History of Lifestyle of the Meiji, Taisho, 
and Showa periods as seen from prices of the day (Nedan 
no Meiji Taishi Showa Fuzoku Shi). It is published by the 
Weekly Asahi (Shukan Asahi).
 1882–Around this time many small shoyu manufacturers 
appear and quite a few bad quality shoyu products are on the 
market. Shoyu loses considerable consumer confi dence.
 1885–The price of 1 keg (taru, 16.2 liters or 9 sho) of 
shoyu at this time is as follows: Highest grade (jo no jo) 
(Kikkoman) 1 yen, 40 sen; Middle upper grade (jo no chu) (3 
makers including Yamasa) 1 yen 38 sen; Lower upper grade 
(jo no ge) (Kamibishi) 1 yen 25 sen; Upper middle grade 
(chu no jo) (Fujita) 1 yen 25 sen; Lower middle grade (chu 
no ge) (Chigusa) 1 yen 17 sen; Lower grade (ge) (Kinka) 
80 sen. Yamaguchi Yoshibei of Yamasa Shoyu starts to sell 
Worcestershire Sauce, called “Mikado Sauce.”
 1885 May–The government reinstates the tax on shoyu 
to raise money for the army.
 1887–Soybean production in Japan tops 400,000 tonnes 
(419,700 tons) for the fi rst time.
 1890–The Tokyo-Area Shoyu Brewers’ and 
Wholesalers’ Union (Ichifu Rokken Shoyu Jozo-ka Tokyo 
Tonya Kumiai Rengokai) forms a cartel for the fi rst time 
because of a 50% increase in the price of their raw materials.
 1891–Mogi Kenzaburo of Kikkoman (1st generation) 
starts to use a special press (gendo maki assaku-ki) invented 
by Yamazaki Izuko to press the shoyu out of the moromi 
mash more effi ciently and quickly.
 1893–In recent years the import of soybeans to Japan 
has increased rapidly, and this year it reaches 96,000 tonnes. 
These soybeans are grown mainly in Manchuria. The average 

price of 2 liters of high-quality shoyu in Tokyo is 10 sen. (In 
1982 it is 584 yen, or 5,840 times more than in 1893).
 1894–Around this time miso soup is recognized for 
its value as a protein food. Dr. Sito Nesaku, an agricultural 
specialist, says that miso is a farm household’s milk.
 1894–Yabe Kikuji (1868-1936) calls natto “Japanese 
cheese” and presents the fi rst academic paper on natto 
bacteria in Japan.
 1895–Around this time the number of walking vendors 
of tofu, natto, and boiled whole soybeans (ni-mame) 
increased, as did the production of dried-frozen tofu 
(kori-dofu). The number of small shoyu makers decreased 
dramatically as Kikkoman, Yamasa, and Higeta increasingly 
used advanced industrialized methods. Recipes and methods 
for making miso pickles (miso-zuke) using carrots, daikon, 
udo, and ginger are given in women’s magazines such as 
Jokan, Katei Zasshi and Jogaku Kogi.
 1896–Around this time the importation of salt starts, 
as shoyu makers in Noda and Chiba buy 15,000 tons of salt 
from England.
 1897–Soybean imports this year increase to about 
140,000 tonnes, which is one-fourth of Japanese 
consumption. Domestic soybean production is 400,000 
tonnes.
 1899–Mogi Keizaburo of Kikkoman of Kikkoman (1st 
generation) starts using a boiler for the fi rst time in the shoyu 
industry. Address: Norin Suisansho, Tokei Johobu, Norin 
Tokeika Kacho Hosa.

198. Saunders, Wm. 1899. Report of the director and acting 
agriculturist. Annual Report of the Experimental Farms 
(Ottawa, Canada). p. 5-91. For the year 1898. See p. 51.
• Summary: The section titled “Experiments with Soja 
beans (Soja hispida)” (p. 51) states: “The Soja or Soya 
bean was fi rst grown at the Central Experimental Farm as a 
fodder plant in 1897, when two varieties, a late and an early 
sort were tested. The early variety, the seed of which was 
obtained from Peter Henderson & Co., seedsmen, of New 
York, proved very promising and produced on the small plot 
grown a weight of fodder equal to 15 tons 855 lb per acre. In 
this case the beans were sown in rows 9 inches apart. Further 
experiments have been tried with this early ripening Soja 
bean during the past season, when two sets of plots were 
sown at different dates and of different widths in the rows 
with the object of fi nding out the best time to plant and the 
most profi table method of planting.”
 “From these experiments it would appear that the best 
results may be looked for from planting these beans about 
the middle of May in drills 14 inches apart.”
 Note: Wm. Saunders was director of the entire system of 
experimental farms across the Dominion of Canada. But he 
was located at, and did his work at, the Central Experimental 
Farm in Ottawa, Ontario. Address: Director, Dominion 
Experimental Farms, Ottawa, ONT, Canada.
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199. Sharpe, Thomas A. 1899. Experimental farm for 
British Columbia. Annual Report of the Experimental Farms 
(Ottawa, Canada) p. 375-412. For the year 1898. See p. 392.
• Summary: The section titled “Soja beans” (p. 392) states: 
“These were sown in drills at different distances apart. The 
growth was from 35 to 40 inches high... The branches were 
well loaded with pods containing from two to four beans 
each. This crop requires a longer season to ripen the bean, 
but it makes a fi ne fodder for green feed, the cattle and 
horses preferring it to any other food. All of it was fed green 
as our silo was full and the weather was unfavourable for 
curing it” [to make hay]. The highest yield from 3 plots was 
obtained from a variety planted in drills 2 feet apart. Sown 
on April 27, the plants were cut on Oct. 5, when the beans 
were in a soft green state. The straw was 30-40 inches long 
and the yield of fodder was 6 tons and 800 lb per acre.
 Note 1. This is the earliest document seen (Aug. 
2019) concerning soybeans in British Columbia, Canada, 
or the cultivation of soybeans in British Columbia. This 
document contains the earliest date seen for soybeans in 
British Columbia, or the cultivation of soybeans in British 
Columbia (27 April 1898). The source of these soybeans was 
probably the Central Experimental Farm in Ottawa, and was 
probably the same material reported by Wm. Saunders in 
1898 and 1899. The Central Experimental Farm, in turn, got 
its soybeans from Peter Henderson & Co., seedsmen of New 
York, in the spring of 1897.
 Note 2. The last section on p. 392, titled “Experiments 
with clover seed inoculated with Nitragin and without 
Nitragin,” contains an early reference to the use of this 
commercial product. Address: Superintendent, Experimental 
Farm, Agassiz, BC, Canada.

200. Trabut, Louis. 1899. Rapport à M. le Gouverneur 
Général sur les études de botanique agricole entreprises 
en 1898 [Report to the Governor General on studies in 
agricultural botany undertaken in 1898]. Algerie, Service 
Botanique, Informations Agricoles. Bulletin No. 19. 83 p. 
See p. 18-19. [1 ref. Fre]
• Summary: “Soya (le Soja) remains a very useful legume 
in Algeria. Green soybean forage fed to dairy cows greatly 
increases their production of milk. Since the cultures of 
a special bacteria for the roots of the soybean have been 
distributed and propagated, all the stands cultivated at the 
station now have numerous and large nodules on their roots.”
 A long quote by Zardeski (apparently from Algeria), 
titled “Bou-Medfa.–Haouch Morad propriété Arthus,” is 
included. It states: “Soybean seeds have been planted on 
May 15; on irrigated soil, they have given an extraordinary 
yield, larger than could be expected from any other variety 
of beans or peas. The harvest of seeds that we are going to 
obtain will allow us to try animal feeding experiments next 
year. The enormous yield of the soybean, of both leaves and 

seeds, leads us to predict that, in our region, this plant will 
be able to become one of the most important elements in 
the feeding of animals. We served soybeans boiled in salted 
water to Arabs who come here. This food was unanimously 
well accepted, so in the future we intend to include it in the 
diet of our indigenous servants.”
 An illustration (non-original line drawing; p. 19) shows 
a mature soybean plant bearing many pods, plus a close-up 
of three pods to the lower right of the plant (from an original 
in J.R.F. 1882). To the lower left of the plant is written the 
fraction 1/10. Address: Director of the Botanical Service, 
Algiers, Algeria.

201. Stoddard, W.H. 1900. Soy or soja beans and cow peas 
for feeding and fertilizing. Independent Press (Griggsville, 
Illinois) 21(9):1, 4. Jan. 3. Paper read at the Farmers’ 
Institute.
• Summary: W.H. Stoddard, a soybean pioneer in Illinois, 
argues that the three best crops to restore depleted soil on 
farms are the legumes clover, cow peas, and “soy or soja 
beans.” Moreover, these can combine with a grain crop 
as fodder for livestock. “I think the best of this trio of 
leguminous plants is the soy bean or as it is generally but 
incorrectly called, the soja bean. This plant is a native of 
Southeastern Asia, growing wild in Japan, Java and parts 
of China. In Japan, where the greatest use has been made 
of it as food for man and beast, there are many varieties, 
like our corn with us, but only a few have been introduced 
into this country. Here it is divided into three classes, the 
Early Dwarf, the Medium Early and the Late Mammoth. Of 
these three there are white, yellow, green and black seeded 
varieties, which differ but little in value of composition 
for feeding... I prefer the yellow as they have proven more 
productive of seed and the seeds are larger than the other 
varieties...
 “The Late Mammoth grows 3 to 7 feet high, but seldom 
forms seed north of the Ohio river and only ripens in our 
southern states. It is worthless here except for hay or green 
forage for pasture or to plow under for fertilizing. The Early 
Dwarf has been grown successfully as far north as Wisconsin 
and Minnesota where corn is a doubtful crop.
 “No soil is too poor for it to thrive and grow. It even 
yields a fair crop on ground too poor to grow clover. Unlike 
cow peas, which are a failure as a seed crop on rich land, it 
stands prosperity, and instead of running to vines, it simply 
increases alike its yield of forage and seed. So far no insect is 
known to injure the vines while growing. Chinch bugs never 
touch it. Drouths that burn up clover and cow peas and fi re 
corn, have little effect on it. Rains that make ‘little yellow 
corn’ and rot off cow pea vines, do not injure the sojas. If 
cut for hay or seed and lying on the ground, rains that would 
utterly ruin clover, corn fodder or cow peas, rarely injures 
the sojas...
 “My sojas with less than half a stand, averaged 10 
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bushels per acre, while crops, of 25 to 60 bushels are 
common, average crops, according to soils and seasons, and 
over 100 bushels per acre have been grown at the south. 
Grown for forage or hay it yields 5 to 15 tons green and 2 to 
5 tons dry. As hay the sojas are ¼ richer feed than clover, 3 
times richer than fi eld corn cut green purposely for fodder...
 “As a dairy feed they are of the greatest value, giving an 
additional amount of milk and butter and also adding to the 
quality of the latter...
 “In my own experience I can say I never tried a better 
feed for calves or brood sows and pigs than the sojas, either 
green or dry. They fairly go wild over the mature green beans 
if offered to them when grass is dry and before corn is ready 
to feed.
 How to plant, cultivate, harvest, and thresh the sojas: 
“Plant about a peck per acre in drills with a corn planter in 
rows 20 to 30 inches apart... To harvest the Early Dwarf is 
quite a task, as the seed pods set so low on the stalks and 
they are so tough and hard when ripe it is impossible to cut 
them with a machine. It has to be done by hand with corn 
knives or hatchets. Cut as soon as the pods turn yellow. 
Catch the tops with one hand, cut and throw into small piles 
to cure. Dry thoroughly and then thresh or store in a barn; 
or better, in open shed till ready to thresh or feed. If many 
are grown, they are best threshed with a common grain 
separator, removing the concave and putting in a board in its 
place. Don’t use a wind-stacker machine if you can get any 
other, as they have to run too fast to do good work. If ripe, 
don’t cut with a scythe; it shatters the beans and does not cut 
low enough. Don’t use a hoe, the handle strikes the vines, 
shatters seeds and the blade digs up clods of dirt to get mixed 
with the seeds.”
 The author concludes: “Don’t feed like it was corn 
fodder or hay; remember they are very rich, condensed feed. 
Try them. Write to the secretary of agriculture, Washington 
DC, for Farmers’ Bulletins Nos. 16, 22 and 58. They are sent 
free of charge to any address. No. 58 is specially valuable 
as it is devoted entirely to the topic of soy beans as food 
for man and beast, the different varieties and how to grow 
them.”
 Note 1. This is the earliest document seen (June 2021) 
that uses the term “common grain separator” in connection 
with soybean production. Address: Carlinville, Illinois.

202. Hammond (Harry N.) Seed Co. 1900. Annual catalogue 
(Mail-order catalog). Fifi eld, Michigan. 49 p. See p. 35. 
January 1, 1900. 22 cm.
• Summary:  See next page. Page 35 is titled “Hammond’s 
selected northern-grown farm seeds.” Here we read: “Soza 
Beans or Soy Beans. The dry beans, roasted and ground, 
closely resemble and taste very much like coffee. Its great 
value, however, is as a forage crop and for fertilizing the soil, 
and for pasturing, or feeding of the green fodder, of which 
it yields eight to ten tons per acre. Sow broadcast one-half 

bushel to the acre, or it may be planted in drills three feet 
apart and one foot between plants. My seed grown in latitude 
of Augusta, Me. [Maine], will ripen in any State. Pkt. 10 cts., 
lb 25 cts., 3 lbs. 60 cts., post-paid; peck 65 cts., bu. $2.25 by 
freight or express.”
 Across the top of the page is printed: “Following Seeds 
are grown, cleaned, and tested under my supervision. I 
guarantee them the best seeds that can be grown. Bags free 
with all farm seeds.” Other seeds described on this page 
include: Hammond’s success beardless barley, new Japanese 
buckwheat, chufas or earth almonds, kaffi r corn, teosinte, 
mammoth Russian sunfl ower, dwarf Essex rape, Spanish 
peanuts, and Japanese millet.
 The cover of this catalog states: “Fresh, pure seeds–
sure to grow. Harry H. Hammond seedsman. Fifi eld, 
Saginaw County, Michigan. Seed potatoes. Vegetable and 
fl ower seeds. The largest seed farm controlled by any one 
seedsman in America.” An illustration showing many 
fi elds, farmhouses, and buildings is titled “Partial view of 
Hammond’s Saginaw Valley seed farm. 1200 acres devoted 
to growing and producing the best seeds that grow. Buy 
seeds direct from the grower.” Many vegetables and grains 
are also illustrated on the cover and below them is written: 
“Hammond’s $1.00 vegetable seed collection of 50 packets 
of the choicest northern-grown vegetable seeds comprises all 
the above and many others not illustrated on this page.” This 
catalog was printed by the Review & Herald Publishing Co. 
[Seventh-day Adventist], Battle Creek, Michigan. At the top 
of page 1 the date “January 1, 1900” is printed.
 Note 1. This is the earliest Hammond seed catalog seen 
in which the soybean is listed. It is owned by the Bentley 
Historical Library at the University of Michigan (Ann 
Arbor).
 Note 2. Fifi eld (pronounced FAI-feeld) is in Saginaw 
County, Michigan, just east of the Saginaw River and 
northwest of the center of Saginaw city today; it is a station 
on the Pierre-Marquette Railroad in Bueno Vista township 
“serving a sawmill settlement of which Harry M. Hammond 
became the fi rst postmaster on August 19th, 1898. The offi ce 
operating until February 15th, 1900.” The place is named for 
Eugene Fifi eld (Source: Michigan Place Names, by Walter 
Romig–1986. Wayne State Univ. Press, p. 196).
 Note 3. Hammond also lived (and published catalogs in) 
in Decatur, Michigan (far away in the southwest corner of 
the state), and Bay City (which is now about 20 miles north 
of Saginaw, near Saginaw Bay). Address: Fifi eld, Saginaw 
Co., Michigan.

203. Cottrell, H.M.; Otis, D.H.; Haney, J.G. 1900. A new 
drought-resisting crop–Soy beans. Kansas Agricultural 
Experiment Station, Bulletin No. 92. p. 19-28. March.
• Summary: Contents: Introduction. Description of the soy 
bean. Variety to plant. Planting. Cultivating. Harvesting. 
Yield. Feeding value: Steers, dairy cows, calves, cattle, hogs 
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and pigs, pasture for hogs, hay. Cost of production. Faults 
of the soy bean. Fertilizing value (“it improves the soil on 
which it is grown”). Will it pay for the Kansas farmer to raise 
soy beans? Obtaining the seed.
 “The Kansas Experiment Station began raising soybeans 
in 1889 and has raised them every year since–in 1889 
having 70 acres in this crop. We have found the soy bean 
to stand the drought as well as Kaffi r-corn or sorghum; it is 
not touched by chinch-bugs; the grain is a richer feed than 
linseed meal, and the plant enriches the soil on which it is 

grown. We believe that in 1900 the soy 
bean should be tried on a small scale by 
every Kansas farmer...
 “The soy bean was 
brought [to Kansas] from Japan, where it 
is extensively cultivated for human food, 
taking the place of beef on account of its 
richness in protein. Because of its peculiar 
fl avor but few Americans like it.
 “Variety to plant: 
Kansas farmers should plant the Early 
Yellow soy bean. The Kansas Experiment 
Station has tried many other varieties, 
and the Early Yellow is the only sort that 
we have found that is satisfactory under 
Kansas conditions. Other kinds either 
yield too little or the crop does not mature 
during our season. In the spring of 1899 
we issued a press bulletin describing the 
merits of the soy bean and recommending 
the farmers to give the crop a trial. The 
College had no seed for sale and farmers 
ordered from the seed men, simply 
writing for soy beans. As long as the 
supply of Early Yellow soy lasted orders 
were fi lled with it, and the crops are 
reported satisfactory. After this supply 
was exhausted the seed men fi lled the 
orders with the Late Yellow soy, a variety 
that matures in Georgia and Alabama. 
Kansas farmers who planted the seed of 
this late variety report that but a small 
portion of the crop matured, the rest being 
killed by frost. Early Yellow soy beans 
planted May 12, 1899, were harvested 
August 23; planted after wheat, July 14, 
1989, were ripe October 9.”
 “The beans should be 
planted in rows 30 to 42 inches apart, with 
the single beans dropped 1 to 2 inches 
apart in the rows. One-half bushel of seed 
per acre is required. The ground should 
be in good tilth, and the weeds thoroughly 
killed just before the beans are planted... 

We cultivate the same as corn, using the two-horse cultivator 
with small shovels and taking great care not to ridge the 
ground... Where more than 10 acres of soy beans are grown, 
it will pay to harvest them with a regular bean harvester... 
As soon as cut, the beans should be raked into windrows 
and immediately shocked, and left to cure in the cocks. The 
thrashing may be done with the ordinary grain thrasher, using 
all blank concaves, and running the machine slow enough to 
prevent cracking the beans... Farmers with better ground than 
ours report a yield of 20 bushels per acre, using our seed.”



SOYBEAN YIELDS AND YIELD RESEARCH (10 BCE to 2021)   135

© Copyright Soyinfo Center 2021

 Five experiments were conducted feeding ground 
soybeans (14.4% fat) to hogs: “These experiments show that 
when soy beans are fed with corn or Kafi r-corn for fattening 
hogs a saving was made in the amount of feed needed to 
make 100 pounds of gain of 13, 24, 31, 33, and 37 per 
cent., the amount varying in different experiments. Can the 
Kansas farmer afford to go without the soy bean and lose 
this saving?” (p. 25). Soy beans also make a pasture that is 
greatly relished by hogs.
 Cost of production (p. 26): When grown on a large 
scale in Kansas, with ordinary prices for farm labor, it costs 
about 40 cents a bushel to raise soy beans. “This includes all 
expenses from preparing the ground for planting to storing 
the thrashed beans in the bin, but does not include rent.
 “During the summer of 1899 we kept an account of the 
cost of raising soy beans on fi elds containing a total area of 
sixty acres. Labor cost $1.25 per day for a man and $2.50 per 
day for a man and team. The cost per acre was: Preparation 
of land, $1.35; planting, 30 cents; cultivating, $2; hoeing, 70 
cents; harvesting, $1.40; thrashing, $2.57; total, $8.32. The 
yield of the 60 acres was 932 bushels, making the total cost 
per bushel nearly 54 cents.” Kansas dairymen, hog raisers, 
and stockmen should all raise soy beans.
 “Obtaining the seed: Most seed men sell soy beans, 
listing them as soy beans, soja beans, or coffee beans. The 
following farmers report having raised soy beans in large 
quantities in 1899: Hon. Geo. M. Munger, Eureka, Kansas; 
A.E. Clark, Pleasant Hill, Kansas; M.L. Dickson, Edgerton, 
Kansas; Wm. C. Lee, Manhattan, Kansas; H.H. Clothier, 
Vera, Kansas; D.L. Beale, Montana, Kansas; O.E. Simmers, 
Abilene, Kansas.”
 Illustrations (by Hench, p. 20, 22-23) show: Two soy 
bean pods and two soy beans (full size). A soy bean knife 
on a cultivator beam. A full-page soy bean plant, with many 
leaves and pods.
 Note 1. This is the 2nd earliest document seen (June 
2021) that uses the word “harvester” (“a regular bean 
harvester”) in connection with soybean production.
 Note 2. This is the earliest document seen (June 2021) 
that uses the word “horse” (or “horses”; “the two-horse 
cultivator”) in connection with soybean production.
 Note 3. This is the earliest document seen (Sept. 2007) 
that gives an itemized accounting of the cost of producing 
soybeans.
 Note 4. This is the earliest document seen (Nov. 2020) 
that mentions the soybean variety Early Yellow. There is 
good reason to believe that this is simply a new name for the 
Yellow Soy Bean, the name which had been used at Kansas 
since 1890. Address: 1. M.S., Agriculturist; 2. M.S., Asst. in 
Dairying; 3. B.S., Asst. in Field and Feeding Experiments. 
All: Manhattan, Kansas.

204. Courrière, C. 1900. Correspondance de Russie 
[Correspondence from Russia]. Journal d’Agriculture 

Pratique 64(11):401. March. [Fre]
• Summary: This article begins: “I believe it is my duty to 
communicate to you the result of experiments made with 
Soja hispida prœcox by M. Ovinski of the Agricultural 
Society of the Don (Société agricole du Don), located 
southeastern Russia.” Testing black and brown soybeans, 
planted on three different days in April, Ovinski got 
maximum yields of 50 and 56 pouds/ha (Note: 1 poud = 16.3 
kg).
 Note: Mr. Ovinski is widely known as a soybean pioneer 
from Ukraine, which lies south of Russia, and borders on 
the Black Sea and the Sea of Azov. The latitude is about 
60º north. Today his name can written Ivan Evgenevich 
Ovsinskyi / Ovsynskyi / Ovsins’kyy / Ovsynskyy. He lived 
1856-1909.

205. Early Yellow: New U.S. domestic soybean variety. 
1900. Renamed Ito San in 1902. Seed color: Yellow (straw), 
hilum pale.
• Summary: Sources: Cottrell, H.M.; Otis, D.H.; Haney, J.G. 
1900. “A new drought-resisting crop–Soy beans.” Kansas 
Agric. Exp. Station, Bulletin No. 92. p. 19-28. March. 
“Variety to plant: Kansas farmers should plant the Early 
Yellow soy bean. The Kansas Experiment Station has tried 
many other varieties, and the Early Yellow is the only sort 
that we have found satisfactory under Kansas conditions. 
Other kinds yield too little or the crop does not mature 
during our season.”
 Cottrell, H.M.; Otis, D.H.; Haney, J.G. 1901. “Soy beans 
in Kansas in 1900.” Kansas Agric. Exp. Station, Bulletin No. 
100. p. 55-115. March. See p. 58-59, 83, 87, 89, 111.
 Towar, J.D. 1902. “Cowpeas, soy beans and winter 
vetch.” Michigan Agric. Exp. Station, Bulletin No. 199. 
p. 165-74. April. See p. 172. “The Early Yellow Soys, if 
true to name, will also ripen seeds in the southern half of 
Michigan.”
 Zavitz, C.A. 1902. “Part XI. The experimentalist: Soy, 
soja or Japanese beans.” Ontario Agricultural College and 
Experimental Farm (Guelph), Annual Report 27:82-111. For 
the year 1901. See p. 92-93. “The Early Yellow Soy Bean 
has given decidedly the best results among the 5 varieties 
which we obtained from Kansas. The record of this variety 
has been satisfactory throughout, and the yield of grain per 
acre in 1901 was 25.3 bushels.”
 Ball, Carleton R. 1907. “Soy bean varieties.” USDA 
Bureau of Plant Industry, Bulletin No 98. 28 p. May 27. See 
p. 23-24. States that Early Yellow is a synonym for Ito San. 
Address: USA.

206. Ohio Agricultural Experiment Station, Press Bulletin. 
1900. The soy bean a substitute for clover. No. 206. April 
16. Published at the end (p. 270) of Ohio Agric. Exp. Station 
Bulletin No. 120 (June 1900).
• Summary: “The Soy or Soja bean is an upright, stiff-
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stemmed, branching bean, introduced a few years ago 
from Japan, which is rapidly coming to the front as a most 
valuable forage plant. It has been grown for several years by 
the Ohio Experiment Station with very satisfactory results. 
Planted in some of our poorest soils, it has produced two 
to three tons of excellent dry forage or hay per acre, which 
is eaten with relish by all kinds of stock. As a crop to turn 
under for green manuring, we do not know its equal.
 “As the Soy bean is a warm weather plant it should 
not be planted before the last of May in Northern Ohio, nor 
before the middle in the southern part of the state... It should 
be harvested before frost and cured as hay.
 “The Soy bean, like clover, adds nitrogen to the soil, and 
it is therefore a renovating, instead of an exhausting crop. It 
is especially suited to take the place of clover in a systematic 
rotation where the clover has been killed out by severe 
winters, as is the case at present over a large part of Ohio, or 
where the spring seeding of clover has failed to catch. The 
Ohio Experiment Station has used it in such cases with such 
good results that it feels justifi ed in urging the farmers of the 
state to give it a careful trial.
 “There are several varieties of Soy beans, some of which 
will mature seed in Ohio, while others will not. As a rule, the 
latter class are more valuable for forage, as they make larger 
growth. The beans, however, which are produced at the rate 
of ten to twenty bushels per acre, are a valuable feeding 
stuff, as they are quite high in protein, and to some extent 
take the place of such materials as linseed meal in the ration. 
The Kansas Experiment Station has fed them to fattening 
hogs with the result of effecting a large saving in the quantity 
of food required to make a pound of pork, and others report 
similar results in feeding them to sheep.
 “The Experiment Station has no seed of these beans for 
distribution, but it may be procured of most of the principal 
seedsmen.” Address: Ohio.

207. Chicago Daily Tribune. 1900. The soy bean. May 8. p. 
6.
• Summary: “The soy bean seems about to become popular 
as rapidly as did alfalfa when introduced for much the same 
reasons. The soy is an upright stiff-stemmed, branching 
bean imported from Japan a few years ago and its headway 
in popular estimation has been made almost entirely during 
the last year. The agricultural authorities are impressed with 
its value as a forage plant and the experiment stations in 
the middle West have made most favorable reports which 
have led the agricultural press strongly to recommend its 
cultivation. The Ohio experiment station reports that planted 
on some of the poorest soils it has produced two or three tons 
of excellent dry forage or hay to an acre and it is eaten with 
relish by stock. As a green crop to turn under for manuring 
the bean is said by authorities not to have its equal.
 “Like clover, it adds nitrogen to the soil and it is 
therefore a renovating instead of an exhausting crop. It is 

especially suited to take the place of clover in a systematic 
rotation where the clover has been killed by severe winters, 
as is the case in many localities in the middle West now; 
or where the spring seeding of clover has failed to catch. 
The experiment stations are making an attempt to induce 
the farmers to sow the crop. Being a warm weather plant it 
should not be planted in northern Indiana, northern Ohio, 
or Illinois before the last of May... Aside from its value as 
forage and as a nitrogenous crop the beans are valuable for 
feeding stock, as they contain a large amount of protein... 
The prediction is made that in fi ve years nearly every farmer 
and stock-raiser will be growing soy beans.”

208. Latta, William Carroll. 1900. The soy bean. Purdue 
University (Indiana) Agricultural Experiment Station, 
Newspaper Bulletin No. 84. 1 p. May 14. [1 ref]
• Summary: “The general failure of the clover crop in 
Indiana has brought to the Experiment Station numerous 
queries as to the merits of other leguminous crops. Many 
of these inquiries relate to the soy bean as a forage and 
fertilizing crop...
 “The soy bean will yield 10 to 15 bushels of grain, or 
about two tons of hay to the acre in Indiana under good 
average conditions... Soy beans grow well and mature on 
Purdue experiment station farm. Others in the State have 
grown them successfully. Farmers who do not succeed with 
clover, will do well to try soy beans or cow peas. The latter 
will be a good soil renovating crop and the former may prove 
equally advantageous as a leguminous grain and forage crop 
in a rotation composed chiefl y of cereals.
 “The Station has no soy beans for sale or distribution. 
The seed can usually be obtained from any of the large 
seedsmen.”
 A table taken from Kansas Agric. Exp. Station Bulletin 
No. 92 compares the protein, carbohydrate, and fat content of 
soy beans, fl ax seed, linseed meal old process, bran, oats, and 
corn. Soy beans have the highest protein content (29.6%). 
The author summarizes the table: “It appears from the table 
that soy bean meal may take the place of oil meal or cotton 
seed meal in a feeding ration.” Address: Agriculturist.

209. Wallaces’ Farmer (Des Moines, Iowa). 1900. Drouth-
resisting crops (Letter to the editor). 25(20):533, col. 1. May 
18.
• Summary: “The observations of the writer have been 
limited to the growth of the crops named below in Kansas. 
It is believed, however, that such crops as Kaffi r corn and 
soy beans are destined to become of great importance to the 
agriculture of large sections of our country. For this reason 
the following notes have been collected with a view that 
something of value to Iowa farmers may yet be discovered 
in the drouth-resisting [drought-resisting] crops of the 
Southwestern plains.
 “The Soy Bean or Soja Bean (Glycine hispida).–Like 
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many others of our cultivated plants, the soy bean is not 
known in a wild form. It has been cultivated in China, India 
and Japan for ages and has probably become so modifi ed by 
the infl uences of cultivation that it has lost its resemblance 
to its wild progenitor. The plant is remarkable for its 
ability to resist extremes of drouth and heat. The hispida 
or hairy epidermis of the leaves probably aids in retarding 
evaporation, thus preventing too rapid transpiration in dry, 
hot weather. The Oriental nations use it in their agriculture 
as a means of keeping up the fertility of the soil. This result 
is accomplished by means of nitrifying organisms which 
inhabit little nodules on the roots of the plants. The soy 
bean plant, therefore serves the purpose of indirectly taking 
nitrogen out of the atmosphere and fi xing it in the soil where 
other plants may use it. When fi rst brought to America, the 
benefi cent bacteria were not associated with the plant and 
it was grown many years in Kansas before a nodule was 
observed. By means of inoculation with soil from one of the 
Eastern states, the bacteria have been introduced into Kansas 
during the past two years and somewhat widely distributed. 
In Japan, many varieties of soy beans are grown. At the 
Kansas Experiment Station ten or twelve varieties have been 
grown, but all except the yellow soy have been discarded. 
The greatest fault of the soy bean is in the small yields that 
are obtained, fi fteen bushels per acre being a heavy yield in 
Kansas.
 “The Eastern people esteem the soy bean very highly for 
human food, but its strong fl avor will interfere with its use 
for this purpose in America. Its chief value in our agriculture 
will be found in its usefulness as a feedstuff for domestic 
animals. When grown for grain, the straw is worthless as a 
feed, but when cut and cured green the soy bean plant makes 
excellent hay, or if fed out at once no other plant excels it for 
soiling purposes. The grain has an exceedingly high feeding 
value, owing to its richness in protein and fat. The following 
table gives a basis for the comparison of soy beans with 
some other common feeds:
 This table has four columns: Kind of feed-stuff, protein 
%, fat %, and carbohydrates %. The kinds of feed-stuff are 
soy beans: (34.0%, 16.9%, 28.8%), linseed meal (33.2%, 
4.0%, 38.4%), dent corn (10.3%, 5.0%, 70.4%), bran (12.5%, 
3,6%, 42.1%), cottonseed meal (32.0%, 10.0%, 20.2%), 
alfalfa hay (10.7%, 1.4%, 37.3%).
 “This table shows that soy beans are more than three 
times as valuable for both protein and fat as corn. If the fat is 
reduced to its equivalent in carbohydrates and added to the 
carbohydrates, it is readily seen that soy beans lack only a 
little more than nineteen per cent of being the equivalent of 
corn in carbonaceous materials, while their protein is almost 
three and a half times as great. If we compare them with corn 
on the protein basis we fi nd that they are more than three 
times as valuable, pound for pound. Since protein is the most 
expensive feed-stuff on the farm it follows that a yield of 
fi fteen bushels of soy beans per acre is a fairly paying crop

 “Soy beans when fed with Kaffi r corn meal to hogs have 
given wonderful results at the Kansas Experiment Station. 
One hundred pounds of Kaffi r corn meal fed alone gave 15.4 
pounds of pork. One hundred pounds of a mixture of four-
fi fths Kaffi r corn and one-fi fth soy beans gave 23 pounds of 
pork. The following table illustrates this:
 “100 lbs Kaffi r corn alone produced 154 lbs. pork worth 
@ 3¢ per lb., 46¢.
 “100 lbs. of mixture produced 23 lbs. pork worth @ 3¢ 
per lb, 69¢.
 “400 lbs. Kaffi r corn alone produced 4 x 15.4 lbs pork 
worth @ 3¢ per lb, $1.85.
 “400 lbs Kaffi r corn plus 100 lbs. soy beans produced 5 
x 23 lbs. pork worth @ 3¢ per lb., $3.45.
 “Gain due to 100 lbs. soy beans, $1.60.
 “This shows that, when pork is worth three cents soy 
beans are worth $32 per ton to feed with Kaffi r corn to hogs.
 “Soy beans should be planted in drills the closer the 
rows the better, as long as one can give good intertillage 
with a horse cultivator. They can be planted with a Dowagiac 
grain drill better than with other implements. The ground 
should be in good tilth before planting the crop, and the 
soil should be warmer than is required for corn. The crop 
matures in about two and a half months, and should have 
the advantage of the driest and hottest season of the year 
in which to make its growth. Plant a half bushel of seed 
per acre, cultivate as you would cultivate corn, and harvest 
before all the pods have turned brown. A bean harvester 
should be used, which consists of two long, thin steel knives 
running a little below the surface of the ground and attached 
to a frame very similar to a riding cultivator. The implement 
cuts off two rows of beans at once and iron fi ngers attached 
to the machine roll together the two rows in a windrow. They 
are then raked into bunches with a hay rake and should be 
cocked up and let cure in the fi eld for several days. It is more 
economical to thresh them out of the fi eld than to stack them. 
A steam thresher can thresh the beans without cracking them 
if all the concave teeth are removed and the machinery is run 
just as slow as it can be run and not have the sieves clog. It 
cost the Kansas Agricultural College in 1899 $8.40 per acre 
to cultivate, harvest and thresh the crop.
 “There is a great fi eld for the seed breeder to work upon 
soy beans. It is said that they yield much more abundantly 
in their native land than in the United States. When we have 
succeeded in breeding up varieties that will yield twenty-fi ve 
bushels per acre we may expect the soy bean to be one of 
the most valuable plants in cultivation. It is possible that the 
strong, disagreeable fl avor may be bred out of them, and that 
they may become of general use on our tables.”

210. Anderson, W.B. 1900. Forage crops. Indiana (Purdue) 
Agricultural Experiment Station, Annual Report 12:59-66. 
For the year ending June 30, 1899.
• Summary: Six varieties of soybeans were grown at the 
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station in 1898: Black, Medium Black, Early White, Yellow, 
Edamane [sic, Edamame], Medium green [Medium Green], 
and Yamagata [Cha-daidzu; brown]. For each variety is 
given: Maximum height of the plant in inches. Date of 
ripening. Approximate yields of forage and seed.
 In the section titled “Co-operative experiments” (p. 
64-66), a letter from N.D. Gaddy, Jennings County, Indiana 
(p. 66), evaluates kafi r corn, soy beans, and cow peas. “Soy 
beans are sown in May and June, one-half bushel per acre. 
Estimated yield of seed is 20 bushels and of hay one and 
one-half tons per acre.”
 Note: This is the earliest document seen (Nov. 2020) that 
mentions the soybean varieties Black, or Yellow. Address: 
LaFayette, Indiana.

211. Bedford, S.A. 1900. Experimental Farm for Manitoba. 
Report of Superintendent. Annual Report of the Experimental 
Farms (Ottawa, Canada). p. 283-335. For the year 1899. See 
p. 310.
• Summary: The section titled “Experiments with early soja 
beans and horse beans” (p. 310) states: “A further trial was 
made of these two leguminous plants, but the returns were 
not as large as last year. During the past two seasons both 
Soja and Horse Beans have been tried for ensilage, but with 
very poor success. In both years the plants rotted in the silo 
and partly spoilt any corn coming in contact with them.” 
The best yield from Early Soja Beans, 4 tons per acre green, 
was obtained from beans sown June 20 in rows 21 inches 
apart. They reached a height of 28 inches and were cut Aug. 
31. Address: Superintendent, Experimental Farm, Brandon, 
Manitoba, Canada.

212. Hammond (Harry N.) Seed Co. 1900. Annual catalogue 
of 1900–with insert (Mail-order catalog). Fifi eld, Michigan. 
49 p. See p. 35.
• Summary: The section titled “Hammond’s Selected 
Northern-Grown Farm Seeds” (p. 35) states: “Soza Beans, 
or Soy Beans–The dry beans, roasted and ground, closely 
resemble and taste very much like coffee. Its great value, 
however, is as a forage crop and for fertilizing the soil and 
for pasturing, or feeding the green fodder, of which it yields 
eight to ten tons per acre. Sow broadcast one-half bushel 
to the acre, and one foot between plants. My seed grown in 
latitude of Augusta, Maine, will ripen in any State. Pkt. 10 
cts., lb. 25 cts., 3 lbs. 60 cts., post-paid; peck 65 cts., bu. 
$2.25, by freight or express.” Address: Fifi eld, Saginaw Co., 
Michigan.

213. Johnson & Stokes. 1900. Garden & farm manual (Mail-
order catalog). Philadelphia, Pennsylvania. 92 p.
• Summary: In the section on “Selected Farm Seeds,” page 
62 now gives details on two soybean varieties: (1) “Soja 
Bean–Late Variety–For the past few years the Soja Bean, 
which we have cataloged for at least twelve years as being 

valuable for forage, not producing seed in the Northern 
States, has been advertised in a sensational way by certain 
seedsmen as German Coffee Berry. The dry beans, roasted 
and ground, closely resemble and taste very much like 
coffee. Its great value, however, is as a forage crop and for 
fertilizing the soil and for pasturing or feeding the green 
fodder...”
 (2) “Soja Bean–New Early Variety–The ordinary soja 
bean, previously described, while valuable to the South, is 
too late to be of value in the far Northern States. This variety 
ripens in northern New York and the New England States, 
where its has been grown over four feet in height, heavily 
podded with seed and yielded over ten tons per acre. It is 
a valuable fodder variety either for feeding green or for 
the silo. Being a rich nitrogenous feed, it is unsurpassed 
as a fl esh former, and, like the clovers, is a soil improver, 
deriving its nitrogen from the air. Pkt., 10c.; lb., 25c.; 3 lbs. 
for 60c., by mail, postage paid: by express or freight, qt., 
25c.; peck, $1.00; bushel of 60 pounds, $3.75.”
 A photo (p. 1) shows the front of the company’s 5-story 
building in Philadelphia. Johnson & Stokes sells “Seed and 
Implements.” Note: This is the earliest Johnson & Stokes 
seed catalog seen (July 1999) which offers two soybean 
varieties–an early and a late. The source of this new early 
variety is not clear.
 This catalog is owned by the Smithsonian Horticulture 
Branch Library in Washington, DC. Call number: 11053. 
Address: 217 & 219 Market St., Philadelphia, Pennsylvania.

214. Lane, Clarence B. 1900. Report of the Assistant in 
Dairy Husbandry. New Jersey State Agricultural Experiment 
Station, Annual Report 20:189-269. For the year ending 31 
Oct. 1899. See p. 194-200.
• Summary: A table (p. 194) shows the “Cost and yield per 
acre of soiling crops,” including soy beans. In the section 
titled “General remarks concerning crops” (p. 195) we read: 
“Cow peas and Soy Beans–One acre of each was grown. 
The cow peas were sown broadcast, and the soy beans were 
drilled. The yields were 10.2 tons and 5.2 tons, respectively. 
As in previous years, the cow pea proved to be the more 
valuable crop.
 In the section titled “A special experiment with forage 
crops” is a description of each of the 13 varieties grown 
successfully, including (p. 197) “Soy beans.–A plant rich 
in protein but coarser and less succulent than the cow pea. 
Yield, 5.15 tons per acre.” Also described in this section 
are: Yellow branching doura (millo maize), rural branching 
doura, red and white kaffi r corn, teosinte, dwarf essex rape, 
cow pea, and velvet bean. “The following crops tested were 
practically a failure: Horse Bean, White Lupine, Yellow 
Lupine, Blue Lupine, Sainfoin, Seradella [Serradella], 
Chicory and Spurry.”
 The section titled “An experiment with inoculating 
soy beans” (p. 199-200) begins: “An area of one acre of 
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sod ground was plowed in the fall of 1896 and sown to 
wheat. The two seasons following this fi eld was planted 
to soy beans, and the yields were 5.50 tons and 5.16 tons, 
respectively. The roots of the plants were examined from 
time to time for tubercles, but none were found. It was 
planned the third season to introduce the germs of soy bean 
tubercles (1) by adding soil from old soy bean land, (2) 
by adding dust from the fl oor where soy beans had been 
threshed. The area of one acre was divided into fi ve belts.
 “Belt No. 1 received one peck [9.3 quarts] of soil taken 
from old soy bean land. This soil was sent to us by the 
Massachusetts Experiment Station. The beans were drilled 
in with an Aspinwall planter on all of the belts. The soil 
was distributed by means of the fertilizer attachment to the 
planter.
 “Belt No. 2 received one peck of dust collected from the 
fl oor where soy beans had been threshed. The dust was also 
sent to us by the Massachusetts Experiment Station. It was 
distributed in the same manner as the soil on Belt No. 1.
 “Belts Nos. 3, 4 and 5 were not inoculated. From the 
time the plants were 6 inches high, there was seen to be a 
marked difference between those of the untreated and those 
of the treated belts, the latter being noticeably larger and of a 
deeper green color.
 “The yield of forage on the different belts was as 
follows: with one peck of soil, 2,400 pounds; with one peck 
of dust, 2,600 pounds; average for the three belts untreated, 
2,058 pounds. The gain from applying one peck of soil and 
one peck of dust to belts containing one-fi fth of an acre was 
342 pounds, or 16.6 per cent., and 542 pounds, or 26.3 per 
cent., respectively.”
 A photo (p. 198) shows three soy bean plants and roots: 
(a) Inoculated with soil, (b) Untreated, and (c) Inoculated 
with dust. Address: Asst. in Dairy Husbandry, New 
Brunswick, New Jersey.

215. MacKay, Angus. 1900. Experimental Farm for the 
North-West Territories. Report of Superintendent. Annual 
Report of the Experimental Farms (Ottawa, Canada). p. 337-
88. For the year 1899. See p. 355.
• Summary: The section titled “Soja beans” (p. 355) states: 
“Plots 1/20 acre. Seed sown in rows at different distances 
apart. The beans were sown May 19, cut Sept. 13, and when 
partially dry were weighed and put in silo. The best yield 
per acre, 2 tons 1300 pounds, was from rows 28 inches 
apart, rather than 21 or 35 inches. The beans grew 25 inches 
high. All were slightly injured by frost in August.” Address: 
Superintendent, Experimental Farm, Indian Head, North-
West Territories, Canada.

216. Macoun, W.T. 1900. Report of the horticulturist. Annual 
Report of the Experimental Farms (Ottawa, Canada). p. 73-
127. For the year 1899. See p. 101.
• Summary: In the section titled “Cover crops” (p. 100+), 

page 101 states: “Soja Beans:–sown in drills 6 inches apart 
on June 17, at the rate of 3 bushels per acre, came up June 
24. Ploughed under on August 7. Average height 14 inches. 
Estimated yield per acre of green crop: 3 tons 446 pounds.”
 Note 1. This is the earliest document seen (June 2020) 
concerning the use of soy beans as a cover crop; it was 
done in Canada. This is also the earliest English-language 
document seen (June 2020) that contains the term “cover 
crops” (or “cover crop”). Address: Horticulturist, Central 
Experimental Farm, Ottawa, ONT, Canada.

217. Moore, R.A. 1900. Experiments with grain and forage 
crops. Wisconsin Agricultural Experiment Station, Annual 
Report 17:227-38. For the year ending June 30, 1900. See p. 
237-38.
• Summary: In section “II. Notes on forage plants” (p. 234-
38) is the following subsection (p. 237-38): “Soy Beans.–The 
Soy Bean is cultivated with success in the south, but in the 
north it is still in the experimental stage... Stock eat the green 
plants with great relish and also the cured hay. The leaves 
break off readily when dry, making it diffi cult to handle, and 
the loss of forage is comparatively great where the object is 
to cut and cure the Soy Beans for hay. In Japan the Soy Bean 
is extensively used as food for men and animals.”
 Black, yellow and green soy beans were grown in the 
experiments. The beans were “sown broadcast at the rate 
of 2½ bushels per acre, April 28th [1900]. The beans made 
a rapid growth, and on August 7th two varieties measured 
four feet in height; a portion of the Green variety was cut for 
forage and showed a cutting of 9.9 tons green feed per acre.
 “The Black and the Green beans ripened and produced 
fully matured seed, but the other variety produced pods, 
while the seed did not reach maturity.” A photo (p. 238) 
shows a man standing in the midst of a plot of fully-grown 
soy bean plants. Another photo (frontispiece, facing the 
title page of the report) shows the University of Wisconsin 
agricultural college buildings. Note that this report is for the 
year ending June 30, 1900. See also Moore 1904. Address: 
Asst. Agriculturist, Madison, Wisconsin.

218. Robertson, R. 1900. Experimental Farm for the 
Maritime Provinces. Report of Superintendent. Annual 
Report of the Experimental Farms (Ottawa, Canada). p. 227-
58. For the year 1899. See p. 246.
• Summary: The section titled “Experiments with soja and 
horse beans sown at different distances apart” (p. 246) states: 
The best yield of soja beans, 6 tons per acre, came from 
plants sowed in rows 24 inches apart, rather than 30 or 36 
inches apart. Fertilizer was applied at the rate of 400 pounds 
per acre. Address: Nappan, Nova Scotia, Canada.

219. Saunders, Wm. 1900. Report of the director. Annual 
Report of the Experimental Farms (Ottawa, Canada). p. 
5-51. For the year 1899. See p. 23.
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• Summary: The section titled “Experiments with Soja 
beans (Soja hispida)” (p. 23) states: “Experiments have been 
conducted in the growing of an early ripening variety of 
Soja beans for fodder purposes for the past three years, with 
the object of fi nding out the best time to plant and the most 
successful method of planting. Four plots of one-fortieth acre 
each were used for this purpose. The soil was a sandy loam 
of medium quality but somewhat variable. The previous crop 
was pease. The land was gang-ploughed soon after harvest 
and ploughed again later in the autumn about 7 inches 
deep. In the spring of 1899 it received a dressing of barn-
yard manure, about 12 tons per acre. This was spread and 
ploughed under about 6 inches deep and harrowed twice with 
the smoothing harrow before sowing.”
 The four plots were sown on May 31 and cut for 
ensilage on September 15. The best yield of green fodder, 12 
tons 1,600 pounds per acre, was obtained from soja beans, 
sown in rows 21 inches apart. “Growth strong and even, very 
leafy, average height 40 to 44 inches. The pods were well 
formed but the beans were still soft when the crop was cut.”
 Note: This is the earliest document seen (June 2021) 
that uses the word “harrow” (“the smoothing harrow”) in 
connection with soybean production. Address: Director, 
Dominion Experimental Farms, Ottawa, ONT, Canada.

220. Sharpe, Thomas A. 1900. Experimental Farm for British 
Columbia. Report of Superintendent. Annual Report of the 
Experimental Farms (Ottawa, Canada). p. 389-425. For the 
year 1899. See p. 408.
• Summary: The section titled “Soja beans” (p. 408) states: 
Three plots were sown on May 1. The best yields per acre 
when cut green, 2 tons 1,680 pounds, were obtained from 
soja beans in drills (rather than hills) 35 inches apart. Height 
30-34 inches. Pods fairly plentiful. Address: Superintendent, 
Experimental Farm, Agassiz, BC, Canada.

221. Woll, Fritz Wilhelm. 1900. A book on silage. Revised 
and enlarged ed. Chicago and New York: Rand, McNally & 
Co. 233 p. Illust. Index. 22 cm.
• Summary: Chapter 1, titled “Silage crops” notes that 
“Indian corn” is the most important silage plant, followed in 
importance by clover. In the fi nal section, titled “Other silage 
crops” (p. 30+) are subsections on alfalfa (lucern), sorghum, 
cow peas, and “Soja beans (soy beans).” In the latter (p. 33) 
we read: “According to the U.S. Department of Agriculture 
‘the soy bean is highly nutritive, gives a heavy yield, and is 
easily cultivated. The vigorous late varieties are well adapted 
for silage. The crop is frequently siloed with corn (2 parts 
of the latter to 1 of the former), and like other legumes it 
improves the silage by tending to counteract the acid reaction 
of corn silage.’”
 The Introduction states: “The fi rst silo built in the 
United States is said to have been erected by Mr. F. Morris 
of Maryland, in 1876.” The present number of silos in the 

USA is estimated at about 300,000 or more. “New York, 
Massachusetts, Pennsylvania, Wisconsin, and all other States 
where dairying is an important industry, have numbers 
ranging from several hundreds up into the thousands... In 
England, where the silo was introduced a little later than 
in the United States, there were only six silos in 1882; but 
according to offi cial statistics the number was 600 in 1884, 
1183 in 1885, 1605 in 1886, and 2694 in 1887. No later 
statistics are available.”
 “Alfalfa (lucern) is the great coarse forage plant of the 
West, and in irrigated districts will yield more food materials 
per acre of land than perhaps any other crop. Three or four 
cuttings, each yielding a ton to a ton and a half of hay, are 
common in these regions.”
 Note: This is by far the most comprehensive discussion 
of silage by an American author to date. F.W. Woll was born 
in 1865. The fi rst edition of this book was published in 1895. 
Address: Michigan Agricultural College.

222. Zavitz, C.A. 1900. Report of the experimentalist. 
Ontario Agricultural College and Experimental Farm 
(Guelph), Annual Report 25:101-29. For the year 1899. See 
p. 121-22.
• Summary: The section titled “Soy, Japanese beans” (p. 
121-22) begins: “The Soy beans, which are also called 
Soja beans, have been grown for a great length of time in 
Japan and in South-eastern Asia... About eighteen years 
ago Prof. Georgeson, then connected with the Agricultural 
College in the State of Kansas, imported from Japan fi fteen 
varieties of the Soy beans, with which he conducted practical 
experiments on the Experiment Station grounds and found 
that fi ve of the varieties gave good results. These fi ve 
varieties were imported from Kansas some seven years ago 
[i.e. in about 1892] for growing in our experimental plots. 
The Yellow Soy bean has given decidedly the best results 
among the fi ve varieties which we obtained from Kansas. 
A few years ago, the Agricultural College of Massachusetts 
also imported a number of varieties of the Soy beans from 
Japan, and three of these have now been tested in our 
experimental grounds here at the College.
 “The Yellow Soy bean which was imported from Kansas 
has given an average of eight tons of green crop per acre, 
being two and one-quarter tons per acre more than that 
produced from the common beans, and three and one-
quarter tons per acre more than that produced from the horse 
beans. In each of the past three years the Medium Green 
Soy bean has given the largest yield of green crop per acre 
among the three varieties imported from Massachusetts, but 
each of these years the Yellow Soy variety has given better 
satisfaction than the Medium Green in yield of crop per acre, 
although the results in 1898 were practically equal. We hope 
to grow these two varieties in larger lots, in order that we 
can compare them thoroughly in regard to their qualities for 
green fodder and for hay.
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 “In the production of grain the Yellow Soy variety has 
produced the greatest yield of each of the tests made at the 
College. Of the different varieties tested during the past 
three years, the Extra Early Dwarf is the earliest, the Yellow 
Soy the second earliest, the American Coffee Berry the 
third earliest, and the Medium Green is the latest to reach 
maturity. In many of the localities in Ontario the Medium 
Green variety of Soy beans would be too slow in maturing to 
produce seed.
 “In the spring of 1899 three varieties were sent out over 
Ontario in connection with the co-operative work, to fi nd 
out how these varieties would succeed over the Province. 
The varieties distributed were the Medium Green Soy 
beans, American Coffee Berry and the Extra Early Dwarf 
Soy beans. The Medium Green and the American Coffee 
Berry gave upwards of twenty bushels of seed per acre, and 
the Extra Early Dwarf an average of about thirteen bushels 
per acre. The Yellow Soy bean was not included in the 
experiment, as the seed of that variety was not available at 
the time. Arrangements have been made, however, to secure 
seed of this variety from the Kansas Experiment Station, 
for 1900. We feel justifi ed in making somewhat extensive 
experiments with the Soy beans on account of the strong 
claims made for these beans in a few places where they have 
been grown. The following is taken from the bulletin issued 
by the United States Department of Agriculture on the Soy 
bean as a forage crop:”
 “The Experiment Station at Kansas is growing the Soy 
beans very extensively; they had no less than sixty acres in 
Soy beans this year.”
 “We understand that at least fi ve complex food products 
are prepared from the Soy beans in Japan, although the 
beans are seldom used alone as a vegetable. They are also 
frequently dried and roasted, and used as a substitute for 
coffee.”
 Note 1. This is the earliest document seen (June 2005) 
concerning co-operative research on soy beans (one of two 
documents). This research was initiated and organized in 
1899 by C.A. Zavitz of Ontario Agricultural College in 
Canada; he also recorded and compiled the results.
 Note 2. This is the earliest English-language document 
seen (June 2005) that uses the word “co-operative” (or “co-
operatives” or “co-op” or “co-ops” spelled with a hyphen) in 
connection with soy beans. Address: B.S.A., Experimentalist, 
Ontario Agricultural College [Guelph, Ontario, Canada].

223. Zavitz, C.A. 1900. Co-operative experiments in 
agriculture. Ontario Agricultural and Experimental Union, 
Annual Report 21:6-37. For the year 1899. See p. 9, 16, 31-
32.
• Summary: A table (p. 7) shows the number of distinct 
experiments in agriculture, number of experimenters, and 
number of satisfactory reports each year for 1886, 1888, and 
1891-99. For 1886 these numbers were 1, 12, and 8. For 

1888 they were 1, 90, and 40. For 1891 they were 12, 203, 
and 126. For 1895 they were 15, 1699, and 513. For 1899 
they were 23, 3485, and 739. Thus, during these 14 years the 
Union made remarkable progress.
 A table titled “List of experiments for 1899” (p. 9), 
under “Grain crops” includes “Testing three varieties of 
Japanese beans–3 plots.”
 In a long “List of experimenters” we read (p. 16) that the 
Japanese beans were grown by: (1) F.B. Doud, Branchton, 
Brant Co. (2) Simon Miller, Unionville, York Co. (3) Jno. 
D. Neilson, Thedford, Lambton Co. (4) O.A.C., Guelph, 
Wellington Co.
 In the section titled “Conclusions” (p. 31-32), table 15 
shows the results (based on 4 tests) of testing three leading 
varieties of Japan [soy] beans: Medium Green (estimated 
value 72), yielded 2.6 tons/acre of straw and 22.4 bu/acre 
of grain. American Coffee Berry (estimated value 100), 1.4 
tons/acre of straw and 21.3 bu/acre of grain. Extra Early 
Dwarf (estimated value 86), 1.1 tons/acre of straw and 12.7 
bu/acre of grain.
 The text immediately below the table explains: “The Soy 
beans [sic] (Glycine hispida) is a leguminous plant native of 
Japan and China, and ranks very high from a chemical point 
of view. The plant is an annual, erect in growth and branches 
profusely. There are a large number of varieties, nearly all of 
which are too late for the conditions of Ontario. The different 
varieties are distinguished largely by the time required for 
the plants to mature and by the color of the seed; the yellow, 
the green, and the black, being the most common. The Soy 
beans are used for green fodder, silage, hay, pasture, and 
as a soil renovator, and the grain is used as a feed for live 
stock. These beans have been used as a food for man from 
the earliest times in Japan and China, and more recently 
in the European countries. They are not used as a food by 
themselves, but are made into different complex forms, of 
which fi ve are quite common among Japanese, namely: 
natto, tofu, miso, yuba, shoyu.
 “Conclusions.
 “1. The Soy beans gave very good results in the Union 
experiments in 1899.
 “2. The medium green Soy beans which gave the largest 
yield of grain per acre of the three varieties tested over 
Ontario in 1899, is the latest of the three varieties.
 “3. The American Coffee Berry was the most popular 
variety with the experimenters when yield, time of maturity, 
etc., were all taken into consideration.”
 Note 1. This is the earliest report seen (Aug. 2002) in 
this periodical concerning soy beans. C.A. Zavitz is also 
secretary of the Ontario Agricultural and Experimental 
Union, and a member of its Committee on Agriculture 
(appointed at the last annual meeting).
 Note 2. This is the earliest document seen (Jan. 2012) 
that mentions natto in Canada. Address: B.S.A., Director of 
Co-operative Experiments in Agriculture, O.A.C. [Ontario 
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Agricultural College], Guelph [Ontario, Canada].

224. Soule, Andrew M.; Vanatter, P.O.; Fain, J.R. 1901. 
Experiments with corn, forage crops and spring cereals. 
Tennessee Agricultural Experiment Station, Bulletin 14(1):1-
31. Jan. See p. 10-11, 16-17, 22, 25-31.
• Summary: Table III, titled “Experiments with forage crops, 
1900” (p. 10) states that Soja beans which were seeded 
(planted) on May 1 matured on Oct. 12, and gave a yield of 
5.95 tons of green crop per acre. The highest yields came 
from teosinte (26.25 tons), rape (18.50 tons), and corn (17.60 
tons).
 Table VI (p. 16-17) shows the results of growing soja 
beans for hay and “green food” in 1900. The varieties with 
their yields (tons of gross crop per acre) are as follows (listed 
in descending order of yield): Soja Bean, No. 4912 (5.94 
tons/acre), Soja Bean, No. 4914 (5.70), Soja Bean, No. 4913 
(5.25), Medium Green Soja Bean (5.10), Common Soja Bean 
(3.60), Medium Early Soja Bean (3.30), Extra Early Dwarf 
Soja Bean (1.29).
 Most varieties were obtained from the USDA and 
planted on May 4, at the same time as cowpeas. The best 
yield secured was 5.94 tons/acre from Soja Bean No. 4912, 
which grew to an average height of 34 inches and was cut on 
July 31.
 Table XII (p. 22) shows the digestible nutrients and 
fertilizing constituents contained in 8 leading farm crops, 
including Soja beans.
 The section titled “Importance of studying roots” (p. 
24-29) includes a discussion of soja bean roots (tap root, 
branching roots, size and number of nodules). A photo 
(p. 27) shows the roots of cowpea and soja bean plants at 
different stages of growth. Address: Knoxville.

225. Cottrell, H.M.; Otis, D.H.; Haney, J.G. 1901. Soy beans 
in Kansas in 1900. Kansas Agricultural Experiment Station, 
Bulletin No. 100. p. 55-115. March. (Issued April 1901).
• Summary:  This is an extremely detailed report, remarkable 
for soy beans in the year 1900. It is composed mainly of 
county by county reports by farmers of planting tests made 
during the year, and yields of forage and/or seed. The fi rst 
general trials of soy beans throughout the state of Kansas 
were made in the summer of 1900.
 One table (p. 58) shows the “Yield per acre on the 
college farm” of soy beans, corn and kaffi r corn from 1889 
to 1900, inclusive. The average soybean yield over these 12 
years was 12 bushels/acre, the top yield was 17.0 bu/acre in 
1889, and the lowest was 2.6 bu/acre in 1894.
 A second table, titled “Varieties of soy beans” (p. 59), 
shows the varieties tested, the source of the seed (many 
seedsmen), the yield of beans per acre, the yield of hay per 
acre, and the days from planting to maturity. The varieties 
with their yields in bushels per acre (sorted in descending 
order of seed yield) are: Early Yellow, from Kansas State 

Agricultural College (7.4 bu/acre), Early Soy, from Peter 
Henderson & Co. (New York) and Johnson & Stokes 
(Philadelphia, Pennsylvania) (6.5 and 6.2), Dwarf Soy, from 
George W. Hilliard (Brighton, Illinois) (6.4), American 
Coffee, from J.J.H. Gregory (Marblehead, Massachusetts) 
(5.5), Medium Early Black, from J.J.H. Gregory (3.0), 
Extra Early Dwarf, from J.J.H. Gregory (2.7), Late Soy, 
from Johnson & Stokes (* = did not mature), Medium 
Soy, from Hilliard (*), Chastain Soy, from E.N. Chastain 
(Hume, Missouri) (NS = no stand), Nalrade, from Japan 
(Days from planting to maturity: 166), Asahi, from Japan 
(Days to maturity: 166), Tamarat Sukun, from Japan (Days 
to maturity: 151), Soy bean 4912, from USDA, from Japan 
(Days to maturity: 128), Best White 4913, from USDA, from 
Japan (Days to maturity: 128), and Best Green 4914, from 
USDA, from Japan (Days to maturity: 166). Early Yellow 
also gave the best yield of hay (1.4 tons/acre).
 A map (p. 60) shows where soy beans were grown in 
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Kansas in 1900; they were grown in at least one location in 
75 of the of the 105 counties of the state. These locations 
are concentrated in the eastern one-third of the state, and 
especially in the northeast.
 The report concludes by stating that “a majority of the 
292 who reported growing soy beans in 1900 think them a 
profi table crop, and this with a new crop, in an unfavorable 
season.”
 Most farmers who tested soy beans responded to most 
of the following questions (their letters were condensed to 
5-15 lines typeset): Have you grown soybeans before; if so, 
starting when? Type of soil in which this year’s crop of soy 
beans was planted? Method and date of planting. Spacing 
between rows, and of plants within each row. Method and 
frequency of cultivation. Method of harvesting (one of the 
biggest problems). Pests you noticed (rabbits–often jack-
rabbits–and grasshoppers were reported by many; only a 
few reports mentioned injury from other insects, and none 
from diseases). Yield of beans (most farmers got less than 
15 bushels/acre; the highest yield was 31 bu/acre). Results 
of feeding beans or plants to livestock (almost every feeding 
trial was highly favorable; hogs, milch cows, and sheep 
generally thrived on them). Degree of satisfaction with the 
crop and its profi tability. Do you plan to try soy beans again 
next year? Many farmers reported that the beans withstood 
drought very well. No mention was made in the Bulletin of 
any farmer having tried the soy bean as food.
 H.C. Whitford, of Garnett, in Anderson County: “Tried 
to cut with mower, but this broke the clods and we had 
to resort to hand pulling. Got badly injured in the shock. 
[Presumably the soy beans, not Whitford.] I thought them 
worthless and fed them to hogs; the hogs were very fond 
of them.” William Matthias, of Huron, in Atchison County: 
“Pigs and poultry got a taste of the ripe beans, and they made 
desperate raids on the fi eld.”
 Joseph Shaw, of Strong, in Chase County: “Pigs were 
crazy for them, and ate stalks and all.” John German, of 
Hiattville, in Bourbon County, said his hogs wouldn’t touch 
the beans, although his calves and yearlings would. C.O. 
McLane, another Bourbon County man, from Uniontown, 
said concurringly that calves and also colts would climb 
low fences to get at some sorghum he had liberally laced 
with soybeans. Many respondents grumpily observed that 
soybeans were relished by rabbits.
 Concerning soybean pioneers: H.J. Gifford of Haviland, 
in Edwards country: “I have planted the Little Yellow soy 
bean on a small scale for the past seven years [since about 
1894]–principally as a coffee substitute.” Gustave Koehler 
of Troy, Doniphan County: “I have raised the soy bean 
for years, and fi nd it not a paying crop.” Carl L. Howe of 
Emporia, in Lyon County: “Have raised soy beans for four or 
fi ve seasons...”
 Full-page photos show: 1. Early Yellow soy bean (p. 83). 
Brooks early soy bean (Henderson; p. 85). Early Yellow soy 

beans in the fi eld (p. 87). Sixteen acres of Early Yellow soy 
beans (p. 89).
 An excellent summary (p. 111-15) is given of these tests 
by Kansas farmers. The Early Yellow variety gave the best 
results. 135 farmers (46%) stated that soy bean is a profi table 
crop, 68 had a favorable opinion but needed further trial, 33 
gave an unfavorable report, and 30 found the crop to be a 
total failure. The others did not express their opinion. “The 
season was the most unfavorable for growing soy beans 
but one that we have had in twelve years.” Another major 
reason for low yields was probably the failure to inoculate 
the soy beans with nitrogen-forming bacteria before planting. 
Inoculated soil was fi rst sent to 25 farmers in the spring 
of 1900; roughly 1,000 to 1,200 lb of inoculated soil are 
required per acre. “Soy beans have been grown on the 
College farm for twelve years... On Kansas farms where 
there is a suffi cient supply of alfalfa for all the stock, we 
do not think it will usually pay to grow soy beans. Alfalfa 
supplies protein and mineral matter at a less cost than soy 
beans.”
 Note 1. This is earliest English-language document 
seen (June 2004) that uses the term “pest” or “pests” in 
connection with soybeans.
 Note 2. This is the earliest document seen (Nov. 2020) 
that mentions the soybean varieties Tamarat Sukun, Nalrade, 
Asahi, or Best Green.
 Note 3. This is the earliest document seen (Dec. 2005) 
that contains a map directly related to soybeans. Address: 
Manhattan.

226. Phelps, C.S. 1901. The soy bean as a forage and seed 
crop. Connecticut (Storrs) Agricultural Experiment Station, 
Bulletin No. 22. 20 p. April.
• Summary: Contents: Introduction. Varieties. Uses of the 
crop. The soy bean as a forage crop: As a soiling crop, as 
a silage crop, soy bean fodder compared with corn fodder 
[from “Indian corn”], proportions of nutrients in soy bean 
fodder, digestibility of the nutrients of soy bean fodder, 
comparison of the amounts of digestible nutrients in soy bean 
and corn fodders. The soy bean as a seed crop: Introduction, 
proportions of total and digestible nutrients in soy bean seed, 
feeding value of soy bean meal. Culture of the soy bean: Soil 
and fertilizers, seeding and cultivating, harvesting (use as 
a soiling crop for milch cows, growing for silage, growing 
for seed), methods of introducing the nitrogen gathering 
germs, experiments on inoculating soy beans to produce root 
nodules. Summary and deductions.
 “The soy bean is a legume... It is a native of southern 
or eastern Asia, and has been cultivated in China and Japan 
from very early times. In those countries it is cultivated 
principally for its seed, which is used as food for man... 
In this country it has been grown for many years, chiefl y 
in the South; but only within fi fteen years has it received 
much attention as a forage or grain crop in other parts of the 
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country... The Storrs Station began studies on the soy bean 
in 1890, and has cultivated the crop and continued its studies 
each year since then” (p. 3).
 “Several varieties of the soy bean are grown in this 
country. They are distinguished chiefl y by the color of the 
seeds and the time of reaching maturity. The most valuable 
varieties grown in recent years were imported from Japan, 
and were brought to the attention of the farmers in this 
country by the Hatch Experiment Station of Amherst, 
Massachusetts. The three leading varieties are the early 
white, the medium early green and the medium black. The 
fi rst named produces a small plant and a rather light growth 
of seed. It is better adapted than the other varieties to rather 
poor soils, and is valuable mainly for its seed, as it produces 
a small amount of forage. The medium early green is 
valuable either as a forage crop or for its seed. It produces 
a heavy growth of leafy fodder, and will generally mature 
a large amount of seed before frost. The medium black is a 
large, leafy plant much like the medium early green, except 
that it does not produce quite as heavy yields of fodder and 
requires a little longer season in which to mature its seed” (p. 
3-4).
 Seed crop: “During the past ten years the soy bean 
has been quite generally recommended in this country as a 
valuable crop to grow for seed to be ground into meal... The 
Hatch Station at Amherst, Massachusetts, reports yields of 25 
to 40 bushels per acre...” (p. 12).
 Harvesting: “When grown for seed the crop should 
remain standing until the seeds are well matured. By this 
time most of the leaves will have dropped. The plant should 
then be pulled or cut and placed in small stooks [British 
word for shocks]. As soon as dry the crop should be hauled 
and stored in a dry place. If left in the fi eld after the pods 
become dry the seeds are liable to scatter [shatter] badly by 
the snapping open of the pods and considerable waste will 
result in case the weather is dry” (p. 15).
 “Methods of introducing nitrogen gathering germs” 
(p. 15-17). It is well known that plants belonging to the 
legume group “are able to acquire nitrogen from the air. 
This nitrogen is taken into the plants through the agency of 
bacteria that live in the little wart-like bunches on the roots, 
known as root tubercles or nodules. The nodules are the 
home of the bacteria, and several distinct species or kinds of 
bacteria are found on the roots of different kinds of plants. It 
seems to be well proven that where the nodules are not found 
on the roots the plant does not acquire atmospheric nitrogen, 
except possibly in very small amounts. The proper species of 
bacteria for the inoculation of most of our common legumes 
are found in nearly all soils.” “The introduction of the germs 
may be brought about in any of three ways: fi rst, the spores 
of the bacteria may be carried to and introduced into the new 
soil with the seed; second, the spores may be introduced 
by mixing with the soil of the new fi eld a small amount of 
soil from a fi eld where the beans have been grown and have 

produced nodules; third, the spores may be introduced by 
gathering the dust and dirt that falls from the roots of the soy 
beans when threshed, and applying it in the soil when the 
beans are planted.”
 “Experiments on inoculating soy beans to produce root 
nodules” (p. 17-19). “The Station began to grow soy beans 
in 1890 and has grown them each year since; but for the 
fi rst three years no nodules were found on the roots. During 
this time the yields were light, unless the crop was heavily 
fertilized, and the foliage was pale yellow in color. In 1893, 
seed of the early white variety was obtained form the Hatch 
Station, of Amherst, Mass., and, at the same time, some soil 
from a fi eld where soy beans had been grown by that Station 
and where the nodules were abundant the year before. This 
soil was obtained for the purpose of introducing nitrogen 
gathering germs. Six hundred pounds were scattered over 
about one-tenth of an acre at time of planting.” By mid-
summer, the soy beans on the larger fi eld, over which the 
special soil had been scattered, had their roots covered with 
nodules; no nodules were found on the soy beans in fi eld to 
which no imported soil had been added. “The plants upon 
which no nodules were found were pale yellow in color and 
produced a light growth of seed. The plants [with nodules] 
on the larger fi eld made a vigorous growth and seeded 
heavily.”
 “The results of this test seem to indicate that the 
presence of the nitrogen gathering bacteria, as indicated 
by the abundance of nodules, increased the percentage of 
nitrogen and of protein in the seed. This experiment would 
seem to show that the presence of the nodules is not only 
accompanied by an increase in the amount of the crop, but, in 
this case at least, by an increase in the proportion of protein 
as well. The only other experiment similar to this that has 
come to our attention was made by D.H. Otis, and reported 
by the Kansas Station in Bulletin 96. In this experiment, 
however, the ripe seeds were discarded and only the stems 
and leaves were analyzed.”
 A table (p. 18) shows that the soybean seeds from plants 
having abundant nodules on the roots contained about 10% 
more nitrogen and protein (on a water-free basis) than seeds 
from the plants with few or no nodules (p. 17-19).
 Other tables show: (1) Soy bean fodder: Yields per 
acre with different types of fertilizers, 1895-1899. (2) 
Proportions of total and digestible nutrients in the fresh 
(green) substance of soy bean fodder, corn fodder, and 
corn silage. (3) Proportions of the total nutrients that are 
digestible in soy beans compared with those of other feeding 
stuffs. (4) Experiments with soy bean and corn grown for 
fodder. Estimated amounts of digestible nutrients per acre. 
(5) Composition of soy bean seed compared with that of 
other grain feeds (incl. Chicago Gluten meal). (6) Effect of 
nitrogen gathering bacteria on the percentage of nitrogen 
and protein in the seed. Address: Vice-Director of the Station 
and Agriculturist, Mansfi eld (P.O. Storrs), Tolland County, 
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Storrs, Connecticut.

227. Courrière, C. 1901. Correspondance de Russie 
[Correspondence from Russia]. Journal d’Agriculture 
Pratique 65(20):642-43. May 16. [Fre]
• Summary: “I have already spoken of the new system of 
cultivation developed by Mr. Ovinski [Owinsky of Podolia] 
to combat the dryness which each year devastates the steppes 
of the southern provinces of Russia–even though they are 
rich in humus.” He is experimenting with soybeans, and 
notes that low yields are often the result of failure to follow 
proper cultural practices with precision. He reports of two 
large farms where 80 kg (5 pouds) of soybeans have yielded 
a harvest of 7,200 kg (450 pouds). Ovinski repeats that one 
of the essential conditions for the success of this plant is 
that the fi eld on which it is harvested has not been burned 
for several years [perhaps because burning would destroy 
benefi cial soil bacteria that fi x nitrogen]. At the exposition of 
Paris, Count Ouvarof [Ouvarov] received a gold medal for 
his soybean samples. He obtained a yield of 4,000 kg/ha.

228. Bedford, S.A. 1901. Experimental Farm for Manitoba. 
Report of Superintendent. Annual Report of the Experimental 
Farms (Ottawa, Canada). p. 337-89. For the year 1900. See 
p. 361.
• Summary: The section titled “Experiments with soja beans 
and horse beans” (p. 361) states: “Both of these were sown 
on May 19, and germinated at once; but the Soja Beans 
were completely destroyed by the frost of June 8, and the 
Horse Beans were uninjured.” Address: Superintendent, 
Experimental Farm, Brandon, Manitoba, Canada.

229. Hosie, Alexander. 1901. Manchuria: Its people, 
resources, and recent history. London: Methuen & Co. xii + 
293 p. See p. 180-84, 218-24, 240-45, 252-53. Illust. Index. 
23 cm.
• Summary:  The Preface states that Hosie was in charge 
of the British consulate at Newchwang in Manchuria from 
Nov. 1894 to July 1897 and from April 1899 to April 1900. 
In 1900 he made the fi rst careful estimate of soybean 
production in Manchuria, calculating the amount at 600,000 
tons. He noted that during that period most of Manchuria’s 
soybean exports went to southern China, through the ports 
of Swatow, Amoy, and Canton, where mills were erected 
for extracting the oil; the cake was used for fertilizing sugar 
plantations there and in Java. Nearly all of the soybean oil 
exported from Manchuria was consumed in China.
 Note 1. This is the earliest document seen that gives 
soybean production or area statistics for Manchuria.
 Chapter 2, titled “Recent events in Manchuria” (p. 
39-72) begins with the Sino-Japanese war of 1894-95 
(it began on 3 Aug. 1894 and concerned a dispute over 
the kingdom of Corea [Korea]), the Japanese invasion of 
Corea and Manchuria, Japanese victory and the treaty of 

Shimonoseki (17 April 1895), the complexities of railway 
construction and fi nancing in Manchuria (from the start of 
construction of the Manchurian Railway on 28 Aug. 1897), 
and the expected effects of the new railroads on Manchurian 
trade. Manchurian trade currently labors under serious 
disadvantages due largely to climatic conditions, absence of 
good roads, and the slow and clumsy methods of transport. 
“I have said that it is practically impossible to sow, reap, and 
export [soy] beans, the most valuable trade product of the 
country, in the same year, and that they have to be carried by 
cart and stored at depots on the waterways to await shipment 
when the ice breaks up in the following spring. In this way 
capital is locked up for months and heavy storage charges are 
incurred” (p. 67). The Russian Central Manchurian Railway 
should greatly alleviate these problems. Bubonic plague 
struck Manchuria in 1899 (p. 69).
 Note 2. This is the earliest document seen (Jan. 2008) 
concerning the transportation of soybeans by railway.
 Chapter 7, titled “Agriculture and agricultural products” 



SOYBEAN YIELDS AND YIELD RESEARCH (10 BCE to 2021)   146

© Copyright Soyinfo Center 2021

(p. 172-98) contains extensive information on “Beans” 
(which are actually soybeans). Beans are often used on large 
farms in the second year of a 4-year crop rotation consisting 
of millet, beans, rice (or barley or wheat), and millet. Other 
important cereal crops are Job’s tears (Coix lachryma, used 
medicinally and in making sweetmeats) and tall millet (Kao-
liang).
 “A large variety of beans is grown in Manchuria, and, 
together with their resultants, bean-cake and bean-oil, they 
constitute by far the most valuable item in the export trade of 
the three provinces.” In April they are sown by hand in drills, 
and the crop ripens in September. “The Chinese distinguish 
the beans of commerce by their colours, and they are known 
as Yellow (Huang Tou), Green (Ch’ing Tou), Black (Hei, 
or Wu Tou), White (Pai Tou), Red (Hung Tou) and Small 
Green (Lü Tou). The yellow, green and black are varieties 
of the soy bean (Glycine hispida, Moench., or Dolichos 
soja, L.)...” The white and red beans are “the ray-fruited 
dwarf bean (Phaseolus radiatus, L.)” [azuki bean]. The Lü 
Tou (small green bean, Phaseolus mungo, L.) [mung bean], 
“the smallest but one of the most important of the beans 
of commerce cultivated in Manchuria,” is used to make 
vermicelli and bean sprouts (p. 184).
 Concerning soy beans: The “yield per acre, which 
requires from 16 to 18 lb. of seed, is estimated at from 27 to 
39 bushels, with a weight of about 40 lb. per bushel.” [Note: 
A U.S. bushel of soy beans weighs 60 lb.]. “Each variety of 
soy bean has a number of sub-species. The yellow has three, 
known respectively as (a) Pai-mei (white eyebrow), from 
the white scar on the saddle or point of attachment to the 
pod; (b) Chin-huang, or Chin-yüan (golden yellow or golden 
round), from the golden colour and more rounded shape of 
the bean; and (c) Hei-chi (black belly), from the dark brown 
scar on the saddle. All the three sub-species are highly prized 
for the quantity of oil or fat which they contain, but sub-
species (a) and (b) are noted for the quality of the bean-curd 
(Tou-fu) or legumine obtained from them, as well as for the 
sprouts which are procured by soaking the beans in water, 
and which are greatly relished as a vegetable.
 “There are two sub-species of the green bean (Ching-
Tou).” One has a green epidermis (skin) but is yellow inside, 
while the other is green on the both the surface and inside.
 The black bean (Wu Tou) has three sub-species:–(a) To-
wu-tou (large black bean), where the epidermis is black and 
the inside green. It yields oil or fat, and it is likewise boiled 
with millet or rice and used for food.
 “(b) Hsiao-wu-tou (small black bean), where the bean 
is somewhat smaller than the sub-species (a), with a black 
epidermis and yellow inside. It is largely used for horse feed 
and also yields oil, the refuse being employed for feeding 
pigs. It is likewise pickled for food.
 “(c) Pien-wu-tou (fl at black bean), where the epidermis 
is black and the inside yellow. It is fl attened and elliptical in 
shape, and is mostly used for pickling and for horse feed.” 

(p. 181-82).
 A detailed description is then given of Tou-fu, or bean 
curd, and how it is made (p. 183-84).
 “Besides these beans of commerce there are several 
varieties of garden beans cultivated for food, such as...; the 
Mao Tou, or hairy bean [probably green vegetable soybeans], 
with short hairy pods, each containing one to three beans 
(epidermis white and inside green);... With the exception 
of the Mao Tou these are usually cooked and eaten with the 
pods” (p. 186).
 “The plants grown in Manchuria whose seeds yield 
oil are six in number. They are (1) Dolichos soja, L., or 
soy bean,” (2) Castor oil plant. (3) Sesamum orientale, or 
sesame. (4) Perilla ocymoides, L., or perilla. (5) The cotton 
plant. (6) Cannabis sativa, L., or the true hemp plant. “The 
names and uses of these [six] oils are the following: (1) 
Tou yu [soy bean oil]–cooking, mixing paints and lighting” 
[illumination]. All these six “oil-yielding seeds” (with the 
exception of sesamum seeds, which are roasted) are crushed, 
steamed and subjected to great pressure. A table (p. 188) 
shows the percentage and value of the oil and cake extracted 
from these six seeds.
 A black-and-white photo shows a Chinese bean mill at 
Newchwang with a huge granite stone wheel (facing p. 220).
 Also discusses: Job’s tears or pearl barley (p. 180-81). 
Phaseolus radiatus (the ray-fruited dwarf bean [azuki] which 
is red or white, p. 182-83). Hemp, a valuable textile plant (p. 
186-88, 251). Sesamum seed (p. 188). Ground-nuts [peanuts] 
(p. 188, 251). The ground nut (Arachis hypogœa, L.) is 
cultivated in Manchuria for food, however not to any great 
extent. The oil is not extracted from the nuts, as it is in the 
south of China. Seaweed (p. 258).
 A second edition of this work was published in 1904 
(London: Methuen & Co., 293 p.; New York: C. Scribner’s 
Sons; see p. 181-87). In the 1910 ed. (published in Boston 
by J.B. Millet Co.; 320 p.), see p. 75-79. Address: M.A., 
F.R.G.S., Once Acting British Consul, Tamsui; Now at 
Aberdeen (Scotland or Hong Kong).

230. MacKay, Angus. 1901. Experimental Farm for the 
North-West Territories. Report of Superintendent. Annual 
Report of the Experimental Farms (Ottawa, Canada). p. 391-
434. For the year 1900. See p. 404.
• Summary: The section titled “Experiments with soja 
beans” (p. 404) states that three plots of Soja beans 
were sown in rows in 1/20th acre plots on May 18. The 
highest yield, 8 tons 1,000 pounds per acre, was achieved 
from rows 21 inches apart. Length of straw: 32 inches. 
Address: Superintendent, Experimental Farm, Indian Head, 
Assiniboia, North-West Territories, Canada.

231. Miller, H.H.; Miller, H.P.; Wing, J.E. 1901. The winter 
lamb. Mechanicsburg, Ohio: Published by the authors. 62 p. 
Illust. 22 cm.
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• Summary: In this book about the Dorset ewe in America, 
the section titled “Clovers and legumes” (p. 19) states: “You 
are engaged, now, in making milk and baby fl esh. Each is 
largely composed of protein, to produce which you must 
feed protein. That means to buy large amounts of wheat bran, 
gluten feed or oil meal, or it means to produce your own 
protein supply. You can do this most easily by growing red 
clover, alfalfa, soy beans or cow peas.”
 Joseph Wing of Woodland Farm was an alfalfa pioneer. 
The section on “Alfalfa” (p. 20-21) states: “This is the 
richest and most easily grown hay in the world. Sheep love 
it.” “Woodland Farm begun ten years ago with an acre and 
now cuts nearly 250 tons yearly besides pasturing a good 
deal. There is absolutely no danger in feeding alfalfa hay but 
there is need of care in pasturing green alfalfa. The danger 
comes from bloat and that is the result of indigestion, caused 
by the animals eating too greedily of the delicious green 
feed.” “There is no crop that will return as much feeding 
value per acre as alfalfa, if you are on alfalfa land, or will 
take the trouble to make your land alfalfa land.”
 The section titled “Soy beans” (p. 22) states: “In the 
Northern states the soy bean is a rich gift. Planted in drills 
about 22 inches apart, cultivated once or twice, cut with a 
binder and threshed, they yield from 15 to 30 bushels per 
acre of extremely rich beans which will go far towards 
balancing a ration. Sheep are very fond of these beans and 
also of the leaves and stems, if saved without rain. John B. 
Peelle, who is a leading hot-house Dorset lamb producer 
relies greatly on his soys and saves immensely in his feed 
bill thereby, besides producing $10.00 lambs in abundance. 
Sow early varieties north.”
 Hugh H. Miller lived 1861-1915. Joseph Elwyn Wing 
lived 1861-1915.
 Note 1. This is the earliest document seen (Oct. 2020) 
that mentions the Wing Seed Co. in connection with soy 
beans.
 Note 2. This is the earliest document seen (Oct. 2003) 
that uses the word “binder” (referring to a farm implement) 
in connection
 Note 3. This is the earliest document seen (Sept. 2014) 
that uses the word “soys” to refer to soybeans.

232. Moore, R.A. 1901. Field experiments with grain and 
forage plants. Wisconsin Agricultural Experiment Station, 
Annual Report 18:237-54. For the year ending June 30, 1901. 
See p. 252-53.
• Summary: In a section titled “Summary” (p. 250-54) we 
read (p. 252-53): “Soy Beans.–Soy beans were introduced 
into the United States from Japan and are now quite 
extensively grown in the south as a forage plant. Several of 
the western Experiment stations have tested them and found 
them an excellent soiling crop. If cut at the proper time a fi ne 
grade of hay can be procured which is noted for its richness 
in protein.

 “The experiments carried on at the Wisconsin Station 
last year [1900] seemed to indicate, that while a large amount 
of green forage or hay could be produced, the plant matured 
so late that severe frosts prevented the ripening of the beans 
for seed.
 “The seed used this season was northern-grown, having 
been procured from Michigan; the test made largely to 
determine if soy beans would ripen in Wisconsin... They 
were harvested October 2 and threshed, giving a yield of 22 
bushels ripe seed beans per acre...
 “A portion of one plot was cut and gave a yield of 4 tons 
of green forage or 2¼ tons of cured hay per acre.
 “Stock of all kinds eat soy beans with a relish.” A 
photo (p. 253) shows a man standing in plots of soy beans 
(probably in Wisconsin).
 “Barley: Sixteen varieties of barley were also tested on 
the experimental plots this year. The Oderbrucker and the 
Mandscheuri No. 62 have been grown for three successive 
years and given excellent satisfaction. The Mandscheuri 
barley was fi rst introduced into Ontario [Canada] by the 
Agricultural College at Guelph [OAC], from Russia, and the 
Wisconsin Station received its original supply therefrom.” 
Note 1. From this original Mandscheuri barley, Prof. Charles 
A. Zavitz of the OAC produced a variety called OAC 21 
in 1906; it was soon was adopted as the standard malting 
variety by Canada’s brewing industry.
 Note 2. This is the earliest English-language document 
seen (May 2008) that uses the word “Mandschurei” to refer 
to Manchuria or to a plant variety. Address: Agriculturist, 
Madison, Wisconsin.

233. Mukerji, Nitya Gopal. 1901. Hand-book of Indian 
agriculture. Calcutta: Thacker Spink & Co. xxv + 894 p. See 
p. 261, 263. Illust. 23 cm.
• Summary: Though soybeans are not listed in the index, 
they are mentioned briefl y in chapter 31, titled “Pulses.” “(7) 
Glycine hispida, the Soya bean, bhát or Gari-kalái.
 In a table on page 263 summarizing the principal facts 
regarding the cultivation of 13 pulse crops, we read that 
Soy bean (Gari kalai) should be sown at the beginning 
of November, at the rate of 30 pounds of seed per acre. 
Harvested at the end of March, a typical yield is 400 to 
500 lb/acre of seed. Remarks: “This contains 400% of 
albuminoids. Prof. Kinch of Cirencester drew the notice of 
the Govt. of India to the fact. Grows abundantly in Manipur 
and Naga hills. It is the richest pulse crop of China and 
Japan. Experiments should be conducted with a view to 
introduce this pulse in hilly tracts of other parts of India.”
 In Chapter 32, titled “Oil-seeds” (p. 266-68) the soybean 
is not mentioned. India’s main oil-seed exports (which go 
mainly to England and America) are linseed (8 million cwt) 
[1 cwt = hundredweight = 112 pounds], rapeseed (4 million 
cwt), til (Sesamum indicum; nearly 2 million cwt), earthnuts 
([peanuts]; over 1 million cwt), and castor seed (nearly 1 
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million cwt).
 Groundnuts are mentioned on pages 101 (ridging), 129 
(ploughing), 200, 202, 266, 360, 499, 555, 625. They (plus 
the oil and cake) are discussed in detail in a Chapter 38 titled 
“Ground-nut (Arachis hypogaea) (p. 282-83).
 Sesamum, gingelly or til are also mentioned on p. 199 
and 202. The author died in 1907. Address: M.A., Prof. of 
Agriculture and Agricultural Chemistry, Civil Engineering 
College, Sibpur, Bengal, India.

234. Newman, C.L. 1901. Oat experiments. Arkansas 
Agricultural Experiment Station, Bulletin No. 66. 23 p.
• Summary: In the section titled “Yields of crops planted 
after oats were harvested” (p. 4-8), table I (p. 5) shows the 
“Yields of crops planted after oats were harvested.” Soja 
beans, in 3½ foot rows, yielded 2,998 pounds/acre of hay 
and beans or 540 pounds/acre of beans alone. Table II (p. 6) 
shows the “Value of crops planted and grown after oats were 
harvested.” Soja bean hay, at $10 per ton, was worth $14.00 
per acre and Soja beans, at $1 per bushel, were worth $9.00 
per acre. Oats were worth $14.55/acre.
 In the section titled “Fertilizing effects of preceding 
crops of legumes upon oats for both hay and grain” (p. 
11+), table V (p. 12) gives results of the fertilizing effect of 
four leguminous plants that were plowed in: Velvet beans, 
beggar weeds, cowpeas, and soja beans. It gives two values 
for “Oats following Soja Beans plowed in.” (1) Yield of hay 
per acre: 2,927 lb. (2) Yield of grain (oats) per acre: 47.81 
bushels. Per cent of grain to straw: 52.2. Velvet beans plowed 
in gave the highest yield of yield of grain (oats). The soja 
beans gave the highest proportion of grain to straw.
 Table VII, “The fertilizing effect of different crops upon 
the yield of oats” (p. 17) shows that “Oats following Soja 
Beans, fall and spring plowed” had a yield of 35.18 bu/acre.
 The conclusion of the article (p. 22) states: “1. The 
following crops may be sown after oats are harvested and 
give profi table returns: Cowpeas, Spanish peanuts, soja 
beans, sorghum, corn, Kaffi r corn, German millet, sweet 
potatoes and second crop Irish potatoes.”
 “7. Oats following legumes gave an increased yield of 
from 33 to 49 per cent of grain and from 32 to 59 per cent 
of hay, as compared with oats grown upon soils where the 
preceding crop was other than a legume.” Address: B.S., 
Agriculturist, Fayetteville, Arkansas.

235. Phelps, C.S. 1901. Field experiments with fertilizers. 
Connecticut (Storrs) Agricultural Experiment Station, 
Annual Report 13:34-61. For the year 1900.
• Summary: “Special nitrogen experiments on corn, cow 
peas, and soy beans [were conducted] for the purpose 
of studying the effects of nitrogen in different quantities 
and combinations in fertilizers upon the yields and the 
compositions of the crops.” These are a continuation 
of experiments started earlier. Nitrogen was used in the 

following forms: nitrate of soda, sulphate of ammonia, and 
dried blood (in organic form). Phosphoric acid (soluble) and 
potash as muriate were also used. The unfertilized soy bean 
plot had a yield of 8.3 bu/acre, compared of yields ranging 
from 13.5 to 15.6 bu/acre for fertilized plots. The total 
amount of protein produced on the unfertilized plot was only 
60% of that produced on the fertilized plots. “On the whole, 
experiments with soy beans seem to indicate that small 
quantities of nitrogen may be profi tably used in growing the 
crop when the effects on both the total yields of crop and 
the proportion of protein in the crop are taken into account... 
Mineral fertilizers are of great value” in increasing the 
yield of this crop. Address: Vice-Director of the Station and 
Agriculturist, Mansfi eld (P.O. Storrs), Connecticut.

236. Robertson, R. 1901. Experimental Farm for the 
Maritime Provinces. Report of Superintendent. Annual 
Report of the Experimental Farms (Ottawa, Canada). p. 279-
311. For the year 1900. See p. 297.
• Summary: The section titled “Experiments with soja and 
horse beans sown at different distances apart” (p. 297) states 
that the best yield of soja beans, 4 tons 1,900 pounds per 
acre, came from plants sowed in rows 28 inches apart, rather 
than 21 or 35 inches apart. Fertilizer was applied at the rate 
of 400 pounds per acre. Address: Nappan, Nova Scotia, 
Canada.

237. Saunders, Wm. 1901. Report of the director. Annual 
Report of the Experimental Farms (Ottawa, Canada). p. 
5-66. For the year 1900. See p. 24.
• Summary: The section titled “Experiments with Soja 
beans (Soja hispida)” (p. 24) states: “Three plots of one-
fortieth acre each were sown in rows, at different distances, 
viz.: 21, 28, and 35 inches apart, to gain information on 
the best distance for sowing to secure heaviest crops.” The 
28-inch distance was best, yielding 12 tons 400 pounds per 
acre of green fodder. Address: LL.D., Director, Dominion 
Experimental Farms, Ottawa, ONT, Canada.

238. Sharpe, Thomas A. 1901. Experimental Farm for British 
Columbia. Report of Superintendent. Annual Report of the 
Experimental Farms (Ottawa, Canada). p. 435-75. For the 
year 1900. See p. 450-51.
• Summary: The section titled “Experiments with fodder 
plants” has a subsection (p. 450-51) which reads: “Soja 
beans. Three plots of this bean were sown in drills, one at 
21 inches apart, one at 28 inches, and one at 35 inches. The 
medium distance, or 28 inches [yielding 3 tons 1,440 pounds 
per acre], appears to be about right here, unless the land is 
very fertile, when it would be better drilled in at 35 inches 
apart.” Being very leafy, if sown to suit the conditions of 
the soil, it soon shades the ground. Address: Superintendent, 
Experimental Farm, Agassiz, BC, Canada.
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239. Sollewijn Gelpke, J.H.F. 1901. Obrengst en verbouwing 
van droge gewassen [The yield and cultivation of dry land 
crops]. In: Naar aanleiding van Staatsblad, 1878. No. 110. 
Batavia: Landsdrukkerij. x + 278 p. See p. 75-177. 22 cm. 
[Dut]*
• Summary: The cultivation of soya is quite easy and in Java 
takes place on sawahs (wet rice fi elds) and clay, in contrast 
to peanuts (katjang-tanah), which are grown on tegals and 
sand. [Note: A tegal is a dry (not irrigated) fi eld, near the rice 
fi elds, but used for vegetables and other secondary crops].
 Note 1. This document is cited in two ways: The second 
one has the publisher as Ogilvie in Batavia and the year of 
publication as 1879.
 Note 2. Johann Herman Frederick Sellewijn Gelpke 
lived 1844-1890.

240. Zavitz, C.A. 1901. Report of the experimentalist. 
Ontario Agricultural College and Experimental Farm 
(Guelph), Annual Report 26:96-125. For the year 1900. See 
p. 108-09, 116-17, 120.
• Summary: The section titled “Soy, soja or Japanese 
beans” (p. 108-09) states: “About eighteen years ago, Prof. 
Georgeson, then connected with the Agricultural College in 
the State of Kansas, imported from Japan 15 varieties of the 
Soy Beans, with which he conducted practical experiments 
on the Experiment Station grounds, and found that fi ve of the 
varieties gave good results. Seed of these fi ve varieties was 
imported from Kansas some eight years ago for growing in 
our experimental plots; and the Yellow Soy Bean has given 
decidedly the best results among the fi ve varieties which 
we obtained from Kansas. A few years ago, the Agricultural 
College of Massachusetts also imported a number of 
varieties of the Soy Beans from Japan, and three of these 
have been tested in our experimental grounds. For four years 
in succession we have tested the Yellow Soy variety which 
we obtained from Kansas, and the Medium Green, Extra 
Early Dwarf, and American Coffee Berry, which we obtained 
originally from Massachusetts. In the production of grain, 
the Yellow Soy variety has produced 19.2 bushels of grain 
per acre in the tests of 1900. Of the different varieties under 
experiment in recent years, the Extra Early Dwarf has been 
the earliest, the Yellow Soy the second earliest, the American 
Coffee Berry the third earliest, and the Medium Green the 
latest to reach maturity. In many of the localities in Ontario, 
the Medium Green variety of Soy Beans would be too 
slow in maturing to produce seed, except in very favorable 
seasons. We believe that the Yellow Soy variety will give 
good results in Ontario.”
 The section titled “Annual crops for pasture” (p. 116-17) 
states that 21 different crops were tested, including “yellow 
Soy beans,” buckwheat, millet, Kafi r corn, grass peas, cow 
peas, and rape. A table (p. 117) shows the results: As a 
pasture crop, Yellow Soy beans yielded 3.3 tons per acre in 
fi ve cuttings, compared with 10 tons for hairy vetches (the 

highest yielders) and 7.2 tons for grass peas (the second 
highest).
 The section titled “Some fodder crops” (p. 120) 
notes that for fi ve years in succession, six fodder crops 
were carefully tested. Yellow Soy Beans gave the second 
highest average yield (8.0 tons of green crop per acre), 
behind Egyptian Peas (8.6 tons)–ahead of Grass peas and 
Crimson Clover. Address: B.S.A., Experimentalist, Ontario 
Agricultural College [Guelph, Ontario, Canada].

241. Zavitz, C.A. 1901. Report of the co-operative 
experiments in agriculture. Ontario Agricultural and 
Experimental Union, Annual Report 22:12-23. For the year 
1900. See p. 13, 16, 17-18.
• Summary: “Although the Ontario Agricultural and 
Experimental Union was started in 1880 there appears to 
have been no defi nite system of experimental work until 
1884, when Dr. Hare arranged a plan of action and nine 
or ten ex-students volunteered to assist in conducting 
experiments. By the end of 1885 not many results of the co-
operative experiments had yet been obtained, as only three 
complete reports of one year’s work had been received...” (p. 
12).
 A table titled “List of experiments for 1900” (p. 13), 
under “Grain crops” includes “Testing three varieties of Soy 
or Japanese beans–3 plots.”
 In the section on “Grain crops” a table (p. 16) shows 
that nine tests were conducted on “Soja, or Japanese beans.” 
Medium Green (estimated value 89), yielded 1.9 tons/acre of 
straw and 26.9 bu/acre of grain. American Coffee Berry (E.V. 
100), 1.1 tons/acre of straw and 23.3 bu/acre of grain. Extra 
Early Dwarf (E.V. 63), 0.7 tons/acre of straw and 15.0 bu/
acre of grain.
 The subsection titled “Soy, soja, or Japanese beans” (p. 
17-18) includes a summary and notes that the yields for each 
variety are slightly higher than in the previous year. Address: 
B.S.A., Agricultural College, Guelph, Ontario [Canada].

242. L.W. 1902. Experience [with soy beans] dates from the 
“Indiana Farmer” distribution (Letter to the editor). Indiana 
Farmer 62(5):3. Feb. 1.
• Summary: This is the second of three letters published 
under the bold heading: “Experience department–Give 
experience in growing, harvesting and feeding soy beans. 
Give all information possible.”
 “2d Premium.–My experience with the soy bean dates 
from the time the ‘Indiana Farmer’ sent sample packages of 
the beans to its subscribers about 5 years ago [i.e. in about 
1897-1898]. I have been raising them every year since then, 
planting more every year. As a source of protein there is 
nothing a farmer in this section can raise that will compare 
with them, and every animal on the farm will eat them. The 
Dwarf soy bean seems to do the best in the central part of the 
State, producing the most seed, but not so much forage as the 
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Medium, for which the season is not long enough to mature 
the seed. When to plant: Do not plant too early. Wait till the 
ground is warm. From the 20th of May till the 10th of June 
would be the proper time. Work the ground down fi ne and 
fi rm with harrow, roller and drag, making it as smooth and 
level as possible, to facilitate harvesting.
 “For planting I use a two horse corn drill, going over 
the fi eld once, and then returning and going over the second 
time, drilling between the rows already planted and making 
the rows 22 inches apart. This is rather close, but it is the 
best that can be done with a 3-ft. 8-in. planter. But by using 
a steady horse they can be cultivated very well. Do not plant 
too deep, 1½ and 2 inches is deep enough. Do not plant in 
a farrow, but put on top, setting the drill so it will plant the 
bean about 3 to 4 inches apart in the row for a seed crop; but 
for a hay or ensilage crop they can be planted with a wheat 
drill set so the beans will be about 2 inches in the rows. 
Should a heavy rain fall after planting, and the ground bakes 
hard before the beans get through, take a light iron harrow 
or weeder and go over to break the crust; otherwise they will 
come up poorly on clay ground. When the beans are about 
3 inches high, if the ground is hard, I would use a one horse 
cultivator with 14 small teeth, to loosen the soil without 
throwing the dirt too much. After this would use the weeder 
or harrow, unless the ground would get packed again, when 
I would use the cultivator followed by the weeder, till the 
plants get 8 or 10 inches high, when cultivation should cease, 
as they will keep ahead of the weeds if properly cultivated 
till this time.
 “The Dwarf will grow from 10 inches to 30 inches high, 
according to the season and the quality of the ground. If 
wanted for hay, cut with a womer [mower] when the seeds 
are in the dough, then the stock will eat every thing up clean. 
But if wanted for seed, wait till the pods are yellow and the 
leaves are mostly fallen off. Now comes the tug of war and 
the main drawback of the crop. In 1900 I had an acre planted 
from which I threshed 36 bushels of seed. I cut and bound 
them with the self-binder, but I lost a great deal of the seed, 
as they grew down close on the stalk and the binder could 
not cut low enough to get them. When I would tilt the binder 
the leaves on the ground would strip on the guards and choke 
the binder, so I had to cut them about 3 inches high. I set 4 
sheaves together in a shock, without capping, and left them 
in the fi eld till cured, and then threshed them on a wheat 
separator, which should have been the concaves taken out 
and a board in the place to prevent splitting the beans. They 
thresh easily.
 “This year I rented 5 acres of good ground to see what 
they would do there, but I found out the better the ground the 
better the crop. Owing to the season, and not being cultivated 
as they should have been, I only got 30 bushels from the 5 
acres. I learned they would do better by cultivating them. I 
only went over them twice with weeder, while I should have 
used the cultivator once. As the beans were not very tall, I 

thought I would use the self rake to cut them, with which I 
could cut closer than with the binder, but still nearly half of 
them were left on the ground. I left them lying on the fi eld 
until ready to thresh, but here is a loss there, as the pods 
burst open when lying in the sun. Taking all in consideration, 
the binder is preferable for harvesting. I saw an illustration of 
an attachment to be used on a two-horse cultivator to cut the 
plant off under the ground, which, if it will work, would be 
the thing, but I have my doubts about it, as the stalk is hard 
and woody to cut.”
 Note 1. In a letter of 23 Aug. 2000 to William Shurtleff, 
Lee Parsons notes: Concerning the statement that “the 
‘Indiana Farmer’ sent sample packages of the beans to 
its subscribers about 5 years ago...” “I have not found 
published references in earlier volumes of The Indiana 
Farmer to such a distribution. I believe that sometime in 
1898 that publication did announce a general distribution 
of soybean seed offered by the USDA. I wonder if either of 
these instances is when Solomon Fouts got the seed he fi rst 
planted.”
 Note 2. In 1896 or 1898–Solomon Fouts (father of 
Noah, Finis, and Taylor Fouts) received two varieties of 
soybean seeds, free of charge from the U.S. Department of 
Agriculture. He planted them on his farm near Deer Creek, 
Carroll County, Indiana.
 Note 3. This is the earliest document seen (Jan. 2021) 
that mentions the term “self-binder” in connection with 
soybean production.
 Note 4. Talk with Ted Hymowitz, soybean historian and 
professor of plant genetics, Univ. of Illinois. 2000. Aug. 29. 
A number of early American farm publications distributed 
new seeds to their readers by announcing in the publication 
that interested readers were invited to write for a free sample 
package. They did not (as far as Ted knows) send free seed 
samples to all of their readers. In exchange, they hoped to 
write about the farmers’ experiences in growing the new 
seeds. Address: Hamilton County, Indiana.

243. Garman, H. 1902. 1. Kentucky forage plants–The 
clovers and their allies. Kentucky Agricultural Experiment 
Station, Bulletin No. 98. p. 1-46. Feb. 25. See p. 16-21, plus 
fi gs. 5-7 on unnumbered pages after p. 48.
• Summary: In the section on “List of Kentucky 
Leguminosae, with notes,” the long subsection titled 
“Glycine hispida (Soy Bean, Soja Bean)” (p. 16-21) begins: 
“This forage plant caught the attention of Kentucky farmers 
recently, and has risen rapidly in favor; promising in the 
end to displace the cowpea. Its upright growth gives it the 
advantage of [over] cowpeas in cutting and curing. It makes 
good hay and silage, is a convenient soiling crop, and the 
seeds make good feed for most stock. They make a very 
acceptable dish for the table also, either picked green or 
when thoroughly ripe. The plant is a soil renovator, and 
endures severe drought well. In short, it has more good 
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qualities than any other forage plant that has recently 
engaged the attention of farmers.”
 The subsection on “Yield” notes that in 1900, a variety 
imported from Japan and obtained from the United States 
Department of Agriculture yielded at the rate of 26.67 
bushels per acre; the plants were without tubercles. “In 1901 
some of the seed of this variety, sown in the same plat as in 
1900, yielded at the rate of 36 bushels per acre, the plants 
bearing many root tubercles.” Later it yielded 40 bushels/
acre without tubercles. Another variety (“Seed bought of 
J.M. Thorburn & Co.) yielded only 20½ bushels per acre.” 
The late varieties make good hay or silage. Also discusses: 
Its value as a forage. Its value as a fertilizer. Insects and other 
enemies.
 “Soy beans have the same effect as a green fertilizer 
as cowpeas.” But there must be tubercles on the roots for 
the plant to be effective in this way. “Planting a second 
season on the same land appears to be necessary to get the 
soy bean at work as a nitrogen fi xer... The nodules can be 
grown artifi cially the fi rst season... Through the kindness of 
Dr. L. Hiltner, of Berlin, Germany, I received in June, 1901, 
test tubes containing cultures of bacteria for soy beans, red 
clover, and alfalfa.”
 “At present the plants are attacked by but few insects, 
and appear to be equally free from fungus enemies. 
Grasshoppers (mostly the red-legged grasshopper) gnawed 
the leaves during a dry period last summer, and a reddish 
brown hairy caterpillar (Spilosoma virginica) at one time 
ate numerous holes in the leaves of both soy beans and 
cow peas... A few leaf-mines were observed at one time, 
occupied by the grubs of a small beetle (Odontota sp.).” 
He later showed this to be a near relative of our locust leaf-
miner (Odontota dorsalis). “A few plants of one plot were 
found to have the bean root-louse (Tychea phaseoli) on the 
underground parts of the stems.”
 At the end of the article are three full-page photos 
(Figs. 5-7, taken by the author) on unnumbered pages: (5) 
Soy bean plant from plot, Aug. 20, 1900. Shows many pods 
and leaves. (6) Roots of soy beans from plots, 1 Oct. 1901. 
A. Seed treated with bacterial culture from Dr. Hiltner 
(many nodules/tubercles); B. Seed not treated (no nodules). 
Reduced to one-half natural size. (7) Roots of soy bean 
grown the second season on the same soil. Both A and B 
natural size. Photographed 26 Sept. 1901. The roots of plant 
A appear to contain many more nodules/tubercles than those 
of plant B. Address: Entomologist and Botanist, Lexington, 
Kentucky.

244. Ito San: New U.S. domestic soybean variety. Synonyms: 
Medium Early Yellow (Towar 1902). Early White, Early 
Yellow, Kiyusuke Daizu, Kaiyuski Daizu, Kiyusuki Daidzu, 
Kysuki, Yellow Eda Mame (Ball 1907). Dwarf Early Yellow 
(1908). Coffee Berry, Dwarf Yellow, Japan Pea, Medium 
Yellow, Yellow (Morse 1918). Early, Eda Mame, Etampes, 

German Coffee Berry (Morse 1948). Eda-Mame. 1902. Seed 
color: Yellow (straw), hilum pale.
• Summary: Sources: Towar, J.D. 1902. “Cowpeas, soy 
beans and winter vetch.” Michigan Agric. Exp. Station, 
Bulletin No. 199. p. 165-74. April. See p. 173 (table). This 
table shows the nutritional composition of the following 
varieties: Extra Early Black, Medium Early Green, Medium 
Early Black, Ito San or Medium Early Yellow, Medium Early 
Yellow. Note: Towar probably got these Ito San soybeans 
from Mr. E.E. Evans of West Branch, Michigan.
 Thorburn, James M., & Co. 1902. One hundred & fi rst 
annual catalogue of high-class seeds. New York, NY. The 
seed company is offering Ito San, Yellow at $0.25/quart, $6/
bushel.
 Evans Seed Co., Inc. 1904. 1904 retail price list: 
Northern grown legume, forage plant, grain and grass 
seeds. West Branch, Michigan. 24 p. See p. 6. “Varieties: Ito 
San. (Pronounce all vowels short.) Named by Mr. Evans in 
honor of Marquis Ito, the Japanese statesman. This variety 
matures in 75 to 95 days, varying with the soil and season. 
Height 2½ to 3½ feet, stalks long and fi ne, leaves small, 
foliage compact: beans small, yellow, eye marked with 
brown. Excellent for soiling and hay. For balancing rations 
we prefer this sort to any other, as analysis of beans grown 
in three states have shown an average of 40 per cent. protein. 
It is also one of the best yielders–of seed. Yield at Wisconsin 
Experiment Station 33 bushels per acre. Yield at Illinois 
Station 38 bushels.”
 Ball, Carleton R. 1907. “Soy bean varieties.” USDA 
Bureau of Plant Industry, Bulletin No 98. 28 p. May 27. See 
p. 12-13, 23-24. “Classifi cation–Key to the varieties (p. 11): 
VI. Yellow seeded: 1A. Much-branched plants, branches as 
long as the main stem; pods small to medium, 1 to 1¼ inches 
long, often 3 seeded, seeds medium. 5½ to 8 mm. long, 
round or broadly elliptical, fl attened, mostly deep yellow. 
Early, about 95 days, 18 to 24 inches tall = Ito San.” “Ito 
San is probably the best known variety of soy bean on the 
market. The original source of the variety is not known, but it 
was very probably one of the early importations made by the 
Kansas and Massachusetts agricultural experiment stations; 
perhaps by others also. It has long and widely sold under the 
names, ‘Yellow,’ ‘Early Yellow,’ ‘Early White,’ etc. It is said 
that the name ‘Ito San’ was given it by Mr. E.E. Evans, of 
West Branch, Michigan. The greatest value of the Ito San lies 
in its earliness and fairly large yield of seeds. It is too small 
to yield heavily for hay, silage, etc. It remains, however, 
one of the most popular varieties on the northern market... 
Ito San commonly matures in from 90 to 100 days, with the 
average between 90 and 95 days. Occasionally it ripens in 
less than 90 days... The Kentucky Agricultural Experiment 
Station reports 5 3/10 tons of green fodder per acre, curing 
1½ tons. In Ontario, Canada, the average height for four 
years was 27 inches and average yield of green hay 8½ tons. 
In 1903 the Kansas Agricultural Experiment Station secured 
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yields of 14½ to 15 7/10 bushels of seed from four different 
plats. All showed a high percentage of nondehiscence of the 
pods–88 to 96 per cent. At the Massachusetts Agricultural 
Experiment Station the seed yields have varied between 18 
and 20 bushels in favorable years. Numbers and sources of 
lots grown: Agrost. No. 658, ‘Kaiyuski [probably Kiyusuke] 
Daizu;’ Agrost. No.1183, ‘Adzuki,’ Rhode Island Expt. 
Station; Agrost No. 1186, ‘Yellow;’ Agrost. No. 1187, 
‘Early White,’ Rhode Island Expt. Station; Agrost No. 1189, 
‘Yellow Eda Mame,’ Rhode Island Expt. Station; Agrost. 
No. 1192, ‘Kiyusuke Daidzu,’ Rhode Island Expt. Station; 
Agrost. No. 1294, ‘Rokugatsu,’ S.P.I. No. 6326; Agrost. 
No.1313, ‘Ito San,’ J.M. Thorburn & Co.; Agrost. No. 1316, 
‘Early,’ F. Barteldes & Co.; Agrost. No. 1468, ‘Ito San,’ J.M. 
Thorburn & Co.; Agrost. No. 1475, ‘Ito San,’ Hammond 
Seed Co.; Agrost. No. 1478, ‘Early Yellow,’ Currie Bros.; 
Agrost. No. 1765, ‘Early Yellow,’ Kansas Agric. Expt. 
Station; Agrost. No. 1973, union of Agrost. Nos. 1183, 1186, 
1187, 1294; Agrost. No. 1974, union of Agrost Nos. 1189, 
1192, 13161478, 1540; Agrost. No. 1975, union of Agrost. 
Nos. 1316, 1468, 1475; S.P.I. No. 6326, ‘Rokugatsu,’ Japan; 
S.P.I. No. 17268, grown from Agrost. Nos. 1765, 1973, 1974, 
1975.” Note: The meaning of the name/word “Kiyusuke” is 
unclear; it could refer to a person’s surname.
 Piper, C.V.; Nielsen, H.T. 1909. “Soy beans.” USDA 
Farmers’ Bulletin No. 372. 26 p. Oct. 7. See p. 9. “Ito San 
(Yellow).”
 Piper, Charles V.; Morse, W.J. 1910. “The soy bean: 
History, varieties, and fi eld studies.” USDA Bureau of Plant 
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 28. “Ito San: 
Ito San was among the varieties introduced in 1899 by Prof. 
W.P. Brooks, of Amherst, Massachusetts, and by him called 
Early Yellow. Later, Mr. E.E. Evans secured seed of it and in 
1902 called it Ito San. Mr. Evans writes that he subsequently 
secured it ‘from half a dozen sources in the United States and 
Japan.’ The same variety was also among those introduced 
by Prof. C.C. Georgeson, of the Kansas Agricultural 
Experiment Station, and grown in 1890 (see Kansas Agric. 
Exp. Station, Bulletin 19) and subsequent years. This 
conclusion is based on the identity of nine varieties obtained 
from the Rhode Island Agricultural Experiment Station in 
1903. This station had previously obtained several varieties 
from the Kansas Agricultural Experiment Station in 1892. 
Three of the varieties from Rhode Island had exactly the 
same names as those published in Bulletins 19 and 32 of the 
Kansas Agricultural Experiment Station, namely, Eda Mame, 
Yellow Soy Bean, and Kiyusuke Daidzu. All three of these 
are Ito San.
 “Ball (1907) gives a list of numerous American sources 
through which this variety was secured under such names as 
Yellow, Early Yellow, and Early White. It was also grown 
at the Virginia Agricultural Experiment Station in 1905 as 
Japanese pea, as shown by later cultures at the Arlington 
Experimental Farm of seed from this experiment station.

 “Among the introductions of the Offi ce of Foreign 
Seed and Plant Introduction it is represented by No. 6326, 
received in 1901 from Tokyo, Japan, and No. 21818, 
obtained from Vilmorin-Andrieux & Co., Paris, France, as 
‘Yellow Etampes.’ It is quite probable that this is one of the 
varieties grown by Professor Haberlandt in his experiments, 
as all of his varieties were grown at Etampes and other 
places in France (see Roman. 1881. La Nature, pt. 2, p. 115). 
We suspect that this is also the variety that was distributed by 
the United States Patent Offi ce in 1853, as most of the early 
documents point to this or a closely similar variety. These 
accounts refer to it as Japan pea, Japanese pea, Japan bean, 
and also coffee berry (see especially the T.E.W. 1854. Rural 
New Yorker, Jan. 21. p. 22).”
 Piper, Charles V. 1914. Forage Plants and Their 
Culture. New York, NY: The Macmillan Co. xxi + 618 p. See 
p. 520-21. “Ito San.–This variety is also known as Japanese 
pea, Early White and Early Yellow. It was introduced from 
Japan by C.C. Georgeson in 1890, but apparently the same 
or a very similar variety was distributed by the United States 
Patent Offi ce in 1853. It is a bushy variety growing 2 to 2½ 
feet high, with rather slender stems, and on this account, 
excellent for hay. It becomes fully mature in about 100 days 
after planting. The pubescence is tawny, and the fl owers 
purple. The seeds are rather small, straw yellow with a pale 
hilum, but with a brown speck near the micropyle, by which 
this variety may be certainly known. One pound contains 
about 2300 seeds. This variety has been much grown in the 
Northern States.”
 Morse, W.J. 1918. “The soy bean: Its culture and uses.” 
USDA Farmers’ Bulletin No. 973. 32 p. July. See p. 14. “Ito 
San.–This variety is one of the earliest commercial sorts 
and has been known under the names of Japan Pea, Yellow, 
Medium Yellow, Dwarf Yellow, Early Yellow, Early White, 
and Coffee Berry.”
 Piper, Charles V.; Morse, William J. 1923. The soybean. 
New York, NY: McGraw-Hill Book Co. xv + 329 p. March. 
See p. 41-42, 46, 166, 167. Page 41 states: “The early 
introduced varieties.–Previous to the numerous introductions 
by the United States Department of Agriculture beginning in 
1898, there were not more than eight varieties of soybeans 
grown in the United States.” One of these was Ito San (with 
yellow seeds). “Introduced from Japan, 1890.” “Medium 
Early Yellow.–The same as Ito San.” Pages 45-46 state: “In 
1880 Vilmorin-Andrieux & Company introduced into France 
one of the varieties tested by Haberlandt in Austria, which 
variety has proven well adapted to French conditions. This 
variety is presumably that now known in France as ‘Yellow 
Etampes’ which is the same as that known in the United 
States as ‘Ito San.’”
 Morse, W.J.; Cartter, J.L. 1939. “Soybeans: Culture and 
varieties.” USDA Farmers’ Bulletin No. 1520 (Revised ed.) 
39 p. Nov. See p. 11. “Ito San–Introduced by the Kansas 
Agricultural Experiment Station, from Japan in 1890. 
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Maturity, about 105 days; pubescence, tawny; fl owers, 
purple, appearing in 40 to 45 days; pods, two- to three-
seeded; seeds, straw yellow with pale hilum and a brown 
speck at one end of hilum, about 3,325 to the pound; germ, 
yellow; oil, 18.14 percent; protein, 41.46 percent.”
 Talk with Dr. Richard Bernard, Univ. of Illinois. 1998. 
May 29. He has always heard the name of this soybean 
pronounced AI-toe-san, where the “san” rhymes with 
“man” or “can.” In Japanese the name, pronounced EE-toe-
sahn, means “Mr. Ito.” San rhymes with “Don” or “fawn.” 
Address: USA.

245. Early Brown: New U.S. domestic soybean variety. 
Synonym: Medium Early Brown (Morse 1948). 1902. Seed 
color: Brown (auburn = reddish brown).
• Summary: Sources: Lyon, C.D. 1902. “Some legumes.” 
Rural New-Yorker 61(2744):594. Aug. 30. “Early Brown 
Soja beans planted May 5, was harvested on July 28 fully 
ripe; it is a dwarf, 10 to 14 inches high...; I have 12 sorts of 
Soja beans.”
 Nourse, D.O. 1903. “Cow peas and soy beans.” Virginia 
Agric. Exp. Station, Bulletin No. 149. p. 91-99. June. Variety 
trials were conducted using 20 varieties of soy beans with 
the following names: Medium Green, Olive Green, Green 
Samarow, Southern Soja, Ito San–Yellow, Early Brown, 
Woods Soja, Cross Bred No. 6, Cross Bred No. 9 [Note: 
The last two varieties “Cross Bred” were originated by E.E. 
Evans of West Branch, Michigan], Department of Agriculture 
No. 8422, 8423, 8424, 8497, 9407, 9408, 9409, 9415, 9416, 
9417, 9418. The following details are given for each variety: 
Date sown: May 18. Condition on Aug. 28. Condition on 
Sept. 12. Yield in 1903 (in pounds/acre). Average yield for 3 
years.
 Thorburn, James M., & Co. 1903. “One-hundred-and-
second annual catalog of high-class seeds.” In the section 
on “Forage, Economical and Miscellaneous Seeds,” in the 
subsection on “Beans” page 51 states: “Early Brown $0.25/
quart, $5/bus.”
 Piper, Charles V.; Morse, W.J. 1910. “The soy bean: 
History, varieties, and fi eld studies.” USDA Bureau of Plant 
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 72, 75. Seed 
color: Brown. S.P.I. No. 25130. “From Knoxville, Tennessee, 
1909. Plants stout, erect, bushy; height 18 to 24 inches; 
medium early; pubescence tawny; fl owers purple; pods 
medium-sized, 2 to 2.125 inches long, tumid, half crowded, 
shattering little; seeds brown, medium-sized, 7½ to 8 mm. 
long, elliptical, much fl attened; hilum pale; germ yellow. 
Except for color of seeds and maturity, this variety is diffi cult 
to distinguish from Ito San, 17268. Grown one season. No. 
25161, from the Indiana Agricultural Experiment Station, is 
the same.” “The best varieties of soy beans (p. 75): Early–
Early Brown, 25161.”
 Stone, Wm. McD. 1914. “Soybeans and corn: A treatise 
on the most valuable of the farm crops of Ohio. Also 

practical suggestions for the improvement of soils through 
scientifi c use of lime and legumes.” Alliance, Ohio: The 
Review Press. 52 p. See p. 1-18. The Ohio 7455 soy (a 
pedigreed strain of Medium Early Brown bred by Prof. C.G. 
Williams of Ohio Agric. Exp. Station, Wooster, Ohio).
 Morse, W.J. 1918. “The soy bean: Its culture and uses.” 
USDA Farmers’ Bulletin No. 973. 32 p. July. See p. 13. 
“With the exception of the color of the seed, this variety can 
not be distinguished from Ito San.”
 Piper, Charles V.; Morse, William J. 1923. The soybean. 
New York, NY: McGraw-Hill Book Co. xv + 329 p. March. 
See p. 164. “Introduced by the Indiana Agric. Exp. Station as 
a probable hybrid of Early Yellow (Ito San) and Early Black 
varieties. Plants stout, erect, maturing in about 110 days; 
pubescence tawny; fl owers purple, 40 to 45 days to fl ower; 
pods tawny, 35 to 45 mm. long, 9 to 10 mm. wide, 6 to 7 
mm. thick, 2-3 seeded, shattering little; seed brown, 7 to 8 
mm. long, 6 to 7 mm. wide, 4 to 5 mm. thick; hilum brown; 
germ yellow; oil 17.7 per cent.; about 182,400 to the bushel.”
 Morse, W.J. comp. 1948. “Soybean varietal names used 
to date.” Unpublished. May 26. 9 p. Attached at the end of 
RSLM 148. Early Brown is listed as a variety. Medium Early 
Brown is listed as a separate variety and as a synonym of 
Early Brown. Address: USA.

246. Mammoth Yellow: New U.S. domestic soybean variety. 
Synonyms: Southern, Yellow (Morse 1927). Large Yellow, 
Late Yellow, Mammoth (Morse 1927). Late, Yellow (Morse 
1948). 1902. Seed color: Yellow (straw).
• Summary: Sources: Tennessean (The) (Nashville, 
Tennessee). 1902. “How to restore worn-out land.” Dec. 29. 
p. 6, cols. 6-7. “Next spring seed the land to Whippoorwill 
[cow] peas or the Mammoth Yellow soy beans.”
 Soule, Andrew M.; Fain, John R. 1904. “Crops for the 
silo.” Tennessee Agric. Exp. Station, Bulletin 17(1):1-24. Jan. 
See p. 24. “Conclusions:... 14. The Mammoth Yellow soy 
beans have been made into silage for two years. The average 
yield was 7.5 tons. About a half bushel of seed should be 
used per acre and the crop will require 138 days to mature. 
The cost of a ton of silage was $2.83. It was black, strong 
in odor and not palatable to cattle. Our experience does not 
favor the making of silage from soy beans alone. If the crop 
can be satisfactorily mixed with corn or sorghum it would 
make an excellent quality of silage. The diffi culty is to mix it 
economically.”
 Perkins, W.R. 1904. “Chemical work.” Mississippi 
Agric. Exp. Station / Agricultural & Mechanical College 
of Mississippi, Annual Report 17:35-39. For the fi scal year 
ending June 30, 1904. See p. 38. Seven soja bean varieties 
were grown including “the Mammoth Yellow variety 
procured from seedmen. The latter variety produced 4.5 tons 
of hay per acre...
 “Evans Seed Co., Inc. 1904. “1904 retail price list: 
Northern grown legume, forage plant, grain and grass seeds.” 
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West Branch, Michigan. 24 p. Mail order catalog. See p. 
5. “Scores of seedsmen catalogue soys with southern seed, 
generally the Mammoth Yellow. Such seed can be bought for 
$1.00 to $1.25 a bushel, but is absolutely worthless north of 
the Ohio river.”
 Wood, T.W. & Sons. 1905. Descriptive catalogue for the 
farm & garden (with order form). Richmond, Virginia. In the 
section on “Seeds For the Farm” (p. 68), “Mammoth Yellow 
Soja Beans” are mentioned.
 Piper, Charles V.; Morse, William J. 1923. The soybean. 
New York, NY: McGraw-Hill Book Co. xv + 329 p. March. 
See p. 42, 166. Page 42 states: “Mammoth.–The Mammoth 
is at present the most important soybean grown in the United 
States. It has also been known as Late, Yellow, Late Yellow, 
Southern, and Mammoth Yellow. The date of introduction of 
this variety is very obscure, and nothing defi nite is known 
regarding its origin.” Page 166 states: “Nothing defi nite 
is known regarding the origin of this variety. Plants stout, 
erect, bushy, maturing in about 145 days; pubescence gray; 
fl owers white; 85 to 90 days to fl ower; pods straw, 35 to 45 
mm. long, 9 to 10 mm. wide, 7 to 8 mm. thick, 2-3 seeded; 
seed straw yellow, 7 to 8 mm. long, 6 to 7 mm. wide, 5 to 6 
mm. thick; hilum tawny; germ yellow; oil 18.6%’ 128,700 
to the bushel.” Note: This is the fi rst USDA list of soybean 
varieties to give an entry for Mammoth Yellow. The previous 
four lists all gave Mammoth as the variety. Only Ball (1907, 
p. 27) listed Mammoth Yellow as a synonym for Mammoth.
 Morse, W.J. 1927. “Soy beans: Culture and varieties.” 
USDA Farmers’ Bulletin No. 1520. 34 p. April. See p. 8, 
10. “Large Yellow.–The same as Mammoth Yellow.” “Late 
Yellow.–The same as Mammoth Yellow.” “Mammoth.–
The same as Mammoth Yellow.” “Southern.–The same as 
Mammoth Yellow.”
 Morse, W.J.; Cartter, J.L. 1939. “Soybeans: Culture and 
varieties.” USDA Farmers’ Bulletin No. 1520 (Revised ed.) 
39 p. Nov. See p. 10. “Mammoth Yellow–Nothing defi nite is 
known regarding the origin of this variety. It is said to have 
been grown in North Carolina since about 1880. Maturity, 
about 135 days;... seeds, straw yellow with brown hilum, 
about 2,150 to the pound; germ, yellow; oil, 19.57 percent; 
protein, 45.83 percent.”
 Hartwig, E.E.; Nelson, W.L. 1947. “Soybeans in 
North Carolina.” Soybean Digest. Nov. p. 11-13. “In 
1882 a soybean later designated as Mammoth Yellow was 
introduced into the northeastern section of North Carolina. 
This variety proved to be well adapted to the Tidewater area 
of North Carolina and Virginia and the soybean gained a 
foothold in America. Soybean production in that area was 
for the purpose of forage production or for seed to be sold in 
other areas.”
 Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA 
soybean germplasm collection inventory.” Vol. 1. INTSOY 
Series No. 30. p. 12-13. Mammoth Yellow is in the USDA 
Germplasm Collection. Maturity group: VII. Year named 

or released: by 1895. Developer or sponsor: Unknown. 
Literature: 01, 02, 03. Source and other information: 
Unknown origin, probably from Japan. Grown in North 
Carolina since 1882. Also called ‘Mammoth’. Prior 
designation: None. Address: USA.

247. Cole’s Seed Store. 1902. Cole’s garden annual (Mail 
order). Pella, Iowa. 80 p. 23 cm.
• Summary: In the section on “Cole’s Farm Seeds,” page 
53 states: “Soja or Soy Beans–This plant is giving great 
satisfaction to many farmers, as builder up of poor thin 
soil and as a rich fodder plant. It is from Japan similar to 
clover in its habit of growth as a soil enricher and gathering 
nitrogen from the air. They grow from 2 to 4 feet high, 
heavily podded with nutritious beans, yielding from 25 to 40 
bushels per acre, and from 10 to 15 tons of fodder per acre. It 
is very valuable fodder either for curing, feeding green or for 
the silo, extremely rich as fl esh formers. Plant when ground 
is warm, in drills 2½ feet apart dropping seed about 3 inches 
apart, or broadcast using about ½ bushel of seed per acre.
 “Early Yellow or Coffee Berry–Beans medium, very 
productive, grows 2½ to 3½ ft. One of the earliest. Per pkt. 5 
cts., ¼ lb. 10 cts., lb. 30 cts., by freight, pk. $1.00, bu. $3.50.
 “Medium Early–Beans large, grows 2½ to 4 feet. Good 
cropper. Popular in the west. Per lb. 20 cts., 3 lbs. 50 cts., by 
freight pk. $1.00, bu. $3.50, 2 bu. $6.50.”
 An illustration shows a soy bean plant in full leaf; a 
bunch of pods is in the upper left corner.
 On the cover is written: “Cole’s garden annual. 1902. 
Garden, farm, and fl ower seeds. Pella, Iowa.” The fi rst page, 
titled “To our friends and customers,” is by E.M. Cole, 
proprietor of Cole’s Seed Store, in Pella, Iowa; it is dated 
1 Jan. 1902. This catalog is owned by the Smithsonian 
Horticulture Branch Library in Washington, DC. Call 
number: #030481. Address: Pella, Iowa.

248. Dalbey, D.S. 1902. Pork production in Illinois. Illinois 
Agriculturist 6:74-80. [2 ref]
• Summary: Includes fi gures of increase in weight and value 
of hogs pastured on soybeans for a summer. “The results of 
these experiments plainly indicate the value of cow-peas and 
soy-beans for hogs both as green feed and mature seed.” A 
table (p. 76) shows the composition of American hog feeds, 
including “soy beans” which yield 35 bu/acre of seeds, 2,100 
lb/acre of green fodder, and 1,873 lb/acre of dry matter. They 
give the largest amount of protein and have the best (lowest) 
nutritive ratio (1:1.18). Address: Univ. of Illinois, Class of 
1902.

249. Early Green: New U.S. domestic soybean variety. 
Synonyms: Guelph (Ball 1907), Medium Green (Morse 
1948). 1902. Seed color: Green.
• Summary: Sources: Henderson, Peter, & Co. 1902. 
American Farmer’s Manual. New York, NY: Orange Judd 
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Co. 33 p. See p. 23. “Early Green.–These beans have 
attracted much attention in recent years on account of their 
high feeding qualities, but all were too late to be of value 
in the Northern States. This variety has proved its earliness 
and value in the Northern States by not only producing 
large fodder crops, but ripening the seed as far north as 
Massachusetts. They are worthy of a place on every farm, 
either as a grain crop or fodder crop to feed green, or for the 
silo.” Note: Since the name of this variety is written only 
once, and in all uppercase (capital) letters, we cannot be 
certain that “Early Green” is being used as a true varietal 
name rather than as a descriptive term.
 Henderson (Peter) & Co. 1904. “Wholesale catalogue 
of seeds, plants and bulbs. Implements, tools, fertilizers, 
insecticides, books, requisites, etc.” (Mail-order catalog). 
New York, NY. 40 p. Spring. 27 cm. See p. 29. In the half-
page section titled “Farm seeds” (p. 29) we read: “Beans, 
Soja or soy... “Early Green Soja, 60 lb. per bush. 10¢ lb., 
$1.10 peck, $3.85 bushel.”
 TenEyck, A.M.; Shoesmith, V.M. 1904. “Farm 
department: Crop experiments in 1903.” Kansas Agricultural 
Experiment Station, Bulletin No. 123. p. 179-239. March. 
See p. 193-96. Issued May 1904.
 Frear, William. 1905. “Composition of soy beans.” 
Pennsylvania Agric. Exp. Station, Annual Report. Part 
II. p. 39-40. For the year 1904-05. See p. 39 and 40. Five 
varieties of soy beans were grown by Mr. Eli G. Reist, who 
lives a short distance south of Mt. Joy, Lancaster county, 
Pennsylvania. “He states that the seeds were received 
by him, early in 1904, from the Agricultural Experiment 
League, of Cornell University [Ithaca, New York]. They 
were planted May 20, 1904, in rows three feet apart.” Details 
on each of fi ve varieties are given. “Early Green: Harvested, 
Sept. 20, 1904; yield, 25 bushels per acre. Height of plants; 
30 inches; habit, upright; pods close to stem.” A table (p. 40) 
shows: Color [of seeds]: Pea green. Average long diameter: 
0.19 inches. Weight of 100 seeds: 22.93 grams. Weight per 
bushel: 59.3 pounds. The chemical composition is given 
on both an air-dry and water-free basis. “The Ita San [sic, 
Ito San] and Early Green are... early enough in maturing to 
complete their development in the southern and less elevated 
portions of the State [Pennsylvania], and are preferable to 
those of earlier maturity, because of the superior size of their 
plants and their prolifi cacy in seed production.”

250. Henderson (Peter) & Co. 1902. American farmer’s 
manual (Mail-order catalog). New York, NY: Orange Judd 
Co. 33 p. 27 cm.
• Summary: The date, 1902, appears at the upper left on 
the front cover. Two bold boxes, each 2½ by 2 inches, 
introduce the contents of this publication: (1) “Henderson’s 
special grass mixtures for hay and permanent pastures.” (2) 
“Henderson’s superior seeds of grasses, clovers, cereals, 
forage plants, root crops, etc., etc., etc.” A horizontal photo 

shows many cows grazing in a fi eld.
 Page 1 proclaims: “’Blood will tell’ in seeds... as 
well as in animals.” The company president is now Chas. 
Henderson. In a large circle with three black hands pointing 
to it is written: “Henderson’s superior seeds are procurable 
only direct from us! We no longer supply through dealers, 
store-keepers, etc. By only supplying the planter direct we 
protect many customers who have had inferior Seeds, etc., 
foisted upon them as ‘Henderson’s.’”
 The top one-third of page 23 states: “Soja or Soy Beans: 
Valuable for either fodder or grain. Procurable only from 
Peter Henderson & Co., New York.
 “Early Green.–These beans have attracted much 
attention in recent years on account of their high feeding 
qualities, but all were too late to be of value in the Northern 
States. This variety has proved its earliness and value in the 
Northern States by not only producing large fodder crops, 
but ripening the seed as far north as Massachusetts. They 
are worthy of a place on every farm, either as a grain crop 
or fodder crop to feed green, or for the silo. The grain is the 
richest known vegetable substance, and when ground and 
fed to cattle gives a milk richer and better than cotton seed or 
other meal. Planted in rows 2½ feet apart, with 6 to 8 plants 
to the foot of row, requiring about half a bushel per acre, they 
yield 15 to 20 tons per acre of fodder exceedingly rich in 
fl esh formers. For green feed, use from time of blossoming 
till pods are well fi lled; for the silo, cut as soon as most 
of the pods are well fi lled, and cut into ½-inch to 2½-inch 
lengths. They are soil enrichers, gathering nitrogen from the 
air in the same manner as clover, the roots being crowded 
with tubercles, which give them this power. 15 c. lb., $1.25 
peck, $4.00 bushel.
 “Late–Being nearly a month later than the early variety 
offered above, should not be used north of Virginia. $1.00 
peck, $3.00 bushel.”
 An illustration shows an Early Soja Bean plant with 
many leaves and pods, plus a small bunch of pods to the 
upper left of the plant.
 The bottom two-thirds of the page is titled “The 
‘Henderson’ ensilage combination: A complete, balanced 
feed ration grown on the farm. The left column explains that 
that combination is soy beans and millet. “But the American 
farmer can now, by the aid of the Soja or Soy Bean, grow on 
his own farm, at small cost, a combination which furnishes a 
wholesome, economical and complete feed for milch cows. 
This combination is composed of two parts corn or millet 
to one part Soja Beans, grown separately, but mixed, when 
fi lled in the silo... We recommend all farmers to plant this 
year at least an acre or two of Soja Beans, to test and prove 
for themselves the value of the combination, and we are 
confi dent that, thereafter, all who try it will each year grow 
a larger acreage. Planted in the latter part of May in latitude 
of New York the Beans are ready for harvesting in about 100 
days.”
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 The right column is a long excerpt from an article by 
Wm. P. Brooks, Professor of Agriculture, Massachusetts 
Agricultural College, dated Nov. 25th, 1898. He writes: 
“The combination of Corn or Millet, and early Soja 
Beans, in suitable proportions, certainly puts it within the 
power of the farmer to produce silage, which makes more 
nearly a perfectly balanced fed for dairy cows than any 
other combination with which I am acquainted. This will 
be evident from the table below, which shows the most 
generally accepted standard for the feeding of the cow, 
and the composition of different kinds of silage. It will 
be seen that the millet and soy bean silage contains the 
various nutrients in nearly the same proportion called for 
in the standard. The nutritive ratio, that is the proportion of 
digestible fl esh formers (albuminoids) and digestible heat 
producers (carbohydrates and fat), called for by the standard, 
is 1:5.7. In the millet and soy bean silage, it is 1:6.0.”
 The Peter Henderson author lived 1822-1890.
 Note: This is the earliest document seen (Nov. 2020) 
that mentions the soybean variety Early Green. Since the 
name of this variety is written only once, and in all uppercase 
(capital) letters, we cannot be certain that “Early Green” is 
being used as a true varietal name rather than as a descriptive 
term. Address: 35 & 37 Cortlandt St., New York, New York.

251. Johnson & Stokes. 1902. Garden and farm manual 
(Mail order). Philadelphia, Pennsylvania. 88 p.
• Summary: In the section on “Selected Farm Seeds,” page 
58 states: “Soja Bean (Late Variety)–The demand for the 
Soja or Japanese Soy Beans has grown remarkably of late 
years. Their great value is as a forage crop and for fertilizing 
the soil and for pasturing or feeding the green fodder much 
in the same way as the cow pea. A valuable variety south of 
the Ohio River. Sow broadcast one-half bushel to the acre, 
or it may be planted in drills three feet apart and one foot 
between plants. Pkt., 10c.; lb., 25 c.; 3 lbs., 60 c., postpaid; 
by freight or express, qt., 20 c.; peck, 70 c.; bush., $2.25.
 “Soja Bean (Early Variety)–The ordinary or late soja 
bean, described above, while valuable south of the Potomac 
and Ohio Rivers, is too late to be of value in the far Northern 
States. This variety ripens in all of the Northern States, where 
it has been grown over four feet in height, heavily podded 
with seed and yielded over ten tons per acre. It is a valuable 
fodder variety either for feeding green or for the silo. Being 
a rich nitrogenous feed, it is unsurpassed as a fl esh-former, 
and, like the clovers, is a soil-improver, deriving its nitrogen 
from the air. Concerning the “New All who are interested in 
this class of plants should give our New Early Soja or Soy 
Bean a trial. Choice seed grown for us in Michigan” [by E.E. 
Evans]. Lb., 25 c.; 3 lbs., 60 c., by mail, postage paid; by 
express or freight, qt., 25 c.; peck, $1.00; bushel of 60 lbs., 
$3.50.
 A very interesting photo (2.75 by 6.63 inches) shows 
“A fi eld of our new early Soja Beans growing in northern 

Michigan.” A mother and daughter are standing in the fi eld. 
 Note: This is the earliest seed catalog seen (July 2014) 
that contains a photograph of soybean plants or soybeans. 
If we compare this photo with the photo on the cover of the 
“1904 Retail Price List” from the Evans Seed Co. of West 
Branch, Michigan, we can see clearly that the mother and 
daughter in each photo are the same! Therefore the photo 
of soybeans in this 1902 Johnson & Stokes catalog shows 
soybeans growing on the farms of the Evans Seed Co. in 
northern Michigan. Moreover, Johnson & Stokes almost 
certainly obtained its “New early variety” from the Evans 
Seed Co. Thus, the Evans Seed Co. must have been growing 
soybeans by 1902.
 On the cover of this catalog is an illustration of a jovial, 
elderly man, admiring a giant tomato which he is holding on 
the fi ve fi ngers of his right hand. He has a white beard, bald 
head, and fairly long white hair, and is wearing spectacles 
and suspenders. This is the fi rst cover of a Johnson & Stokes 
catalog on which this man appears; he will soon appear on 
many more.
 This catalog is owned by the Smithsonian Horticulture 
Branch Library in Washington, DC. Call number: 
11055. Address: 217 and 219 Market St., Philadelphia, 
Pennsylvania.

252. MacKay, Angus. 1902. Experimental Farm for the 
North-West Territories. Report of Superintendent. Annual 
Report of the Experimental Farms (Ottawa, Canada). p. 457-
512. For the year 1901. Se p. 475.
• Summary: The section titled “Experiment with Soja beans” 
(p. 475) states: “Sown on May 22, on 1/20th acre plots of 
land manured and fall-ploughed. Cut September 14. No pods 
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formed.” The best yield from 3 plots (7 tons 1,550 pounds 
per acre, green) was from beans planted in rows 21 inches 
(rather than 28 or 25 inches) apart. Address: Superintendent, 
Experimental Farm, Indian Head, North-West Territories, 
Canada.

253. Pieters, A.J. 1902. Agricultural seeds–Where grown and 
how handled. Yearbook of the United States Department of 
Agriculture p. 233-56. For the year 1901. See p. 241-42.
• Summary: The section titled “Cowpeas and Soy Beans” 
(p. 241-42) states: “Perhaps the most important of the 
leguminous forage plants besides those mentioned above 
[clover, alfalfa] is the cowpea. The area in which this great 
nitrogen gatherer is used as a soil enricher increases every 
year... The cowpea is a plant of warm weather and long 
season...”
 “The soy bean, which shares with the cowpea the 
reputation of an excellent forage and fertilizing crop, has a 
more northern and western range than the latter. The early 
varieties mature seed in Ohio and in Kansas, and some 
varieties seed very heavily... The yield in Kansas varies from 
15½ to 30 bushels per acre, according to the land, and the 
expense of growing, harvesting, and thrashing the crop is 
about 55 cents per bushel.” Address: Botanist, in Charge of 
Seed Lab., Bureau of Plant Industry.

254. Saunders, Wm. 1902. Experimental work at the Central 
Experimental Farm, Ottawa, Ontario. Annual Report of the 
Experimental Farms (Ottawa, Canada). p. 7-86. For the year 
1901. See p. 34.
• Summary: The section titled “Experiments with Soja 
beans” (p. 34) begins: “Three plots of one-fortieth acre each 
were sown in rows at different distances apart, viz.: 21, 28, 
and 35 inches to gain information as to the best distance for 
sowing to secure the heaviest crops. The soil was a light 
sandy loam which received a dressing of barn-yard manure 
during the winter of 1899 and 1900 of about 12 tons per acre. 
The previous crop was potatoes.”
 The soybeans sown in rows 28 inches apart gave the best 
yields: 16 tons 400 pounds per acre of green crop, including 
16 bushels per acre of beans. The growth was strong and 
even, very leafy. Average height: 40-45 inches. The pods 
were well formed, the beans were full grown and beginning 
to harden at time of cutting. Address: LL.D., F.R.S.C., F.L.S, 
Director, Dominion Experimental Farms, Ottawa, ONT, 
Canada.

255. Sharpe, Thomas A. 1902. Experimental Farm for British 
Columbia. Report of Superintendent. Annual Report of the 
Experimental Farms (Ottawa, Canada). p. 513-58. For the 
year 1901. See p. 532.
• Summary: Page 532 states that Soja beans were sown on 
April 30 in plots 8-10. Those sown in rows 28 inches (rather 
than 21 or 35 inches) apart gave the best yields: 2 tons 920 

pounds per acre when cut green. Length of stalks: 24-26 
inches. Not so many pods formed. Address: Superintendent, 
Experimental Farm, Agassiz, BC, Canada.

256. Zavitz, C.A. 1902. Report of experimentalist. Ontario 
Agricultural College and Experimental Farm (Guelph), 
Annual Report 27:82-111. For the year 1901. See p. 92-93.
• Summary: The section titled “Soy, soja or Japanese beans” 
(p. 92-93) states: “About twenty years ago, Prof. Georgeson, 
then connected with the Agricultural College in the State 
of Kansas, imported from Japan fi fteen varieties of the Soy 
beans, with which he conducted practical experiments on 
the Experimental Station grounds and found that fi ve of 
the varieties gave good results. These fi ve varieties were 
imported from Kansas some ten years ago for growing in our 
experimental plots.
 “The Early Yellow Soy Bean has given decidedly the 
best results among the fi ve varieties which we obtained from 
Kansas. [Note: It seems that Zavitz has renamed the Yellow 
Soy Bean to Early Yellow Soy Bean within the past year. 
The names of the other four varieties are not given here]. 
The record of this variety has been satisfactory throughout, 
and the yield of grain per acre in 1901 was 25.3 bushels. 
When we realize that this grain when ground furnished a 
meal about equal in composition to cotton seed meal, we 
cannot help but acknowledge that this variety furnishes a 
large amount of valuable food constituents. It has given good 
results in the co-operative experiments throughout Ontario, 
as well as in the trials at the College.” Address: B.S.A., 
Experimentalist, Ontario Agricultural College [Guelph, 
Ontario, Canada].

257. Zavitz, C.A. 1902. Co-operative experiments in 
agriculture. Ontario Agricultural and Experimental Union, 
Annual Report 23:9-24. For the year 1901. See p. 10, 12, 14-
15, 21-22.
• Summary: A table titled “List of experiments for 1901” (p. 
10), under “Grain crops” includes “Testing cow peas and two 
varieties of Soja or Japanese beans–3 plots.”
 In the section on “Reports of the experiments” a 
table titled “Grain crops” (p. 12) shows that 13 tests were 
conducted on “Soy beans.” Early Yellow (estimated value 
100), yielded 1.5 tons/acre of straw and 21.4 bu/acre of 
grain. Medium Green (E.V. 86), 2.2 tons/acre of straw and 
18.1 bu/acre of grain.
 The subsection titled “Soy, soja, or Japanese beans” 
(p. 14-15) includes a summary and notes: The Early Yellow 
variety usually ripens well, and is one of the very best 
varieties of the Soy beans for the production of grain. For 
the production of green fodder or for silage, however, the 
Medium Green is likely to give better satisfaction, owing to 
its more luxuriant growth and greater development of leaf. 
In those parts of Ontario where the pea weevil is becoming 
so abundant as to practically ruin the pea crop, the Soy bean 
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might be grown to great advantage.”
 In the question and answer session (p. 21-22): “Q: At 
what time do you plant the Soy beans? C.A. Zavitz: We 
usually plant the Soy beans about the 5th of May.
 “Q: How are the Soy beans usually planted? Zavitz: The 
seed should be sown in rows and the crop cultivated. The soy 
bean is being used considerably in some of the Eastern States 
by dairymen who wish to secure very rich food for their 
animals. It is also beginning to be grown quite extensively 
in some of the Western States, particularly Kansas. The crop 
will serve admirably as a substitute for peas in those sections 
where the pea weevil is doing so much damage.” Address: 
B.S.A., Director of Experiments, Agricultural College, 
Guelph [Ontario, Canada], and Secretary of the Union.

258. Nourse, D.O. 1903. Forage plants. Virginia Agricultural 
Experiment Station, Bulletin No. 145. p. 11-19. Feb.
• Summary: Describes many forage crops grown at the 
station. Soy beans and cow peas have been grown for two 
years, and all the other crops for only one year. On p. 18 
we read: “Soy bean (Medium Green). Stand very heavy and 
uniform. Seed not mature. Foliage green, thick, heavy. Plant 
bushy and erect. Stem woody, tough, diffi cult to harvest and 
covered with fi nd hairs. Pods 1 to 2 inches long, each having 
2 seeds and 25 to 50 pods per plant. At its best will cover 
ground completely if planted 3½ feet apart, even though it 
never runs, but stands rigidly erect. Yield in 1901, 14,720 
pounds per acre and in 1902, 2,000 pounds per acre.”
 “Of the Soy beans, the only one we grew that seemed 
of particular merit is the Medium Green.” Address: B.S., 
Agriculturist [Blacksburg, Montgomery Co., Virginia].

259. Dalbey, Dwight S. 1903. The cowpea and soy bean in 
Illinois. Illinois Agricultural Experiment Station, Circular 
No. 69. 15 p. April.
• Summary: Contents: Introduction. Cowpea varieties. 
Variety tests for yield. Variety tests of soy bean. Planting. 
Cultivation. Harvesting. Feeding and fertilizing value. 
Conclusion. Summary.
 The Introduction begins: “Many farmers in Illinois, 
especially in the central and northern sections of the state, 
are not familiar with the cowpea and soy bean... Soy beans 
are of more recent introduction, and this crop is not so well 
known as cowpeas.” Yet “both crops have been grown in 
this state long enough and to such an extent that they have 
passed beyond the purely experimental stage, and in places 
they are already considered as important factors in Illinois 
agriculture” (p. 1).
 Last year a yield test of 8 varieties was conducted. A 
table (p. 7) shows the varieties and yields (in bushels per 
acre) as follows, listed in descending order of yield: Medium 
Green 41.7 bushels/acre, Early White 38.2, Ito San 37.8, 
Medium Yellow 35.6, Early Yellow Dwarf 32.3, Early Black 
27.8, Late Mammoth (not mature), Brown from Japan (not 

mature).
 “The late Mammoth is good to use for hay or ensilage, 
but does not ordinarily mature seed in this state As a general 
rule, it may be said that soy beans are better adapted to the 
north than cowpeas, since they are not so sensitive to frost.” 
Note that the word “late” before Mammoth is written in all 
lowercase letters.
 Pioneer soybean growers in Illinois include Dr. Robert 
C. Morris of Richland County (he has been very successful), 
Mr. Fred W. Ladage of Sangamon County, Mr. Charles 
A. Rowe of Morgan County, and Mr. H.B. Rice of Fulton 
County.
 Harvesting: For hay soy beans should be cut when in 
bloom or soon after. “When the Mammoth variety of soy 
beans is used for hay, they may be harvested and bound 
in bundles with a corn binder, Doctor Robert C. Morris of 
Richland County grows this variety, which attains a height 
of four feet, and harvests with his corn binder, shocking 
the bundles in the fi eld like corn until cured, after which he 
shreds the soy bean bundles and his corn fodder together for 
feed.
 “In curing cowpea or soy bean hay, the hay tedder and 
side-delivery hay rake are useful tools to facilitate quick 
and uniform drying.” When harvesting for seed, use a two-
wheeled bean and pea harvester or cutter. The beans may be 
left in a windrow until threshing. “Threshing is best done by 
specially constructed machines in which the fi rst cylinders 
are reduced in speed, and the rest of the separator maintained 
at ordinary speed. Threshing is best done with a bean 
thresher, such as that made especially for the purpose by 
The Bidwell Thresher Company, of Batavia, New York, but 
a wheat separator may be used with all blank concaves and 
running as slowly as the machine will permit and not clog the 
shakers.” A table (p. 14), giving the digestible constituents 
of various crops (including soy bean seed, soy bean hay, soy 
bean ensilage, and corn and soy bean ensilage) shows that 
“soy bean grain is rich in the constituents that corn lacks and 
vice versa, so that the two combine to make a balanced ration 
for stock.”
 A “very excellent feed is produced by mixing green 
cowpeas or green soy beans with corn for ensilage.”
 To summarize: “Cowpeas and soy beans are leguminous 
plants and compare favorably with clover as soil improvers, 
and for some purposes possess an advantage over clover, 
in their quick maturity... Cowpeas and soy beans produce 
large yields of both hay and grain, the former being equal 
in feeding value to clover hay and the latter practically 
equivalent to linseed meal and other concentrated feeds.” 
Photos show: (1) A soy bean plant at 2½ months old (p. 
3). (2) A plat of medium green soy beans 2½ months after 
planting (p. 8). (3) “Matured soy bean plant of early white 
variety. Planted May 18th and matured for ‘hogging off’ 
August 21st” (p. 13).
 Note 1. This is the earliest English-language document 
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seen (Aug. 2014) that uses the word “hogging” or the term 
“hogging off” in connection with soybeans.
 Note 2. This is the earliest document seen (June 
2021) that mentions the use of a bean thresher for soybean 
production.
 Note 3. This is the earliest document seen (Nov. 2020) 
that mentions the soybean variety Medium Yellow.
 Note 4. Webster’s Dictionary (1985) defi nes tedder, 
a word fi rst used in the 15th century, as “one that teds; 
specifi cally: a machine for stirring or spreading hay to hasten 
drying or curing.” Address: Asst. in Agronomy.

260. Medium Yellow: New U.S. domestic soybean variety. 
Synonyms: Early Yellow, Mongol, Banner, Roosevelt (Morse 
1918). 1903. Renamed Midwest by 1923. Seed color: Yellow 
(straw).
• Summary: Sources: Note: After about 1923 Medium 
Yellow was considered to be the same as Midwest.
 Dalbey, Dwight S. 1903. “The cow pea and soy bean 
in Illinois.” Illinois Agric. Exp. Station, Circular No. 69. 15 
p. April. Last year a yield test of 8 varieties was conducted: 
The varieties and yields (in bushels per acre) were as 
follows, listed in descending order of yield (p. 7): Medium 
Green 41.7 bushels/acre, Early White 38.2, Ito San 37.8, 
Medium Yellow 35.6, Early Yellow Dwarf 32.3, Early Black 
27.8, Late Mammoth (not mature), Brown from Japan (not 
mature).
 Piper, Charles V.; Morse, W.J. 1910. “The soy bean: 
History, varieties, and fi eld studies.” USDA Bureau of Plant 
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 46, 75. Seed 
color: Straw yellow. S.P.I. No. 17269. “From central China, 
1901... Grown nine seasons. This is the variety frown as 
Medium Yellow by the Tennessee Agricultural Experiment 
Station.” “The best varieties of soy beans (p. 75): Medium–
Medium Yellow, 17269.”
 Morse, W.J. 1918. “The soy bean: Its culture and 
uses.” USDA Farmers’ Bulletin No. 973. 32 p. July. See p. 
15: “Medium Yellow.–A well-known variety that has been 
grown under the names Early Yellow, Mongol, Banner, and 
Roosevelt, and also erroneously as Hollybrook and Ito San. 
This variety gives an excellent yield of seed and is also 
suitable for forage. Plants stout, erect, maturing in about 115 
days; pubescence tawny; fl owers purple, seeds straw yellow, 
with a seed scar ranging from pale to light brown, medium 
small, about 262,000 to the bushel; oil, 19.3%; protein, 
34.1%.”
 Piper, Charles V.; Morse, William J. 1923. The soybean. 
New York, NY: McGraw-Hill Book Co. xv + 329 p. March. 
See p. 167, 328. “Medium Yellow (see Midwest).” Address: 
USA.

261. Grandeau, Louis. 1903. Le soja hispida: Culture, fumure 
et rendements–Expériences de la Station Agronomique 
de Rennes [The soybean: Culture, manuring and yields–

Experiments at the Agronomic Station of Rennes]. Journal 
d’Agriculture Pratique 67(1):817-19. June 25. [1 ref. Fre]
• Summary: From 1897 to 1901, Mr. Lechartier, director 
of the agronomic station at Bretagne, conducted very 
conclusive experiments on the requirements of 4 varieties 
of soybeans. (Several days before his untimely death, he 
sent Mr. Grandeau the results of his trials, and Mr. Grandeau 
plans to publish these shortly in the Annales de la Science 
agronomique française et étrangère.) In 1900 studied 
the infl uence of certain manures / fertilizers, especially 
nitrogen fertilizers. The fi rst table shows that his mixture 
was composed of superphosphate superphosphate 200 kg, 
potassium chloride 400 kg, sodium nitrate (nitrate de soude) 
200 kg, and plaster (plâtre) 200 kg. Certain parcels did not 
receive the nitrate. Half of the harvest was cut green, the 
other half matured to grain. Table two shows the results 
obtained in terms of kg/ha harvested (green forage / seed 
grain): Complete fertilizer (22,000 kg green / 1,500 kg 
seed), fertilizer without potash (22,200 / 1,300), fertilizer 
without nitrogen (22,800 / 1,900), complete fertilizer with 
a double dose of phosphoric acid (22,800 / 1,700). Among 
the soybean varieties tested were early soya from Podolia 
(1900), black soybean, and Soja d’Etampes (1901). Tables 
three and four shows yields of black soybeans and of Soja 
d’Etampes in 1901, both green forage and seeds, with 
different applications of fertilizer. Address: France.

262. Nourse, D.O. 1903. Cow peas and soy beans. Virginia 
Agricultural Experiment Station, Bulletin No. 149. p. 91-99. 
June.
• Summary: Variety trials were conducted using 20 varieties 
of soy beans with the following names: Medium Green, 
Olive Green, Green Samarow, Southern Soja, Ito San–
Yellow, Early Brown, Woods Soja, Cross Bred No. 6, Cross 
Bred No. 9, Department of Agriculture No. 8422, 8423, 
8424, 8497, 9407, 9408, 9409, 9415, 9416, 9417, 9418. The 
following details are given for each variety: Date sown: 
May 18. Condition on Aug. 28. Condition on Sept. 12. Yield 
in 1903 (in pounds/acre of green forage). Average yield of 
green forage for 3 years (when known). The top yields of 
green forage in 1903 came from: Dep. of Agriculture 8424 
(18,200 lb/acre). Dep. of Agriculture 9409 (14,350 lb/acre). 
Woods Soja (14,000 lb/acre). Dep. of Agriculture 9415 
(13,650 lb/acre).
 “The peas and beans were grown on plots of one-
twentieth acre each, in rows two and a half feet apart. This 
is rather close for some of the larger plants, but none too 
thick for the average, and if the crops are to be used for green 
manures and not for seed or hay products, a little crowding 
would be no objection.
 “Until recently the varieties of soy beans have been 
very limited, but this year we can, thanks to the Department 
of Agriculture at Washington [DC], report on a very 
considerable number, and among them some very promising 
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ones.
 “In considering the value of the beans as compared 
with the cow peas, the former has, at the outset, one serious 
drawback–viz., the cost of the seed. Soy beans are now 
advertised at about one dollar per bushel more than cow 
peas, common varieties of each being considered; but if 
the demand becomes enough to attract the attention of seed 
growers, the prices will probably be reduced.
 “On account of the hard stalk, the soy bean cannot make 
a good hay, but little more than the leaves being edible; but 
as green food, or as green manure, there would seem to be 
no reason why it should not rank well, the upright nature of 
its growth making it so much easier to handle than the cow 
peas, with their long, interlacing runners.”
 “In following descriptions, we give conditions on 
August 28th, which is as early as any would care to gather 
the crop or plow it under, and again on September 12th, 
when in most sections of Virginia the crop should be 
gathered on account of danger from frosts. This second date, 
too, was the time of cutting and weighing the green product.”
 Note 1. The varieties “Cross Bred No. 6” and “Cross 
Bred No. 9” were developed by Mr. E.E. Evans of West 
Branch, Michigan.
 Note 2. In the entry for “Ito San, Yellow” it is not clear 
whether “Yellow” refers to an alternative name for Ito San 
(more likely, we think) or the color of the Ito San seeds (less 
likely).
 Note 3. This is the earliest (and only) English-language 
document seen (Nov. 2020) that uses the term “Olive 
Green” to describe the color of a soybean. Address: B.S., 
Agriculturist.

263. Duggar, J.F.; Richeson, J.M. 1903. Alfalfa, sorghum, 
soy beans, and other forage plants. Alabama Canebrake 
Agricultural Experiment Station, Bulletin No. 20. 20 p. Dec. 
See p. 12-14.
• Summary: A table (p. 8) shows “Yields of various forage 
plants per acre.” Yellow soy beans and cow peas are among 
the twelve crops. Two of the sorghum crops have two 
cuttings each. The soy beans, which were cut on Sept. 8, 
yielded 27,136 lb/acre of green forage; this became 13,568 
lb/acre of hay when stored, and 9,405 lb of hay when 
calculated as 40% of green weight.
 The section titled “Crops suitable for hogs” (p. 12-
13) discusses yellow soy beans, Spanish peanuts, Virginia 
peanuts, and other crops which were planted on 31 April 
1903. A table (p. 12) shows the yield of these and three other 
crops in pounds and bushels per acre. The weight per bushel 
varies greatly. The yield of yellow soy beans was 2,048 lb 
and 34.1 bu per acre, the third highest in pounds after sweet 
potatoes and Virginia peanuts (2,912 lb).
 The section titled “Soy beans” (p. 13-14) begins: 
“Especial attention is called to this plant, since it promises to 
be extremely useful, both for forage and grain on lime soils.”

 The yield of soy bean hay is considerably greater than 
that of any variety of cow pea hay. “A still more important 
advantage of soy beans, especially on this soil where 
cowpeas are inclined to fruit poorly and tangle badly, is 
the erect growth and uniform fruitfulness of the soy bean. 
Its upright or bushy form and freedom from runners make 
harvesting and curing for hay much easier than the handling 
of cowpea hay.
 “The soy bean is a leguminous or soil-improving plant 
having considerable resemblance to the cowpea... The 
seed of soy beans are richer in protein, or muscle-forming 
material, than any ordinary seed or grain.” Address: 1. 
Director, Auburn; 2. Asst. Director in Charge, Uniontown, 
Alabama.

264. Watson, George C.; Mairs, Thomas I. 1903. Forage 
and soiling experiments, 1902. Pennsylvania State College. 
Agricultural Experiment Station, Bulletin No. 65. 12 p. Dec.
• Summary: “During the summer of 1902 an experiment 
was undertaken to determine the yield of certain forage 
crops, also to determine as far as possible their comparative 
feeding value for soiling purposes.” Eight crops, including 
“soja beans,” were selected for the trial and fed to three 
cows: Lucy, Letha, and Cena’s Favorite. “The soja beans 
were planted May 12th in drills 20 inches apart and were 
cultivated several times during the summer... On May 28th, 
another plot of ground was sown to soja beans with a fi eld 
grain drill.”
 Table 1 (p. 6) gives information on each crop. The soja 
beans were harvested July 29 to Aug. 4. Yield per acre: 
Green 9,9934 lb. Dry 2,016 lb. Per cent. of nitrogen in dry 
matter: 2.22. One acre of soja beans would feed ten cows for 
17 days. “When fi rst fed soja beans, the cows ate the stems 
up clean, but before they were changed from this feed to the 
next they were leaving the woody part of the stems.” The 
milk production of one cow increased when fed soja beans, 
the production of two other cows decreased. The milk of 
all the cows decreased in butter-fat when fed on soja beans. 
When green soja bean fodder was allowed to stand over 
night, it lost 13 to 15 per cent. of its moisture content.
 Note: This could be the earliest document seen (Nov. 
2020) that mentions the soybean variety Green, but it is not 
as clear as TenEyck and Shoesmith (March 1904). Address: 
1. M.S., Agriculturist, Pennsylvania State College, Centre 
County, Pennsylvania.

265. Fletcher, James. 1903. Report of the Entomologist and 
Botanist. Annual Report of the Experimental Farms (Ottawa, 
Canada). p. 169-201. For the year 1901. See p. 177, 185.
• Summary: In the section titled “The pea weevil or ‘pea 
bug’ (Bruchus pisorum, Linn.) (p. 175), a table (p. 177) 
shows those companies and individuals “who have taken an 
active part in the discussion of the best means of remedying 
the existing injury to the pea crop by the weevil.” One of 
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these is “Bruce, J.A., & Co., Hamilton, Ontario.”
 The subsection titled “Substitute crops” (p. 185) states 
that “Messrs. John A. Bruce & Co. of Hamilton, Ontario” 
have handled leguminous crops... Early varieties of Soja 
Bean have also given good results,...” Address: LL.D., 
F.R.S.C., F.L.S., Entomologist and Botanist, Central 
Experimental Farm, Ottawa, Ontario.

266. Lechartier, G. 1903. Étude sur le soja hispida: Culture et 
composition [Studies on Soja hispida, soybeans: Culture and 
composition]. Annales de la Science Agronomique Francaise 
et Etrangere 1:380-96. 2nd Series, 8th year. [2 ref. Fre]
• Summary: Contents: Introduction. Results of trials, year 
by year, from 1897 to 1901. Trials using the black soybean. 
Trials using the Étampes soybean. Soybeans as a food or 
feed: Harvested as green forage, two tables (natural vs. 
dry state) showing the chemical composition of Étampes 
soybeans in 1900 (p. 386), three tables showing the chemical 
composition of various parts of the plant (stems, leaves, 
pods, entire plant). Chemical composition of the seeds (two 
tables for 3-4 varieties; yellow Étampes, early black Podolie, 
yellow, black) (p. 389). Mineral composition (two tables, 
natural vs. dry state) of soybean plants (stems, leaves and 
pods) and seeds (four varieties). Principal minerals contained 
in soybean plants harvested with full pods (p. 395). Summary 
and conclusions.
 In 1890 Dr. A. Menudier, president of the general 
syndicate of agricultural expositions of Charante-Inferieure, 
pointed out in the Journal de l’Agriculture (1891) that this 
seed, the soybean, could be used with success in confections 
or in bread for diabetic diets. Dr. Menudier indicated that he 
had obtained soybean yields of 1,800 kg/ha (26.6 bu/acre), 
and he published analyses made by Mr. Joulie of the seeds 
and the hay.
 Mr. Lechartier supervised early French tests on soybeans 
(yellow, black, Étampes, and early black Podolie [Podolia]) 
from 1897 to 1901 at an experiment station in Brittany 
(Bretagne). Note: Bretagne is a province on the far western 
tip of France, at a northern latitude just below that of Paris. 
Rennes is a large city in eastern Bretagne, at the junction of 
the Ille and Vilaine rivers. The actual trials were made under 
the direction of Mr. Hérissant (Herissant), director of the 
practical school of agriculture of Trois-Croix (École pratique 
d’agriculture des Trois-Croix).
 During the fi rst year (1897) they planted three varieties 
(yellow, black, and early) on May 5. The early variety, cut 
on Aug. 3, attained a height of 75-80 cm. It yielded (per 
hectare) 21,000 kg of green forage which, when air-dried, 
gave 5,200 kg of soybean hay. The black variety, cut on Aug. 
13, reached a height of 80 to 130 cm. It yielded 31,000 kg/ha 
of green forage, which furnished 8,000 kg of hay. The yellow 
variety, harvested on the same date, never grew taller than 95 
cm. It yielded 28,000 kg of green forage and 7,500 kg/ha of 
hay. These results from the fi rst year were encouraging, so 

new trials were planned. (p. 381-82).
 In 1900 Lechartier and Herissant tested the infl uence 
of different combinations of chemical fertilizers, measured 
the yields of green forage, hay, and seed, and conducted 
extensive chemical/nutritional analyses on the leaves, stems, 
pods and seeds. They found that the non-seed parts of the 
plant were very rich in oil–containing about 2-3 times as 
much as other comparable plants.
 Summary and conclusions (p. 395-96): “The soybean 
is a legume which, in the climate of Brittany, can furnish 
20,000 to 30,000 kg/ha (8.9 to 13.4 tons/acre) of good 
quality green forage. Planted in April, the plant can be 
consumed in September. It resists drought well. The most 
nutritious part of the forage comes from the [seed-fi lled] 
pods which constitute about one-third the weight of the 
total plant. The pods contain more albuminous materials 
[proteins] and fatty materials [lipids] than the stems and 
leaves, which constitute the rest of the harvest. This forage is 
very much sought after by cattle/livestock.
 The seeds are especially rich in albuminoids [proteins] 
and fatty materials. From this double point of view, it 
prevails over the leguminous seeds. We were able to harvest 
1,500 to 1,800 kg/ha (26.6 bu/acre) of seeds. However the 
soybean does not mature completely in Brittany during 
cold, humid years. The cultivation of soybean seeds would 
be more advantageous in those provinces of France which 
enjoy a drier and warmer climate, i.e. they should be planted 
further south.
 From the viewpoint of the minerals, we have verifi ed 
that, between the various parts of the plant–the stem, leaves, 
pods, and seeds–the normal differences are found resulting 
from the migrations which operate during the vegetative 
stage toward the organs destined for plant reproduction.
 A harvest of 2,000 to 3,000 kg/ha of green forage 
removes the following from the soil: Phosphoric acid 32-48 
kg/ha. Lime (chaux) 125-188 kg/ha. Magnesia (magnésie) 
41-62 kg/ha. Potash (potasse) 71-106 kg/ha.
 These numbers correspond to the weight of 
superphosphate ranging from 200 to 300 kg and of potassium 
chloride up to 200 kg.
 The plant is rich in nitrogen. The crop contains 100-
150 kg/ha, but the quantity of nitrogen fertilizer to be 
applied appears not to be more than 100 to 200 kg/ha of 
nitrate of soda (nitrate de soude). Address: Director, Station 
Agronomique de Rennes [France].

267. Moore, R.A. 1903. Experiments with grain and forage 
plants, 1902. Wisconsin Agricultural Experiment Station, 
Annual Report 19:217-40. For the year ending June 30, 1902. 
See p. 220-26.
• Summary: Section II, titled “Variety tests with forage 
plants” begins with a long section on “Soy beans” (p. 220-
26). The soy bean “is said to still grow wild in some parts 
of China where it forms an essential part of the food for the 
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inhabitants. It is used extensively as a human food in Japan, 
where it derived its name, and to a limited extent in the 
United States. Its principal use in this country is for forage 
and a soil renovator.
 The plant was introduced into the United States years 
ago, mainly through the instrumentality of Prof. Georgeson 
of the Kansas Agricultural College, but was confi ned chiefl y 
to Kansas and the southern states. Until quite recently no 
extended effort has been made to grow it in the north. The 
value of the soy bean as a forage and seed producing plant 
has been clearly demonstrated by several experiment stations 
and its general use as such is rapidly being extended in the 
United States.
 “Eight varieties were tested at this station, seed of which 
was donated by Mr. Edward Evans, West Branch, Michigan, 
and includes some of his choicest varieties. The object of 
our variety test was to ascertain whether the soy bean can be 
successfully grown in this state, and to determine the most 
satisfactory varieties for seed and forage-producing purposes.
 “In tests made during the past two years at this Station 
[in 1901 and 1902] we have found that from two to ten tons 
of green forage, or two or three tons of cured hay could be 
procured from an acre of soy beans.”
 A table (p. 223) shows, for each of eight varieties 
donated by Mr. Evans and tested, the growing period (in 
days), yield (in bu/acre), and weight per measured bushel. 
The varieties are: Ito San (136 days, 33.7 bu/acre, 56 lb), 
Early Brown (136 days, 16.5 bu/acre, 56 lb), Medium Early 
Black (133 days, 14.3 bu/acre, 54.5 lb), Medium Early Green 
(135 days, 22.3 bu/acre, 56 lb), Medium Early Yellow (136 
days, 38 bu/acre, 54 lb), Michigan Green (162 days, 26.7 bu/
acre, 58 lb), Wisconsin Black (122 days, 23 bu/acre, 54.5 lb), 
and Early Black (133 days, 17.3 bu/acre, 52 lb).
 Soy beans were also “planted with corn to determine 
if they could make suffi cient growth to warrant sowing 
them in corn that was to be used for silage.” They “stood 
approximately three feet high at the time of cutting the 
corn. The early variety was used, which was not preferable, 
as a much taller growth could have been secured by the 
‘Michigan Green,’ which grows vigorously and reaches a 
height of four feet or more.”
 A long subsection titled “Inoculation experiments 
with soy beans” (p. 223-26) states: “In 1901 soy beans 
were grown as a forage and seed-producing crop on our 
experimental plots and several tests were made at different 
intervals to determine if nodules could be found on the roots 
of the plants. No nodules were, however, found and a further 
test was made to determine if nodules would form if soy 
beans were planted on the same plots on which soy beans 
were grown the previous year... Four quarts of dried soy 
bean nodules, donated by Mr. Edward Evans, West Branch, 
Michigan, were put in a box which was partly fi lled with 
mellow soil, and the mixture was then thoroughly saturated 
with water.” When this soil was mixed into plots where 

soy beans were sown, tubercles were plainly noticeable on 
the roots of the soy bean plants. Photos show: (1) A large 
and a small soybean plant, with many pods and roots. (2) 
The root system of two soy bean plants, one with nodules, 
one without. The one with nodules grew in soil that was 
inoculated with the proper bacteria.
 Note: This is the earliest document seen (Nov. 2020) 
that mentions the soybean variety Wisconsin Black. Address: 
Agriculturist, Madison, Wisconsin.

268. Whitson, A.R. 1903. Relation of crop production to 
amount of water available and methods of cultivation. 
Wisconsin Agricultural Experiment Station, Annual Report 
19:184-91. For the year ending June 30, 1902. See p. 190-91.
• Summary: Soybean plants used 527 lb of water to produce 
1 lb of dry matter. A yield of 7,980 lb of dry matter to the 
acre (equal to 9,177 lb of hay containing 15% moisture) was 
produced with the use of 18.68 inches of water. Address: 
Physicist, Madison, Wisconisn.

269. Wisconsin Black: New U.S. domestic soybean variety. 
Synonyms: Early Wisconsin Black, Wisconsin Early Black, 
Wisconsin Pedigreed Black (Morse 1927). 1903. Seed color: 
Black, hilum black.
• Summary: Sources: Moore, R.A. 1903. “Experiments 
with grain and forage plants, 1902.” Wisconsin Agric. Exp. 
Station, Annual Report. 19:217-40. For the year ending June 
30, 1902. See p. 223. Eight soybean varieties, whose seed 
was donated to the station by Mr. Edward Evans of West 
Branch, Michigan, were tested. One of these was Wisconsin 
Black, which had a growing period of 122 days, yielded 23 
bu/acre, and weighed 54.5 lb per measured bushel.
 Moore, R.A. 1904. “Experiments with grain and forage 
plants, 1899-1903. B. Test for forage plants. Soy beans.” 
Wisconsin Agric. Exp. Station, Annual Report. 20:263, 271-
74. For the year ending June 30, 1903. A large table (p. 275) 
shows the following information about 16 soybean varieties 
tested for seed yields during 1901-1903, inclusive: Variety 
name Wisconsin number, origin of seed, date received, seed 
yield per acre each year, average yield per acre, average days 
to mature, average weight per measured bushel, and remarks. 
Eleven varieties (Wisconsin Black, and U.S. No. 4913, 4914, 
4912, 8422, 8423, 9408, and 9407) were received in 1902 
from the U.S. Department of Agriculture.
 Piper, C.V.; Nielsen, H.T. 1909. “Soy beans.” USDA 
Farmers’ Bulletin No. 372. 26 p. Oct. 7. See p. 10. “The 
Wisconsin Black is an early black-seeded variety that 
is grown to some extent in Wisconsin and Michigan. Its 
earliness is its principal merit.”
 Piper, Charles V.; Morse, W.J. 1910. “The soy bean: 
History, varieties, and fi eld studies.” USDA Bureau of 
Plant Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 74. 
Seed color: Black. S.P.I. No. 25468. “From L.L. Olds Seed 
Company, Madison, Wisconsin, 1909... Grown nine seasons. 
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This variety has proved to be one of the earliest growing in 
Wisconsin. While the records are somewhat incomplete, it is 
almost certainly the descendant of S.P.I. No. 5039, received 
from Vilmorin-Andrieux & Co., Paris, France, 1900.”
 Garland, J.J. 1916. “Report on the Association’s 
cooperative experimental work.” Wisconsin Agricultural 
Experiment Association, Annual Report 14:39-51. Last year 
the association tested Wisconsin Early Black, a small black 
bean adapted to regions where earliness is desired if seed is 
to be produced.”
 Piper, Charles V.; Morse, William J. 1923. The 
soybean. New York, NY: McGraw-Hill Book Co. xv + 329 
p. March. See p. 47-49, 170. “Wisconsin Black: Seed was 
received from Vilmorin-Andrieux & Co. as ‘Early Black 
from Podolia,’ No. 21757 and No. 21756; from Haage & 
Schmidt, Erfurt, Germany, as No. 22321; from Dammann & 
Co., as ‘Black,’ of Haberlandt’s experiments; and No. 5039 
from Vilmorin-Andrieux as ‘Extra Early Black Seeded.’ 
This last is the original importation of the variety later 
named Wisconsin Black, S.P.I. No. 25468, which is now 
commercially handled by a few seedsmen.” This was almost 
certainly one of the four varieties used by Haberlandt in his 
trials (p. 47-49). “A selection developed from an Early Black 
variety by the Wisconsin Agric. Exp. Station” (p. 170).
 Morse, W.J. 1927. “Soy beans: Culture and varieties.” 
USDA Farmers’ Bulletin No. 1520. 34 p. April. See p. 7, 11. 
“Early Wisconsin Black.–The same as Wisconsin Black.” 
“Wisconsin Early Black.–The same as Wisconsin Black.” 
“Wisconsin Pedigreed Black.–The same as Wisconsin 
Black.” “Wisconsin Black–Received as Early Black by the 
Wisconsin Agricultural Experiment Station in 1898 and 
developed into a pedigreed strain... Seeds black with black 
hilum.”
 Morse, W.J.; Cartter, J.L. 1937. “Improvement in 
soybeans.” Yearbook of Agriculture (USDA). p. 1154-89. 
For the year 1937. See p. 1189. Selection by Wisconsin 
Agricultural Experiment Station, 1898.
 Morse, W.J.; Cartter, J.L. 1939. “Soybeans: Culture and 
varieties.” USDA Farmers’ Bulletin No. 1520 (Revised ed.) 
39 p. Nov. See p. 16. “Wisconsin Black–Received as Early 
Black by the Wisconsin Agricultural Experiment Station in 
1898 and developed into a pedigreed strain. Maturity, about 
100 days; pubescence, tawny; fl owers, purple, appearing in 
30 to 35 days; pods, two- to three-seeded; seeds, black with 
black hilum, about 3,085 to the pound; germ, yellow; oil, 
16.39 percent; protein, 46.09 percent.”
 Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA 
soybean germplasm collection inventory.” Vol. 1. INTSOY 
Series No. 30. p. 18-19. Wisconsin Black is in the USDA 
Germplasm Collection. Maturity group: I. Year named 
or released: 1909. Developer or sponsor: Wisconsin AES 
(Agric. Exp. Station). Literature: 02, 03. Source and other 
information: ‘Extra Early Black-Seeded’ from Vilmorin-
Andrieux and Company, Paris, France, in 1900. Prior 

designation: PI 5039. Address: USA.

270. Zavitz, C.A. 1903. The experimentalist. Ontario 
Agricultural College and Experimental Farm (Guelph), 
Annual Report 28:105-38. For the year 1902. See p. 124-25.
• Summary: The section titled “Soy beans” (p. 124-25) 
states: “The Soy bean (Glycine hispida) also known under 
the names of Soja Bean, Coffee Bean, Idaho Pea, etc., has 
been cultivated in Japan and China for a great length of time. 
The Soy bean is an annual legume, and the plants have an 
upright growth, and are almost completely covered with 
short hairs. The seed is generally sown at the rate of about 
one-half bushel per acre, and in drills from two to three 
feet apart, which are cultivated in a manner similar to that 
of our Canadian beans. The crop is used for green fodder, 
or is allowed to ripen for the production of grain, which is 
exceedingly rich, and, when ground into meal, is considered 
about as valuable as cotton seed meal for stock feeding.
 “About twenty years ago, the Kansas Experiment 
Station imported from Japan fi fteen varieties of Soy beans, 
carefully tested them at the Experiment Station grounds, and 
found that fi ve of the varieties gave good results. About ten 
years ago, seed of these fi ve varieties was grown in our own 
experimental plots.
 “Eight varieties of Soy beans have been imported 
and grown in our Experimental Department. Some of the 
varieties proved to be entirely unsuited for Ontario, owing to 
the long season required to reach maturity. The Early Yellow 
variety, however, has given good results as a grain producer, 
the Medium Green variety for the production of green 
fodder. In the average results from growing the Early Yellow 
Soy beans for a period of seven years, 17 bushels of seed per 
acre have been obtained. In the production of green fodder, 
the Early Yellow variety produced an average of 8 and the 
Medium Green variety an average of 9.3 tons per acre for the 
same length of time.
 “The Early Yellow Soy beans were distributed over 
Ontario last year for co-operative experiments, and the 
average yield of grain produced on thirteen Ontario farms 
was 21.4 bushels.
 “We believe it would be a decided advantage to Ontario 
farmers to grow Early Yellow Soy beans more generally 
for the production of grain for feeding purposes, and the 
Medium Green Soy beans for putting into the silo with 
corn.”
 The section titled “Some leguminous crops for green 
fodder” (p. 135) contains a table showing 16 varieties of 
leguminous crops that have been tested for at least two years 
in succession; four of these are soy beans. The ranking, 
length (height) of the plants and the yield in tons of green 
crop per acre (average for 2 years) are as follows: 2. Medium 
Green Soy Beans: 33 inches, 11.68 tons. 6. Early Yellow 
Soy Beans: 25 inches, 8.15 tons. 12. American Coffee Berry: 
22 inches, 6.68 tons. 16. Extra Early Dwarf Soy Beans: 20 
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inches, 2.53 tons. Note: Hairy Vetches gave the highest yield, 
13.90 tons. “The Medium Green Soy Beans, which stand 
second on the list, are an exceptionally fi ne variety, and we 
believe will be a valuable crop to grow for fodder, either for 
feeding in the autumn or for mixing with corn for the silo in 
order to increase the quality of the silage.”
 In the introduction (p. 105) outlines his work in 
connection with Field Agriculture, or Agronomy” under 
six heads. These include: “2. Carrying on scientifi c work, 
especially in the hybridization of farm plants, along the 
lines of the discoveries of Mendel and the investigations 
of De Vries, Correns, Bateson, and others. 3. Directing the 
co-operative experiments on 3,135 farms throughout the 
Province” (See Annual Report of the Ontario Agricultural 
and Experimental Union, bound at the end of this volume). 
“4. Delivering lectures to College students and agricultural 
conventions–about 100 in number.” He lists how many 
lectures were delivered to which kinds of groups.
 The section titled “Acknowledgments” (p. 138) 
mentions “Mr. L.S. Klinck, a senior student, in assisting with 
the farmers’ excursions which came to the College in the 
month of June.” Note: Leonard S. Klinck later became an 
important soybean breeder and university president. Address: 
B.S.A., Director of Field Experiments, Ontario Agricultural 
College [Guelph, Ontario, Canada].

271. Zavitz, C.A. 1903. Co-operative experiments in 
agriculture. Ontario Agricultural and Experimental Union, 
Annual Report 24:10-24. For the year 1902. See p. 11, 13, 
15-16, 22-23.
• Summary: A table titled “List of experiments for 1902” (p. 
11), under “Grain crops” includes “Testing cow peas and two 
varieties of Soy, Soja, or Japanese beans–3 plots.”
 In the section on “Reports of Co-operative experiments” 
a table titled “Grain crops” (p. 13) shows that 2 tests were 
conducted on “Soy beans.” Medium Green (estimated value 
80), yielded 1.4 tons/acre of straw and 1,210 lb/acre of grain. 
Early Yellow (E.V. 100), 1.7 tons/acre of straw and 860 lb/
acre of grain.
 The subsection titled “Soy, soja, or Japanese beans” (p. 
15-16) includes a summary and notes: As a rule the Early 
Yellow variety seems to be best suited for most parts of 
Ontario for the production of grain, and the Medium Green 
for the production of green fodder, either to be fed by itself 
or to be placed in the silo along with the corn to improve the 
nutritive value of the silage.”
 In the question and answer session (p. 22-23): “Q: Do 
you sow the Soy beans in rows? A: Yes.
 “Q: How far apart? A: Twenty-fi ve to twenty-eight 
inches.” Address: Director of Experiments, Agricultural 
College, Guelph [Ontario, Canada].

272. Societe Nationale d’Agriculture de France. 1904. 
Séance du 13 Janvier 1904 [Meeting of 13 January 1904]. 

Bulletins des Seances de la Societe d’Agriculture de France 
p. 25-28. Mr. Tisserand, presiding. [1 ref. Fre]
• Summary: The perpetual secretary notes that he has 
received from Dr. Trabut, a correspondent [in Algeria], 
information about the soybean (le soja hispida). There 
follows a long quotation.
 At the meeting of 25 Nov. 1903 Mr. Foëx, in reporting 
on the soybean culture trials at Montpellier, called attention 
to the feeble / low seed yields of the soybean in France, and 
the absence of nodules on the roots. He thinks that in order 
to expand this crop, under normal conditions, it would be 
suitable to import from Japan soybean root bacteria.
 Since 1892, having cultivated numerous soybean 
varieties in the botanical garden of the government botanical 
station, I am able to make some observations about this 
legume that I consider to be very interesting for southern 
countries.
 In 1898 I published a notice for our colonies on the 
subject of root nodules, in which I expressed the following:
 The next two paragraphs about soybean nodules ad 
nodulation are quoted from his 1898 publication.
 In my annual report of 1898 I explained that since the 
cultures of this special soybean root bacterium have been 
propagated, all of the soybean plants cultivated at the station 
had numerous large nodules on their roots.
 In this same report, I insisted on the value of this legume 
as a forage plant for dairy cows.
 A cow which is well nourished, which gives 6 liters 
of milk every 24 hours, has always given 7½ liters when 
its ration is composed, instead of the current forage, of 18 
kg of soybean plants cut while green at the moment of the 
formation of their seeds.
 Since this time, soybean plants at the station have been 
cultivated in soil where the nodule bacteria were abundant, 
and I have never observed any large differences in their 
yields.
 The yields varied, above all, depending on the soybean 
variety; there certainly existed a large number of varieties 
with distinct characteristics.
 The different varieties can be divided into very early, 
medium, and late in their general development / maturity. It 
is the latter varieties which give the largest yields of green 
forage and which are of greatest interest as southern crops.
 In summary, the soybean has not succeeded as a plant 
for human food; it is a very inferior substitute for the haricot 
bean. In Algeria, the indigenous people have accepted the 
soybean as a food rather well; but they prefer the Dolichos 
Lubia [Vigna unguiculata subsp. unguiculata; black-eyed 
pea or cowpea] which is, in effect, superior, but has more 
agricultural needs. The various soyfoods made in the Orient 
are very complicated; we must fi nd a simpler way to utilize 
this seed. I think the fl our, made from the defatted seeds, 
would be a good food.
 As a forage plant, the soybean must be studied by 
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the agricultural experiment stations with the goal of 
acclimatizing the varieties which are suitable for this use.
 At Rouiba, I have obtained varieties which grow large 
and yield from 30 to 35 metric tons of green forage per 
hectare.
 Discussion: Mr. Schribaux.–Mr. Trabut states that 
soybean plants with nodules did not produce more than 
soybean plants without them; we are probably looking at 
indifferent nodules, of the type that Messieurs Dehérain and 
Demoussy observed on the lupin plant.
 I have the feeling that it is in the soils of the countries 
of origin of the soybean, in China, in Japan, that we 
would encounter the highest probability of securing 
active microbes; soils that would be wise to dry at a low 
temperature, before shipping, so that their useful organisms 
would not loose some of their vitality during the journey.
 Mr. Tisserand.–These experiments would be easy to 
accomplish as we have Japanese persons, former students of 
our agricultural schools, that went back to their country and 
would certainly provide us with their cooperation.
 Mr. Prillieux.–I have heard that the soybean bacteria are 
to be found in certain crops in Germany. Address: France.

273. Soule, Andrew M.; Fain, John R. 1904. Crops for the 
silo. Tennessee Agricultural Experiment Station, Bulletin 
17(1):1-24. Jan. See p. 9-11, 19-20, 23-24.
• Summary: In the section titled “Cost of cultivating silage 
crops,” a table gives a detailed accounting of the cost per 
acre of various crops. For soy bean silage in 1902: No. of 
acres: 2.05. Width of rows: 2.0 ft. Plowing: $2.09. Seedbed 
prep: $1.00. Seed: $1.00. Fertilizer: $1.73. Cultivation: 
$5.64. Harvesting: $9.59. Total: $21.05. Yield per acre: 9.6 
tons. Cost per ton: $2.20. Different fi gures are also given for 
1903. The yield per acre was 5.4 tons (much lower); the cost 
per ton was $3.47 (58% higher).
 A long section titled “Soy bean silage” (p. 19) includes 
its yield per acre (5.4 to 9.6 tons), cost per acre ($2.20 to 
$3.47), and the diffi culties experienced in trying to mix it 
with corn. “In trials made at the Station an unsatisfactory 
quality of silage has been made, and unless better results can 
be obtained in the future it would not be advisable to use the 
soy bean by itself... Even then it is impossible to mix them 
satisfactorily.”
 A photo (p. 20) shows soy bean silage on a wagon 
drawn by two horses, with a man standing on top.
 Conclusions: “3. Silage may be made from a great 
variety of crops, as corn, sorghum, cowpeas, soy beans, 
teosinte, Kafi r corn, and clover; but the fi rst two are by far 
the most valuable.”
 “6. The average cost of a ton of silage from sorghum 
was $1.41; from corn, $2.00; from corn and sorghum, 1.86; 
and from soy beans, $2.83.”
 “8. The cost of growing an acre of sorghum silage was 
$19.48; of corn $14.92; corn and sorghum, $19.14; soy 

beans, $19.86.”
 “14. The Mammoth Yellow soy beans have been made 
into silage for two years. The average yield was 7.5 tons. 
About a half bushel of seed should be used per acre and 
the crop will require 138 days to mature. The cost of a 
ton of silage was $2.83. It was black, strong in odor and 
not palatable to cattle. Our experience does not favor the 
making of silage from soy beans alone. If the crop can be 
satisfactorily mixed with corn or sorghum it would make 
an excellent quality of silage. The diffi culty is to mix it 
economically.”
 Note 1. This is the earliest document seen (Sept. 2007) 
that gives an itemized accounting of the cost of producing 
soybean silage.
 Note 2. This is the earliest document seen (Nov. 2020) 
that mentions the soybean variety Mammoth Yellow. 
Address: 1. Director of the Station and Agriculturist; 2. Asst. 
Agriculturist. Both: Knoxville, Tennessee.

274. Lane, Clarence B. 1904. Alfalfa hay, cow pea hay 
and soy bean silage as substitutes for purchased feeds. 
Cottonseed meal versus wheat bran and dried brewers’ 
grains. New Jersey Agricultural Experiment Station, Bulletin 
No. 174. 24 p. Feb.
• Summary: Three feeding experiments were conducted in 
which home-grown crops (including soy bean silage) and 
purchased feeds were used. Experiment II, titled “Soy bean 
silage and alfalfa hay versus purchased feeds,” has for its 
purpose “to compare the value of a ration that could readily 
be grown upon the farm with one in which the protein was 
largely supplied by feeds commonly purchased by dairymen, 
namely, wheat bran, dried brewers’ grains and cottonseed 
meal...” “The soy beans used for silage in this experiment 
were cut just as the pods were forming and run through an 
ensilage cutter, and placed in the silo without being mixed 
with any other crop. The silage had a penetrating odor but 
was perfectly preserved, the leaves and stems retaining their 
natural form. The thirty-six pounds of silage, combined 
with eight pounds of alfalfa hay, was greedily eaten by the 
cows in the test. The yield of green soy beans ranges from 
six to ten tons per acre, depending on the season... Although 
the experiment with soy bean silage was a success from 
practically every standpoint, at the same time it is believed 
that as much food value can be obtained from the soy bean 
crop and probably at less cost by preserving it in the form of 
hay.”
 “Summary of results. 1. It is profi table for the dairyman 
to produce such crops as cow pea hay, alfalfa hay and soy 
bean silage, and to utilize them in rations rater than to 
depend entirely upon purchased feeds to supply the element 
protein... 3. A ration (which can be readily grown on most 
farms) composed of 36 pounds of soy bean silage, 8 pounds 
of alfalfa hay and 6 pounds of corn meal, produced more 
milk and at a cost of 8.5 cents less per hundred than a ration 
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in which the protein was largely supplied by wheat bran, 
dried grains and cottonseed meal.” A table (p. 16) titled “The 
food consumed and the yield and cost of the milk and butter 
produced” compares the food consumed, yields, and cost 
per cow per day when fed on rations of soy bean silage and 
alfalfa hay versus feed.
 Note: This is the earliest document seen (Aug. 1999) 
with the word “alfalfa” in the title. Address: Resigned 1 Nov. 
1903.

275. Spillman, W.J. 1904. Farm correspondence: Bureau 
of Plant Industry, Washington, DC. Atlanta Constitution 
(Georgia). March 7. p. 10.
• Summary: “To the Editor: The Canebrake Experiment 
Station, located at Uniontown, Alabama, has just issued an 
important bulletin on forage plants for the south.” There 
follows a short summary of: Duggar, J.F.; Richeson, J.M. 
1903. “Alfalfa, sorghum, soy beans, and other forage plants.” 
Alabama Canebrake Agric. Exp. Station, Bulletin No. 20. 20 
p. Dec. See p. 12-14.
 “One very important result of these experiments at 
Uniontown is the high yield of soy beans as compared with 
cowpeas. The writer has often suggested the advisability 
of giving the soy bean a trial in the southern states, for the 
reason that when varieties of it are secured that are adapted 
to local conditions it is a very large yielder, making at the 
Uniontown station 34 bushels of seed per acre., and it stands 
up so as to be easily harvested. The seed can also be saved at 
much less expense than is the case with cowpeas, and the soy 
beans are said to make good feed for cattle and hogs, though 
on account of their richness in nitrogen they should be mixed 
with such carbonaceous feeds as corn, Kaffi r corn seed, etc.”
 The editor comments: “The above is cordially 
commended to the careful attention of the Constitution 
readers. This editor has been familiar with the soy bean (soja 
bean, or Japan pea) since 1870. It is not equal to cowpea 
for the ordinary soils of the south, but has the advantages 
of being more easily mown. The dry beans are not much 
relished by livestock, but are exceedingly nutritious.” 
Address: Agrostologist, U.S. Dep. of Agriculture.

276. Flat Black: New U.S. domestic soybean variety. 
Synonym: Flat King (Morse 1948). 1904. Renamed Flat 
King by May 1907. Seed color: Black.
• Summary: Sources: TenEyck, A.M.; Shoesmith, V.M. 
1904. “Farm department: Crop experiments in 1903.” Kansas 
Agric. Exp. Station, Bulletin No. 123. p. 179-239. March. 
See p. 196. Issued May 1904. Table VI shows that the soy 
bean variety named “Flat Black,” U.S. 1293-1, obtained from 
the U.S. Department of Agriculture, was one of more than 
20 varieties grown in Kansas. It took 117 days to mature, the 
average plant height was 22 inches, the number of pods was 
large, the non-dehiscence percentage was 90% (i.e. 90% of 
the seedpods did not split open upon to discharge their beans 

upon maturity), and the yield of beans was 9.00 bushels per 
acre (about average).
 Ball, Carleton R. 1907. “Soy bean varieties.” USDA 
Bureau of Plant Industry, Bulletin No 98. 28 p. May 27. 
See p. 16. “Flat King” is black seeded and late maturing, 
with large seeds. “The name is given on account of the 
much fl attened seeds and the large size of seeds and plants. 
Numbers and sources of lots grown: Agrost. No. 1293, S.P.I. 
6312; S.P.I. No. 6312, ‘Flat Black,’ Japan; S.P.I. No. 8497, 
grown from S.P.I. No. 6312; S.P.I. No. 9410, grown from 
S.P.I. No. 8497; S.P.I. No. 17252, grown from Agrost. No. 
1293-2.”
 Bailey, L.H. ed. 1907. Cyclopedia of American 
agriculture. Vol. II. “Crops.” New York and London: 
Macmillan & Co. xvi + 699 p. See p. 585. “Flat Black” is a 
late-maturing variety.
 Morse (1948) says: “Flat Black–Same as Flat King.”

277. Henderson (Peter) & Co. 1904. American farmers’ 
manual (Mail-order catalog). New York, NY. 45 p. March. 28 
cm.
• Summary: In the section titled “Farm seeds,” page 34 is 
devoted entirely to soja beans–by far the largest coverage 
yet in a Henderson catalog. In the top half of the page, a 
photo shows a man, wearing a suit and hat, standing in a tall 
“Field of Early Soja Beans at Central Experimental Farm. 
Ottawa, Canada.” In the lower right corner of this photo is 
an illustration (which fi rst appeared in the 1899 issue of this 
manual) of a soja bean plant with a cluster of pods in the 
upper left corner. On a banner is written “Henderson’s Early 
Soja Bean.”
 The bottom half of the page, titled “Early Green Soja 
or soy beans” sing’s the plant’s praises. “Soja beans have 
attracted much attention in recent years on account of their 
high feeding qualities, but all were too late to be of value 
in the Northern States. This early green variety has proved 
its earliness and value in the Northern States by not only 
producing large fodder crops, but ripening the seed as far 
north as Massachusetts. It is worthy of a place on every farm, 
either as a grain crop or fodder crop to feed green, or for 
the silo. The grain is the richest known vegetable substance, 
and when ground and fed to cattle gives a milk richer and 
better than cotton seed or other meal. For ensilage it forms 
a complete, balanced feed ration. While corn is the most 
serviceable crop for ensilage, though ever so well preserved 
as to succulence, odor and fl avor, it is incomplete feed for 
cattle, being defi cient in albuminoids or protein (the fl esh 
formers), as well as fat. This defi ciency has hitherto been 
supplied by feeding, in addition to the corn silage, such grain 
as oats, wheat, etc. or concentrated feeds, such as meal, 
oil cake, or some other commodity, rich in the elements in 
which corn silage is grown on his own farm, at small cost, a 
combination which fournishes a wholesome, economical and 
completely balanced feed for milch cows. This combination 
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should be composed of two parts millet or corn to one part 
Soja Beans, grown separately, but mixed thoroughly, at 
the time of cutting and fi lling of the silo. This combination 
ensilage develops a most agreeable aromatic odor and is 
greedily relished by cattle
 both dairy cows and fattening stock. It certainly will be 
generally used by all up-to-date farmers and dairymen and 
will revolutionize the dairy industry of the United States. 
We do not recommend the feeding of this combination to 
the entire exclusion of grains or other concentrated feed. We 
recommend that grain be fed occasionally as a change, but 
four-fi fths of the grain bill can be saved. We recommend all 
farmers to plant this year at least an acre or two of our Early 
Green Soja Beans and an equal area of Japanese millet, to 
test and prove for themselves the value of the combination, 
and we are confi dent that, thereafter, all who try it will each 
year grow a larger acreage. Planted the latter part of May, in 
latitude of New York, the Beans are ready for harvesting in 
about 100 days. Japanese Millet comes quicker to maturity 
than Soja Beans, and on the authority of Prof. W.P. Brooks, 
of Hatch Experiment Station, Mass. [Massachusetts], should 
be sown from four to fi ve weeks later, so as to be in the best 
condition for the silo, along with the Soja Beans. Sow the 
beans from the middle to end of May, and the Millet from the 
last week in June till the fi rst week in July; both will then be 
ready for the silo about the end of August.
 “Planted in rows 2½ feet apart, 6 to 8 plants to the 
foot of row, requiring three pecks per acre, they yield 15 or 
20 tons per acre of fodder very rich in fl esh formers. For 
green feed, use from time of blossoming till pods are well 
fi lled; for the silo, cut as soon as most of the pods are well 
fi lled, and cut into ½-inch to 2½-inch lengths. They are soil 
enrichers, gathering nitrogen from the air same as clover, the 
roots being crowded with tubercles, which give them this 
power. (See cut.) 10 c. lb., $1.10 peck, $3.86 bushel of 60 
lbs.; 10-bushel lots, $3.75 bushel.
 “Late Soja Beans.–A month later than the early variety; 
should not be used north of Virginia. $1.00 peck, $3.00 
bushel.”
 A sidebar to the right of the text proclaims in large 
letters: “Valuable for either fodder or grain. Produces 
enormous crops as far north as Canada, ripening seed as far 
north as Massachusetts. Especially valuable (in combination 
with Japanese Millet and fodder corn) for ensilage, supplying 
the albuminoids or fl esh-forming food. A great soil enricher, 
gathering nitrogen from the air.”
 Note: This catalog contains both black-and-white 
photographs as well as some black-and-white text 
engravings.
 This catalog is owned by Special Collections, USDA 
National Agricultural Library, Beltsville, Maryland. Address: 
35 & 37 Cortlandt St., New York.

278. TenEyck, A.M.; Shoesmith, V.M. 1904. Farm 

department: Crop experiments in 1903. Kansas Agricultural 
Experiment Station, Bulletin No. 123. p. 179-239. March. 
See p. 193-96. Issued May 1904.
• Summary: Because early 1903 was unusually wet, “it was 
considered essential to undertake some experiments in the 
late planting of corn and forage crops–such as spring wheat, 
Kafi r-corn, sorghum, soy beans, cowpeas, and millet.
 The section titled “Varieties of soy beans” (p. 193-96) 
describes a variety trial. The “soy-bean ground was harrowed 
twice with the smoothing-harrow, three times with the Acme 
harrow, and once with the disk-harrow, lapping half. The soy 
beans were planted June 15, at which time the soil was in 
good condition, being free from weeds and fi nely pulverized 
at the surface. The beans were planted with the disk-drill 
in rows thirty-two inches apart, the size of the plots being 
0.067 acre... The crop was harvested with the bean-harvester 
or by hand. The more important data secured in this trial are 
given in table VI,” titled “Varieties of soy beans” (p. 196). 
Twenty-six varieties were tested. This table gives the variety 
name, source (where form), days to mature, average height 
in inches, number of pods, non-dehiscence, and yield of 
beans in bushels per acre. The top-yielding varieties have an 
asterisk (*) before the variety name and the yield (in bushels/
acre after the name). From the Kansas College farm: Green, 
* Early Yellow (14.80). From Evans Seed Company: * Ito 
San (14.56), Medium Green, Olive Medium, Ogema, Early 
Brown. From N.H. Hammond & Co.: Medium Green, * Ito 
San (15.70), Extra * Early Black. From the U.S. Department 
of Agriculture: Ito San–U.S. No. 1313 (14.80), Medium 
Green–U.S. No. 1312-1, * Yellow–U.S. No. 1308-1 (15.10), 
Medium Early Green–U.S. No. 1306-1, Southern–U.S. No. 
1307-1, Early Black–U.S. No. 1304-1, Early Black–U.S. No. 
13013-1, * Green Samarow–U.S. No. 1302 (14.50), Late 
Yellow–U.S. No. 1300, * Small Yellow–U.S. No. 1299-1 
(15.80), Large Yellow–U.S. No. 1296-1, Yellow–U.S. No. 
1294-1, Flat Black–U.S. No. 1293-1, Small Brown–U.S. No. 
972-1, Small Black–U.S. No. 964-1, Early Green–U.S. No. 
912-1.
 The text summarizes (p. 195): The highest yield was 
15.8 bushels per acre, while the average yield for the 26 
varieties was 8.45 bu/acre. “The Ito San and Early Yellow 
varieties, which are the same or very closely related, made 
by far the highest yields, averaging 12.06 bushels per acre, as 
compared with 6.54 bushels per acre for the remainder of the 
varieties. The six best producers of these promising varieties 
made an average yield of 15.3 bushels per acre.”
 Note: This is the earliest document seen (Nov. 2020) that 
clearly mentions the soybean varieties Flat Black, or Green. 
Address: 1. B.Agr., Agriculturist; 2. B.S., Asst. [Manhattan, 
Kansas].

279. Green: New U.S. domestic soybean variety. Synonym: 
Guelph (Ball 1907). 1904. Seed color: Green.
• Summary: Sources: TenEyck, A.M.; Shoesmith, V.M. 
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1904. “Farm department: Crop experiments in 1903.” 
Kansas Agric. Exp. Station, Bulletin No. 123. p. 179-239. 
March. See p. 196. Issued May 1904. Table VI shows that 
the soy bean variety named “Green,” obtained from the 
Kansas college farm, was one of more than 20 varieties 
grown in Kansas. It took 107 days to mature and the yield of 
beans was about average–10.20 bushels per acre.
 Ball, Carleton R. 1907. “Soy bean varieties.” USDA 
Bureau of Plant Industry, Bulletin No 98. 28 p. May 27. See 
p. 27. The “List of synonyms” states that Green is a synonym 
for Guelph; only Guelph is described in this Bulletin.

280. Experimental Farms in the Bombay Presidency [India], 
Annual Report. 1904. Mánjri Farm. p. 61-82. For the year 
ending 31 March 1904. See p. 62, 69-70, 74.
• Summary: A table (Section 5, p. 62) titled “Area planted 
to different crops” shows that 1 acre and 28 gunthas were 
planted to soybeans as a Kharif crop. Purpose: Variety test. 
One acre of Ground nut was also planted as a Rabi crop.
 In Section 8, titled “New crops tried” (p. 69-70), the 
following are mentioned: Canary seed, English peas, clover 
(Egyptian), velvet-beans, soy beans, American cow peas, 
West Indian sweet potatoes, tapioca, and American cottons. 
The subsection on “Soy beans” (p. 70) states: “Nineteen 
varieties of these Japanese legumes were tested. The average 
yield of about 300 lbs. per acre [337 kg/ha] on very light 
land.” The names of the varieties are not given.
 In Section 10, titled “Miscellaneous Farm Crops” the 
groundnut is discussed (p. 73).
 In Section 11, titled “Selection and distribution of seed” 
is a long table (p. 74) giving a “List of persons to whom seed 
was distributed in the year 1903-04 from the Mánjri Farm.” 
No. 52 shows that B. Sutherland, Esquire, Inspector-General 
of Agriculture in the Nagpur District was sent a total of 28 
lbs. 11 oz. in all of 19 varieties of soybeans.
 Note: One year later nineteen plots were under trial but 
with unpromising results, “for only fi ve yielded seed enough 
to repay for the cost of cultivation. The yield varied from 50 
to 293 lbs. per acre [56.2 to 329 kg/ha], the fi ve promising to 
be remunerative yielding over 200 lbs. per acre” [224.6 kg/
ha]. Address: India.

281. Fesca, Max. 1904. Der Pfl anzenbau in den Tropen und 
Subtropen [Plant cultivation in the tropics and subtropics. 2 
vols.]. Berlin: Wilhelm Suesserott Verlagsbuchhandlung. Vol. 
1: viii + 278 p. See vol. 1 (Erster Band), p. 159-65. 21 cm. 
Suesserotts Kolonialbibliothek. [2 ref. Ger]
• Summary: In Volume 1, in the chapter on legumes 
(Huelsenfruechte, Leguminosen), is a long section the 
soybean (Die Sojabohne) (p. 159-63), which focuses on 
soybean production. Contents: Introduction. Climate. 
Soil and cultivation of the soil. Fertilizers. Planting / 
sowing. Harvest. Yields. Composition of the seeds and 
straw. Soybean oil and cake in China. Food uses of 

soybeans in China and Japan, especially “Shoyusauce” 
(shoyu) from which the soybean derives its name. It is 
used in the preparation of Anglo-American sauces such as 
Worcestershire sauce, etc. A description of the preparation of 
shoyu is given, along with its composition based on analyses 
by O. Kellner and E. Kinch. “The fermentation lasts from at 
least 20 months up to 5 years; the longer the fermentation 
the better the sauce. The fi nest quality is a mixture of 
3 and 5 year sauces.” An analysis of shoyu presscake 
(Shoyurueckstande) is also given.
 Note: This 3-volume work is volumes 1-2 in Suesserotts 
Kolonialbibliothek, vol. 708. Address: Germany.

282. Henderson (Peter) & Co. 1904. Everything for the 
garden (Mail-order catalog). New York, NY. 180 p. 28 cm.
• Summary: On p. 61, in the upper left corner, is an 
illustration of a soja bean plant with a cluster of pods in the 
upper left corner. On a banner is written “Henderson’s Early 
Soja Bean.”
 Below that we read: “Bean, Early Soja. The ordinary 
Soja Bean of the South is too late to be of value in the 
Northern States. This variety ripens even in Massachusetts, 
where it grew nearly four feet in height, was heavily podded 
and yielded over ten tons per acre. It is a very valuable 
fodder variety either for curing [to make hay], feeding green 
or for the silo in mixture with Corn. It is a rich, nitrogenous 
feed, is unsurpassed as a fl esh former, and, like the Clovers, 
is a soil improver. (See cut.) Price, 10¢ lb., $1.10 pk [peck], 
$3.85 bushel of 60 lbs.; 10-bushel lots, $3.75 per bush.
 “Bean, Soja. Price, $1.00 peck, $3.00 bushel of 60 lbs.”
 On the back cover is an illustration of a smiling, white-
haired man wearing a hat, rimless glasses, and a two-piece 
suit. On a table, he is holding a cornucopia-like basket fi lled 
with vegetables. In front of the table sits a woman holding an 
ear of corn. This man will appear in many of the company’s 
subsequent catalogs.
 Note: This is the earliest Henderson catalog seen (Sept. 
1999) in which the soja bean appears in the index under 
“Soja Bean.” It was previously indexed under “Beans, Soja.”
 This catalog is owned by Special Collections, USDA 
National Agricultural Library, Beltsville, Maryland. Address: 
35 & 37 Cortlandt St., New York.

283. Lloyd, E.R. 1904. Report of the Agriculturist. 
Mississippi Agricultural Experiment Station / Agricultural 
and Mechanical College of Mississippi, Annual Report 
17:12-15. For the fi scal year ending June 30, 1903. See p. 14.
• Summary: “Soy Beans.–The beans were planted in April 
in rows three feet apart. The crop was cultivated twice. 
The crop was cut for hay before the pods began to ripen. 
The yield was one and a half tons of cured hay per acre. 
This hay was eaten with great relish by all kinds of stock.” 
Address: M.S., Agriculturist and Asst. Director of the Station 
[Mississippi State, MS].
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284. Moore, R.A. 1904. Experiments with grain and forage 
plants, 1899-1903. Wisconsin Agricultural Experiment 
Station, Annual Report 20:263-83. For the year ending June 
30, 1903. See p. 271-75.
• Summary: In Part 1, “Tests of grains,” the author states (p. 
263) that he fi rst grew soy beans at the Experiment Farm in 
1900; he does not list them among the 4 crops he tested in 
1899.
 In Part 2, “Tests for forage plants–Soy beans” (p. 271) 
he discusses the early history of the plant in Asia, America, 
and Wisconsin, description of plant, method of planting, and 
harvesting and threshing. “The plant was introduced into this 
country by Professor Georgeson of the Kansas Agricultural 
College and has become an important plant in the agriculture 
of Kansas and the southern states. In the United States it 
is used chiefl y as an animal food and a soil renovator.” He 
also notes that tests with soy beans are discussed in the 17th 
annual report for the year 1900 (p. 237-38), and in the 18th 
annual report for 1901 (p. 252-53).
 On page 273 he states: “Soy beans were fi rst grown at 
the Wisconsin Experiment Station in 1899 and each year 
since the acreage and the number of varieties tested have 
been increased. The tests at this station have been made for 
the purpose of determining their value as a forage plant and 
of fi nding out which varieties if any, were adapted to our soil 
and climate.
 “Twenty-nine varieties have been on trial, of these the 
Michigan Green seems especially adapted to be grown with 
corn for silage. This is a medium early variety and is noted 
for its height and great growth of foliage...
 “G.C. Humphrey, Professor of Animal Husbandry, 
has ten tons of soy beans cut for silage this season in order 
to test their value for dairy cows, and the outcome of the 
experiment will be watched with interest.”
 The author then gives a description of the soy bean 
plant, and the method of planting, harvesting, and threshing. 
When planting a large quantity of seed, “a grain drill can 
be used by stopping some of the intervening spouts so as to 
have the soy beans the proper distance apart [30 inches]. A 
corn planter can be used to advantage and the seed sown the 
usual distance allowed for corn...” Harvesting and threshing: 
“Where grown for hay or silage the mower can be used to 
advantage. When harvested for seed the usual method has 
been to pull the plants by hand which entails an unusual 
amount of labor; the self-binder, and mower have been used 
with partial success at the Station...”
 “Ten varieties of soy beans were received in 1903 from 
the Minnesota Experiment Station and three from E. Evans, 
West Branch, Michigan, and tested on the experimental plots. 
As the plots planted were very small no record of the amount 
of beans grown per acre was kept. These varieties will be 
grown next season to test the yield.”
 A large table (p. 275) shows the following information 

about 16 soybean varieties tested for seed yields during 
1901-1903, inclusive: Variety name Wisconsin number, 
origin of seed, date received, seed yield per acre each year, 
average yield per acre, average days to mature, average 
weight per measured bushel, and remarks. In 1901, the 
Michigan Green variety was received from C.D. Woodbury 
of Michigan. In 1902, two varieties (Wisconsin Black, and 
U.S. No. 4913) were received from the U.S. Department 
of Agriculture, and seven other varieties (Ito San, Medium 
Early Black, Early Brown, Medium Early Green, Early 
Yellow, Early Black, and Evans’ Special) were received from 
E.E. Evans of West Branch, Michigan. In 1903, six varieties 
(U.S. No. 4914, 4912, 8422, 8423, 9408, and 9407) were 
received in 1902 from the U.S. Department of Agriculture. 
The highest two-year average yield was from Ito San (33.4 
bu/acre). Three varieties were cut green for silage.
 Two photos (p. 279) show “the development of nodules 
on the roots of soy beans as a result of inoculation of the soil 
with the proper bacteria. The plant on the left grew on soil 
that was inoculated and that on the right on soil that was not 
inoculated.”
 Note 1 This is the earliest document seen (Nov. 1999) 
that contains the word “Agronomist.” The word was next 
used in Mississippi in 1905.
 Note 2. This is the earliest document seen (June 2021) 
that mentions the use of a self-binder thresher for soybean 
production. Address: Agronomist [Madison, Wisconsin].

285. Perkins, W.R. 1904. Chemical work. Mississippi 
Agricultural Experiment Station / Agricultural and 
Mechanical College of Mississippi, Annual Report 17:35-39. 
For the fi scal year ended June 30, 1904.
• Summary: In the section on “Field experiments for 1903,” 
the subsection titled “Soja beans” (p. 38) states: “This crop 
gave yields that indicate the likelihood of its becoming a 
formidable rival of the cowpea as a producer of forage and 
as a restorative crop. Seven varieties [whose names are not 
given] were grown, six of which were Japanese varieties 
imported and distributed by the Bureau of Plant Industry 
at Washington, D.C., and the Mammoth Yellow variety 
procured from seedmen. The latter variety produced 4.5 tons 
of hay per acre with 40 per cent of moisture present. It kept 
perfectly in a stack and was entirely consumed by sheep 
during the winter. 24 bushels of seed per acre were secured 
on a part of the fi eld.”
 Note: This is the earliest document seen (one of 
three documents, Aug. 2004) that mentions the soybean 
variety Mammoth Yellow. Address: M.S., Assoc. Chemist 
[Agricultural College, Mississippi].

286. Woll, F.W.; Humphrey, Geo. C. 1904. Soy bean silage 
as a food for dairy cows. Wisconsin Agricultural Experiment 
Station, Annual Report 21:67-74. For the year ending June 
30, 1904.
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• Summary: “The objections to soy-bean silage, which have 
been stated in the preceding, would not, in our experience, 
apply to the mixed corn-soy bean silage... According to 
our present experience, we may, therefore, consider this 
silage mixture an improvement on corn silage, in so far as it 
furnishes a succulent, palatable food, containing a somewhat 
larger proportion of nitrogenous food materials than is found 
in pure corn silage.”
 “It is evident from the results of this experiment [on 
soy-bean silage alone], that soy-bean silage is not as valuable 
a feed for milch cows as corn silage, or as corn-soy bean 
silage, when the immediate productive capacity of the feeds 
alone are considered. There are other reasons, however, and 
more cogent ones, why this silage cannot be recommended to 
the dairy farmer; we will now briefl y discuss these.
 “First, the lower yield of food substances obtained 
from an acre of soy beans than from an acre of corn” (last 
year 16,950 pounds per acre of green substance from soy 
beans vs. 30,400 pounds for corn). “Second, The rank odor 
of the soy-bean silage is most unpleasant to man and beast 
alike. Many of the cows at fi rst refused to eat the silage... 
A marked decrease in milk yield followed the change from 
corn to soy-bean silage, and indicated in the data given in the 
summary table...” “A third and vital objection to soy-bean 
silage to dairy cows is the effect of this silage on the quality 
of milk, butter, and cheese. Soon after we began feeding 
soy-bean silage to our dairy herd, complaints were made by 
the University creamery... that this had a very objectionable 
fl avor...” It was concluded that satisfactory dairy products 
cannot be made when cows are fed this silage. Address: 
1. Chemist; 2. Animal Husbandman. Both: Madison, 
Wisconsin.

287. Zavitz, C.A. 1904. The experimentalist. Ontario 
Agricultural College and Experimental Farm (Guelph), 
Annual Report 29:113-151. For the year 1903. See p. 135, 
147.
• Summary: The section titled “Varieties of soy, soja or 
Japanese beans” (p. 135) states: “The interest which is being 
taken in the Soy beans is created from the fact that some of 
these varieties can be grown successfully in Ontario, and 
that the crop is exceedingly rich in valuable constituents as 
a feed for farm stock. The whole plants are richer in fl esh-
forming constituents than Common Red Clover, and the 
grain is richer than any other grains which are grown in 
Ontario as feed for live stock. Many of the varieties of Soy 
beans require too long a season to give satisfactory results in 
Ontario. After experiments for a number of years, however, 
the Early Yellow variety has given good satisfaction as a 
grain producer, and the Medium Green variety as a fodder 
crop... We believe that the addition of the Medium Green 
variety to fodder corn when fi lling the silo would increase 
the quality of the latter greatly, would make a much better 
balanced ration than the corn alone, and would require less 

meal in order to secure satisfactory results.”
 The section titled “Green fodder crops” (p. 147) states: 
“For three years in succession [1901 to 1903], fi fteen 
varieties of fodder crops have been grown in competition in 
the experimental grounds. Some of these have been grown 
for a very much longer period...” A table shows that during 
these 3 years, Medium Green Soy Beans gave an average 
yield of 11.50 tons of green fodder per acre, second only to 
hairy vetches (11.95) among 15 crops tested. Early Yellow 
soy beans gave 8.65 tons/acre, American Coffee Berry gave 
6.55, and Extra Early Dwarf Soy Beans gave the lowest 
yield, only 2.16 tons/acre. “The Medium Green Soy Beans... 
are an exceptionally fi ne variety, and we believe will be 
grown more and more for the production of fodder either for 
feeding in the autumn or for mixing with corn when fi lling 
the silo, in order to increase the quality of the silage. If the 
Medium Green Soy beans are sown in rows about 30 inches 
apart with the beans about 8 inches apart in the row, about 
the time that the corn is planted, the crop would generally 
be ready for mixing with the corn and putting in the silo 
when the corn is in the best condition. The Early Yellow Soy 
beans are more specially adapted to the production of grain 
than of green fodder.” Address: B.S.A., Director of Field 
Experiments, Ontario Agricultural College [Guelph, Ontario, 
Canada].

288. Zavitz, C.A. 1904. Co-operative experiments in 
agriculture. Ontario Agricultural and Experimental Union, 
Annual Report 25:10-29. For the year 1903. See p. 12, 20, 
22, 27.
• Summary: Zavitz is now “Director of the co-operative 
experiments in agriculture throughout Ontario”–a huge job. 
“As many of you know, the Ontario Agricultural College 
and Experimental Farm was established in 1874 by the 
Government of the Province of Ontario. Experimental 
work was commenced in the spring of 1876... Experiments 
and investigations are now conducted at the college along 
different lines of practical and scientifi c agriculture. In 
the experiments with farm crops, upwards of 2,000 plots 
are used annually...” “In 1879 the offi cers, ex-students, 
and students of the Ontario Agricultural College formed 
themselves into an association under the name of the 
‘Ontario Agricultural and Experimental Union.’” The objects 
of the association are given (p. 10-11).
 A table titled “List of experiments for 1903” (p. 12-13), 
under “Grain crops” includes “Testing cow peas and two 
varieties of Soy, Soja, or Japanese beans–3 plots.”
 A table titled “Grain crops” (p. 20) shows that 3 tests 
were conducted on “Soy beans.” Early Yellow (estimated 
value 100), yielded 1.28 tons/acre of straw and 906 lb/acre 
(15.11 bu/acre) of grain. Medium Green (E.V. 67), yielded 
1.69 tons/acre of straw and 766 lb/acre (12.77 bu/acre) of 
grain.
 The section titled “Soy beans” (p. 22) includes a 
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summary and notes: “The yield in each case was unusually 
small, owing probably to the unfavorable weather 
conditions... The Early Yellow is considerably earlier in 
maturing than the Medium Green variety.” This generally 
makes the former better for grain production and the latter 
better for fodder.
 In the question and answer session (p. 27): “Mr. T.H. 
Mason: The later Mr. Tillson grew great quantities of Soy 
beans and put them in the silo, mixed with corn silage, and 
was well satisfi ed with the result.”
 “Q: It was diffi cult to get them dry enough to keep well 
last year, was it not?
 “A: Mr. Zavitz: It was an exceptional year. We matured 
the crop here, however, and we fi nd by taking the average 
of eight years’ experiments, that the Early Yellow variety 
usually ripens well.” Address: Director of Experiments, 
Agricultural College, Guelph [Ontario, Canada].

289. Lindsey, J.B. 1905. Part II.–Experiments in animal 
nutrition. Massachusetts (Hatch) Agricultural Experiment 
Station, Annual Report 17:45-77. Jan. See p. 67-69, 73-74. 
[2 ref]
• Summary: In the section titled “Digestion experiments with 
sheep,” sheep were fed both soy bean fodder and uncooked 
coarsely ground soybean seeds (called soy bean meal). The 
variety was Brooks Medium Green. The yield of fodder 
was light (about 6 tons/acre) due to the cool summer of 
1903. “The three sheep ate the fodder readily and digested it 
quite evenly. Sheep II refused small quantities of the coarse 
stems...
 “The total dry matter of the soy bean fodder appears to 
be slightly less digestible than that of other legumes,–clover, 
Canada fi eld peas and cow peas,–due to its characteristic 
hard, woody stems. Attention is called to the fact that the 
digestion coeffi cient of the fi ber in the soy beans is relatively 
low (39% and 46%) as compared with those for the clover 
and cow peas (54% and 60%). Soy beans will fi nd their chief 
use in the farm economy as a soiling and silage crop.”
 The uncooked meal caused one sheep some digestive 
problems but it was noted that “It is evident that the beans 
are as a rule quite thoroughly digested, especially the protein 
and fat, which are the two most important constituents.”
 Note: Page 71 states: “Bibby’s Dairy Cake, made 
by J. Bibby & Sons of Liverpool, England, is composed 
principally of ground cotton-seed, cereals such as barley and 
wheat, molasses, fenugreek and salt. It... appears to be highly 
relished by farm animals.” Address: Ph.D., chemist (foods 
and feeding).

290. Zavitz, C.A. 1905. The results of fi eld crop experiments 
with farm crops–1904: Soy, soja, or Japanese beans. Ontario 
Agricultural College and Experimental Farm (Guelph), 
Bulletin No. 140. 63 p. Feb. See p. 26.
• Summary: The Early Yellow Variety has given good 

satisfaction as a grain producer, and the Medium Green 
variety as a fodder crop. “We believe that as the Medium 
Green variety becomes better known, it will be grown for the 
purpose of cutting green and mixing with corn when fi lling 
the soil. We also believe that the Early Yellow variety can be 
grown quite successfully for grain production on many farms 
of Ontario. A small quantity of the Soy beans, ground and 
mixed with other meal, will increase the quality of the meal 
considerably... We generally get about 1,200 pounds of grain 
per acre...”
 Yields of grain per acre (pounds), average of the last 
4 years, is: Medium Green Soy Beans 1,031, Ito San Soy 
Beans 932, Early Yellow Soy Beans 915, Grass Peas 634.
 Note: This is the earliest English-language document 
seen (Sept. 2006) with the term “Japanese beans” in the title, 
used to refer to soybeans. Address: Prof. of Field Husbandry, 
Ontario Agricultural College.

291. Smith, Clinton D. 1905. Legumes other than alfalfa. 
Michigan Agricultural Experiment Station, Bulletin No. 227. 
p. 165-84. June.
• Summary: The summary (p. 165) states: “4. Soy beans are 
now grown in all parts of Michigan. The tests discriminate 
between varieties designed to produce abundant forage and 
those bred to produce abundant seed. Of the former the 
medium green, early black, and yellow are leading sorts, of 
the latter the Ogemau [Ogemaw], the rather small Ito San, 
and government 9413 are good types.”
 The section titled “The experiments” gives details on 
many leguminous crops tested in 1903 under the supervision 
of Mr. Bronson Barlow. Named soy bean varieties tested 
from July to Sept. 1903 (p. 172-73) are: Early Black, Extra 
Early Black, Medium Green, Ito San, Medium Green, 
Ogemaw, Yellow, and Wood’s. A table (p. 173) gives the 
yield of soybeans per acre (in lb) of grain and straw. The 
yields per acre of grain by named variety are:
 Early Black 830
 Ogemaw 570
 Medium Green 700
 Medium Green [#2] 970 [the highest]
 Medium Green, selected 610
 Ito San 860
 Ito San [#2] 610
 Early Black 440
 Also tested (p. 174-75) were: Gosha, Rukigira (also 
spelled Rukigiri), and Rokugetsue [Rokugatsu?].
 The section titled “Soy beans and other legumes as 
green manures” (p. 180-83) compares two varieties of soy 
beans (Medium Green and Ogemaw) and four other legumes 
(cowpeas, Vicia globosa, clover, and June clover). One 
etymologically interesting sentence reads: “Another soy, the 
Ogemaw, was also examined and its composition is recorded 
below.” Tables (p. 181-82) show: (1) Comparison of the 
weight (in pounds) of forage and roots from six legumes 
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produced in an area of 12 square feet. (2) Based on the fi rst 
table, the chemical composition of the forage, roots, and 
nodules of each of the six crops analyzed above. (3) The 
weight (in lb) of nitrogen, phosphoric acid, and potash found 
in each of the six crops. Medium green soy is highest in 
nitrogen, Ogemaw soy is highest in phosphoric acid, and 
clover (new seeding) is highest in potash.
 The last section titled “Ensiloing soy beans” (p. 184) 
reports that silage made of soy beans alone and put into 
the silo on 15 Sept. 1904 “had a peculiar and unpleasant 
odor.” A table shows the composition of the silage. Address: 
M.S., Director of the Station Council, Agricultural College, 
Michigan.

292. Skinner, John H. 1905. Soy beans, middlings and 
tankage, as supplemental feeds in pork production. Indiana 
(Purdue) Agricultural Experiment Station, Bulletin No. 108. 
p. 13-32. July. [3 ref]
• Summary: The objects of the test were: 1. “to determine 
the value of [ground] soybeans as a supplement to corn 
in pork production and to encourage farmers to grow 
their own protein for hogs. 2. To compare soy beans with 
middlings and tankage as supplements to corn, and add 
new data to previous experiments with these feeds. 3. To 
emphasize again the defi ciency of corn as a sole ration for 
pork production and point out more economical methods of 
feeding and utilizing corn.”
 Soy beans were grown on the University and yielded 
about 25 bu/acre without fertilizer. Their value as a feed was 
given as $33.33 per ton, before grinding. The results: “1. Soy 
beans proved to be a very valuable adjunct to corn, being 
the most effi cient feed tested. 2. Pigs fed a ration of one part 
soy beans to two parts of corn produced two and one-fi fth 
times as much gain in the same length of time as did those 
receiving corn only...
 “Indiana swine growers would do well to investigate 
the merits of soy beans. They can be easily grown and will 
furnish a home grown supply of protein in a very desirable 
form... In conclusion, it may be said of soy beans that they 
are easily grown, are productive, bring nitrogen to the soil, 
withstand drouth well, are rich in protein and fat, and furnish 
an effi cient feed to combine with corn in pork production. 
Corn alone is not a profi table feed for growing, fattening 
swine.”
 Photos (p. 30-31) show a comparison of pigs fed on: (1) 
Corn meal only; (2) One-half corn meal, one-half middlings; 
(3) Two-thirds corn meal, one-third soy bean meal [probably 
ground whole soybeans]; and (4) Five-sixths corn meal, one-
sixths tankage.
 Note: This is the earliest document seen (Oct. 2014) 
that contains the word “tankage” in connection with soy. 
The section titled “Tankage” (p. 20) states: “Tankage is 
a by-product of the packing houses [slaughter houses], 
manufactured especially for feeding purposes. It is made 

from meat residues, scraps of fat, bone, etc., obtained from 
animals pronounced free from disease. These meat materials 
are dumped into a large tank and thoroughly cooked under 
pressure. The grease is removed from the surface and the 
residue is then dried at a high temperature. Later, it is 
ground, screened, and placed in bags for shipment. The high 
temperature employed destroys all disease germs which 
might be present. The product, when well prepared, is 
therefore a safe feed for pigs.”
 Note: The “Digester tankage” used in this experiment, 
from Swift & Co. in Chicago., sold for $33.00 per ton–the 
same as soy beans (p. 19). Tankage is also used as a fertilizer. 
Address: B.S., Animal Husbandry, LaFayette, Tippecanoe 
County, Indiana.

293. Li, Yu-ying. 1905. Le lait végétal fabriqué en 
Chine [The vegetal milk made in China]. In: 2e Congrès 
International de Laiterie: Compte-Rendu des Séances (2nd 
International Dairy Congress: Proceedings): Paris: Comité 
Français–Fédération International de Laiterie. 548 p. See p. 
387-89. Held 16-19 Oct. 1905 at Paris, France. [Fre]
• Summary: The president of this international milk congress 
introduces Li Yu-ying as attaché at the Chinese Legation, and 
offi cial delegate to the congress. Li begins by expressing his 
happiness at being able to speak to the congress and getting 
to know the many scholars and very competent people from 
many countries.
 “In China, not much animal milk is consumed. It is 
replaced by another product: vegetable milk (le lait végétal). 
This latter product could not be used here and, therefore, is 
of little interest to you. I will speak to you about it only as a 
curiosity, fi rst to explain the special method employed in my 
country for the production of vegetable milk and vegetable 
cheese [tofu], and fi nally to increase interest in these 
products because of their hygiene and economy.
 “Everyone knows that animal milk is an excellent 
substance with numerous advantages. One may ask, 
therefore, why so little of it is consumed by the people of 
China. The reason is because it is relatively expensive and 
because cows cannot be raised in all parts of China. Dairying 
is practiced only in the north and the west of China. In the 
other provinces dairying is diffi cult because of the climate 
and the nature of the soil; so vegetable milk is consumed 
there.
 “The latter is made with the seeds of Soja hispida or 
‘oil peas of China.’ This is an annual legume which has been 
imported to England, Spain, Belgium, and France. Presently 
it is widely cultivated in America as forage.
 “Mr. Lechartier, director of the agronomic station at 
Rennes, has experimented with this plant in France; he 
obtained yields of up to 25,000 to 30,000 kg of green forage 
per hectare. This plant is therefore already known here.”
 “As forage, the soja hispida is as rich in protein as clover 
(trèfl e), horse beans or dried kidney beans (les féveroles), 
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etc.; but it is richer in fats than the other legumes. The seeds 
are richer in nitrogenous materials [protein] than other plants 
of the same family. Analyses show that they contain 30% 
protein, oil, and little starch.
 “The seeds of this plant can also be used to make a 
cheese (tofou [tofu]) which is a major source nourishment 
for the peoples of China and Japan. It is consumed, in effect, 
every day and at every meal, as a main dish.
 “The production of these two products [milk and 
cheese] is very simple. First the seeds are cooked, then 
they are pressed strongly to obtain a sort of puree, which 
is coagulated by a mineral salt that plays the role of rennet. 
The fresh cheese, which is made daily, must be sold and 
consumed the same day. It can be used in recipes like 
vegetables or meats. However it can also be preserved, either 
hot, or by putting it in a salt solution: in this way one obtains 
various cheeses which are used as desserts, as following:
 “(1). Salted and smoked cheese (Le fromage salé 
et fumé), which in both fl avor and form bears some 
resemblance to gruyere cheese. It can be stored for a rather 
long time; (2) Salted cheese (Le fromage salé), white in 
color, whose taste somewhat resembles that of goat cheese; 
(3) Fermented cheese (Le fromage fermenté). Its color is 
white, yellow, or gray, and it fl avor is very strong, like that of 
Roquefort.
 Note 1. It is unclear whether this “fermented cheese” is 
simply traditional Chinese fermented tofu, or whether it is 
a new creation in which the traditional Chinese product is 
somehow made to resemble French cheeses, such Roquefort. 
If it is the latter, this would be the earliest document seen 
(March 2021) that mentions a Western-style cheese, and it 
would be the world’s fi rst such product, probably soy-based 
and non-dairy.
 “The processes which give rise to Chinese milk and 
cheese also give residues [okara] which are not lost. They 
are employed either as fertilizer, or as feed for farm animals. 
Thus nothing is wasted from soybeans. Moreover, the 
factories where this plant is processed are very numerous, 
and the products made by them are the most moderately 
priced. A square or cake of vegetable cheese (carré de 
fromage végétal) (11 by 10 by 2½ cm), consumed daily by 
one person, costs about one centime, or about one-fi ftieth the 
price of an animal cheese of average price.
 “It is of interest, fi nally, to compare the products of the 
animal dairy with those of the vegetable dairy, not only in 
terms of their similarity in appearance, but also in terms of 
their chemical composition. It is well known that animal 
milk contains a large proportion of casein; the same is true of 
vegetable milk, which contains legumine that has the same 
chemical formula as casein.
 “Furthermore, during processing, the peas (le pois, i.e. 
soybeans) undergo a complete chemical and mechanical 
transformation which concentrates the nutritive parts and 
eliminates the others; it is this which explains the richness of 

the vegetable milk and cheese in nutritive principles.
 “After all these considerations, you can realize the 
interest present in this industry in China.
 “It can also be interesting in places where raising 
livestock is impossible. It is evident that this would be 
more diffi cult than in the countries which produce animal 
milk in large quantities. I am well aware that animal milk 
has a real superiority over vegetable milk, but doesn’t it 
also have its disadvantages: Fraud, on the one hand, and its 
contagious diseases on the other? Moreover, milk merchants 
have various categories of milk at different prices; it is clear 
that the most expensive is the best, and vice versa. But the 
consumer knows full well that some milk is not of good 
quality, yet he is obliged to take it in order to earn money. 
Thus it is the fate of the poor to be condemned to drink milk 
of inferior quality, and often fraudulent. However, vegetable 
milk does not support fraud and cannot transmit contagious 
diseases. It is the same for everyone; the poor consume the 
same product as the rich.
 “Let the culture of soybeans expand therefore in 
Europe. One might try to make vegetable milk which will 
be destined, not for those who have the means to buy good 
milk, but rather for those who can only afford low-price 
milk; thus, fraud becomes useless, and this will a benefi t for 
public hygiene and for the purse of poor people.”
 Note 2. This is the earliest document seen (March 2021) 
concerning Li Yu-ying. It is also the earliest publication seen 
by him on the subject of soya.
 Note 3. This is the earliest document seen (March 2021) 
concerning soy in Spain. It has been imported.
 Note 4. These proceedings contain a list of attendees and 
of excursions. Address: Attaché at the Chinese Legation, and 
offi cial delegate.

294. Pinolini, D. 1905. La coltivazione della Soia [The 
cultivation of the soybean]. Italia Agricola (L’): Giornale di 
Agricoltura 42(21):486-88. Nov. 15. [2 ref. Ita]
• Summary: “(Footnote: see No. 12 and 19 of 1905.)
 Measures of Care for the Crop: The measures of care for 
the crop are reduced to two hoeings that are intended to keep 
the soil well loosened and to prevent the development of 
weeds that can be so damaging, particularly during the early 
periods. The two hoeings are more than suffi cient: the fi rst 
when the seedlings show their third leaf and the second then 
one month later.
 Irrigation may be benefi cial when the season proceeds 
as dry. It is then indispensable when soybeans (soia) are 
cultivated as a second crop [in a rotation]. It is not necessary 
for the watering to be lavish and excessive because in that 
case, there will be an excessive development of the foliage 
which will turn out to be completely detrimental to the crop.
 It is a plant that resists drought much more than the 
bean. The Universo agricolo [Agricultural Universe] of 
Ragusa, speaking of this legume’s resistance to drought, 
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expresses itself this way: “A fact that has been confi rmed 
everywhere is that whatever the nature of the soil may be, the 
soybean as used for its crop has endured with success the test 
of its resistance to a continuous drought.”
 The varieties with light-colored seeds complete their life 
cycle with 1,300º of temperature [heat units], while those 
with dark-colored seeds need a greater quantity of heat, 
varying between 1,800º and 2,000º.
 Harvest: When the cultivation is done to have fodder 
material, then the harvest is carried out at full blossoming 
by means of a hay scythe, and the product may be dried, 
reducing it to hay, or else it may be consumed green. If, 
on the other hand, the desire is to have the seeds, then it is 
worthwhile to wait.
 The maturity will show itself to be complete when the 
pods present themselves as fully dry. It is necessary to not 
delay carrying out the harvest too much if one does not 
want to run up against a loss of seeds due to the dehiscence 
[deiscenza, or splitting] of the valve [valva]. But it is also 
necessary to not anticipate it too much, because in that case, 
seeds are obtained that are wrinkled and less capable of 
being preserved (serbevole).
 The harvest period occurs at different times depending 
upon the location in which the cultivation takes place, the 
variety that was sown, the nature of the soil, the course of 
the season, etc. In warm countries, the harvest is usually 
completed in August; in temperate countries, at the beginning 
of September; in cold countries, at the end of September or 
the beginning of October. The varieties with light-colored 
seeds, being the earliest, are the fi rst to mature, while on the 
other hand, those with dark-colored seeds, needing a greater 
quantity of heat, are harvested at a later period. In some 
mountainous locations in Upper Italy, the black variety was 
not capable of bringing its seeds to complete maturation.
 Depending upon the quantity of the harvest that has been 
obtained, the separation of the seeds is carried out by hand 
or with a thresher’s fl ail or else with a mechanical threshing 
machine.
 Shelling by hand makes it possible to keep the seeds 
intact to then be able to utilize them with advantage in 
the feeding of livestock. This is an operation that requires 
too much time and which is only possible when there are 
extremely small quantities of seeds to be harvested.
 The thresher’s fl ail is the method that is used the most 
and which also best responds to the habits of our farmers.
 The stems cannot be used for anything except as litter, 
which then constitutes bedding that is anything but soft.
 Yield: The average yield that can be obtained from each 
well-developed plant is around a hundred pods, each of 
which contains at the maximum three seeds.
 An outstanding farmer assured me of having coplanted 
[consociato] it with corn, obtaining a cereal yield no 
less than that of past years while he then also obtained a 
production of soybean seeds of 25 hectoliters [per hectare?] 

It is useful to note that the soil had received an abundant 
manuring completed with 4 metric hundredweight (equal to 
400 kilos) of superphosphate.
 The production of seeds per hectare varies between 30 
and 45 hectoliters. These fi gures represent a good level of 
production, because not just a few times, there have been 
yields that were much less (by more than half).
 The black variety, even though it is much later, has an 
extremely large level of productivity. There were plants that 
attained a height of two meters, carrying 700 pods, each 
of which had enclosed an average of three seeds, and thus 
2,100 seeds were obtained per plant. The distance between 
these plants was one meter in every direction, and thus in 
one hectare 10,000 plants were found. And calculating at 
2,000 the number of seeds for each stem, the total yield in 
seeds then turned out to be 20 million, which would then be 
50 hectoliters (supposing that in order to make up one liter, 
4,000 seeds are necessary). This yield was achieved by Mr. 
Syden, who cultivated it in 1878.
 In Schlong, in the vicinity of Breslau [today’s Wroclaw, 
Poland], four seeds produced 2,720 of them.
 In Munchendors [sic, Münchendorf] and in Rabensbourg 
[sic, Rabensburg, these are two towns in Austria], 600 times 
the seeds that were broadcast were obtained.
 On the estates of Archduke Alberto [perhaps Archduke 
Albrecht Franz, Duke of Teschen; or else Archduke Albrecht, 
Duke of Teschen], large-scale trials [esperienze] were set 
up having to do with the cultivation of this legume, and the 
yield that was obtained was as follows:
 In alluvial soils: 29.60 metric hundredweight per hectare
 In sedimentary soils: 25.88 metric hundredweight per 
hectare
 The weight of 1,000 seeds was between 156 and 159 
grams, while on the other hand, those that were sown had 
been declared to have a weight of between 165 and 168 
grams. The number of pods for each stem varied between 
40 and 119, while the number of seeds in each pod varied 
between 1 and 4. The fi rst fruits were found at 7 or 8 
centimeters from the ground. The straw, the pods, and the 
other impurities [impurezze] reached the fi gure of 43.38 
metric hundredweight per hectare.
 In a plot of 210 sq. m, 108.45 liters were obtained, and 
thus the yield per hectare was 51.64 hectoliters.
 In 1881, the soybeans that were sown at Casalmaggiore 
on the Bertazzola farm, which was the property of the 
Agricultural Committee [Comizio agrario], provided the 
following results from three different plots of land:
 I. 350 sq. m: 1.40 hectoliters, 40.00 hectoliters per 
hectare
 II. 480 sq. m: 1.50 hectoliters, 31.25 hectoliters per 
hectare
 III. 165 sq. m: 0.85 hectoliters, 51.50 hectoliters per 
hectare
 One hectoliter of soybeans weighs around 72 kg (from 
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70 to 75 kg).
 Gaillon [probably the name of a person rather than 
a place], in the vicinity of Buda-Pest [today’s Budapest, 
Hungary], obtained 2,000 seeds per plant as an average yield.
 Sir Giovanelli, in the area around Siena, harvested 80 
times the amount of seeds sown.
 Duranti, in the vicinity of San Remo, harvested 48 liters 
on a range of 100 sq. m.
 Mr. Giusepe Aichino, near Casale Monferrato, obtained 
54 times the seeds.
 Many other experimenters have obtained favorable 
results, both in our country and abroad.
 Lechartier harvested between 15 and 18 metric 
hundredweight of seeds per hectare but, as he himself 
justly observed, the maturation in cold and wet years is not 
completed with that regularity, nor does it reach that level 
that is desired.
 As green fodder, an average production of 300 metric 
hundredweight can be obtained, but it is not diffi cult to arrive 
at 500 metric hundredweight.
 All of these fi gures are worthwhile for demonstrating 
how the soybean is a lucrative plant par excellence and is 
capable of providing a rather abundant income every year.
 Pests, Problems, Etc.: The pests of this legume are few, 
it of course being understood that these do not take into 
consideration those insects that live in the soil and may eat 
into its roots.
 Blights and frosts may invoke severe damage, 
particularly if they strike the seedlings while they are still 
young.
 Powdery mildew may cause damage to this plant that is 
not especially substantial.
 Note: Translated by Philip Isenberg (MM, CT), Long 
Beach, California. Address: PhD, Italy.

295. Watson, George C.; Mairs, Thomas I. 1905. Forage 
and soiling experiments–1904. Pennsylvania State College. 
Agricultural Experiment Station, Bulletin No. 75. 12 p. Dec.
• Summary: Table 2, “Yields of soiling crops” (p. 7) shows 
that soja beans, which have been tested for 2 years, give 
the following weights per acre–in pounds: Green substance 
11,723. Air-dry substance 2,505. Protein 317.36. Alfalfa 
produced the greatest yield of air-dry substance (6,555) and 
protein (1,145.3).
 Table 3 (p. 8) shows the number of days that one acre 
of various forage crops would supply ten cows with green 
forage. Soja beans: 1902, 17 days. 1903, 12.5 days. 1904 -. 
Average 14.75 days.
 The section titled “Combinations” states that soja beans 
work well when sown after rye has been cut for soiling 
purposes. In that succession, the soja beans give–in pounds: 
Green forage 23,653. Air-dry matter 5,911. Protein 588.36. 
Address: 1. M.S., Agriculturist; 2. M.S., Animal Industry 
[State College, Pennsylvania].

296. Frear, William. 1905. Composition of soy beans. 
Pennsylvania Agricultural Experiment Station, Annual 
Report Part II. p. 39-40. For the year 1904-05.
• Summary: “At the request of Mr. Eli G. Reist, who lives 
a short distance south of Mt. Joy, Lancaster county, an 
examination was made of a number of varieties of soy beans 
(Soja hispida) grown by him.
 “He states that the seeds were received by him, early in 
1904, from the Agricultural Experiment League, of Cornell 
University [Ithaca, New York]. They were planted May 20, 
1904, in rows three feet apart.”
 The following fi ve soybean varieties are listed, with the 
seed color, harvest date, yield, plant height, and habit [of 
growth]: Cross Bred No. 6 (chocolate brown; 15 bu/acre). 
Early Black (20 bu/acre). Ita San [Ito San] (light clay yellow; 
20 bu/acre). Early Green (pea green; 25 bu/acre). Southern 
Soy Bean (Just in bloom when killed by frost). For 3 of these 
varieties, the habit is upright; for one it is “spreading.”
 “For an exhibit of the plants of the fi rst four varieties, 
Mr. Reist was awarded a silver medal by the Louisiana 
Purchase Exhibition.” A table (p. 40) shows for these four 
varieties the seed color, average long diameter (inches), 
weight of 100 seeds (ranges from 15.85 to 28.65 grams), 
weight per bushel (ranges from 59.3 to 61.5 pounds), the 
chemical composition (on both an air-dry and water-free 
basis). The weight of 100 seeds is as follows: Cross Bred No. 
6 15.93 gm, Early Black 28.65 gm, Ita San [Ito San] 15.85 
gm, and Early Green 22.93 gm. Note that Early Black has the 
largest seeds [1,585 seeds per pound].
 “It may be noted in conclusion that none of these 
varieties approach the yield of 35 bushels per acre obtained 
by the Massachusetts Agricultural Experiment Station from 
the Medium Early White variety. It is possible that with a 
better soil and a somewhat closer planting in the drill, these 
varieties may be made more productive.”
 Note 1. This is the earliest document seen (Sept. 2004) 
that clearly mentions the soybean variety Early Green. Note 
that Mr. Reist (of Pennsylvania) obtained it from New York, 
which is where Peter Henderson & Co. is located.
 Note 2. The variety name “Ita San” is misspelled 
throughout this article–four times; it should be “Ito San.”
 Note 3. The variety “Cross Bred No. 6” was developed 
by Mr. E.E. Evans of West Branch, Michigan. Address: PhD, 
Vice Director and Chemist [Harrisburg, Pennsylvania].

297. Knight, J.B. 1905. Manjri Farm. Experimental Farms in 
the Bombay Presidency [India], Annual Report. p. 67-80. For 
the year ending 31 March 1904. See p. 68, 72, 77-79.
• Summary: A table (Section 7, p. 68) titled “Area planted 
to different crops” shows that 1 acre and 36 gunthas were 
planted to soybeans as a Kharif crop. Purpose: Trial of 
varieties. One acre of Ground nut was also planted as a Rabi 
crop.
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 In Section 10, titled “New crops” is a long section 
on soy-beans (p. 72) which states: “30. Nineteen varieties 
of soy-beans were sown. The average yield was less than 
last year; Nos. 5, 6, 7, 12, and 13 only giving anything 
like a paying outturn, even though the cost of cultivation 
was low. However the soil was rather poor and the season 
unfavourable to any crop...” A table (p. 72) shows the yield 
per acre, value, and average cost of cultivation for each of 
the 19 varieties. The top yields (in lb/acre) were 293 [4.88 
bushels/acre], 285, 243, 230, and 216. The lowest yield was 
50 lb/acre. The average cost of cultivation was 17 rupees, 14 
annas, and 7 paise. The value of the highest yielding variety 
(No. 6) was 14 rupees, 3 annas, and 0 paise–less than the 
average cost of production.
 In Section 13, titled “Selection and distribution of 
seed” is a long table giving a list of persons to whom seed 
was distributed in the year 1904-05 from the Mánjri Farm. 
Soy bean varieties were sent to fi ve different places: (1) 
Overseer, Dumaron Farm, 4 varieties, 4 oz total. (2) Asst. 
Superintendent, Poona Farm, Kirkee, 17 varieties, 4 oz each. 
(3) Principal, Civil Engineering College, Sibpur, 2 varieties, 
8 oz each. (4) Principal, Agricultural College, Madras, 29½ 
lbs. (5) Superintendent, Poona Farm, Kirkee, 1 variety, 4 oz. 
Peanuts were also distributed to many locations. Address: 
M.Sc., Special Assistant, Agricultural Dep., Kirkee, India.

298. MacKay, Angus. 1905. Experimental Farm for the 
North-West Territories. Report of Superintendent. Annual 
Report of the Experimental Farms (Ottawa, Canada). p. 411-
52. For the year 1904. See p. 430. Sessional Paper No. 16.
• Summary: The section titled “Experiments with Soja 
beans” (p. 430) states: “Sown May 17, in rows 21, 28, and 35 
inches apart. These were killed by frost, and did not mature 
or even form pods.” Address: Superintendent, Experimental 
Farm, Indian Head, North-West Territories, Canada.

299. Moore, George T.; Robinson, T.R. 1905. Benefi cial 
bacteria for leguminous crops. Farmers’ Bulletin (USDA) 
No. 214. 48 p. See p. 43.
• Summary: The section on “Nitrates” (p. 14) states: “The 
fact that the nodules do not occur abundantly upon plants 
growing in very rich earth has been frequently observed. Not 
only does the available nitrogen in the soil render the activity 
of the bacteria less essential to healthy plant growth, but the 
presence of nitrogenous substances seems to have a distinctly 
unfavorable effect upon the bacteria themselves.” 
 An original illustration (p. 17, by Blanchard) shows the 
roots of two soybean plants with many nodules.
 Page 22: “R.C. Atkinson of Wilkinsburg, Pennsylvania, 
reporting upon inoculated cowpeas and soy beans, has this to 
say: ‘Season was very unfavorable, yet the inoculated seed 
came to a nearly perfect stand and made a quicker growth. 
The difference was quite marked.”
 Page 28: “Inoculation is highly desirable” for the 

“infection of soy beans grown in the United States was fi rst 
secured only after using soil imported from Japan.”
 In the section titled “Field tests by practical farmers” (p. 
31-46) is a subsection on “some characteristic experiences.” 
Under “Soy beans” we read (p. 43-44):
 “Alabama, Rash. W.W. Lee.–All inoculated but six rows. 
Inoculated began showing result of inoculation in a few days 
after they came up, and harvested 50 per cent more than the 
other.
 “Georgia, Gainesville. John E. Miller.–The soybean 
inoculation I got last spring was a complete success. I 
planted 10 to 12 acres on an old barren fi eld, and they are 
from 12 to 36 inches high. Have not found a single one that 
was not inoculated. One had tubercles 26 inches from the 
base. I think your Department a great help to the farmers.” 
Note: This is the earliest English-language document seen 
(March 2003) in which the word “inoculation” is used as a 
noun (today the word “inoculum” would be used) to refer to 
a substance used to inoculate a particular legume.
 “Kentucky, Winchester. Dr. M.S. Browne.–Twelve 
thousand fi ve hundred pounds dry hay, ready for storing, per 
acre; ground where seeds were not inoculated at rate of 1,500 
pounds cured hay per acre. Soil, medium bluegrass sod. Non-
inoculated, a failure; inoculated, a wonderful crop. Date of 
planting, April 15; date of harvesting, July 25.
 “Maryland, Bynum. Wilmer P. Hoopes.–Our soy beans 
drilled in with corn in rows 3½ feet apart, the whole crop 
making about 20 tons of silage per acre. The beans just 
covered the space between the rows and yielded at least 20 
tons per acre. The roots were just covered with nodules.”
 Similar letters concerning soy bean inoculation appear 
on page 44 from U.L. Coleman (Marionville, Missouri), 
W.W. Stead (Maryland, New York), C.E. Jones (Carysbrook, 
Virginia), and Mrs. Rose Fisher (Simplicity, Virginia). 
Address: 1. Physiologist and Algologist, In Charge of Lab. 
of Plant Physiology; 2. Asst. in Physiology, Vegetable 
Pathological and Physiological Investigations, Bureau of 
Plant Industry [USDA].

300. Robertson, R. 1905. Experimental Farm for the 
Maritime Provinces. Report of Superintendent. Annual 
Report of the Experimental Farms (Ottawa, Canada). p. 313-
51. For the year 1904. See p. 334. Sessional Paper No. 16.
• Summary: The section titled “Experiments with soja 
and horse beans” (p. 334) states: “Experiments were 
again conducted with Soja beans and Horse beans to test 
their relative value as forage crops, and also the yield per 
acre when grown in rows at different distances apart. The 
plots were 1-10 [probably 1/10] acre each... The seed was 
sown June 13. Many of the plants of both these plots were 
destroyed by cutworms.” A “frost on September 1 killed the 
Soja Beans, making it impossible to obtain reliable data from 
either of these plots.” Also discusses alfalfa and six varieties 
of millet. Address: Superintendent, Experimental Farm, 
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Nappan, Nova Scotia, Canada.

301. Sharpe, Thomas A. 1905. Experimental Farm for British 
Columbia. Report of Superintendent. Annual Report of the 
Experimental Farms (Ottawa, Canada). p. 453-85. For the 
year 1904. See p. 466. Sessional Paper No. 16.
• Summary: In the section titled “Horse beans” (p. 466) we 
read: “Soja Beans:–These make a better growth on our warm 
sandy soil than the horse bean and as they branch freely, 
and have a great deal of foliage, as well as many pods, the 
cattle, horses, pigs and sheep are very fond of them, and on 
rich land fairly heavy crops can be raised, but clover can be 
grown so much more cheaply and more feed per acre can be 
got from clover, that it does not pay except under exceptional 
conditions to raise Soja beans, especially as the seed seldom 
ripens suffi ciently to be of use.
 “Three plots were sown April 25 and harvested October 
10, at which time a fair percentage of the pods contained 
seeds in a nearly matured state.”
 The beans sown at 28 inches apart in the drills gave 
the highest yield (4 tons 1,160 pounds). “Well podded; very 
leafy and well branched; pods more matured than where 
closer together in the drills.” Address: Superintendent, 
Experimental Farm, Agassiz, BC, Canada.

302. Shutt, Frank T. 1905. Report of the chemist. Annual 
Report of the Experimental Farms (Ottawa, Canada). p. 143-
203. For the year 1904. See p. 160-61. Sessional Paper No. 
16.
• Summary: Tests were conducted to ascertain the relative 
degree to which certain crops reduced the soil’s moisture 
by their growth, and further to gain information regarding 
the soil’s moisture content when the same crop was sown 
broadcast or in drills. Soja Beans, in drills and cultivated, 
did not have a heavy growth. The loss of moisture was only 
0.39 per cent, or 9 tons per acre. This was considered an 
insignifi cant loss. (p. 161).
 A table titled “Conservation of soil moisture–C.E.F., 
Ottawa, Ont. 1904” (p. 160) shows detailed results of the 
trials for Soja beans in drills, water measurements being 
taken 8 times from July 4 to Oct. 10. Address: M.A., F.I.C., 
F.S.C., F.R.S.C., Chemist, Ottawa, ONT, Canada.

303. Brooks, William P.; Church, F.R.; Haskell, S.B. 
1906. Report of the Agriculturists. Massachusetts (Hatch) 
Agricultural Experiment Station, Annual Report 18:15-46. 
Jan. See p. 25-28.
• Summary: In the section titled “Comparison of different 
potash salts for fi eld Crops (Field G)” lists (p. 25) crops 
grown in this experiment from 1898 to 1905. They include: 
1898–Medium Green soy beans. 1905–Soy beans. The 
potash salts used were kainite, high- and low-grade sulfate, 
muriate, nitrate, carbonate, and silicate.
 One table titled “Yields per acre” (p. 26-27) gives the 

average yield of soy beans (in bushels) and straw (in pounds) 
in experiments with various potash salts on 40 different 
plots. Potassium chloride is “distinctly inferior as a source 
of potash for soy beans in comparison with other salts...” A 
second table titled “Soy beans.–Average yield per acre” (p. 
27) summarizes the average results of the fi rst table using 
the same format. The highest yield of soy beans (27.86 bu/
acre) and of straw (2,288 lb/acre) was obtained with the 
use of carbonate. Conclusions: (1) For the soy bean, it 
is much safer to depend upon the high-grade sulfate as a 
source of the needed potash than to use any of the potash 
salts containing chloride. (2) On all soils at least with good 
retentive qualities and moisture, the sulfate of potash should 
generally be preferred to muriate or kainite, not only for 
soy beans, but clovers and with little doubt for all other 
legumes as well (p. 28). Address: 1. PhD, Director of the 
Station and Agriculturist; 2. Asst. Agriculturist [Amherst, 
Massachusetts].

304. Moore, R.A. 1906. Division of farm crops: Plan of work 
for the coming year. Wisconsin Agricultural Experiment 
Association, Annual Report 4:137-57. Feb. 8-9. See p. 155-
57.
• Summary: The section titled “Experiment No. 8, soy 
beans” (p. 155-57) begins: “The soy bean was probably 
introduced into the United States from Japan about fi fty 
years ago [i.e., in about 1856] and has been cultivated with 
success in the southern states. In Japan it is used extensively 
as a human food, but in this country it is grown for the seed, 
as a forage plant, and as a soil renovator. As a forage its use 
as a soiling crop is becoming recognized, by the stockmen 
and dairymen, as it withstands the drought exceptionally well 
and will give a good cutting of green forage at the time when 
other feeds are shriveled and wilted. Soy beans of the late 
variety gave a cutting of 9.9 tons green forage per acre at the 
Wisconsin Experiment Farm in 1900 and yielded thirty-eight 
bushels of seed beans per acre in 1902, and forty bushels per 
acre in 1903.”
 “Secure a sack of inoculated soil from the Experiment 
Station and scatter on a portion of the fi eld that you desire to 
plant to soy beans and note the development of the nodules.”
 A “report blank” (p. 156-57) with 22 questions is given 
for farmers who want to try growing soy beans and to report 
their results to the Association. Address: Secretary, Madison.

305. C.B.D. 1906. Sow only after the ground is thoroughly 
warm (Letter to the editor). Indiana Farmer 61(15):3. April 
14.
• Summary: This is the fi rst of three letters published under 
the bold heading: “Experience department–The value of soy 
beans and cow peas.”
 “1st Premium.–The cow pea crop is especially adapted 
to meet the wants of the farmers in the Southwest.”
 “While the soy bean is a comparatively new plant 
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in America (introduced about 30 years ago) it has been 
cultivated in China and Japan for more than a thousand 
years. In the Oriental countries are made various preparations 
from the seeds, to take the place of eggs and meat products 
for the people. In this country the seeds are used only as 
cattle foods or when parched as a substitute for coffee. They 
are especially rich in fats and nitrogenous compounds. The 
soy bean requires about the same class of soils as corn and 
will grow about as far north as corn can be depended on. The 
best results with it have been obtained in the region between 
the 35th and 44th parallels, east of the Rocky Mountains. 
The region best adapted to it then, is the corn belt–a 
circumstance which argues well for its use and value in 
conjunction with corn for fattening animals. We plant the soy 
bean in late spring or early summer, when the ground is quite 
warm. The earlier varieties are used, if a seed crop is desired, 
as it require the entire season for the perfect development of 
the berries. If, however, the crop is intended to be used as 
forage we fi nd the latter varieties most satisfactory, as they 
excel the early varieties for that purpose. Like the cow pea, it 
may be sown in drills between the corn rows, or in a fi eld by 
itself, either in drills or broadcast. In drills it requires about 
2½ pecks were acre, or a peck more if sown broadcast. The 
crop should be cut for hay from the time of fl owering until 
the pods are half ripe. Later than that, the stems are coarse 
and woody and rapidly decline in feeding value.”
 “The ripe soy beans are among the riches of 
concentrated foods. On a basis of 8 tons green forage it 
has been estimated that about one and one-tenth tons of 
digestible substances are contained in the hay crop grown 
on one acre, of which amount one-sixth is protein and three-
fourths fat and carbohydrates. The yield varies according 
to soil and season from 6 to 13 tons of green forage. The 
yield of seed varies from as low as 15 bushels to as high 
as 100 bushels per acre, the average being about the same 
as corn, from 25 to 40 bushels. This crop is a heavy potash 
feeder and requires fertilization with lime and with potash 
and phosphoric acid, when grown on such lighter soils as are 
defi cient in these elements.” Address: Kansas.

306. Cruz, Francisco B. 1906. Informe del Departamento 
de Agricultura [Report of the Department of Agriculture]. 
Estacion Central Agronomica de Cuba (Santiago de las 
Vegas), Informe Anual 1:47-81. See p. 54, 71-77. Illust. IV 
plates at back. [Spa]
• Summary: This is the fi rst annual report of the agronomic 
experiment station at Santiago de las Vegas, located about 
10 miles south of Havana in Habana Province. The report 
covers work done during the period 1 April 1904 to 30 June 
1905.
 In the section titled “Special work conducted on 
each crop” (p. 54+) is a subsection on “Food Legumes 
(Leguminosas Alimenticias)” which starts by noting that few 
varieties of legumes suited for human consumption exist in 

Cuba, however many varieties exist in the USA. On pages 
73-74 is a table of 19 food legumes, imported from the USA, 
that were tested at Santiago de las Vegas, with the varietal 
name and seed yield of each. Among these are three soybean 
varieties listed as follows: Soja bean 600 kg/ha, Hollybrook 
soja bean 700 kg/ha, and Mammoth yellow soja bean 700 kg/
ha. The highest yielding of all these legumes was the Iron 
Cow Pea (2,500 kg/ha). Also discusses natural nodulation in 
all types of legumes.
 A table (p. 77) lists leguminous forage crops that will be 
tested, including alfalfa, three types of trebol (trefoil, clover), 
alsike, yellow and white lupins, astragalus (astragalo), cow-
pea, and velvet-bean; soybean is not mentioned.
 Note 1. The fi rst director of this station was F.S. Earle. 
He explains (p. 203) how he was called to Washington, 
DC, in late Feb. 1904 by U.S. Secretary of Agriculture 
James Wilson, and asked to start Cuba’s fi rst agricultural 
experiment station. The station occupies an area of 5½ 
cabellerías (about 180 acres; p. 17).
 Note 2. These soybeans were probably introduced to 
Cuba from the USA in 1904 (see Roig 1975), then fi rst 
cultivated in either late 1904 or early 1905, however this 
document gives no specifi c dates except to say that they 
were cultivated between 1 April 1904 and 30 June 1905. 
This is the earliest document seen (March 2021) concerning 
soybeans in Cuba, or the cultivation of soybeans in Cuba. 
This document contains the earliest date seen for soybeans in 
Cuba, or the cultivation of soybeans in Cuba (1904 or 1905; 
one of three documents). The source of these soybeans was 
almost certainly the USA. Soybeans are not mentioned in the 
second annual report of this experiment station.
 Note 3. This is the earliest document seen (March 2021) 
that mentions the soybean variety Hollybrook.
 Note 4. In 1974 this experiment station was renamed 
INIFAT (Instituto de Investigaciones Fundamental 
en Agricultura Tropical; Institute for Fundamental 
Investigations of Tropical Agriculture). Address: Chief, 
Dep. of Agriculture, Estacion Central Agonómica de Cuba, 
Santiago de las Vegas, Cuba.

307. Hollybrook: New U.S. domestic soybean variety. 1906. 
Seed color: Yellow (straw), hilum tawny.
• Summary: Sources: Cruz, Francisco B. 1906. “Informe 
del Departamento de Agricultura [Report of the Department 
of Agriculture].” Estacion Central Agronomica de Cuba 
(Santiago de las Vegas), Informe Anual 1:47-81. See p. 74.
 Ball, Carleton R. 1907. “Soy bean varieties.” USDA 
Bureau of Plant Industry, Bulletin No 98. 28 p. May 27. See 
p. 12-13, 25-26. “Classifi cation–Key to the varieties (p. 11): 
VI. Yellow seeded: 1B. Medium late, 120 to 125 days, 25 to 
30 inches tall = Hollybrook.” “The Hollybrook variety was 
originated by Messrs. T.W. Wood & Sons, of Richmond, 
Virginia, as an early selection from Mammoth Yellow. The 
name ‘Hollybrook’ was given it by them, and is the name of 
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the seed farm on which the variety originated. Numbers and 
sources of lots grown: Agrost No. 454, grown from S.P.I. 
No. 4912; Agrost. No. 976, S.P.I. No. 6556; Agrost. No. 
1169, S.P.I. No. 9407; Agrost. No. 1196. S.P.I. No. 3870; 
Agrost. No. 1299, from Havre, France; Agrost. No. 1538, 
S.P.I. No. 6379; Agrost. No. 2032, ‘Hollybrook,’ Arkansas 
Agricultural Expt. Station; S.P.I. No. 3870, China; S.P.I. No. 
4912, ‘Common soy,’ Japan; S.P.I. No. 5764, grown from 
S.P.I. No. 4912; S.P.I. No. 6379, grown from S.P.I. No. 3870; 
S.P.I. No. 6556, ‘The most common soy,’ China; S.P.I. No. 
9407, grown from S.P.I. No. 4912; S.P.I. No. 12399, grown 
from S.P.I. No. 9407; S.P.I. No. 17269, grown from Agrost 
No. 976-2; S.P.I. No. 17270, grown from Agrost No. 1169-2; 
S.P.I. No. 17272, grown from Agrost. No. 1538-1; S.P.I. No. 
17276, grown from Agrost. No. 1299-1 and 1299-2; S.P.I. 
No. 17278, grown from Agrost. No. 2032.”
 Soule, Andrew M.; Vanatter, Phares O. 1907. 
“Experiments with oats, millet and various legumes.” 
Virginia Agric. Exp. Station, Bulletin. No. 168. p. 259-90. 
June. See p. 279-81. The largest 2-year average yield of hay 
was 2.95 tons/acre made by Hollybrook [also spelled Holly 
Brook].
 Piper, C.V.; Nielsen, H.T. 1909. “Soy beans.” USDA 
Farmers’ Bulletin No. 372. 26 p. Oct. 7. See p. 09. 
“Hollybrook (Yellow).”
 Piper, Charles V.; Morse, W.J. 1910. “The soy bean: 
History, varieties, and fi eld studies.” USDA Bureau of Plant 
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 47, 48, 75. 
Seed color: Straw yellow. S.P.I. No. 17278. “From Arkansas 
Agricultural Experiment Station, 1904... Grown six seasons. 
This variety was introduced by Messrs. T.W. Wood & Sons, 
of Richmond, Virginia, originally found mixed in Mammoth. 
Nos. 17269, 17270, 17272, and 17276 are all distinct.”
 Morse, W.J. 1918. “The soy bean: Its culture and uses.” 
USDA Farmers’ Bulletin No. 973. 32 p. July. See p. 14.
 Piper, Charles V.; Morse, William J. 1923. The soybean. 
New York, NY: McGraw-Hill Book Co. xv + 329 p. March. 
See p. 166. “Selection from Mammoth [sic, Mammoth 
Yellow] about 1902 by T.W. Wood & Sons, Richmond, 
Virginia.”
 Morse, W.J.; Cartter, J.L. 1937. “Improvement in 
soybeans.” Yearbook of Agriculture (USDA). p. 1154-89. 
For the year 1937. See p. 1188. Selection by Wood (name of 
breeder), of Virginia, 1902.
 Morse, W.J.; Cartter, J.L. 1939. “Soybeans: Culture 
and varieties.” USDA Farmers’ Bulletin No. 1520 (Revised 
ed.) 39 p. Nov. See p. 12. “Hollybrook–Originally found in 
the Mammoth Yellow variety and introduced by T.W. Wood 
& Sons, Richmond, Virginia, in 1902. Maturity, about 135 
days; pubescence, gray; fl owers, white, appearing in 60 to 65 
days; pods, two- to three-seeded; seeds, straw yellow with 
brown hilum, about 2,550 to the pound; germ, yellow; oil, 
16.38 percent; protein, 41.44 percent.”
 Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA 

soybean germplasm collection inventory.” Vol. 1. INTSOY 
Series No. 30. p. 12-13. Hollybrook is in the USDA 
Germplasm Collection. Maturity group: V. Year named 
or released: 1902. Developer or sponsor: T.W. Wood and 
Sons, Richmond, Virginia. Literature: 01, 03. Source and 
other information: Selected from ‘Mammoth Yellow’. Prior 
designation: None. Address: USA.

308. Billings, George A. 1906. Report of the Dairy 
Husbandman. New Jersey State Agricultural Experiment 
Station, Annual Report 26:333-90. For the year ending Oct. 
31, 1905. See p. 335, 370-71.
• Summary: Section II, titled “Forage crops, 1905” (p. 335) 
summarizes the results: “Variety experiments with cow peas 
and soy beans indicate that several varieties of cow peas will 
mature seed in this region in a favorable season, and that the 
soy beans will mature in a much shorter season.”
 The section titled “Variety tests with soy beans” (p. 
370) states: “The seed of four varieties, namely, Early 
Black, Medium Yellow, No. 12400, Medium Yellow, No. 
12399, and Light Medium Green, were received from 
the Department of Agriculture, Washington, D.C., and 
planted June 15 [1905]...” Yields were as follows: (1) Early 
Black–4.7 tons/acre of green forage and 16.5 bushels/acre of 
seed; (2) Medium Yellow, No. 12400–6.2 tons/acre of green 
forage and 24.5 bushels/acre of seed; (3) Medium Yellow, 
No. 12399–3.9 tons/acre of green forage and 21.5 bushels/
acre of seed; (4) Light Medium Green–4.9 tons/acre of green 
forage and 19 bushels/acre of seed. The feeding experiments 
were conducted between Dec. 1904 and May 1905. A full-
page photo (p. 371) shows a fi eld of Light Medium Green 
and Medium Yellow soy bean plants.
 Note: This is the earliest (and only) document seen 
(Aug. 1999) that mentions the soybean variety Light Medium 
Green. Address: B.Sc., Dairy Husbandman, New Brunswick, 
New Jersey.

309. Gollan, W. 1906. Some results of acclimatization work 
at the Saharanpur Botanical Gardens. Department of Land 
Records and Agriculture, United Provinces [of Agra and 
Oudh, India], Bulletin No. 21. p. 27-28.
• Summary: One section (p. 27-28) is titled “Glycine Soja 
Sieb and Zucc. Natural order, Leguminosœ. Japan pea. Soy 
bean.” It states: This is an erect or trailing herb, a native of 
and also often cultivated in warmer valleys in the Himalayas. 
It is also largely cultivated in Japan and China. The Japanese 
form is an erect plant with white or black seeds, and attains 
a height of 12 to 15 inches. The Himalayan form is a trailing 
plant, also with white or black seeds, but the latter are not 
quite half the size of the former. On this account the Japanese 
kind is a much superior variety to the one cultivated in this 
country.
 “Seeds of the Japanese variety were received for trial at 
Sahárpur in 1882 from the Government of India. These were 
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sown at Mussoorie in the spring at an elevation of 6,000 feet 
and at Chajurie, Mussoorie district, at an elevation of 4,000 
feet. Both these sowings ripened a few seeds in the autumn 
of the same year, but neither were considered a success. 
In 1883, eight hundred pounds of the seeds were imported 
direct from Japan and were widely distributed, but the seeds 
proved faulty, as in most instances they did not germinate. A 
small sowing of half a pound, made at Sahárpur early in July 
of the same year but from a distinct importation from Japan, 
germinated freely and yielded 8½ pounds of seed in the 
autumn. In 1884, seven and three quarters of a pound of this 
seed was again sown at Sahárpur early in July, and it gave a 
return of 12 pounds in the autumn. This crop was far from 
healthy, and suffered from an excess of moisture during the 
rains. In 1885, the results were better as it is recorded that the 
black seeded variety gave a yield at the rate of 1,124 pounds 
of seed per acre. In 1886, this acclimatised seed was widely 
distributed. In some cases the crop failed and in others it was 
fairly successful, but in all cases where seeds were harvested, 
it was said that the people did not care for the pulse in any 
form whatsoever. The garden grew the crop for a few years 
longer, but as there was absolutely no demand for the seeds, 
it eventually abandoned its cultivation.
 “There is no doubt the superior Japanese variety can be 
grown on the plains in a kind of fashion as a rainy season 
crop, but the yield is not heavy, while the pulse, although 
very popular in China and Japan, is not considered of 
much account by either the native or the European. The 
Himalaya variety, called “bhat” in the neighbourhood of 
Mussoorie, is grown there on a very small scale and only 
for the home consumption of the grower. “ Address: Former 
Superintendent of the Gardens, United Provinces, India.

310. Zavitz, C.A. 1906. Co-operative experiments in 
agriculture. Ontario Agricultural and Experimental Union, 
Annual Report 27:12-33. For the year 1905. See p. 15-16, 19, 
29-30.
• Summary: A table titled “Co-operative experiments in 
agriculture in 1905” (p. 15), under “Grain crops” includes 
“Testing two varieties of Soy, Soja, or Japanese beans–2 
plots.”
 A table titled “Grain crops, 1905” (p. 16) shows that 
2 tests were conducted on “Soy beans.” Early Yellow 
(estimated value 100), yielded 1.85 tons/acre of straw and 
1,100 lb/acre (18.33 bu/acre) of grain. Medium Green (E.V. 
85), yielded 4.30 tons/acre of straw and 1,040 lb/acre (17.33 
bu/acre) of grain.
 The section titled “Soy beans” (p. 19) includes a 
summary and notes: “Meal made from Soy beans is not very 
different in composition from that of cotton seed meal. A 
small quantity of this meal added to that of oats and barley 
would add considerably to the nutritive properties of mixed 
feed.” Note: This meal is probably ground whole soy beans. 
Address: Prof., Agricultural College, Guelph [Ontario, 

Canada].

311. Moore, R.A. 1907. Division of Farm Crops: Plan 
of work for the coming year. Wisconsin Agricultural 
Experiment Station, Annual Report 5:145-70. Feb. See p. 
165-67.
• Summary: Experiment No. 8 (p. 165-67) is titled “Soy 
beans.” Some background on the crop is given, along with 
planting instructions. Then a “Report Blank,” containing 
22 questions, is provided so that each farmer who plans to 
participate in the experiment may provide detailed feedback 
on his results to the station. Questions include: Name of 
experimenter. County and state. Date of planting soy beans. 
Character of soil. What crop had been grown the previous 
year? Yield per acre of marketable beans? Did you use any 
bacteria-laden soil for inoculation purposes? Were nodules 
noticeable on the roots of the soy beans at any time during 
the growing period where such soil was used? Were they 
noticeable where the soil was not used? Give in general way 
your opinion of soy beans as a seed and forage plant for 
Wisconsin.
 The section on soy beans begins: “The soy bean was 
probably introduced into the United States from Japan about 
fi fty years ago and has been cultivated with success in the 
southern states. In Japan it is used extensively as a human 
food, but in this country it is grown for the seed, as a forage 
plant, and as a soil renovator. As a forage its use as a soiling 
crop is becoming recognized, by stockmen and dairymen, 
as it withstands the drought exceptionally well and will give 
a good cutting of green forage at the time when other feeds 
are shriveled and wilted. Soy beans of the late variety gave 
a cutting of 9.9 tons green forage per acre at the Wisconsin 
Experiment farm in 1900 and yielded thirty-eight bushels 
of seed beans per acre in 1902, and forty bushels per acre in 
1903.” Address: Secretary, Madison, Wisconsin.

312. Wiancko, A.T. 1907. Results of cooperative tests of 
varieties of corn, wheat, oats, soy beans and cow peas. 
Indiana (Purdue) Agricultural Experiment Station, Bulletin 
No. 117. p. 367-94. Feb. See p. 390-91.
• Summary: “Introduction: The following pages present a 
summary of the results of tests of leading varieties of corn, 
oats, winter wheat, soy beans and cow peas conducted for the 
Experiment Station by farmers in various parts of the state 
during the past year.
 “Cooperative experiments of this nature were begun in 
a limited way in the year 1903, mostly in charge of young 
men who had been students in the School of Agriculture. The 
following year it was found that many other farmers desired 
to join in the work and the number of experiments was 
increased from year to year, as the funds available for the 
work permitted, and last year sets of varieties of one or other 
of the crops were sent to nearly 600 applicants representing 
88 of the 92 counties in the state.
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 “The objects of these cooperative tests of varieties have 
been to determine, by local tests, which varieties would give 
the best results under the various soil and climatic conditions, 
and to bring leading varieties to the notice of farmers under 
conditions where each man could test their relative merits 
to his own satisfaction. It was long known that the results of 
variety tests conducted on the University Farm at LaFayette, 
especially in the case of corn, were not applicable in many 
other parts of the state owing to the great differences in local 
conditions between widely separated sections. The second 
year of the cooperative work showed clearly that, for corn 
at least, the state must be divided into several sections, each 
of which has its own particular requirements as to varieties 
that will give satisfactory results. The map of the state on 
page 384 of this bulletin shows the sections into which 
the state had to be divided for the purpose of testing the 
adaptability of varieties of corn. While the dividing lines are 
not so defi nite as indicated, each section nevertheless has its 
own peculiarities, except, perhaps, sections 11 and 12 which 
present very similar conditions.”
 The section titled “Results of tests of varieties of soy 
beans” (p. 390-91) states that in 1906 some 56 tests of 
soy bean varieties were conducted throughout the state 
of Indiana. “Of these 47 consisted of the regular sets of 
varieties and only 8 satisfactory reports were received.” Two 
tables, which occupy a full page (p. 391), show the results 
of satisfactory tests in northern and central Indiana, with the 
name of each “experimenter,” his post offi ce and county, the 
varieties tested, and the yield for each variety (in lbs total dry 
matter of the plants, and bushels of grain). The experimenters 
in northern Indiana were G.W. Newcomer (Waterloo, 
DeKalb Co.), T. Fouts [Taylor Fouts] (Camden, Carroll 
County), and C.E. Hatch (Kentland, Newton Co.). Four 
varieties were tested. The seed yields (in bushels per acre) 
were: Ito San (30.4), Early Brown (31.6), Soy Bean 12399 
(31.4), and Ogema [Ogemaw] (16.0). Average: 27.3. Note: 
Fouts tested only three varieties: Ito San, Early Brown, and 
“Soy Bean 12339.” Since he had the lowest yield for each 
variety among the three growers who reported from northern 
Indiana, his yields were not included when calculating the 
averages.
 The growers in central Indiana were W. Essig (Tipton, 
Tipton Co.), C. Eichinger (Montmorenci, Tippecanoe Co.), 
and the Experiment Station (Lafayette, Tippecanoe Co.). 
Four varieties were tested. The seed yields (in bushels per 
acre) were: Ito San (27.0), Early Brown (20.0), Ogema 
(20.0), Dwarf Early Yellow (18.0).
 The Medium Early Yellow does not appear in either 
of these tables, but it is discussed on p. 390: “The Medium 
Early Yellow is a late maturing variety and probably suitable 
only to the southern portion of the state. At the Station it 
ripens about October 20, or in about 150 days from time of 
planting. It usually requires a severe frost to ripen it. The 
freezing however, seems to do little harm to the quality of 

the seed. This variety has relatively large plants, with long, 
slender stems and branches, and an abundance of foliage, 
making it the most suitable variety for feeding green of 
making into hay.”
 Note: This is the earliest document seen (Jan. 2005) that 
mentions Taylor Fouts (of Camden, Carroll County, Indiana), 
or any of the Fouts Brothers, in connection with soybeans. 
This is also the earliest document seen (April 2001) that 
mentions specifi c soy bean varieties grown by Taylor Fouts. 
Address: Agriculturist.

313. Very Dwarf Brown: New U.S. domestic soybean 
variety. 1907. Seed color: Brown.
• Summary: Sources: Wiancko, A.T.; Fisher, M.L. 1907. 
“Soy beans, cow peas, and other forage crops.” Indiana 
(Purdue) Agric. Exp. Station, Bulletin No. 120. p. 437-460. 
March. See p. 451-53. Table III (p. 451), titled “Results of 
soy bean variety tests, 1903-1906” shows that Very Dwarf 
Brown, which was tested in all four years, had the lowest 
average yield (9.5 bushels/acre; range: 4.8 to 12.6 bu/acre) of 
any of the 12 varieties tested. A description of this variety (p. 
452-53) states: “Very Dwarf Brown.–Foliage medium green, 
rather scant. Stems stout, 12 to 18 inches high, upright, 
with a few short branches. Pods abundant, on main stem, 
and close to ground. Beans brown, ovoid in shape, 166 per 
ounce. Seed coat is easily rubbed off in handling, giving 
beans a speckled appearance. Beans ripen about August 18, 
or in about 90 days. Ripe pods shatter easily of their own 
accord and much seed is lost in harvesting, even with the 
greatest care.”
 Grantham, Arthur E. 1908. “Report of the agronomist 
for the season of 1907.” Delaware Agric. Exp. Station, 
Bulletin No. 81. 20 p. March 1. See p. 12-15. A table titled 
“Hay test of soy beans” (p. 13) shows that Very Dwarf 
Brown yielded 6,875 pounds of hay per acre. The hay was 
cut on 21 Sept. 1907. The average height of the plants was 
38 inches. A second table titled “Soy beans seed test” (p. 14) 
shows that Very Dwarf Brown yielded 11.5 bushels/acre. the 
source of the seed was the USDA.
 Wiancko, A.T.; Cromer, C.O. 1920. “Soybeans in 
Indiana.” Indiana (Purdue) Agric. Exp. Station. No. 238. 15 
p. March. See p. 14. Table IV (p. 14-15) gives a “Summary 
of results of tests of varieties of soybeans for seed and hay 
production, 1903-1919.” Very Dwarf Brown was tested from 
1903 to 1907. Days required to mature: 91. Color of seed: 
Brown. Average yield of grain: 10.4 bushels/acre. Address: 
USA.

314. Wiancko, Alfred T.; Fisher, Martin L. 1907. Soy 
beans, cow peas, and other forage crops. Indiana (Purdue) 
Agricultural Experiment Station, Bulletin No. 120. p. 437-
460. March.
• Summary: Contents: Part I–Soy beans and cow peas. 
Historical. Uses and value. Composition and digestible 
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nutrients. Culture. Cost of production. Results of tests 
of varieties of soy beans (1903-1906), and cow peas. 
Descriptions of varieties of soy beans and cow peas: Soy 
beans (with the yearly and average yields in bushels per 
acre over 4 years)–Ito San (21.0), Early Brown (21.5), Olive 
Medium (14.6), Very Dwarf Brown (9.5), Ogemaw (11.3), 
Medium Early Black (18.0), Early Black (14.8), Medium 
Green (22.2), Medium Early Yellow (20.2), Hankow, Dwarf 
Early Yellow, Soy Bean 12399.
 The cost of producing soy beans and cow peas, acre 
for acre, “will generally be very little different from that for 
corn when the crops are planted in rows and cultivated. The 
chief difference will be in the cultivation, which will be a 
little higher on account of the closer spacing of rows. With 
the proper machinery, other operations will cost about the 
same as for corn. As to the value per acre, both crops should 
generally compare favorably with corn.”
 Part II–Miscellaneous forage crop notes. Photos show: 
(1) A patch of soy beans ready for threshing (title page). (2) 
A full grown soy bean plant with roots (p. 440). (3) A man 
standing in a fi eld of soy beans, which are about 32 inches 
high (p. 446). Tables show: (1) Results of experiments in 
methods of planting soy beans for seed production, 1904-
1906 (p. 445). (2) Results of soy bean variety test by yield, 
1903-1906 (p. 451).
 Note: This is the earliest document seen (Nov. 2020) that 
mentions the soybean variety Very Dwarf Brown. Address: 1. 
B.S.A., Agriculturist; 2. B.S., Asst. Agriculturist.

315. Moorhouse, L.A. 1907. Cowpeas and soy beans. 
Oklahoma Agricultural Experiment Station, Bulletin No. 74. 
22 p. April. [3 ref]
• Summary: Discusses: Adaptations of the crops to 
Oklahoma conditions, their place in the rotation, their 
importance to the stockman farmer, their chemical 
composition, harvesting methods and machinery, cowpea 
and soy bean yields (in tons of hay and bushels of grain). 
“The following varieties of soy beans have been grown 
successfully in sections of the country where the season is 
much shorter than the growing period in Oklahoma: Medium 
Green, Early White, Ito San, Medium Yellow, and Black (p. 
12).
 “In 1904 cowpeas and soy beans were grown side by 
side in general farm work, not only on bottom land but also 
on upland soil... The bottom land was seeded on May 5 
and the upland on June 30 (p. 14-16). A table (p. 16) shows 
cowpea and soy bean yields Soy beans yielded 9.90 and 9.45 
bushels of seed per acre, and 0.70 and 0.61 tons of hay per 
acre, for bottom land and upland areas, respectively.
 An illustration (line drawing, p. 18) shows the “Miller 
Bean Harvester,” courtesy of the LeRoy Plow Company, 
LeRoy, New York. The text states: “Harvesting machinery 
has undergone a remarkable improvement within the last 
decade. Machines have been and are being constructed for 

handling every crop of economic importance that is grown 
upon the American farm today. To this end the bean harvester 
has been evolved in order to enable the bean grower in the 
northeastern states to handle his crop with greater ease. This 
type of machine is effi cient in its work and can be used to 
advantage in harvesting the cowpea and the soy bean in the 
south. There are at least ten or a dozen types of this machine 
on the market at the present time and they can be purchased 
at the nominal cost of $25.00.”
 Concerning threshing: “The soy bean is not as brittle 
as the cowpea, hence the grain can be threshed quite readily 
with a machine...”
 Summary (p. 21): “As forage crops, the cowpea and soy 
bean should be given a conspicuous place in the rotation. The 
grain and forage furnish nitrogenous material for the ration, 
which is used in feeding the live stock of the farm.”
 Note: The “Station Staff” are listed at the beginning of 
the Bulletin. W.L. Burlison, B.S., is Assistant Agronomist. In 
a 1943 letter Burlison wrote: “Personally I fi rst worked with 
soybeans in 1903 at the Oklahoma Station...” Note that the 
soy beans in this study were fi rst grown in 1904. Address: 
B.S.A., M.S., Agronomist, Stillwater, Oklahoma.

316. Brownie: New U.S. domestic soybean variety. 1907. 
Seed color: Brown.
• Summary: Sources: Ball, Carleton R. 1907. “Soy bean 
varieties.” USDA Bureau of Plant Industry, Bulletin No 98. 
28 p. May 27. See p. 11, 13, 19. “Classifi cation–Key to the 
varieties (p. 11): II. Brown seeded: 2B. Medium late, 25 
inches tall, long branched, pods less than 1 3/8 inches long, 
seeds small, 4 to 6½ mm. long, spherical or round. Pods 
nearly cylindrical, 5/16 inch or less in width, seeds light 
brown, dull = Brownie.” “This is a well-branched, bushy 
variety, with very small pods and seeds. It is not known 
commercially, but only through the original importation 
from Korea.” Time of maturity: 108-125 or more days. “The 
longer periods seem to be accompanied by a considerably 
taller growth, and it seems likely that with careful selection 
this variety can be developed into a very valuable hay plant. 
The few yields of seed recorded are all small, usually less 
than 5 bushels to the acre. The name is derived from the 
color and small size of the seeds. Numbers and sources of 
lots grown–Agrost. No. 1542, S.P.I. No. 6414; S.P.I. No. 
6414, from Ping-yang, Korea; S.P.I. No. 9417, grown from 
S.P.I. No. 6414; S.P.I. No. 17256, grown from Agrost. No. 
1542-1.”

USDA Bureau of Plant Industry, Bulletin. 1909. “Seeds 
and plants imported during the period from January 1 to 
March 31, 1908: Inventory No. 14; S.P.I. Numbers 21732 
to 22510.” No. 137. Jan. 9. 64 p. 22333-22337. “Grown at 
Arlington Experimental Farm, Virginia, season of 1907. 
Received March 19, 1908. “22333. Baird. ‘This variety 
was mixed with Brownie when received from Pingyang 
[Pyongyang / P’yongyang], Korea. This mixture was given 
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S.P.I. No. 6414. The two varieties were grown together 
under these numbers, 9417, 17256, and Agrost. No. 1542, 
respectively. The two varieties were separated in the 1907 
seed from Arlington Farm, and Baird given the above new 
number, Brownie remaining as No. 17256.’ (Nielsen).
 Piper, Charles V.; Morse, W.J. 1910. “The soy bean: 
History, varieties, and fi eld studies.” USDA Bureau of Plant 
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 44. Seed 
color: Brown. S.P.I. No. 17256. “From Pingyang, Korea, 
1901... Grown nine seasons.”
 1911. “Soya beans.” Queensland Agricultural Journal 
26:323. June. Brownie was one of two forage varieties 
chosen by a Mr. Connor for the purpose of sowing them 
separately for seed production. Address: USA.

317. Flat King: New U.S. domestic soybean variety. 
Synonym: Flat Black (Bailey 1907; Morse 1948). 1907. Seed 
color: Black.
• Summary: Sources: Ball, Carleton R. 1907. “Soy bean 
varieties.” USDA Bureau of Plant Industry, Bulletin No 98. 
28 p. May 27. See p. 11, 13, 16. “Classifi cation–Key to the 
varieties (p. 11): I. Black seeded: 1C. Seeds large, 8 to 11 
mm long, round or broadly elliptical, pods 1½ to 3 inches 
long. Late [maturity], 120 to 130 days, about 30 inches tall, 
branches long, seeds very large, elliptical, much fl attened 
= Flat King.” “Black-seeded group: The Flat King is a tall 
and quite stout variety... The seeds are larger and fl atter 
than those of any variety, jet black, shining, with little or no 
bloom, fl at, broadly elliptical in outline... The Flat King is 
a very strong-growing variety, resembling the Nuttall more 
closely than any other black-seeded form, though the Flat 
King is the taller, its average height being from 25 to 35 
inches. It is not a commercial variety yet, but its heavy crop 
of pods, its large size, and branching habit make it a valuable 
variety for trial as a silage crop or for a cover crop or hog 
pasture, especially in the Southern States. It is later than any 
of the large and promising varieties, except the Tokyo, and 
is more comparable with the Mammoth in time of maturity, 
requiring from one hundred and seventeen to one hundred 
and forty days or even more in unfavorable seasons. Yields 
of seed of from 6 to 9 bushels to the acre have been recorded. 
The name is given on account of the much fl attened seeds 
and the large size of seeds and plants. Numbers and sources 
of lots grown: Agrost. No. 1293, S.P.I. 6312; S.P.I. No. 6312, 
‘Flat Black,’ Japan; S.P.I. No. 8497, grown from S.P.I. No. 
6312; S.P.I. No. 9410, grown from S.P.I. No. 8497; S.P.I. No. 
17252, grown from Agrost. No. 1293-2.”
 Bailey, L.H. ed. 1907. Cyclopedia of American 
agriculture. Vol. II. “Crops.” New York and London: 
Macmillan & Co. xvi + 699 p. See p. 585. “Flat Black” is a 
late-maturing variety.
 Piper, Charles V.; Morse, W.J. 1910. “The soy bean: 
History, varieties, and fi eld studies.” USDA Bureau of Plant 
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 43, 49, 53, 

63, 75. Seed color: Black. S.P.I. No. 17252. “From Tokyo, 
Japan, 1901... Grown nine seasons. This variety was also 
obtained from Yokohama, Japan, No. 19982, and again from 
Tokyo, No. 22875.” “The best varieties of soy beans (p. 75): 
Late–Flat King, 17252.”
 Wolfe, T.K. 1924. “Soybean Culture.” Virginia Agric. 
Exp. Station, Bulletin No. 235. 32 p. March. Flat King 
is listed in a table showing the yields of seed and hay of 
soybean varieties at Blacksburg, Virginia.

318. Haberlandt: New U.S. domestic soybean variety. Dry 
edible variety. Synonym: White (Morse 1948). 1907. Seed 
color: Yellow (straw), hilum dusky brown.
• Summary: Sources: Note: The following entry shows that 
the Haberlandt variety existed by May 1905.
 Ball, Carleton R. 1907. “Soy bean varieties.” USDA 
Bureau of Plant Industry, Bulletin No 98. 28 p. May 27. See 
p. 12-13, 22. “Classifi cation–Key to the varieties (p. 11): V. 
Greenish yellow seeded: 2. Medium late, about 120 days, 
25 to 30 inches high, branches long, pods about 1¼ inches 
long, seeds medium large, roundish or broadly elliptical, 
hilum dark brown = Haberlandt.” “A plot grown in 1905 at 
Baton Rouge, Louisiana, had foliage of a very light glaucous 
green, much resembling a plot of rape in color. The same 
appearance was also reported for this variety by the Virginia 
Agricultural Experiment Station... The time required for 
this variety to reach maturity varies from 110 to 130 days, 
the average time being somewhere near 118 to 120 days. 
Two seed yields secured were 12 9/10 and 13 3/10 bushels 
to the acre, respectively. The Haberlandt is one of the most 
promising varieties for hay, silage or green manuring, and 
for a cover crop. From the Tokyo it can be distinguished 
only by its earlier maturity, rather deeper greenish yellow 
seed and distinctly brown hilum. This variety was named in 
honor of Prof. F. Haberlandt, who fi rst brought the soy bean 
to agricultural notice in Europe. His work was published in 
1878 at Vienna. Numbers and sources of lots grown: Agrost. 
No. 1194, ‘White,’ S.P.I. No. 6396; Agrost. No. 1539, S.P.I. 
No. 8495; Agrost. No. 1540, S.P.I. No. 8493; S.P.I. No. 
6396, ‘White,’ Ping-yang [Pyongyang / P’yongyang], Korea; 
S.P.I. No. 6397, Ping-yang, Korea; S.P.I. No. 8493, grown 
from S.P.I. No. 6396; S.P.I. No. 8495, grown from S.P.I. No. 
6397; S.P.I. No. 9415, grown from S.P.I. No. 6397; S.P.I. No. 
17263, grown from Agrost. No. 1539-1; S.P.I. No. 17271, 
grown from Agrost. No. 1194-1.”
 Piper, C.V.; Nielsen, H.T. 1909. “Soy beans.” USDA 
Farmers’ Bulletin No. 372. 26 p. Oct. 7. See p. 11. 
Haberlandt (Yellow) is one of the best out of more than one 
hundred sorts tested in the last three years. It is not yet on the 
market, but will probably be available by 1910.
 Piper, Charles V.; Morse, W.J. 1910. “The soy bean: 
History, varieties, and fi eld studies.” USDA Bureau of Plant 
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 47, 75. Seed 
color: Straw yellow. S.P.I. No. 17271. “From Pingyang, 
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Korea, 1901... Grown nine seasons.” “The best varieties of 
soy beans (p. 75): Medium late–Haberlandt, 17271.”
 Morse, W.J. 1918. “The soy bean: Its culture and uses.” 
USDA Farmers’ Bulletin No. 973. 32 p. July. See p. 14.
 Piper, Charles V.; Morse, William J. 1923. The soybean. 
New York, NY: McGraw-Hill Book Co. xv + 329 p. March. 
See p. 165. “Introduced from Pingyang [Pyongyang], Korea, 
1901.”
 Morse, W.J.; Cartter, J.L. 1937. “Improvement in 
soybeans.” Yearbook of Agriculture (USDA). p. 1154-89. 
For the year 1937. See p. 1187. Origin: Introduction, Chosen 
[Korea]. Year: 1901. Days to mature: 130. Flower color: 
Purple, white. Pubescence color: Tawny. Seed coat color: 
Straw yellow. Germ color: Yellow. Hilum color: Brown. 
Seeds per pod: 2-3. Seeds per pound: 2,400. Use: Grain, or 
dry edible beans. Note: This is the fi rst of many documents 
in which Morse classifi ed the Haberlandt as a “dry edible” 
soybean, one of a limited number of “edible varieties of 
soybeans.”
 Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA 
soybean germplasm collection inventory.” Vol. 1. INTSOY 
Series No. 30. p. 10-11. Haberlandt is in the USDA 
Germplasm Collection. Maturity group: VI. Year named or 
released: 1907. Developer or sponsor: USDA. Literature: 01, 
03. Source and other information: From Pyongyang, North 
Korea, in 1901. Prior designation: PI 6396 (also PI 17271). 
Address: USA.

319. Kingston: New U.S. domestic soybean variety. 
Synonym: Japanese No. 15 or #15 (Ball 1907). 1907. Seed 
color: Black.
• Summary: Sources: Ball, Carleton R. 1907. “Soy bean 
varieties.” USDA Bureau of Plant Industry, Bulletin No 98. 
28 p. May 27. See p. 11, 13, 15. “Classifi cation–Key to the 
varieties (p. 11): I. Black seeded: 2A. Seeds small, 4 to 6 or 
7 mm long, round or broadly elliptical, pods about 1 inch 
long. Medium [days to mature], 110 to 115 days, low, 15 to 
18 inches tall, scarcely branched, seeds spherical or slightly 
fl attened = Kingston.” “Black-seeded group: Kingston. 
This is a small, medium early variety, with rather slender 
stems... The seeds are the smallest of any black variety, and 
are equaled in smallness by Brownie only... This variety is 
too small and unbranched to have much value for forage. 
It is likely to prove a fairly good yielder of seed, two tests 
sown thickly for forage having yielded between 8 and 9 
bushels of seed per acre... The name, Kingston, is given in 
honor of the Rhode Island Experiment Station, located at 
Kingston, Rhode Island. That station has contributed largely 
to our knowledge of the soy bean as a crop for northern 
regions, and this variety was received from that source 
alone. Numbers and sources of lots grown: Agrost. No. 118, 
‘Japanese No. 15,’ Rhode Island Agric. Expt. Station; S.P.I. 
No. 17255, grown from Agrost. No. 118-1.”
 Piper, C.V.; Nielsen, H.T. 1909. “Soy beans.” USDA 

Farmers’ Bulletin No. 372. 26 p. Oct. 7. See p. 23.
 Piper, Charles V.; Morse, W.J. 1910. “The soy bean: 
History, varieties, and fi eld studies.” USDA Bureau of 
Plant Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 31. 
“Kingston: The Kingston soy bean was received from the 
Rhode Island Agricultural Experiment Station in 1903 as 
“Japanese No. 15.” It was obtained by them from Prof. 
W.P. Brooks, of the Massachusetts Agricultural Experiment 
Station, who brought a number of soy-bean varieties from 
Japan in 1889, and is probably the variety which he named 
‘Medium Black.’ It has never been secured from any other 
source. In all probability this is the variety grown at the 
Rhode Island Agricultural Experiment Station in 1893 (see 
their Annual Report, 1893, p. 191) as ‘Medium Black.’”
 Etheridge, W.C. 1912. “Report of Division of 
Agronomy.” North Carolina Agric. Exp. Station, Annual 
Report 34:16-18. For the year ended June 30, 1911. Kingston 
was one of the earliest maturing varieties grown.
 Piper, Charles V.; Morse, William J. 1923. The soybean. 
New York, NY: McGraw-Hill Book Co. xv + 329 p. 
March. See p. 41, 44. Page 41 states: “The early introduced 
varieties.–Previous to the numerous introductions by the 
United States Department of Agriculture beginning in 1898, 
there were not more than eight varieties of soybeans grown 
in the United States.” One of these was Kingston (with black 
seeds).
 Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. 
“USDA soybean germplasm collection inventory.” Vol. 1. 
INTSOY Series No. 30. p. 12-13. Kingston is in the USDA 
Germplasm Collection. Maturity group: IV. Year named or 
released: 1907. Developer or sponsor: Rhode Island AES 
(Agric. Exp. Station) and USDA. Literature: 01, 03. Source 
and other information: From Japan in 1889 by Prof. W.P. 
Brooks, Massachusetts AES (Agric. Exp. Station). Prior 
designation: PI 17255. Address: USA.

320. Manhattan: New U.S. domestic soybean variety. 
Synonym: Gosha (Morse 1948). 1907. Seed color: Yellow 
(straw).
• Summary: Sources: Ball, Carleton R. 1907. “Soy bean 
varieties.” USDA Bureau of Plant Industry, Bulletin No 98. 
28 p. May 27. See p. 11-13, 24, 28. “Classifi cation–Key to 
the varieties (p. 11): VI. Yellow seeded: 2. Early, low, about 
20 inches, scarcely branched, pods larger, seeds 7 to 9 mm., 
broadly elliptical, yellow, slightly greenish, hilum brown 
= Manhattan.” “The Manhattan is a dwarf early variety...; 
seeds medium in size, round, broadly elliptical in outline, 7 
to 8 mm. wide, 7 to 9 mm. long considerably fl attened, rather 
pale yellow with a slight greenish tinge, becoming paler with 
age, hilum brown.
 “The Manhattan variety is early to medium early, 
requiring from ninety to one hundred and ten days to reach 
maturity, the average being about one hundred to one 
hundred and fi ve days. It is too small to have much forage 



SOYBEAN YIELDS AND YIELD RESEARCH (10 BCE to 2021)   185

© Copyright Soyinfo Center 2021

value, and its chief use will be for an early seed crop, to 
which purpose it is fairly well adapted. Several yields of 
from 14 to 16 bushels to the acre are recorded.
 “This variety was named for the location of the Kansas 
Agricultural Experiment Station, Manhattan, Kansas, where 
the soy bean has been under extensive experimentation for 
many years. Numbers and sources of lots grown: Agrost. 
No. 1295, S.P.I. No. 6333; S.P.I. No. 6333, ‘Gosha,’ Japan; 
S.P.I. No. 8490, grown from S.P.I. No. 6333; S.P.I. No. 9411, 
grown from S.P.I. No. 6333; S.P.I. No. 17277, grown from 
Agrost. No. 1295-2.”
 Piper, Charles V.; Morse, W.J. 1910. “The soy bean: 
History, varieties, and fi eld studies.” USDA Bureau of Plant 
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 48. Seed 
color: Straw yellow. S.P.I. No. 17277. “From Tokyo, Japan... 
Grown ten seasons.”
 Krauss, F.G. 1911. “Leguminous crops for Hawaii.” 
Hawaii Agric. Exp. Station, Bulletin No. 23. 31 p. Sept. 20. 
Manhattan is classifi ed under Group I (Culinary varieties); 
it is stated as a strong, branching dwarf type, 12 inches tall. 
Address: USA.

321. Meyer: New U.S. domestic soybean variety. 1907. Seed 
color: Black and brown in concentric bands or mottling.
• Summary: Sources: Ball, Carleton R. 1907. “Soy bean 
varieties.” USDA Bureau of Plant Industry, Bulletin No 98. 
28 p. May 27. See p. 11, 13, 20. “Classifi cation–Key to the 
varieties (p. 11): III. Mottled seeded: 2. Plant not known, 
seeds large, nearly round = Meyer.” “Meyer S.P.I. No. 17852 
is a recent importation from China, secured by Mr. F. N. 
Meyer. From the seed alone it is certain that this is a distinct 
variety of the mottled group.”
 Letter from Frank. N. Meyer to David Fairchild. 1907. 
Dec. 18. In: Letters of Frank N. Meyer. 4 vols. Compiled 
by USDA Bureau of Plant Introduction. See p. 454. Meyer 
thanks Fairchild for sending the 1907 USDA bulletin titled 
“Soy Bean Varieties” by Carleton Ball “in which I see that 
my name has been immortalized already in the christening of 
a humble, mottled bean [Meyer]; what a joy!”
 Piper, C.V.; Nielsen, H.T. 1909. “Soy beans.” USDA 
Farmers’ Bulletin No. 372. 26 p. Oct. 7. See p. 11. This 
variety is one of the best out of more than one hundred sorts 
tested in the last three years. It is not yet on the market, but 
will probably be available by 1910.
 Piper, Charles V.; Morse, W.J. 1910. “The soy bean: 
History, varieties, and fi eld studies.” USDA Bureau of Plant 
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 48. Seed 
color: Black and brown. S.P.I. No. 17852. “From Peking, 
Chihli, China, 1906... Grown four seasons. The beans 
of this variety are said to be roasted and sold in Peking 
as delicatessen.” Note: Chihli was a former province in 
northeast China; its capital was Peking. In 1928 it was 
divided largely into Hebei, Jehol, and Chahar. The largest 
part was Hebei.

 Galloway, B.T. 1908. “Report of the Chief of the Bureau 
of Plant Industry.” Annual Reports of the Department of 
Agriculture (USA) p. 257-341. For the year ended June 30, 
1907. See p. 326. “A new soy bean from Manchuria, which 
has been named ‘Meyer,’ has yielded seed at the rate of 24 
bushels to the acre, outyielding any other variety grown on 
the Arlington Experiment Farm. In view of the fact that the 
culture of beans as a grain crop has been decreasing in this 
country because the yield averages only 12 bushels to the 
acre, this new variety is of great promise.”
 Hill, W. Stanley. 1914. “The soya bean: Experience 
at Moumahaki Experiment Farm.” New Zealand J. of 
Agriculture 8:594-96. June 20. See p. 594. A table shows 
that Meyer is one of six varieties tested under severe fi eld 
conditions. The average height (inches), period of growth 
(days), colour of seed, and weight per 100 seeds is given. 
Address: USA.

322. Nuttall: New U.S. domestic soybean variety. 1907. Seed 
color: Black.
• Summary: Sources: Ball, Carleton R. 1907. “Soy bean 
varieties.” USDA Bureau of Plant Industry, Bulletin No 98. 
28 p. May 27. See p. 11, 13-15. “Classifi cation–Key to the 
varieties (p. 11): I. Black seeded: 1B. Seeds large, 8 to 11 
mm long, round or broadly elliptical, pods 1½ to 3 inches 
long. Similar to Buckshot, but 7 to 10 days later, branches 
longer, pods and seeds somewhat smaller = Nuttall.” “Black-
seeded group: This variety is closely related to Buckshot, but 
is distinguished by smaller seeds and rather stouter and more 
branching plants... The seeds are jet black and shining... 
The Nuttall requires from 100 to 115 days to ripen its seeds, 
the average time being 105 to 110 days. This variety has 
apparently but very little to recommend it... In seed yields, 
where sown quickly enough to make fair forage, it has 
not done much. From 4 to 6 bushels to a little more than 
12 bushels to the acre are the recorded outputs. The name 
is given in honor of Thomas Nuttall, who wrote the fi rst 
recorded account of the soy bean in this country. Numbers 
and sources of lots grown: Agrost. No. 1536, S.P.I. No. 6416; 
S.P.I. 6416, ‘Black,’ from Korea; S.P.I. No. 8496, grown 
from S.P.I. No. 6416; S.P.I. No. 9418, grown from S.P.I. No. 
8496; S.P.I. No. 17253, grown from Agrost. No. 1536-1.”
 Grantham, Arthur, E. 1908. “Report of the agronomist 
for the season of 1907.” Delaware Agric. Exp. Station, 
Bulletin No. 81. 20 p. March 1. See p. 14. In seed test of soy 
beans conducted at the Delaware Agriculture Experiment 
Station, the Nuttall variety (No. 19,183) yielded 25.5 bushels 
per acre. Source of seed: U.S. Dept. of Agriculture.
 Piper, Charles V.; Morse, W.J. 1910. “The soy bean: 
History, varieties, and fi eld studies.” USDA Bureau of Plant 
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 43, 59. Seed 
color: Black. S.P.I. No. 17253. “From Pingyang [Pyongyang 
/ P’yongyang], Korea, 1901... Grown nine seasons. No. 
22334 is undoubtedly the progeny of 17253 as shown by 
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records.”
 Piper, Charles V.; Morse, William J. 1923. The soybean. 
New York, NY: McGraw-Hill Book Co. xv + 329 p. March. 
See p. 158. A table shows that No. 17523, Nuttall was grown 
at the Arlington Experimental Farm from 1905 to 1910. The 
life period ranged from 114 to 121 days.

323. Tokyo: New U.S. domestic soybean variety. Dry edible 
variety. Also spelled Tokio. Synonyms: Austrian Green, Ita 
Mame, Late Ita Mame, Southern Medium Green (Morse 
1948). 1907. Seed color: Yellow (olive), hilum pale.
• Summary: Sources: Ball, Carleton R. 1907. “Soy bean 
varieties.” USDA Bureau of Plant Industry, Bulletin No 98. 
28 p. May 27. See p. 12-13, 22-23. “Classifi cation–Key to 
the varieties (p. 11): V. Greenish yellow seeded: 3. Late, 130 
days or over, 35 inches or over in height, very long branched, 
pods 1½ inches long, seeds larger, round or elliptical, hilum 
scarcely tinted = Tokyo.” The Tokyo differs from the medium 
greenish yellow (Haberlandt) variety mostly in a somewhat 
more vigorous growth and in later ripening... The Tokyo is 
one of the very best varieties for all-around use. It will give 
heavy hay and silage crops, is equally good for pasture and 
cover-crop purposes, and where it matures it gives very good 
seed yields. Eight plots grown at Washington [DC] in two 
different years averaged 8 1/3 bushels of seed per acre, in 
which the lowest yield was 4 bushels and the highest 14½ 
bushels. The Kentucky Agricultural Experiment Station 
reports a very much higher seed yield, with the weight of 
green forage to the acre 11.84 and 14.08 tons from two plots, 
curing to 5.44 and 6.16 tons, respectively. It is too late for the 
best results in most Northern States, but it may be replaced 
there by the Haberlandt variety. This variety was named for 
the Japanese capital, where some of the importations were 
secured. Numbers and sources of lots grown: Agrost. No. 
468, grown from S.P.I. No. 4914; Agrost. No. 696, grown 
from Potomac Flats; Agrost. No. 1171, ‘Best Green,’ S.P.I. 
No. 9409; Agrost. No. 1198, ‘Late Ita Name,’ S.P.I. No. 
8424, Japan; Agrost. No. 1200, ‘Medium Ita Name,’ S.P.I. 
No. 8423, Japan; Agrost. No. 1298, ‘Medium Green,’ S.P.I. 
No. 6335, Japan; S.P.I. No. 4914, ‘Best Green,’ Japan; S.P.I. 
No. 5766, grown from No. 4914; S.P.I. No. 6335, ‘Medium 
Green,’ Japan; S.P.I. No. 8423, ‘Medium Ita Name,’ Japan; 
S.P.I. No. 8424, ‘Late Ita Name,’ Japan; S.P.I. No. 9409, 
grown from S.P.I. No. 5766; S.P.I. No.17264, grown from 
Agrost. No. 1198-1; S.P.I. No. 17265, grown from Agrost. 
No. 1200-1; S.P.I. No.17266. grown from Agrost No. 1171-1; 
S.P.I. No. 17267, grown from Agrost No. 1298-2.” Note: The 
words/name “Ita Name” make no sense in Japanese. Perhaps 
“Eda Mamé” was intended.
 Piper, Charles V.; Morse, W.J. 1910. “The soy bean: 
History, varieties, and fi eld studies.” USDA Bureau of 
Plant Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 18, 
45, 75. Variety name: Tokyo. Seed color: Olive yellow. 
S.P.I. No. 17264. “From Tokyo, Japan, 1901... Grown nine 

seasons. This variety was also obtained from Kobe, Japan, 
No. 20893.” “The best varieties of soy beans (p. 75): Late–
Tokyo, 17264.”
 Tracy, S.M. 1912. “Forage crops for the cotton region.” 
USDA Farmers’ Bulletin No. 509. 47 p. Oct. 11. See p. 29. 
The soybean variety Tokyo has recently become popular in 
the cotton region of the USA (the southern states).

Country Gentleman. 1915. “Soy beans for all climates.” 
May 22. See p. 11. Note: This is the earliest document seen 
(Dec. 1998) which uses the spelling “Tokio” rather than 
“Tokyo” for this variety. In about 52% of all documents 
where this variety is mentioned, its name is spelled “Tokyo,” 
while in the remaining 48% it is spelled “Tokio.” The 
“Tokio” spelling was more common from 1919 to 1925, 
however it was not used after 1947, when “Tokyo” became 
the standard spelling.
 Morse, W.J. 1918. “The soy bean: Its culture and uses.” 
USDA Farmers’ Bulletin No. 973. 32 p. July. See p. 16.
 Piper, Charles V.; Morse, William J. 1923. The soybean. 
New York, NY: McGraw-Hill Book Co. xv + 329 p. March. 
See p. 68, 87, 89, 96, 100, 111, 152, 154, 158, 169, 171, 
192-193. “Tokio–Introduced from Tokio, Japan, 1901.” Seed 
olive yellow, hilum pale, germ yellow, oil 18.4 per cent., 
about 134,400 to the bushel.
 Morse, W.J.; Cartter, J.L. 1937. “Improvement in 
soybeans.” Yearbook of Agriculture (USDA). p. 1154-89. 
For the year 1937. See p. 1187. Origin: Introduction, Japan. 
Year: 1901. Days to mature: 140. Flower color: Purple. 
Pubescence color: Gray. Seed coat color: Olive yellow. Germ 
color: Yellow. Hilum color: Pale. Seeds per pod: 2-3. Seeds 
per pound: 2,260. Use: Grain, or dry edible beans. Note: This 
is the fi rst of many documents in which Morse classifi ed the 
Tokyo as a “dry edible” soybean, one of a limited number of 
“edible varieties of soybeans.”
 Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA 
soybean germplasm collection inventory.” Vol. 1. INTSOY 
Series No. 30. p. 18-19. Tokyo is in the USDA Germplasm 
Collection. Maturity group: VII. Year named or released: 
1907. Developer or sponsor: USDA. Literature: 01, 03. 
Source and other information: ‘Ita Name’ from Yokohama, 
Japan, in 1902. Prior designation: PI 8424. Address: USA.

324. Yosho: New U.S. domestic soybean variety. Synonym: 
Yoshoka (Morse 1916), Yoshioko (Morse 1948), or 
Yoshioka. 1907. Seed color: Yellow (olive).
• Summary: Sources: Ball, Carleton R. 1907. “Soy bean 
varieties.” USDA Bureau of Plant Industry, Bulletin No 98. 
28 p. May 27. See p. 12-13, 21-22. “Classifi cation–Key to 
the varieties (p. 11): V. Greenish yellow seeded: 1. Early, 
very low, 14 to 18 inches, pods about 1¼ inches long, seeds 
medium large, roundish or broadly elliptical, hilum pale 
brown = Yosho.” “The Yosho is a rather small, early form... 
Yosho is a very early variety, maturing in 85 to 100 days, 
averaging 92 to 97 days. It gives only a fair yield of seeds 
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and a low yield of vines. Seed yields of 4 3/5 to 6 3/5 bushels 
per acre are recorded. The name is formed by shortening 
the Japanese word Yoshioka. Numbers and sources of lots 
grown: Agrost. No. 1297, S.P.I. No. 6314; S.P.I. No. 6314, 
‘Yoshioka,’ Japan; S.P.I. No. 8489, grown from S.P.I. No. 
6314; S.P.I. No. 17262, grown from Agrost. No. 1297-2.”
 Piper, Charles V.; Morse, W.J. 1910. “The soy bean: 
History, varieties, and fi eld studies.” USDA Bureau of Plant 
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 45. Seed 
color: Olive yellow. S.P.I. No. 17262. “From Tokyo, Japan, 
1901... Grown nine seasons.” Address: USA.

325. Soule, Andrew M.; Vanatter, Phares O. 1907. 
Experiments with oats, millet and various legumes. Virginia 
Agricultural Experiment Station, Bulletin No. 168. p. 259-90. 
June. See p. 277-83, 289-90.
• Summary: The soy bean is second most important legume 
grown in the south, after the cowpea. “The feeding value 
of the soy bean has not been as generally appreciated as it 
should be... A fair average yield of soy beans is 20 to 30 
bushels [per acre]. This is as large a yield as is ordinarily 
obtained with corn on land which should be equally well 
adapted for the cultivation of the soy bean. The soy bean 
is much richer, bushel for bushel, in feeding nutrients than 
corn, and a yield of 35 bushels per acre really produces a 
much larger amount of digestible protein than would be 
obtained with corn.” In experiments made by the authors, 
Mammoth Yellow soy beans produced 592 pounds of 
digestible protein per acre, which is “nearly three times as 
much digestible protein as corn, more than twice as much 
as sorghum, and considerably more than the cow peas. The 
digestible protein produced per acre by the soy beans is very 
large and indicates why this crop should be given serious 
attention, as its extensive cultivation would enable the 
nutrition of various classes of live stock to better advantage 
in every way. The soy bean has not become popular enough 
yet to permit of its being used extensively for the nutrition 
of beef and dairy cattle, but enough work has been done 
to indicate that three pounds of soy bean meal [probably 
uncooked, ground soybeans] could be substituted for an 
equal amount of linseed meal with satisfactory results in 
feeding dairy cows. This should encourage the extensive 
cultivation of this crop, which will undoubtedly become 
more and more popular when its useful qualities are 
realized.”
 Yield tests of leading soy bean varieties were conducted 
on the station’s plats. “Most of these varieties were planted 
on the 8th of May and were harvested between August 
and September 30. The yields of both grain and hay were 
obtained in 1905 and 1906. The largest 2-year average yield 
of hay was made by Hollybrook (2.95 tons/acre). The best 
seed yield obtained in both years was with Itho San [Ito 
San] Yellow, which made 14.37 bushels in 1905, 22.50 
bushels in 1906, or an average of 18.43 bushels [per acre] 

for both years. Yet when Itho San was inoculated it yielded a 
remarkable 31.04 bu/acre.
 “These facts indicate that the soy bean can be made 
into a very satisfactory quality of hay and that large yields 
of a rich and nutritious foodstuff will be obtained that will 
be eaten to advantage by live stock. The main stems of this 
plant are coarse and many of them will not be readily eaten, 
but if the crop is sown thickly so as to crowd the plants, 
smaller and fi ner stems will result. The best hay varieties 
are those that do not grow so vigorously as Hollybrook and 
Mammoth Yellow.”
 Conclusions: “Soy beans may be used either for hay 
or grain production, though the stems are coarser than the 
cowpea, and the hay is thus not so thoroughly consumed by 
live stock. They will outyield the cowpea when grown for 
grain very considerably, and two years’ work show that good 
yields of hay can be obtained... The grain of the soy bean is 
much more resistant to unfavorable weather conditions than 
the cowpea, and it is also much richer in feeding nutrients, 
and its extensive cultivation in the south can not be urged too 
strongly.”
 Photos (p. 278-80, 283) show: (1) Early Black soy bean. 
(2) Early Green soy bean. (3) Itho San [Ito San] Yellow soy 
bean. (4) A fi eld of cowpeas and soy beans growing side by 
side. Tables (p. 281) show: (1) A comparison of soy bean 
varieties in number of grains per ounce, date of ripening, 
days maturing, and yield per acre of hay, and of grain. The 
soy bean varieties are: Itho San Yellow [Ito San], Early 
Green, Japanese Pea, Medium Green, Extra Early Black, 
Medium Black, Green Samarow, Ogima [Ogema], Common, 
Extra Early Yellow, Holly Brook [Hollybrook], Mammoth 
Yellow, Brecks, Coffee Berry, Hales. The highest yield of 
grain in one season was 23.33 bu/acre for Early Green in 
1906. The highest yield of hay in one season was 3.75 tons/
acre for Holly Brook in 1905. (2) A comparison of yield in 
a variety of soy beans with and without inoculation. Yields 
were generally better with inoculation.

326. Ruata, Guido; Testoni, Giuseppe. 1907. La soia 
nell’alimentazione italiana [The soybean in the Italian diet]. 
Ministero d’Agricoltura, Industria e Commercio. Bollettino 
Uffi ciale 6(6):698-718. Dec. 18. (Chem. Abst. 2:864). [35 
ref. Ita]
• Summary: Contents: Introduction. Description of the 
soybean (della Soia). Cultivation and its history in Europe. 
Harvest and yield. Nutritional value of the soybean: Tables 
show analyses according to König (10 tables), to Balland 
(1 table analyzing 3 varieties, from Cambodia {Exposition 
of 1900}, from Cochin China, and from Tonkin), to Gautier 
(1 table), to Maurel (1 table), and to Lechartier and Joulie 
(from Grandeau 1903, analyzing 3 varieties, from Etampes, 
black soybean, and yellow soybean–all grown in France; 
each either as is or dry). Tables of nutritional analyses by 
Ruata & Testoni (includes the weight of 1,000 seeds for each 
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variety): I. Black soybean, from Vilmorin-Andrieux of Paris, 
France; from Dammann & Co. [seedsmen] of Naples (Italy); 
and from the Inst. of Hygiene of Bologna, Italy. II. Giant 
Yellow, from Etampes (Pinolini), from Naples (Dammann), 
from Bohemia (Boemia–Ingegnoli); III. Small yellow 
soybean (from Dammann in Naples). IV. Green soybean 
(from Dammann). V. Brown soybean (from Dammann). The 
authors believe the Giant Yellow soybean is best adapted to 
Italian conditions. The analysis of the variety from Naples 
is as follows: Weight of 1,000 seeds: 205 gm. Water 9.80%. 
Albuminoids 37.13% (albuminoidi, protein) Carbohydrates 
24.40%. Fat 18.36%. Lecithin 1.62%. Crude fi ber 4.47%. 
Ash: 4.30%.
 Preparation of soybeans (detailed descriptions and 
nutritional analyses): The whole seeds, miso (Il miso), tofu 
(To-Fu or to-fu), shoyu (fermented; made with koji), soy 
fl our and bread (farina e pane di soia, incl. experiments by 
Brugia, and Rimini), soy polenta. Conclusions.
 Three non-original illustrations (line drawings; between 
p. 700 and 701) show three different full-size views of the 
Soja plant, including: (1) Plant with roots. (2) Stem, leaves 
and pods. (3) Stem and pods (Original from Pinolini 1905).
 Several bar charts (following p. 712) give nutritional 
composition comparisons of 12 staple foods, mainly 
legumes, cereal grains, dairy products, and meat: Fig. 2–
Albuminoids (protein content); soya is the highest with 
37.13%. Fig. 3–Carbohydrate content. Fig. 4–Fat content; 
soy is highest with 18.36%. Fig. 5–Salts (Sali).
 Other tables show: (1–p. 701): For four soybean 
varieties, weight of 100 liters in kg and number of seeds per 
kg. Soia d’Etampes yellow 72 / 7,400. Black soybean from 
Podolia 74.5 / 7,400. Yellow soybean 72.5 / 8,550. Black 
soybean 73 / 12,200. Note that the black soybean has by far 
the smallest seeds.
 Selected translations of the text: The fi rst part of 
the article discusses dietary problems in Italy, especially 
pellagra, a skin disease caused by defi ciencies in protein 
and niacin. One of the causes seems to be the consumption 
of corn, especially spoiled corn (maiz guasto) (p. 699-700). 
The authors are interested in studying the soybean as a 
potential new food for Italy, based on the examples from 
other countries where it has been consumed for a long time 
and where corn is unknown or almost unknown. They want 
to take the initiative in getting the best possible advantage 
from the introduction of soybeans as an Italian food (p. 700). 
In Italy the varieties which grow well are the early black, 
the yellow, the brown, the green, and the giant yellow; the 
latter is similar to the variety Soya Etampes, which has been 
acclimatized in France (p. 701).
 History in Italy: According to Pinolini, the soybean 
made its appearance around 1840, and has been cultivated 
with success around Verona, along the Lombard coast of 
Lake Maggiore, and near Mantua and Lucca (Mantova and 
Lucchese). As far as we know, it either was cultivated or is 

still cultivated in Liguria, Friuli, the Marches, and Emilia. 
Around Naples, it is especially cultivated in San Giovanni 
a Teduccio, under the care of Dammann & Co., a seed 
company (p. 702).
 In the year 1906 in a fi eld annexed to the Institute 
of Hygiene, we conducted experimental cultivation of 
soybeans, sowing the black variety from Podolia, sent to 
us by the Vilmorin-Andrieux, a seed company in Paris. A 
similar experiment was carried out on a larger expanse of 
land, at the same time as ours and with the same seeds, by 
Dr. Ignazio Buldrini at his farm near Bologna. The land 
at the Institute of Hygiene, being rather rich in humus, 
was fertilized with phosphate fertilizer at the rate of 500 
kg/ha and potassium sulfate at the rate of 100 kg/ha. Dr. 
Buldrini’s land, well supplied with potassium and phosphoric 
anhydride,... was fertilized with plenty of manure. The seed 
was planted on both fi elds in early May. The vegetation 
developed regularly and in August we obtained a harvest that 
yielded 1,500 kg/ha of seeds reaching perfect maturation (p. 
703).
 Brugia (1902) has conducted numerous experiments 
in baking with soy fl our, and here is what he writes about 
it: “It is necessary to fi nd an inexpensive food with great 
nutritional value for the poor farmers and rural people. It 
would be ideal to be able to make bread from soybean fl our, 
thus creating a food that would be physiologically balanced 
and complete.” He fi rst tried mixing soy fl our with wheat 
fl our in the proportions 50/50 and 30/60, but the results were 
unfavorable. Then they tried using brewer’s yeast in the 
process and had very good results, except that the price was 
a little high. It was then necessary to substitute a mixture 
of bicarbonate of soda and cream of tartar (½ gm per 3 g 
of fl our) for the brewer’s yeast. This worked very well. He 
then gives a table showing the nutritional analysis of the best 
bread (p. 716). In the conclusions of his work, Brugia says: 
“Soy fl our cannot be used by itself in baking. But mixed with 
wheat it gives an optimum bread, soft textured, complete and 
balanced nutritionally, economical, and convenient. A second 
table shows an analysis of soy bread published by Rimini 
(1902) (p. 716).
 Soy polenta, a mixture of soy and corn, was named 
Soyenta by Haberlandt who fi rst prepared it. It could be 
of nutritional benefi t to the people in those parts of Italy 
who get almost all of their nutrients from polenta. We have 
conducted numerous tests to fi nd a type of Soyenta (to adopt 
Haberlandt’s name) which, because of taste and ease of 
preparation, could enter into the diet of our rural population 
without diffi culty. Here are the results of our experiments 
with various types of Soyenta: (1) With whole yellow soy 
fl our: The resulting product does not have a soft consistency; 
it is coarse and crumbles rather easily, but the taste is nice. 
(2) With sifted soy fl our: This product is not as good as the 
previous one, because it is too sticky. The taste reminds us of 
infant cereal made of wheat fl our. (3) Soy fl our mixed with 
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wheat fl our in varying proportions: Not advisable because 
it presents in various degrees the diffi culties of the former. 
(4) (p. 717). Soy fl our mixed with corn fl our: Best results 
were obtained with a mixture of 1 part soy fl our to 4 parts 
corn meal (coarsely ground, Veronese style). The consistency 
of this product is not unlike that of regular polenta, and the 
fl avor is also very close. Hot or cold it slices very well, and 
overall it can be used just like regular polenta, but it has 
more nutritional value (p. 717).
 Note 1. This is the earliest Italian-language document 
seen (April 2013) that mentions tofu, which it calls To-fu.
 Note 2. This is the earliest Italian-language document 
seen (April 2012) that mentions soy sauce, which it calls Il 
shoyu (“shoyu”).
 Note 3. This is the earliest Italian-language document 
seen (April 2021) that uses the word “miso” (Il miso) to refer 
to miso.
 Note 3. This is the earliest Italian-language document 
seen (Jan. 2016) that uses the term albuminoidi to refer to 
protein in connection with soybeans.
 Note 4. This is the earliest Italian-language document 
seen (Jan. 2019) that mentions soy fl our, which it calls farina 
di soia.
 Note 5. This is the earliest Italian-language document 
seen (Feb. 2016) that mentions lecithin in connection with 
soybeans. Address: 1. Direttore dell’Istituto d’Igiene della 
Regia Universita di Bologna (Director of the Inst. of Health 
of the Royal Univ. of Bologna); 2. Insegnante nella Regia 
Scuola Media Commerciale, Direttore del Laboratorio 
chimico Compartimentale delle Gabelle di Bologna 
(Instructor at the Royal Business Middle School and director 
of the Customs Department Chemical Laboratory). Both: 
Italy.

327. Ruata, Guido; Testoni, Giuseppe. 1907. La soia 
nell’alimentazione italiana [The soybean in the Italian diet 
(Continued–Document part II)]. Ministero d’Agricoltura, 
Industria e Commercio. Bollettino Uffi ciale 6(6):698-718. 
Dec. 18. (Chem. Abst. 2:864). [35 ref. Ita]
• Summary: This article begins: The soybean (Soia) 
is a legume that is widely consumed in Asian regions 
where–especially in China and Japan, with very disparate 
climates–it represents a fundamental element in the diet of 
humans, thanks to its easy cultivation and the extremely high 
properties that it possesses.
 In addition, both in North America, where the 
cultivation of the soybean has undergone broad development, 
and in various countries of Europe, in which it has likewise 
often been cultivated, there has been the confi rmation of 
the noteworthy benefi ts that can be derived from its broad 
diffusion.
 In Italy, the matter is then presented as a particularly 
interesting one such that if it were to reach so far as to 
provide to our populations a food with which the ease in 

obtaining a good yield from it and at a low cost is combined 
with high nutritional value, it would have traversed a path 
that has not been inconsiderable toward the solution of 
the nutrition problem of the less well-to-do classes with 
which, as is known to all, there is in every respect a marked 
character of urgency and gravity. Such an urgency and 
such gravity have not arrived solely from the fact that our 
populations are fed in an insuffi cient manner so as to fi nd 
themselves in that respect at the end of the line of many of 
the countries of Europe, but rather because the qualities of 
the very food are in fact frequently such that they increase 
rather than repair the damages which the human organism 
can experience from its scarcity.
 Let us add to these observations of a general nature 
another consideration that is no less serious which refers to 
a type of diet that is prominent in many parts of our country: 
we are speaking of the consumption of corn, with which 
the problem of pellagra is closely connected. This is not 
the ideal place to discuss the terms of the relationship that 
exists between a corn-based (maidico) diet and pellagra, also 
because of the fact that the matter is currently controversial 
and divided in theories around which with each of them, 
our best men of science are working hard. If the problem 
is nevertheless a long way away from being resolved, 
it is necessary, however, to point out how the two main 
etiological concepts, which currently gather together the 
majority of experimental and epidemiological studies on 
pellagra, have one irrefutable point of contact, making it 
possible to meet together on common ground where it has 
turned out to be possible to build up thus far an edifi ce 
of knowledge which, translated into the fi eld of practical 
implementation, can be fertile with utility and benefi t for 
the country. This line of unity is represented by corn-based 
nutrition to which has been assigned–by the adherents of 
tossicozeismo [also known as tossizeismo, a theory that 
ascribes pellagra solely to the consumption of tainted corn] 
(Lombroso) and by those of corn-based self-intoxication 
(autointossicazione maidica) (De Giaxa)–a preponderant 
function in the onset and subsequent evolution of pellagric 
phenomena, both with corn representing the nutritional 
substrate for lower-level organisms which, when introduced 
into the digestive system, gives rise to a specifi c toxic 
phenomenon and with corn per se having an infl uence in 
the gastroenteric tube such as to elevate peculiar germs, 
making them capable of producing, with their own action, 
the framework of disease. Even though the aforementioned 
debate about the causes of pellagra continues to exist, 
numerous studies that have been completed thus far have 
provided us with a fi rst result, the practical importance of 
which cannot escape anyone: that is, the necessity for the 
fi ght against corn. It is indeed true that there are those who 
restrict the procedures only to spoiled corn, while others 
propose the gradual abolition of its cultivation. But in this 
area, as well, an agreement is not diffi cult, taking into 



SOYBEAN YIELDS AND YIELD RESEARCH (10 BCE to 2021)   190

© Copyright Soyinfo Center 2021

consideration the fact that given the conditions in which the 
cultivation of corn is carried out in our various regions, and 
admitting that–even leaving out of regard any consideration 
of a pathogenic infl uence–corn does not represent anything 
except a food of scant value, it is easy to arrive at favoring 
the spread of all of those measures which are suitable for 
regulating it and limiting its consumption as well as the best 
beginning of its gradual abolition.
 Legal provisions are not uninvolved with this fi ght 
against corn: the Italian law of July 21, 1902, the regulation 
of November 5, 1903 for the application of the law, and the 
various subsequent bulletins from the General Management 
of the Health Department (Direzione generale della Sanità) 
are especially intended to prevent the sale and consumption 
of spoiled corn. And then the Ministry of Agriculture, 
Industry, and Commerce, both broadly favoring the 
multiple actions of the various local agencies and engaging 
itself directly, has always been found on the front line in 
combating pellagra.
 Nevertheless, “In spite of the application of the law 
of July 21, 1902 for the prevention of pellagra,” Prof. 
Sanarelli writes, “in spite of the assiduous propaganda and 
the more and more intense work by the provincial pellagra 
commissions (Commissioni pellagrologiche provinciali), in 
spite of the broad subsidies by the state, in spite of the health 
institutions, the changing out of spoiled corn, the distribution 
of salt free of charge, the encouragement of wheat growing, 
the mobile agricultural instruction, and many other direct and 
indirect measures, thought up by private initiatives and by 
the government in order to effectively fi ght against pellagra, 
this disease does not show signs of diminishing in Italy to a 
satisfactory degree.”
 Finally, to more radically solve the problem of the 
prevention of the consumption of spoiled corn, we are 
indebted to the ingenious initiative of the same Prof. 
Sanarelli for the proposal for a law on the obligatory 
municipalization of the milling of corn. Once this project 
has taken on operational value, we will have as a fi rst result 
that the milling of spoiled corn will become practically 
impossible. In addition, this bold innovation, which on 
the whole represents a fi scal measure against corn, will 
contribute in no small part, in our opinion, to limiting the 
production of it, with the great benefi t to the health of our 
populations.
 This problem that is so complex therefore emerges from 
the fi eld that is purely scientifi c and rises to the importance 
of an extremely grave matter of public health to which are 
renewed various and disparate elements of an economic and 
administrative nature.
 However that may be, the health care worker, when 
faced with this, has a fundamental objective set for him: to 
restrict with all means the consumption of corn in order to 
possibly arrive at its abolition in favor of other foods which 
combine nutritional qualities better than corn does and which 

are not in the least suspects, as corn is, with regard to the 
health of the populations that make use of it.
 If, however, the statement of the postulate is easy, it is 
not easy to remain masked against that crowd of various, 
grave obstacles the implementation of which will lead 
to collisions; since it is not only the economic profi t that 
comes into play, but rather the diffi culty, and for some 
time the impossibility, of effectively fi ghting against the 
centuries-old practice of our populations to cultivate and 
feed themselves in one way rather than in another, and the 
inert ignorance of those who do not know or do not want 
to comprehend, on one hand, the damage and, on the other 
hand, the advantage. The probabilities for success will also 
be less if in this battle, a coeffi cient of capital importance 
is not produced immediately, that is, to know what it is that 
will be possible to come to replace corn, which crops have to 
be encouraged alongside corn in the hope that little by little 
they will end up asserting themselves over corn (Continued). 
Address: 1. Direttore dell’Istituto d’Igiene della Regia 
Universita di Bologna (Director of the Inst. of Health of the 
Royal Univ. of Bologna); 2. Insegnante nella Regia Scuola 
Media Commerciale, Direttore del Laboratorio chimico 
Compartimentale delle Gabelle di Bologna (Instructor at the 
Royal Business Middle School and director of the Customs 
Department Chemical Laboratory). Both: Italy.

328. Ruata, Guido; Testoni, Giuseppe. 1907. La soia 
nell’alimentazione italiana [The soybean in the Italian diet 
(Continued–Document part III)]. Ministero d’Agricoltura, 
Industria e Commercio. Bollettino Uffi ciale 6(6):698-718. 
Dec. 18. (Chem. Abst. 2:864). [35 ref. Ita]
• Summary: Continued: Returning now after this necessary 
digression to the soybean, on our own account we arranged 
in advance to study under various aspects if it might 
represent a food that was suitable to also be consumed in 
our lands–according to the extremely broad example that 
has been provided to us by other peoples with which corn 
is nearly or completely unknown–and especially where the 
reduction of the corn-based part of the nutrition is present as 
a most urgent need.
 We say expressly reduction of the corn-based part of 
the nutrition and not the substitution of the soybean for 
corn because we are aware of the numerous objections 
that would be raised against this concept, fi rst of all the 
different nature of the two plants: the soybean is in fact 
a legume that is especially rich in albumins and fats and 
well supplied with hydrocarbons; while corn is a cereal in 
which the hydrocarbons predominate at the expense of the 
other components. Certainly from the sole viewpoint of the 
feeding regime, we will have to be preoccupied solely with 
studying the respective nutritional value of the two foods, 
with soybeans or with corn, and to recommend that in which 
it turns out to be the highest. But they keep us from taking up 
this pathway of the considerations of a primarily economical 
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nature which currently do not allow us to advocate the 
downright abolition of the cultivation of that cereal in favor 
of that legume–even if that would be more profi table and 
also even if physiology and health would recommend in that 
way–convinced as we are that a similar resolute proposition 
would then relieve obstacles of any kind which could also 
endanger the carrying out of any initiative that was intended 
to take the greatest possible advantage of the introduction of 
the soybean into Italian nutrition.
 We thus remain fi rm in our concept of studying if and 
to what degree the soybean may be adopted among us as a 
habitual food.
 In this way, and to the extent that it may be possible, 
we shall gather the experiences and the observations that 
have been carried out with this interesting legume including 
in Europe, in different eras and at various scales, in order 
to coordinate them and control them with our own personal 
contribution of new studies and new research in such a way 
as to be able to draw practical conclusions from them in view 
of our objective and in the best way...
 Conclusions: In summary, the soybean may be 
consumed in the most varied of forms. The seeds may 
provide excellent soups and be used in numerous other 
foods. By means of fermentation, some other condiments 
can be obtained that would be used with great benefi t to the 
meager, rough table of the peasant, as can some extremely 
nutritious foods. Finally, we owe to the fl our a bread that 
is superior in appearance, in digestibility, in fl avor, and 
in nutritional value to bread made from corn, and a mush 
which has all of the characteristics of the common polenta to 
which is also added, fi rst and foremost, the great wealth of 
nutritional components.
 Our research does not stop here: we have more 
underway, designed to study this precious legume in various 
details, and we shall provide an account of it at the proper 
time.
 But in the meantime, to conclude about this current 
study of ours, we believe that thus far we have been able to 
establish that the introduction of the soybean into the Italian 
diet is recommended for various reasons:
 1st: For the property of its cultivation: it does indeed 
grow well in the most varied of climates, and the cultivation 
of it is easy and not very costly;
 2nd: For its very high economic yield;
 3rd: For the low price at which it is put up for sale: we 
have in fact seen that for an income equal to that of hemp–
and that is nearly twice as much as corn–the soybean can be 
sold at 35 liras per metric hundredweight [= 100 kg];
 4th: For its nutritional properties: the analyses that we 
have reported demonstrate its great wealth in nutritional 
components, so as to make it a food of the absolutely highest 
order;
 5th: For the variety of its preparations, which range from 
the common mush to the best condiments.

 And to close out these pages, we consider that given the 
gravity of the food problem amongst our rural and working 
classes–which we pointed to at the beginning–the spread of 
a diet with soybeans in Italy could turn out to be rich in both 
economic and health benefi ts, while in the meantime with 
its gradual predominance over corn, it would provide an 
extremely effi cacious weapon in the battle against pellagra.
 Note: Translated by Philip Isenberg (MM, CT), Long 
Beach, California. Address: 1. Direttore dell’Istituto d’Igiene 
della Regia Universita di Bologna (Director of the Inst. of 
Health of the Royal Univ. of Bologna); 2. Insegnante nella 
Regia Scuola Media Commerciale, Direttore del Laboratorio 
chimico Compartimentale delle Gabelle di Bologna 
(Instructor at the Royal Business Middle School and director 
of the Customs Department Chemical Laboratory). Both: 
Italy.

329. Nielsen, H.T. 1907. Offi ce report on soybeans: For 
July, August, September, and October, 1907. Washington, 
DC: Seed and Plant Introduction and Distribution, Bureau 
of Plant Industry, USDA, Washington, DC. 15 p. Dec. 30. 
Unpublished typescript. 28 cm.
• Summary: “From the data we had on hand last spring we 
were certain that the acreage planted to soybeans was on the 
decrease. It was exceedingly desirable to learn why this crop 
had so diminished in favor, and if it were possible to increase 
the acreage by introducing new and better varieties than 
those which have been commonly grown. With this idea in 
view, variety trials were conducted at Stillwater, Oklahoma, 
New Orleans, Louisiana, Gainesville, Florida, Raleigh, North 
Carolina, and Arlington Farm, Rosslyn, Virginia. In addition 
to securing notes on the varieties, any other information 
which would add to an understanding of the decrease in 
acreage of soybeans was to be secured.
 “Our interest in soybeans was aroused by the 
comparatively large grain yield which a few of the varieties 
made at Arlington last year, and the relative ease with which 
the crop can be harvested and threshed in comparison with 
cowpeas. Inquiry was made at all the Experiment Stations 
visited, where soybeans had been grown, if any diffi culty had 
been experienced in harvesting and threshing. In only one 
case, that of the Ohio Station, was any trouble reported. Only 
a few farmers who were growing soybeans were located, and 
without exception they are well pleased with them. Nearly 
all of the southern stations are growing them to a certain 
extent, and are exceedingly anxious that they come into more 
general use throughout the South, as they are judged superior 
to cowpeas in nearly every respect.
 “The Ohio, Indiana, Illinois and Kentucky Experiment 
Stations all have a considerable number of varieties under 
trial, and all except Ohio are getting good results. In the 
states north of the Ohio River soybeans are more especially 
a grain crop, though they also produce a fair amount of 
hay. At the Ohio station soybean do not do well for some 
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unknown reason. None of the varieties they have under trial 
are making satisfactory growth, and they have a peculiar 
tendency to set pods very close to the ground, so the 
harvesting is very diffi cult. The only complaint I heard on 
the threshing of soybeans was by the Ohio Station. In order 
for soybeans to be a profi table crop the yield must be at least 
15 bushels per acre, and there is diffi culty in securing that in 
Ohio. All of the large growing varieties are too late for the 
conditions prevailing at Wooster [Ohio].
 “In Lafayette, Indiana, soybeans do exceptionally well. 
The Station considers them a very desirable crop. They are 
there used only for grain production; they are harvested with 
a mowing machine and handled the same as a hay crop. 
The yield of seed readily amounts to 25 or 30 bushels per 
acre, according to the station authorities. They have a trial 
between seeding with a grain drill and planting in rows. The 
drilled area seems to give the largest yield, and certainly the 
best quality of hay or straw. The early or medium maturing 
varieties give the best results. The late varieties are too late to 
mature seed satisfactorily at this latitude. Ito San, Brownie, 
Guelph, and Hollybrook varieties are the best in their trials, 
Hollybrook giving the best results. Guelph is probably 
second and the other two are about equal in value. The very 
early varieties such as Ogemaw and Buckshot are entirely 
worthless as they do not make not make suffi cient plant 
growth to yield a fair crop or either hay or seed. Soybeans 
are grown quite extensively in the northern part of the state 
where they seem to be admirably adapted for the production 
of seed. It is claimed that the crop is becoming generally 
grown over the entire state, and that it is an exceedingly 
valuable one.
 “The growing of soybeans in Illinois does not seem to be 
as successful as in Indiana, though the station at Champaign 
is very enthusiastic over the crop, Prof. Hume saying that the 
yield is always above 15 bushels per acre. The forage or hay 
is considered of very good quality and the grain is excellent 
as a concentrate. The Station has used a grain binder for 
harvesting soybeans and report it satisfactory. Of the 
varieties under trial Ogemaw and Buckshot are considered 
no god. Ito San is one of the best varieties and Guelph is 
thought to be the best, the Station using it as their standard 
to gauge the value of the other varieties. At the time of my 
visit, Sept. 20th, Ebony, #9414 secured from us, showed up 
best, and Prof. Hume was very enthusiastic over it. Brownie 
makes an exceptionally fi ne growth, but seems too late to 
mature seed. Some of the varieties have given considerable 
diffi culty in harvesting as they put on pods very close to 
the ground. The growing of soybeans in the state is rather 
limited, although in the southern part Prof. Hume thought 
they were being grown quite largely. The Station is anxious 
that the industry become more general as the plant is deemed 
a valuable addition to Illinois agriculture.
 “At the Kentucky station the growing of soybeans has 
been tried for some time and has given very promising 

results for the state. Prof. Garman thinks that soybeans are 
much more valuable for Kentucky than cowpeas, as they are 
more easily handles, adapt themselves to varying conditions 
more readily, and give a larger yield. Prof. Garman has done 
more variety testing and from his results, favors the medium 
maturing varieties. The early ones he says are too small 
growing to be valuable and the late ones are in danger of 
being caught by frost before they mature. Ito San, Brownie, 
Flat King and Amherst give very good results. Mammoth 
does exceptionally well when the season is such as to allow 
its maturing. The harvesting is done with a mower or binder, 
and no trouble has been experienced in this operation. The 
[seed] yield is good, being 20 or more bushels per acre. 
Prof. Garman states that the curing of hay is done simply 
by raking into windrows, and then cocking. No stakes or 
poles are used nor is any covering with hay crops considered 
necessary. They are considered one of the most valuable 
crops for Kentucky, but, on account of farmers not being 
familiar with them, their introduction has been rather slow.
 “I found Director Morgan, of the Tennessee Experiment 
Station, very enthusiastic about the growing of soybeans. 
Prof. Morgan says they can be planted any time from 
April to August and still make a crop. They yield more 
grain per acre, and usually a higher quality of hay or straw 
than cowpeas. Prof. Morgan is doing everything possible 
to increase the acreage of soybeans in Tennessee, but is 
making slow progress, as the farmers are not familiar with 
the crop, and prefer growing cowpeas. A very interesting 
feeding trial was carried out by the Tennessee Station last 
winter. This trial consisted of feeding an acre each of corn, 
cowpeas and soybeans to three lots of steers. The product 
from each acre was used to feed one of the lots in the trial. 
The yield of soybeans on the experimental acre was 20 
bushels of grain and nearly 1½ tons of straw. The soybeans 
gave decidedly the best results in this trial, producing the 
largest amount of gain and making this gain considerably 
cheaper than either of the other feeds. This trial Prof. Morgan 
is using as an illustration to induce the farmers to grow more 
soybeans. Of the varieties tried, Mammoth is considered the 
best, as it makes the largest growth, matures satisfactorily, 
and seems able to withstand drought better than any of the 
others. Varieties of the Amherst type are also considered 
very valuable, but the very early ones are considered entirely 
worthless for Tennessee. The harvesting is generally done 
with a mower. A binder can also be used satisfactorily, and a 
drop-rake reaper is spoken of quite highly. The curing is the 
same as for ordinary hay. The harvesting must be done quite 
early do avoid the danger of shattering seed and losing the 
leaves. Prof. Morgan insists very strongly that the planting 
should be in rows as the need in Tennessee is for more 
clean cultivation, and soybeans in rows is one of the best 
clean culture crops for the state. It is excellent to grow as a 
preparation for alfalfa seeding, and it is also easy to prepare 
the land for wheat seeding after soybeans. The Station has 
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experienced no diffi culty in threshing. The Koger [cow] 
pea thresher gave excellent results last fall on threshing 
soybeans.” Continued. Address: Scientifi c Assistant [Bureau 
of Plant Industry, USDA].

330. Agricultural and Botanical Stations in the Bombay 
Presidency [India], Annual Report. 1907. VI. Operations of 
the Poona Agricultural Station. p. 73-80. For the year 1905-
06.
• Summary: Section V, titled “Area planted to different 
crops” (p. 74) contains a table showing that soybeans were 
planted on fi eld no. 6. Area: 1 acre and 13 gunthas. [Note: 
40 gunthas = 1 acre]. Purpose: Fodder. The ground-nut was 
planted fi eld no. 8.
 Section VII, titled “Forage crops” (p. 75) states that 
maize, choli, and three varieties of soybeans were sown on 
fi eld no. 6. “The soybeans yielded poorly.” A table on that 
page shows that variety no. 6 yielded 502 lb/acre, variety no. 
13 yielded 196 lb/acre, and variety no. 16 yielded 295 lb/
acre, for an average yield of 331 lb/acre. By comparison, the 
choli yielded 6,981 lb/acre, and the maize 3,037 lb/acre.
 Seven varieties of groundnut (incl. the Spanish pea-nut) 
were tested and treated with Bordeaux mixture (p. 76-77). 
Three tables show the results.
 Note: Bordeaux mixture, a combination of copper 
sulfate and lime, began to be widely recommended as 
a fungicide in Europe and North America in the 1880s. 
Address: Prof. of Agriculture, Bombay Presidency.

331. Bailey, L.H. ed. 1907. Cyclopedia of American 
agriculture. Vol. I. Farms. New York and London: Macmillan 
& Co. xviii + 618 p. Illust. Index. 27 cm.
• Summary: In Part I of this book, titled “The agricultural 
regions,” soy beans are mentioned at Mississippi (p. 58; the 
soils and climate are well adapted to growing a wide variety 
of crops, including soy beans).
 In Part III, “The soil environment,” Chapter XIV is 
titled “Treatment of the soil by fertilizing agents” (p. 454-
513). Soy beans are fi rst discussed at: The inoculation 
idea (p. 457). As early as 1884, before the discovery of 
the partnership between germs and legumes, Maxwell T. 
Masters, the English botanist, wrote of inoculating the soil 
with nitrifying bacteria in his book Plant Life on the Farm. 
The isolation of the nitrifying and nitrogen fi xing germs has 
led to the cultivation of these organisms in special media. 
Two of these preparations, “alnit” and “nitragin,” both of 
European origin, failed to give the results in practice that 
were expected of them, and have been abandoned. “The 
question arises as to whether the seed, rather than the land, 
may not be inoculated. In some cases, suffi cient soil and 
dust may go with the seed to supply the necessary germs. 
This was found by the Illinois Experiment Station to be the 
case with cowpeas, but not so with soy beans.” “The most 
recent development in the United States is the recrudescence 

of the idea of inoculating directly by means of pure cultures 
of the germs. This is the result of work in the United States 
Department of Agriculture. A study of germs as related 
to the nitrogen supply was made by Dr. George T. Moore 
and others. The conclusion was reached that there is only 
one species, but that this species has different infective 
power according as it has lived on one host or another. It 
was suggested, also, that one reason why the old ‘nitragin’ 
was unsuccessful is because the germs were cultivated in 
a nitrogenous medium and the germs became, so to speak, 
nitrogen-surfeited. They were therefore cultivated in the 
Department laboratory in nitrogen-free media and the germs 
thereby were thought to remain active.”
 In this same chapter, soybeans are discussed at: Lime in 
relation to soil improvement (p. 481-82; soy beans should 
be limed since they cannot thrive on extremely acid soils). 
Practical advice on the use of commercial fertilizers (p. 484, 
487; “For legumes a basic formula made up of ground bone 
150 pounds, acid phosphate 600 pounds, muriate of potash 
250 pounds, applied at the rate of 200 to 300 pounds per 
acre, would be suffi cient to supply the mineral needs of red 
clover, alfalfa, and vetches and enable the plant to exercise 
its function of securing its nitrogen from the air; in the 
case of summer legumes, as the cowpea and soy bean, the 
application may be increased by at least one-half, as these 
plants must secure the entire amount of food needed for 
their growth and development during a short period.”). Farm 
manures: Their characteristics and values (p. 490, 493, 495; 
one table (p. 493) shows the fertilizer ingredients (nitrogen, 
phosphoric acid, and potash) in foodstuffs. Includes soy bean 
plants for use as green fodder, and soy beans as grains; a 
second table (p. 495) gives the composition of litter, incl. soy 
bean straw).
 The use of green-manures in soil improvement (by E.B. 
Voorhees, p. 503, 507-08; plants which belong to the legume 
or clover family do not depend solely on soil sources for 
their nitrogen, but can secure it from the air; these plants 
include soy beans. The soy bean is discussed in detail as a 
green-manure crop on p. 507 and compared with the cowpea. 
Sand or winter vetch grows much better on light, poor soil 
than cowpeas or soy beans. Methods of inoculating soy 
beans are discussed. A table (p. 508) shows the amount of 
nitrogen contained in various green-manure crops. Soy beans 
yield 6 tons/acre green, contain 60 lb of nitrogen, and 2,640 
lb of organic matter).

332. Knight, J.B. 1907. Operations on the Poona Agricultural 
Station. Experimental Farms in the Bombay Presidency 
[India], Annual Report p. 69-80. For the year 1905-1906.
• Summary: A table titled “Glossary of crops referred to in 
the Poona and Mánjri Farm Reports” (p. 69) includes “Soy 
bean” (Glycine hispida); it has no vernacular name. It also 
includes “Groundnut.” Vernacular name: Bhuimug.
 In Section 5, titled “Area planted to different crops” a 
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table (p. 74) shows the area cropped and the purpose of each 
crop. Soybeans were planted as a kharif crop on 1 acre and 
13 gunthas in fi eld No. 6. Purpose: Fodder.
 Section 7, titled “Forage crops” states that “Choli and 
three leafy varieties of soybeans were also sown in the fi eld 
for fodder. The soybeans yielded poorly.” A table (p. 75) 
shows the outturn (production) of the various crops planted. 
Soybean variety No. 6 yielded 502 lb/acre. Variety No. 13 
yielded 196 lb/acre. And variety No. 16 yielded 295 lb/
acre. The average of the three varieties was 331 lb/acre 
(equivalent to 5.5 bushels/acre). Address: Esq., M.Sc., Prof. 
of Agriculture, Poona, India.

333. Knight, J.B. 1907. Operations on the Manjri 
Agricultural Station. Experimental Farms in the Bombay 
Presidency [India], Annual Report p. 89-100. For the year 
1905-1906.
• Summary: In Section 6, titled “Area planted to different 
crops” a table (p. 91) shows the area cropped and the purpose 
of each crop. Soy beans were planted as a kharif crop on 1 
acre and 24 gunthas in fi eld No. 1. Purpose: Further study of 
their usefulness in India. They were also planted as a kharif 
crop on 16 gunthas in fi elds No. 3 and 4. Purpose: Further 
test.
 Section 8, titled “New crops” has a section on soybeans 
which states (p. 97): “Nineteen varieties of Soybean were 
sown. The average yield was greater than last year. The use 
of this crop in India has not been demonstrated.” A table 
(p. 97) shows, for each of the 19 numbered varieties: Yield 
per acre, estimated value of outturn, cost of cultivation. The 
yield ranged from 40 to 700 lb/acre, with No. 3 giving the 
highest yield (700 lb/acre = 11.67 bushels/acre), worth 35 
rupees. The total cost of cultivating all 19 varieties was 15 
rupees, 9 annas and 8 paise. Address: Esq., M.Sc., Prof. of 
Agriculture, Poona, India.

334. Mukerji, Nitya Gopal. 1907. Handbook of Indian 
agriculture. 2nd ed. Revised. Calcutta: Thacker, Spink, and 
Co. xii + 706 p. Illust. 22 cm. The 1st edition was published 
in 1901, and the 3rd edition in 1915.
• Summary: Page 163 notes that the Soy Bean is one of 27 
legumes found in India. In the chapter titled “Pulses” (p. 
225-27; rather than in the next chapter titled “Oilseeds”), 
the Soy-bean (also known locally as bhát or Gari-kalái) is 
listed as the seventh most important pulse in India after: (1) 
Cajanicus indicus, pigeon pea, dal, tuer or arahar. (2) Cicer 
arietinum, chick pea, gram, chhola or chena. (3) Dolichos 
bifl orus, the horse gram, Kurthi-kalai or Kulthi. (4) Pisum 
arvense, fi eld-pea, desi matar. (5) Pisum sativum, European 
and American pea, Bilati matar. (6) Dolichos lablab vulgare, 
Indian bean, Shim, popat or val.
 “Next to cereals, pulses occupy the most important place 
as food-grains, though oil-seeds and jute occupy more land 
in Bengal.”

 A table (p. 226-27) states: The soya bean is planted 
at the beginning of November, 30 lb of seed per acre, and 
harvested at the end of March. The typical yield is 400-500 
lb/acre [6.67-8.33 bushels/acre]. It is noted that the soy-bean 
“contains 40% of albuminoids. Prof. Kinch of Cirencester 
drew the notice of the Government of India to the fact. 
Grows abundantly in the Manipur and Naga hills. It is the 
richest pulse crop of China and Japan. Experiments are being 
conducted with a view to introducing this pulse in several 
districts of India.”
 This table gives similar information for fi ve other pulse 
crops.
 Note: The author died just before this book was 
published. Address: M.A., Prof. of Agriculture and 
Agricultural Chemistry, Civil Engineering College, Sibpur, 
Bengal.

335. Wing (J.E.) & Bros. Seed Co. 1907. Alfalfa: And how 
to grow it (Mail order catalog). Mechanicsburg, Ohio: J.E. 
Wing & Bros. Seed Co. 24 p. Illust. Index. 23 cm. [3 ref]
• Summary: On the front cover of this catalog, the word 
“Alfalfa is written in large cursive sloping up to the right. 
The catalog is not dated, but dates in the text (p. 17-19) 
indicate clearly that it was published in 1907. On the back 
cover is a black-and-white photo titled “In the alfalfa 
meadows: Scene on Woodland Farm owned by the J.E. Wing 
& Bros. Seed Co., Mechanicsburg, Ohio.” It shows two 
children in a large square basket on a cart pulled through a 
fi eld of high alfalfa.
 The company’s goal is to teach farmers about alfalfa 
or lucerne (Medicago sativa)–”easily the ‘Queen’ of all the 
clovers–and to sell alfalfa seed. The introduction states that 
the company is composed of four men: Joseph E. Wing (the 
senior member), Willis O. Wing, Charles B. Wing, and F.M. 
Clemans (cashier of the local bank).
 Pages 16-23 show that, in addition to alfalfa, the 
company also sells various grains: Seed oats, beardless 
barley, rye, buckwheat, seed wheat, corn (last year–1906–
they grew 8,000 bushels of corn from 90 acres), sugar cane, 
kaffi r corn, millets (Japanese millet {Panicum Crus-Galli 
Major}, Hungarian millet, and German or Golden millet), 
Soja beans (Ito San, Early Green, Medium Early Yellow), 
Canada fi eld peas, cow peas, vetches, True Dwarf Essex 
Rape.
 The long section on “Soja Beans” (p. 21-22) states: 
“This is a plant which we believe deserves a very much 
larger place in American agriculture than it is receiving. On 
our own farm we have been growing these beans for a good 
many years, and to say that we like them is putting it very 
mildly. They serve several purposes. The plant is a legume, 
and if the soil is inoculated with the proper bacteria the 
nodules on the roots will rapidly fi ll the soil with nitrogen. 
The grain of some varieties is one of the richest known 
feeds, analysis of the Ito San having run as high as 38 



SOYBEAN YIELDS AND YIELD RESEARCH (10 BCE to 2021)   195

© Copyright Soyinfo Center 2021

per cent protein, and the average of many analyses being 
above 30 per cent. As a forage plant the proper varieties 
will make very large yields of hay, which, for nutrition, 
compares favorably with alfalfa itself. We recommend the 
Ito San for grain, and Medium Early Yellow for forage. 
It is very valuable also to mix with corn fodder for fi lling 
silos, our neighbor, Humphrey Jones of Washington C.H. 
[Court House, Courthouse], usually growing 100 acres for 
this purpose. The Ito San bean, in proper environment, will 
yield as high as 40 bushels per acre, although on our own 
farm, we are satisfi ed with 20 bushels. As grain they are 
very greedily eaten by all kinds of live stock, although they 
should be ground if fed to anything excepting sheep. We 
have fed these beans to our young Dorset lambs, and by their 
use have been able to entirely dispense with oil meal, as well 
as practically all wheat bran, the beans, with a little ground 
barley and alfalfa hay, making so rich a feed that nothing else 
was required. They should be sown immediately after corn 
planting. The following three varieties are best suited for 
Ohio conditions.
 “Ito San: This variety is our own standby for grain, the 
plants usually growing from 18 to 30 inches in height and 
the pods set very thickly. It should be sown on fertile soil, as 
the pods will form so close to the ground that it is diffi cult 
to save them unless they are so planted. Sow 20 pounds per 
acre in drills from 22 to 28 inches apart. The plants keep the 
weeds down. They may be harvested by hand, or if on fertile 
ground so that the pods are not too close to the ground they 
may be mown with a mower, or they may be harvested with 
a bean harvester. They should dry in winrow [sic, windrow] 
or small shocks for about a week, and then threshed with 
either a bean thresher or an ordinary threshing machine with 
the concaves removed. Cut when the pods have turned brown 
but before they have begun to shatter. They must be handled 
while the dew is on them to prevent shattering while being 
harvested.
 “Early Green: This is a dual purpose variety which will 
yield a fair amount of grain and a large amount of forage.
 “Medium Early Yellow: This variety is better adapted 
to growing for forage than for grain. It will reach a height 
of 3 feet or over on fertile soil, and has a large amount of 
foliage.”
 Note 1. Prices are got given in the catalog, but in a 
separate price list. Note 2. This is the earliest catalog seen 
(Oct. 2020) issued by the Wing Seed So. catalog. It is also 
the second earliest document seen (Nov. 2000) by Joseph 
Wing that mentions soy beans, or soy bean varieties.
 Location: Bailey Hortorium, Mann Library, Cornell 
University, Ithaca, New York. Address: Mechanicsburg, 
Ohio.

336. Voorhees, Edward B.; Lipman, Jacob G. 1908. Sandy 
soils and their improvement in the growing of forage crops. 
New Jersey Agricultural Experiment Station, Bulletin No. 

211. 30 p. Jan. 30.
• Summary: As part of the Hammonton Experiments, soy 
beans were grown in 1904 (harvested Aug. 20; plowed 
under), 1905 (harvested Aug. 4; yielded 3.050 lb/acre of 
green fodder), and 1906 (harvested Sept. 24; yielded 4,875 
lb/acre of green fodder). Prior to planting, the following 
fertilizer materials were applied to the soil: Lime, acid 
phosphate, ground bone, muriate of potash, and dried 
blood. Systems of green manuring, with preference given 
to leguminous crops such as soy beans, as a means of soil 
improvement have been found particularly effective on light 
soils. Address: New Brunswick, New Jersey.

337. B. 1908. Cow peas and soy beans: They improve the 
soil (Letter to the editor). Indiana Farmer 63(5):3. Feb. 1.
• Summary: This is the fi rst of three letters published under 
the bold heading: “Experience department.”
 “1st Premium [First prize].–The soy bean and cow pea 
are leguminous plants, natives of the south. On account of 
receiving nourishment principally from the atmosphere, they 
are great fertilizers. They have only recently received much 
attention as forage plants, except in a number of experiment 
situations, where their great value as crops has been clearly 
demonstrated... These plants can be used for soiling, pasture, 
hay, ensilage or for seed, and fed as grain. If for hay, cut 
when the plants are in late bloom. For ensilage, the crop can 
be cut a little later.”
 Discusses: How to harvest both plants. Proper kind of 
soil, inoculation, preparation of the soil, planting, and yields. 
Good land should produce 25 bushels of soy beans or 2½ to 
3 tons of hay per acre.

338. Wiancko, Alfred T.; Cromer, C.O. 1908. Results of 
cooperative tests of varieties of corn, wheat, oats, soy 
beans and cow peas, 1907. Indiana (Purdue) Agricultural 
Experiment Station, Bulletin No. 124. p. 25-60. Feb. See p. 
55-57.
• Summary: The section titled “Results of tests of varieties 
of soy beans” (p. 55-57) states: “The number of tests of 
varieties of Soy Beans conducted in 1907 was 65; of these 
63 consisted of the regular sets of four varieties each... The 
chief object of these tests was to determine the relative 
yields of grain. The production of forage was not considered 
so important.” Table XVII, “Results of satisfactory tests of 
soy beans in northern Indiana” (p. 56) gives the name of the 
experimenter, post offi ce, county, varieties tested, and yields 
per acre. The four varieties tested were Dwarf Early Yellow, 
Early Brown, Ito San, and Soy Bean 12399. For each variety 
is given the individual and average total dry matter (lbs) and 
the grain only (bu) for both 1907 and 1906. In 1907 Soy 
Bean 12399 had the highest average grain yield (24.2 bu); 
Dwarf Early Yellow had the lowest (18.2 bu). In 1906 Early 
Brown had the highest average grain yield (29.4 bu); Ito San 
had the lowest (25.9 bu).
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 Table XVIII, “Results of satisfactory tests of soy beans 
in southern Indiana” (p. 57) gives similar values The four 
varieties tested were Ito San, Early Brown, Soy Bean 12399, 
and Medium Early Yellow. In 1906 Early Brown had the 
highest average grain yield (16.6 bu); Ito San had the lowest 
(14.6 bu). In 1906 Medium Early Yellow had the highest 
average grain yield (20.7 bu); Early Brown had the lowest 
(13.4 bu). Address: 1. B.S.A., Agriculturist; 2. B.S., Asst. 
Agriculturist. Both: Lafayette, Indiana.

339. Grantham, Arthur E. 1908. Report of the agronomist 
for the season of 1907. Delaware Agricultural Experiment 
Station, Bulletin No. 81. 20 p. March 1. See p. 12-15.
• Summary:  The section titled “Soy Beans” (p. 12-15) 
states that 13 soy bean varieties were grown for hay. A table 
titled “Hay test of soy beans” (p. 13) lists thirteen soy bean 
varieties: Early Black, Very Dwarf Brown, No.–12,399, 
Medium Green, Medium Early Yellow, Dwarf Early Yellow, 
Early Green, Olive Medium, Medium Early Black, Ito-San, 
Hankow, Ogema, and Early Brown. Those with the highest 
yield of hay per acre (in pounds) were: No. 12,399 (11,000 
lb), Early Green (10,925 lb), and Early Brown (10,725 lb). 
For each variety is also given the cutting date (from Aug. 
28 to Sept. 21) and height of the plant in inches (38 to 52 
inches).
 A second table titled “Soy beans seed test” (p. 14) 
gives the yield of 10 varieties obtained from the Indiana 
Experiment Station and 11 varieties obtained from the 
U.S. Department of Agriculture. Of these 21 varieties, the 
highest seed yields came from Green (No. 19,186–32.1 bu/
acre), White Soy (No. 19,981–28.0 bu/acre), Nuttall (No. 
19,183–25.5 bu/acre), and Middle Late (No. 19,985–25.5 bu/
acre). The source of each of these varieties giving the highest 
seed yields was the USDA. Other varieties tested from 
USDA: Olive Medium (23.1 bu/acre), Very Dwarf Brown 

(11.5), Early Brown (19.8), Buckshot (No. 19,987–15.6), 
Yellow (No. 20,406–24.3), Tokio (No. 19,986–16.5), and 
Yellow (No. 18,619–Did not mature). Other varieties tested 
from the Indiana agricultural experiment station: Soy (No. 
12,399–18.9 bu/acre), Ito-San (18.5), Dwarf Early Yellow 
(19.8), Medium Early Yellow (14.6), Medium Early Black 
(14.6), Hankow (19.3), Medium Green (22.2), Early Black 
(16.5), Early Green (9.0), and Ogema (15.2).
 A photo (p. 13) shows a man standing in a fi eld of soy 
beans, which come up to his chest, and which yield 5 tons of 
cured hay per acre.
 Note: This is the earliest document seen (Aug. 2000) 
that mentions the soybean variety Middle Late. Address: 
B.A., B.S.A., Agronomist, Newark, Delaware.

340. Cloud: New U.S. domestic soybean variety. 1908. Seed 
color: Black.
• Summary: Sources: Nielsen, H.T. 1908. Re: Sending you 
varieties of cowpeas and soybeans for testing. Letter to Prof. 
C.B. Williams, West Raleigh, North Carolina, March 19. 
Sending you the “following list of varieties: 4 lb #21731 
Mammoth soybeans. 4 lb #16790 Cloud soybeans...”
 C.G. Hopkins. 1909. Re: Request for soybean varieties. 
Letter to C.V. Piper, Bureau of Plant Industry, Washington, 
DC, March 31. 1 p. Note: Handwritten on the bottom of the 
letter (probably by Piper) are: “... 8 Cloud 16790.”
 Piper, Charles V.; Morse, W.J. 1910. “The soy bean: 
History, varieties, and fi eld studies.” USDA Bureau of Plant 
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 42, 75. Seed 
color: Black. S.P.I. No. 16790. “From Hangchow, Chekiang, 
China, 1905... Grown four seasons. This variety is said to be 
an excellent table bean. No. 22535, from Weihsien, China, 
is the same thing.” “The best varieties of soy beans (p. 75): 
Medium late–Cloud, 16790.”
 Kiesselbach, T.A. 1915. “Soy beans and cowpeas.” 

Nebraska Agric. Exp. Station No. 150. 31 p. 
Distributed April 6. See p. 13. Cloud is listed as 
a variety tested by the Government in 1909. A 
number of tables on pages 13-17 list statistics 
such as date planted, date ripe, number of days 
required to mature, yield of beans per acre 
(bushels), etc. In 1909 Cloud yielded 12.40 bu/
acre; in 1910 22.3 bu/acre; in 1911 18.79 bu/
acre; in 1912 8.69 bu/acre; in 1913 3.85; in 1914 
14.29; its 6-year average was 13.39 bu/acre.
 Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 
1987. “USDA soybean germplasm collection 
inventory.” Vol. 1. INTSOY Series No. 30. 
p. 10-11. Cloud is in the USDA Germplasm 
Collection. Maturity group: III. Year named or 
released: 1910. Developer or sponsor: USDA. 
Literature: 03. Source and other information: 
From Hangzhou, Zhejiang, China, in 1905. Prior 
designation: PI 16790. Address: USA.
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341. Galloway, B.T. 1908. Report of the Chief of the Bureau 
of Plant Industry. Annual Reports of the Department of 
Agriculture (USA) p. 257-341. For the year ended June 30, 
1907.
• Summary: A section titled “New forage crops” (p. 326) 
states: “A new soy bean from Manchuria, which has been 
named ‘Meyer,’ has yielded seed at the rate of 24 bushels 
to the acre, outyielding any other variety grown on the 
Arlington Experimental Farm. In view of the fact that the 
culture of soy beans as a grain crop has been decreasing in 
this country because the yield averages only 12 bushels to 
the acre, this new variety is of great promise.”
 The section titled “Arlington Experimental Farm” 
(p. 295-98) states: “Many problems of a general nature 
connected with crop growth and crop conditions are being 
worked out at the Arlington Experimental Farm, which is in 
charge of Prof. L.C. Corbett, some of the principal lines of 
work carried on there being outlined below.”
 Contents of this Arlington section: Investigations 
conducted by various bureaus (incl. the bureaus of Forestry, 
Entomology, Soils, and Plant Industry). Agronomic 
investigations (for “extensive cultural and variety tests 
of sorghums, cowpeas, and other legumes of promise for 
forage, grain, or green manuring.” Also for grasses and 
alfalfa). The drug garden. Soil improvement. Orchard 
cultivation. The testing gardens. Greenhouses. Heating plant. 
Nursery work.
 Also discusses: Peanuts (p. 299-300). Hemp seed for 
fi ber (p. 327). Address: Chief of Bureau.

342. Sawer, E.R. 1908. The place of legumes in our 
agricultural system (continued). Natal Agricultural Journal 
11(6):685-92. June 26. See p. 688-90.
• Summary: This is the most detailed article written up to 
this time about soy beans in South Africa. The author soon 
became the foremost advocate of the soy bean in South 
Africa and in all of Africa. In section B titled “Legumes 
as grain crops” (p. 688-91) we read: “3. Soy bean (Soja or 
Glycine hispida). The various trials of soy beans have led 
to the conclusion that these will constitute the principal 
grain-producing leguminous crop for commercial cultivation 
at Cedara. No other legume has produced, with chemical 
manures only, so heavy a yield of grain; and no other 
legume, except the lupine, has shown itself so much to be 
depended upon as a grain-producer. The crops obtained have 
not been heavy, according to ordinary standards–1,252 lbs. 
per acre of shelled beans being the best result secured–but 
when the high value of the grain is considered, a crop of 
even half that amount is well worth growing. It is the richest 
of all grains in albumenoids [albuminoids], surpassing 
even oil-cake in this respect, and contains so much oil, as 
to almost warrant its inclusion with the oil-seeds. As grain, 
hay, or ensilage, it is well adapted for admixture with maize 

to counteract the defi ciencies of the latter crop. Results, as 
shown in the preceding table, indicate November or early 
December as the most desirable time for sowing the crop in 
the midlands of Natal.”
 The preceding table (p. 689) shows the “Yields in lbs. 
per acre of soy beans sown at different times.” Tests were 
conducted using the Henderson’s Early Green variety of 
soy bean. The fi rst soy beans were planted on 11 Aug. 1903. 
Additional lots were planted at roughly 2-week intervals (19 
more times) until the 6 of May 1904. Data is given on the 
date of harvest (starting 11 Jan. 1904), and the yield of grain 
(soy bean seeds) and straw. Similar tests were conducted 
during 1904-05, and 1905-06, and the results are reported in 
the same table. The highest yield of seed in 1903 was 920 lb/
acre from soy beans planted on 17 Nov. 1903 The highest 
yield of seed in 1904 was 780 lb/acre from soy beans planted 
on 24 Nov. 1904. The highest yield of seed in 1906 was 
1,252 lb/acre from soy beans planted on 17 March 1906.
 “The following results of manure experiments with the 
soy bean afford a graphic illustration of the lack of natural 
fertility of the Cedara soils and the ready response to liberal 
applications of fertilisers. It would appear that phosphoric 
acid is the principal requirement of the soy bean in this and 
similar soils.”
 This table shows the results of trials with the Early 
Green variety of soybeans sown on 4 Nov. 1904 and 
harvested on 13 March 1905. When no manure was applied, 
the yield of soybeans was only 45 lb, but when 180 lb of 
superphosphate was applied, the yield was 495 lb.
 “Later results point to progressively heavier yields, 
which may be attributed to the benefi ts of constant 
cultivation and the accumulation of humus and the residues 
of fertilisers.
 “Of the numerous varieties of soy beans to which 
trials have been afforded with a uniform manuring of 
superphosphate, the following may be cited as worthy of 
adoption in order of merit:–Early Green, Yellow Seeded, 
Black Seeded, Giant Yellow, Santa Margherita. The 
following have failed:–Brown Seeded, Green Samarow.”
 Note 1. This document contains the earliest clear date 
seen for soybeans in South Africa, or the cultivation of 
soybeans in South Africa (11 Aug. 1903). The source of these 
soybeans may have been the United States, but the author 
gives no information on this subject in this two-part article. 
Part I is Jan. 1908, 11(1):36-44. It discusses lucernes, tares or 
vetches, lentils, melilotus, and lupines, but does not mention 
soy.
 Note 2. Cedara is an agricultural experiment station 
located near Pietermaritzburg, Natal Province. As of 1991 it 
was called the Cedara College of Agriculture.
 Note 3. This is the earliest document seen that uses 
the word “albumenoids” or “albumenoid.” The term 
“albuminoids” was fi rst seen in 1879.
 Note 4. This is the earliest document seen (Sept. 2004) 
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that mentions the soybean variety Giant Yellow.
 Note 5. This is the earliest English-language document 
seen (Jan. 2021) that mentions superphosphate (as a 
fertilizer) in connection with soy beans. It was often 
previously named “acid phosphate.” Webster’s Dictionary 
defi nes superphosphate (a term fi rst used in 1797) as “1: an 
acid phosphate. 2: a soluble mixture of phosphates used as 
fertilizer and made from insoluble mineral phosphates by 
treatment with sulfuric acid.” Address: Director, Experiment 
Stations.

343. Agricultural Gazette of New South Wales. 1908. Soy or 
soja bean. 19(10):811. Oct. 2.
• Summary: The Soy or soja bean “comes from Japan, and 
of late years has attracted attention as an annual leguminous 
plant which produces the richest of all beans in protein and 
fat. It closely resembles the cowpea... They give a greater 
yield of beans than cowpeas. They are not trailing in habit, 
hence are more easily harvested.”
 “As a food for pigs, either as beans, green forage, or 
hay, it has a high reputation. The animals fatten quickly, 
are always thrifty, with strong appetites; the hair and skin 
acquire a glossy look, and the skin feels as if they were fed 
on oil meals.”
 Yields as high as 10 bushels/acre were obtained. 
Address: Australia.

344. Nielsen, H.T. 1908. Re: I will try to answer your 
questions about soybean varieties. Letter to Mr. C.H. Lane, 
Tennessee Experiment Station, Knoxville, TN, Oct. 31. 3 p. 
Typed, without signature (carbon copy).
• Summary: “Dear Sir: Your letter of some time ago to Prof. 
C.V. Piper has been handed to me for attention. I have been 
looking up literature on soybeans for a year or more and 
have not found anything bearing on the questions you ask 
in your letter. The feeding value of soybeans has been given 
only for the crop in general and for no particular variety. At 
no place have I found anything at all bearing on your second 
question, ‘Into what systems of rotation Mammoth Yellow 
and the Medium Yellow would fi t?’ Personally, I think it is 
necessary in most cases to allow a full season for Mammoth 
and not try to grow it in the same season as some grain crop 
such as oats or wheat. Some years it will do well planted late, 
but it has to be pretty far south in order to give reasonably 
good results. The Medium Yellow, however, or the medium 
maturing varieties, of which there are a great number, might 
be utilized for this purpose, but I think better results would 
be secured by growing the Mammoth an entire season.
 “Your third question, ‘Into what types of farming would 
each go?’ is rather too broad for me to attempt to answer. 
There is no literature on this that I have found any place. 
In my opinion, the soybeans fi t into grain farming or dairy 
farming perhaps better than stock farming. However, this is 
a matter that I do not wish to be specifi c on. as I do not know 

enough about it, and doubt if you can get anybody who can 
give you absolutely reliable information on the question.
 “Your fourth question, asking what infl uences the 
varieties will have upon the system of farming or rotation, 
there is also no literature available upon this, and I can say 
nothing further than I have already said in speaking on the 
previous two questions. Where a man is growing wheat and 
oats so that he might use the medium maturing varieties, but 
where corn enters the rotation I think it would be advisable 
for him to use the entire season for a crop of soybeans, and 
in that case Mammoth would be the best. It is a mooted 
question in my mind whether in dairy farming, where the 
object is to get as much material as possible off a given area 
of land, whether it would be more desirable to grow the 
medium varieties and get two crops in the season, or grow 
Mammoth or some other late variety and get only a single 
crop. As far north even as Washington [D.C.], it is almost 
out of the question to get two crops in a season even of the 
medium maturing varieties. It would be necessary to grow 
very early ones and they are too small growing for two crops 
to equal in value a single crop of some of the later varieties.
 “The effect of the crop and environment upon the soil 
I have also failed to fi nd any literature upon, but in my own 
work have in the main found the effect of the crop on the 
soil to be good. However, I have observed several times that 
where a large crop of soybeans, say 25 to 30 bushels per 
acre, has been produced, the succeeding grain crop is likely 
to be small unless the ground is fertilized with a mineral 
fertilizer, especially phosphoric acid. There is no question in 
my mind but what the crop adds materially to the nitrogen 
content of the soil. I regret that I am not able to give you 
reference to reading matter on the questions you ask, but I 
believe I am safe in saying that there is no literature available 
anywhere.
 “I trust what little information I have given you will be 
of service to you.
 “Very truly yours, Scientifi c Assistant.”
 Location: National Archives, College Park, Maryland. 
Record group 54–Bureau of Plant Industry, Soils and 
Agricultural Engineering. Subgroup–Div. of Forage Crops 
and Diseases. Series–Correspondence with State Agricultural 
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
 Sent to Soyinfo Center by Matthew Roth of Rutgers 
Univ., April 2017. Address: Scientifi c Assistant, Bureau of 
Plant Industry, USDA, Washington, DC.

345. Choles, H.J. 1908. The soy bean. A valuable fodder 
plant and its cultivation. Natal Agricultural Journal 11:1411-
23. Nov.
• Summary: Contents: Introduction. Botany and habitat (incl. 
the work of Prof. Haberlandt from 1875 in Austro-Hungary). 
Varieties. Cultivation: Conditions of growth, methods of 
culture. Harvesting: When to harvest, curing [allow the 
plants to lie in a swath or wind-row until well wilted], 
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harvesting for seed, yield of forage [up to 12-13 tons/acre 
of fresh fodder], yield of seed. Chemistry: Composition, 
digestibility. Value and uses of the crop: As a soiling crop 
(for green forage), as a silage crop (it is best mixed with hay 
for making mixed ensilage; it is more profi tably ensiled than 
cured for hay), as a hay crop, as a pasture plant (hogs are 
most widely pastured on it), as a soil renewer (when a crop 
of soy bean is turned under for green manure it should be 
well limed), value of the bean for feed.
 “A crop which I think has not received the attention 
in Natal that it deserves is the soy bean. The soy bean is 
considered by many authorities to be an extremely valuable 
fodder plant...
 “Since the plant would in all probability suit 
conditions in many parts of the Colony, I have collected... a 
considerable amount of information regarding its cultivation 
which should prove useful to farmers who may be disposed 
to give the plant a trial. The plant stands drought well and 
is not easily injured by excess of moisture. Little cultivation 
is needed when grown for forage. The soy bean may be 
used for soiling, pasturage, hay and ensilage, or the beans 
themselves may be harvested and fed as grain.”
 “In harvesting a crop [of soybeans] for seed, the plants 
may be pulled by hand or cut with a scythe or mower and 
gathered into small piles, which should be relatively high and 
of a small diameter, so that the plants may dry out readily. 
Thrashing can be done with a fl ail or with the thrashing 
machine. Very good results can be had with common grain 
thrashers by taking out a portion or all of the canvas and 
substituting blanks.”

346. Mooers, Charles A. 1908. The soy bean: A comparison 
with the cowpea. Tennessee Agricultural Experiment Station, 
Bulletin No. 82. p. 73-104. Dec.
• Summary: One of the earliest and best publications on 
soybean management. Presents information on varietal 
interaction to date of planting and row width, and gives 
directions for planting, cultivating, and harvesting the crop, 
as well as data on chemical composition of the seed.
 The Introduction begins: “To the farmers of Tennessee 
the soy bean is a forage and grain plant of special promise. In 
grain production, as a supplement to corn for fattening stock, 
no crop tested at this Station has proved its equal... The 
data presented in the pages which follow indicate that under 
Tennessee conditions each crop has a place which the other 
can not take. The worth of the cowpea, however, is known 
everywhere, while the true value of the soy bean lacks much 
of being generally recognized.”
 Varieties: About 24 soybean varieties are reported in 
this bulletin. “Promising early varieties, such as Ito San 
and Early Brown, require 90 to 100 days to reach maturity 
from the time of planting. Under the same conditions 
the Mammoth Yellow will require 125 to 160 days. The 
following varieties are known to have been grown by 

farmers in this state: Mammoth Yellow, Hollybrook, Guelph 
(medium green), ‘Common,’ and Buckshot (early black). 
Other named varieties: Haberlandt, Kingston, Medium 
Green, Medium Yellow, Samarow, and Tokyo. Table X (p. 
97) shows analyses of many of these varieties from the crops 
of 1906 and 1907.
 In a series of time of planting tests, the extreme dates 
of successful planting in Tennessee were found to be April 3 
and Aug. 6. June proved to be the most favorable month in 
which to plant any variety. In short, Mooers reported striking 
agreement in the length of season required by any given 
variety to reach maturity in different years when planted on a 
given date. He also noted a steady shortening of the growing 
season as planting was delayed, and that this shortening was 
much more marked in some varieties than in others.
 “Harvesting: The harvesting of soy beans is in some 
respects more diffi cult than that of cowpeas... Trials have 
been made with both corn and wheat harvesters, but the 
bundles when tied are apt to mold... The mower has given 
at least fair results.” Placing the mowed plants on a curing 
frame “gives reasonable assurance of success in the saving of 
both the hay and the grain.”
 “Threshing: In threshing, a common wheat thresher 
may be used, but the speed of the cylinder must be reduced, 
and other adjustments may be necessary in order to get 
satisfactory results. The Koger pea and bean thresher, which 
the Station has found to do splendid work, may be used to 
advantage. The soy beans were not found to thresh clean, 
however, when the air was very damp and the pods were 
tough.
 “Storing: The seed should not be stored in bins, but in 
loosely woven sacks, which should be disposed so that air 
will circulate freely among them.”
 Photos show: (1) Four varieties (Mammoth Yellow, 
Ito San, Guelph, and Buckshot) of soy bean plants side by 
side (title page). (2) A fi eld of cowpeas versus Ito San soy 
beans–early planted, 80 days after planting on 2 April 1908 
(p. 76). (3) A fi eld of cowpeas versus Ito San soy beans–late 
planted, 43 days after planting on 15 June 1908 (p. 77). (4) 
A fi eld of Mammoth Yellow and “Japanese” soy beans, and 
Whippoorwill cowpeas; the photo was taken after a light 
frost, which killed the tops of the pea vines [cowpea vines] 
but did not injure the soy beans (p. 78). (5) A fi eld of soy 
beans cured on frames at the Experiment Station (p. 92). (6) 
Curing soy bean hay in shocks (p. 92). (7) A man holding 
a curing frame taken apart (p. 95). (8) A man standing by a 
curing frame set up (p. 96).
 Garner and Allard (1920, p. 557) wrote: “The present 
writers had occasion to investigate the signifi cance of 
the observation made by Mooers (1908), that successive 
plantings of certain varieties of soybeans (Soja max (L.) 
Piper) made through the summer months, show a decided 
tendency to blossom at approximately the same date 
regardless of the date of planting.”
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347. Agricultural Bureau, Department of Agriculture and 
Commerce. 1908. Agriculture in Japan. Tokyo: Agricultural 
Bureau, Department of Agriculture and Commerce. x + 455 
p. See p. 225-29, 434, 439, 448, 453-54. No index. 23 cm. 
[Eng]
• Summary: A table of moneys, weights and measures (p. x) 
includes British equivalents of the following Japanese units: 
Money–yen, sen, rin. Length: ri, chô, ken, shaku, sun. Area: 
cho, tan, sé, bu or tsubo, kô (9.724 tan). Capacity / volume: 
koku, tô, sho, go. Weights: kwan or kwamme, kin, momme.
 In Chapter 6 titled “Agricultural products,” in section 
2 on “staple food stuffs” is a subsection titled “Soja beans” 
(p. 225-29) which begins: “In point of production and use, 
soja beans occupy an important position among the various 
beans, they are extensively cultivated from the Hokkaido 
in the north to Formosa in the south. They fi nd a congenial 
soil to prosper, the acreage for 1906 was 460,895 cho (1 cho 
= 2.45 acres) which with the exception of the acreage of 
barley (503,498 chô) is equalled by no other products from 
the upland fi elds. Their use is quite extensive. They are eaten 
boiled, baked and powdered while soy, miso and tofu (bean 
curd) made out of beans, are found even in the remotest 
villages. They are found on the table both of high and low. 
In making soy [sauce], a by-product in a shape of soy-cakes 
is obtained and may be used as excellent manure, while in 
making tofu, the remaining ingredients [okara] may be used 
as a subsidiary diet and as food for cattle. Soja beans may 
also be pressed, and its oil used for the purpose of diet and 
for various technical uses, while the residue forms excellent 
manure. The fresh stalks of soja beans may be used as forage 
or as effective green manure. In short, soja beans, either as 
an article of Japanese diet, or as agricultural manure or as 
food for cattle are indispensable.
 Note 1. This is the earliest document seen (Nov. 2017) 
that contains the term “technical uses”.
 “The cultivation of beans under the circumstances was 
developed from ancient times, and numerous varieties are 
most extensively cultivated while by its peculiar nature 
of root, it absolves nitrogen from air so that high priced 
nitrogenous manure may be dispensed with, and therefore 
the cultivation of beans like other agricultural products do 
not exhaust the productive power of the soil, but on the 
contrary, it operates favourably to improve the soil. As for 
rotation of crops of wheat, millets, corns and potatoes, beans 
are indispensable. Seeds are sown early in the beginning of 
May.”
 Tables show: (1) Output of soja beans in Japan, 
1897-1906.” For each year is given the area (in chô), the 
production (in koku) and the yield (in koku per tan) (1 koku 
= 4.962 bushels; 1 tan = 0.245 acres). The area increased 
from 435,605 chô in 1897 to a peak of 482,044 chô in 1898, 
then slowly fell to a low of 446,844 chô in 1904, then rose to 
460,895 chô in 1906. Production increased from 3,100,973 

koku in 1897 to a peak of 4,069,619 koku in 1901, then 
slowly dropped to 3,557,592 in 1906. The yield in 1897 
was 0.712 koku per tan, rising to a peak of 0.830 in 1904. 
Hokkaido has the largest area (43,924 chô) and production 
(392,140 koku). The principal soja bean producing districts 
are Ibaraki (33,000 chô), Saitama (29,000 chô), Iwate 
(26,000 chô), Nagasaki (26,000 chô), Kumamoto (26,000 
chô), Niigata (22,000 chô). There is no prefecture where the 
production does not exceed 10,000 koku.
 (2) “As mentioned above, soja beans are used either 
boiled, baked or powdered or as material for tofu (bean 
curd), frozen tofu, soy and miso (bean-cheese), and 
particularly the latter two products besides meeting with 
domestic demands, are exported abroad in large quantities, 
as may be seen in the following table.” This table shows 
amount and value (in yen) of miso and soy [sauce] exported 
from Japan each year from 1903 to 1907, inclusive. Miso 
exports increased from 1,670,092 kin (1 kin = 1.322 lb) in 
1903 to a peak of 5,199,957 kin in 1907 (a 3.1 fold increase 
in 4 years), while soy [sauce] exports increased from 
1,974,119 shô (1 shô = 1.9 quarts) in 1903 to 4,403,851 shô 
in 1907 (a 2.2 fold increase). The total yen value of these two 
exports rose from 489,213 yen in 1903 to 1,354,517 yen in 
1907 (a 2.8 fold increase). In American units: Miso exports 
increased from 2.20 million lb (worth $347,647) in 1903 to a 
peak of 7.50 million lb (worth $132,652) in 1905, dropping 
to 6.86 million lb (worth $135,833) in 1907.
 Shoyu exports increased from 5.92 million lb (worth 
$204,959) in 1903 to 13.21 million lb (worth $541,425) in 
1907. Note that in 1907 shoyu exports are worth about 4 
times as much as miso exports.
 (3) Because of increasing exports, Japan now needs to 
import soja beans from abroad. This table (p. 227) shows 
the amount and value of soybeans imported by Japan for the 
years 1903-1907, inclusive. They rose from 146,971 tons 
(worth $3.18 million) in 1903 to a peak of 193,479 tons 
(worth $4.92 million) in 1905, dropping to 177,365 tons 
(worth $4.79 million) in 1907. They are mostly imported 
from Manchuria and Korea. “While a greater portion of these 
imports is used as material for soy and miso, it is also used in 
making bean-cakes and is sown for obtaining green manure, 
or used as manure or for feeding cattle.”
 (4) This table (p. 228) shows the quantity and value of 
[soy] bean-cakes imported into Japan for the years 1903-
1907, inclusive. The cake was used mostly for fertilizer. 
Cake imports rose from 216,198 tons (worth $3.81 million 
and representing 57.8% of all fertilizers) in 1903 to 367,210 
tons (worth $8.71 million and representing 44.8% of all 
fertilizers) in 1907. (5) This table (p. 229) shows acreage 
and production (output) of [soy] beans in Formosa [today’s 
Taiwan]. Acreage doubled in 3 years from 11,226 kô in 1901 
to a peak of 22,641 kô [53,886 acres] in 1904, then decreased 
slightly to 21,220 kô in 1906. Note 2. 1 kô = 9.724 tan, and 1 
tan = 0.245 acres. Therefore 1 kô = 2.38 acres.
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 Production in Taiwan increased more than 3-fold from 
44,661 koku in 1901 to 135,271 koku in 1904, then decreased 
slightly to 100,803 koku in 1906.
 Note 3. This is the earliest document seen (May 2014) 
that gives soybean production or area statistics for Formosa / 
Taiwan.
 Note 4. Production of soja beans in Formosa in 1904 
was only 3.6% as much as production of soja beans in Japan 
in 1904.
 The next section, titled “Red-beans” (p. 229-30) gives 
similar detailed statistics on acreage, production, and yield 
for azuki beans in Japan. Sarashi-an (the powdered red bean) 
is made in Osaka, Tokyo, Niigata, and Aomori. A second 
table gives annual imports of red [azuki] beans to Japan from 
1903 to 1907. They are imported mainly from China, Korea, 
and British India.
 In Chapter 9, titled “Agricultural products in 
commerce,” section 2 is on imports to Japan. A table (p. 
433-34) gives imports of the following grains and seeds (in 
quantity / piculs and value / yen) from 1903 to 1907: Italian 
millet, soja beans, red beans [azuki] (small white), and 
sesame seeds. Another table (p. 438) titled “Miscellaneous” 
includes imports of “bean’s oil cake” for the same period. 
An explanation titled “Soja-beans” (p. 439) states: “Not 
only as foodstuffs, but also as a manure a large quantity of 
beans are consumed each year, as that from China and Korea 
a considerable amount is imported. Besides beans, bean-
cakes are imported from China in large quantity.” Imports of 
sesame seeds, rice, wheat and rape-seed are also discussed on 
the same page. In this same chapter, section 3 is on Exports 
and imports in Formosa. Soy is mentioned on pages 434, 
439, 442, 448, 453-54. “Beans, Soja: The demand for soja 
beans in Formosa is enormous and as the Formosan product 
was not suffi cient to meet the demand, a large amount is 
imported from abroad. Soja beans produced in Manchuria, 
and Chin-kiang [Chinkiang, Zhenjiang] are imported from 
China and Hongkong.” “Oil, Beans [soybean oil]: This 
is principally produced in Manchuria and is brought here 
through China and Hongkong. Originally it was used as an 
[sic, for] illumination, but the demand has greatly increased 
as it is used in making cut tobacco” [to keep it moist]. 
Ground-nut oil is used for the same purpose (p. 453-54).
 Note 5. The preface, by Chuzi [Chuji] Shimooka, 
explains that this book was compiled for the International 
Agricultural Association meeting to be held in Italy in the 
autumn. The compiler did not have time to explain all the 
terms [and units] adequately. Address: Tokyo, Japan.

348. Shimooka, C. 1908. Agricultural products: Products for 
food stuffs and special use. In: 1908. Agriculture in Japan. 
Tokyo: Govt. of Japan. x + 455 p. See p. 157-61, Chap. 6. 
[Eng]
• Summary: A table (p. 157-58), titled “Comparative Table 
of Yearly Acreage of Staple Food Stuffs,” shows the area 

planted every 5 years from 1877 to 1906 to major crops. The 
area planted to soja beans grew from 188,233.1 chô in 1877, 
to a local peak 466,315.2 chô in 1887, decreasing slightly 
to 460,895.1 chô in 1906. 1 chô = 2.45 acres. Area statistics 
for the following crops for the same years is also given: 
Ordinary rice, glutinous rice, upland rice (non-irrigated), 
total rice, barley, wheat, naked barley, total wheat and barley, 
red beans [azuki], foxtail millet, proso millet, barnyard 
millet, buckwheat, sweet potatoes, potatoes (regular), cotton, 
hemp, indigo-leaves, tobacco leaves, rape-seed.
 A ranking of Japan’s major crops in 1906 shows 
ordinary (irrigated) rice to be far the largest with 2,557,958 
chô, followed by naked barley (hadaka mugi) 700,887, 
wheat 669,838, soja beans 460,895, and barley 443,187 chô.
 A table (p. 158-59), titled “Comparative Yield of Staple 
Food Stuffs,” shows that production of soja beans on this 
land increased from 1,882,331 koku in 1877 to 3,557,592 
koku in 1906. 1 koku = 47.6 gallons or 180 liters. Production 
statistics for the other crops mentioned above are also given, 
along with the output of sugar from 1878 to 1906.
 Finally, a table (p. 161), titled “Comparative Table of the 
Output per Tan of the Food-Stuffs,” shows the yield of each 
crop in koku per tan. A tan is about 0.245 acres. The yield of 
soybean has risen from 0.698 in 1887 to 0.772 in 1906. The 
1906 yield is equivalent to about 18.7 bushels/acre.
 Note: This is the earliest document seen (Jan. 2005) that 
gives historical statistics for soybean production and area in 
Japan.

349. Zavitz, C.A. 1908. The professor of fi eld husbandry and 
director of fi eld experiments. Ontario Agricultural College 
and Experimental Farm (Guelph), Annual Report 33:165-
226. For the year 1907. See p. 198-99, 219, 223.
• Summary:  The section titled “Varieties of soy, soja or 
Japanese beans” (p. 198-99) begins: “Although a large 
number of varieties of this class of beans have been tested 
for some years on our trial grounds, most of them have 
proven to be quite unsuited for growing in Ontario, as they 
require a long season in which to mature. A few varieties, 
however, ripen quite early and produce grain which is very 
high in feeding value, being even richer in this respect than 
our common fi eld peas. Among the varieties which mature 
their seed at the College, the Early Yellow is worthy of 
special mention. This variety has been grown at the College 
in each of 12 years and yields per acre have varied from 6.9 
bushels in 1893 to 30.4 bushels in 1906. The average for the 
12 years is 15.3 bushels of seed per acre.
 “The Medium Green variety of soy beans is a strong 
vigorous grower and usually produces a good yield of seed 
when it has time to mature before the nipping frosts occur in 
the autumn. It is, however, rather later than the Early Yellow 
variety and is rather unsafe to sow for grain production in 
Ontario, except on warm soils in the southern part of the 
Province. Soy beans are usually sown in rows from twenty-
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fi ve to thirty inches apart, and about one-half bushel of seed 
is used per acre.”
 The section titled “Leguminous crops for green fodder” 
(p. 219) states: “Eighteen varieties of leguminous crops 
were grown in the Experimental department in 1907 for 
the production of green fodder. They include vetches, soy 
beans, cow peas, lupines, etc... The greatest yields of green 
crop in 1907 were produced as follows: Medium Green soy 
beans, 6.9 tons [per acre]; Ito San soy beans, 5.6 tons; Grass 
peas, 5.4 tons... The following table gives the average height 
and average yield of green fodder per acre for each of the 
six varieties of leguminous crops grown for seven years in 
succession.” Medium Green soy beans, 34 inches, 9.4 tons 
(highest average yield). Early Yellow soy beans, 26 inches, 
7.2 tons (4th highest average yield).
 The section titled “Annual pasture crops” (p. 222-
23) states: “The amount of pasture crop produced by the 
various varieties when grown separately, was according to 
the following order, starting with the highest and fi nishing 
with the lowest yielders: Oats, Common Red Clover, Hairy 
Vetches, Sugar Cane, Dwarf Essex Rape, Crimson Clover, 
Rye, Barley, Hungarian Grass, Common Vetches, Corn, 
Spring Wheat and Soy Beans.”
 A photo (p. 226) shows a large group of farmers, dressed 
in hats, coats, and ties, walking beside the test plots. The 
caption reads: “A few of the 33,000 farmers who visited the 
College in the month of June, 1907.”
 Note: This document contains the 2nd earliest date seen 
(Feb. 2001) for soybeans in Ontario province, Canada, or 
the cultivation of soybeans Canada, or in Ontario province, 
Canada (1893). The source of these soybeans was Prof. 
Georgeson, at the Kansas Agricultural Experiment Station, 
in the United States (for information on the source, see 
Marketing and Development in Ontario Agriculture. 1983. 
Sept. p. 4-6). Address: Guelph, Ontario, Canada.

350. Piper, C.V. 1909. Re: Sending you a list of 186 varieties 
of soybeans we grew at Arlington Farm last season. Letter to 
Prof. H.A. Morgan, Director, Tennessee Experiment Station, 

Knoxville, TN, March 17. 4 p. Typed, without 
signature (carbon copy).
• Summary: “Dear Professor Morgan: I am 
sending you herewith a list of 186 varieties of 
soybeans we grew at Arlington Farm last season, 
classifying them according to their periods of 
maturity.
 “We have thought it worthwhile to name 
comparatively few of the varieties but these 
include the most promising. In each group I 
have indicated in the accompanying notes those 
varieties which were best at Arlington Farm.
 “Under your conditions I question if you 
will want to grow any of them that are earlier than 
the medium varieties, though, of course, I should 

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

351. Jet: New U.S. domestic soybean variety. 1909. Seed 
color: Black.
• Summary: Sources: Hopkins, C.G. 1909. Re: Request 
for soybean varieties. Letter to C.V. Piper, Bureau of Plant 
Industry, Washington, DC, March 31. 1 p. Hopkins (at the 
Agric. Exp. Station, Urbana, Illinois), in response to a letter 
from Piper dated March 24, is writing to request soybean 
varieties. “I would like especially to try varieties with 
pods borne high enough so as to permit harvesting with a 

machine.” Handwritten on the bottom of Hopkins’s letter 
(probably by Piper) is “8 Jet 17861”–which probably means 
to send Hopkins (or O.D. Center) 8 packets, lots, or seeds of 
the variety Jet, to which Piper and co-workers have given the 
number 17861 for use in identifi cation.
 Center, O.D. 1909. Re: Request for soybean varieties. 
Letter to C.V. Piper, Bureau of Plant Industry, Washington, 
DC, April 1. 1 p. Center (also at the Agric. Exp. Station, 
Urbana, Illinois) says: “We are particularly interested also 
in the ‘long legged’ varieties of which you speak. We feel 
that the main reason why the farmers of Illinois have failed 
to take hold of the growing of soybeans has been because 
of the diffi culty they found in harvesting. The ‘long-legged’ 
varieties will certainly aid in this matter.” He orders seed of 
the many varieties including “18761 Jet.”
 Piper, Charles V.; Morse, W.J. 1910. “The soy bean: 
History, varieties, and fi eld studies.” USDA Bureau of Plant 
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 49. Seed 
color: Black. S.P.I. No. 17861. “From Sachon, Chihli, China, 
1906... Grown four seasons. A variety said to be grown for 
fodder and considered an excellent food for stock.”
 Etheridge, W.C. 1912. “Report of Division of 
Agronomy.” North Carolina Agric. Exp. Station, Annual 
Report 34:16-18. For the year ended June 30, 1911. Page 
17-18 state: Among the varieties of soy beans tested in 1910, 
Jet was one of the top-yielding varieties, with 19.5 bushels 
per acre. It is among the earliest maturing varieties. Jet does 
not ripen uniformly and because of this, it is practically 
impossible to gather all its seeds because the pods that are 
more forward in ripening split and shatter their seed before 
the other pods mature. Jet would make an excellent pasture 
for hogs; it grows in short, thick, heavily fruited bunches, 
and if planted with a drill or broadcast would make a very 
heavy yield of seed.

352. Habaro: New U.S. domestic soybean variety. 1909. 
Seed color: Yellow (straw), hilum dusky brown.
• Summary: Sources: Center, O.D. 1909. Re: Request for 
soybean varieties. Letter to C.V. Piper, Bureau of Plant 
Industry, Washington, DC, April 1. 1 p. “He orders seed of 
the following varieties:... 20405 Habaro.”
 Piper, Charles V.; Morse, W.J. 1910. “The soy bean: 
History, varieties, and fi eld studies.” USDA Bureau of Plant 
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 54. Seed 
color: Straw yellow. S.P.I. No. 20405. “From Khabarovsk, 
Siberia, 1906... Grown three seasons.”
 Piper, Charles V.; Morse, William J. 1923. The soybean. 
New York, NY: McGraw-Hill Book Co. xv + 329 p. March. 
See p. 165. “Introduced from Khabarovsk, Siberia, 1906. 
Plants stout, erect, bushy, maturing in about 110 days; 
pubescence gray or tawny; fl owers both purple and white, 35 
to 45 days to fl ower; pods tawny or gray, 35 to 45 mm. long, 
9 to 10 mm. wide, 6 to 7 mm. thick, 2-3 seeded, shattering 
little; seed straw yellow, 8 to 9 mm. long, 6 to 7 mm. wide, 
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5 to 6 mm. thick; hilum brown; germ yellow; oil 19.6%; 
188,200 to the bushel.”
 Kiesselbach, T.A. 1915. “Soy beans and cowpeas.” 
Nebraska Agric. Exp. Station No. 150. 31 p. Distributed 
April 6. See p. 13. Habaro is listed as a variety tested by the 
Government in 1909. A number of tables on pages 13-17 
list statistics such as date planted, date ripe, number of days 
required to mature, yield of beans per acre (bushels), etc. 
Habaro’s 6-year average yield was 13.62 bu/acre.
 Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA 
soybean germplasm collection inventory.” Vol. 1. INTSOY 
Series No. 30. p. 10-11. Habaro is in the USDA Germplasm 
Collection. Maturity group: I. Year named or released: 1910. 
Developer or sponsor: A.C. Arny, Minnesota AES (Agric. 
Exp. Station) and USDA. Literature: 03. Source and other 
information: Khabarovsk, Siberia, USSR, in 1907. Prior 
designation: PI 20405. Address: USA.

353. TenEyck, A.M.; Call, L.E. 1909. Cow-peas. Kansas 
Agricultural Experiment Station, Bulletin No. 160. p. 177-
209. April 29.
• Summary: There was an increase of 14 bu/acre of corn 
where corn followed soybeans in alternate years compared 
with continuous corn. The report concludes: “7. Cow-peas 
have proven a better crop than soy-beans. They are more sure 
of making a stand, make a ranker growth and larger yield 
of forage, and are better suited for planting with corn for 
ensilage and for green manuring than soy beans.” Address: 1. 
Agronomist in charge; 2. Assistant in soils.

354. Shingto: New U.S. domestic soybean variety. 1909. 
Seed color: Yellow (olive).
• Summary: Sources: Center, O.D. 1909. “Re: Request for 
soybean varieties.” Letter to C.V. Piper, Bureau of Plant 
Industry, Washington, DC, April 1. 1 p. He orders seed of 
several varieties, including No. 21079 Shingto.
 Piper, Charles V.; Morse, W.J. 1910. “The soy bean: 
History, varieties, and fi eld studies.” USDA Bureau of Plant 
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 57, 75. 
Seed color: Olive yellow. S.P.I. No. 21079. “From Tieling, 
Manchuria, 1907... Grown three seasons. This variety is said 
to be used to produce bean oil and bean cake.” “The best 
varieties of soy beans (p. 75): Medium–Shingto, 21079.”
 Kiesselbach, T.A. 1915. “Soy beans and cowpeas.” 
Nebraska Agric. Exp. Station No. 150. 31 p. Distributed 
April 6. See p. 13. Shingto is listed as a variety tested by the 
Government in 1909. A number of tables on pages 13-17 
list statistics such as date planted, date ripe, number of days 
required to mature, yield of beans per acre (bushels), etc. 
Shingto’s 6-year average yield (1909-1914) was 13.67 bu/
acre.
 Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA 
soybean germplasm collection inventory.” Vol. 1. INTSOY 
Series No. 30. p. 16-17. Shingto is in the USDA Germplasm 

Collection. Maturity group: III. Year named or released: 
1910. Developer or sponsor: USDA. Literature: 3. Source 
and other information: ‘Shing Toa’ From Tieling, Liaoning, 
China, in 1907. Prior designation: PI 21079. Address: USA.

355. Taha: New U.S. domestic soybean variety. 1909. Seed 
color: Black, hilum olive yellow.
• Summary: Sources: Center, O.D. 1909. Re: Request for 
soybean varieties. Letter to C.V. Piper, Bureau of Plant 
Industry, Washington, DC, April 1. The writer of this letter 
is in Crop Production, Agric. Exp. Station, Urbana, Illinois. 
He orders seed of numerous soybean varieties including No. 
21999 Taha.
 Piper, Charles V.; Morse, W.J. 1910. “The soy bean: 
History, varieties, and fi eld studies.” USDA Bureau of Plant 
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 58, 75. 
Seed color: Black with olive saddle. S.P.I. No. 21999. “From 
Boshan, Shangtung, China, 1907... Grown two seasons. 
This is said to be a rare variety of soy bean, used by the 
higher classes of Chinese as a vegetable in soups.” “The best 
varieties of soy beans (p. 75): Medium late–Taha, 21999.”
 Welton, F.A. 1916. “Varieties of soybeans.” Ohio 
Agric. Exp. Station, Monthly Bulletin 1(4):99-101. April. 
See p. 100. Taha is mentioned as one of 25 varieties tested 
at the main station at Wooster. A table enumerates Taha’s 
characteristics: Seed size = medium; seed color = black and 
yellow; time of maturity = late; retention of beans = good; 
4-year average yield per acre of grain = 21.64 bushels, straw 
= 2,915 pounds (highest of all 25 varieties tested).
 Note: The plant introduction record states: 21999. 
“Received through Mr. F.N. Meyer, agricultural explorer for 
this Department at the Plant Introduction Garden, Chico, 
Cal., February 12, 1908. From Boshan, Shantung, China. 
‘(No. 799a, Sept. 18, 1907.) A rare variety of soy bean, 
sparsely grown near Boshan. Chinese name Ta ha tau. Used 
by the higher classes as a vegetable in soups.’ (Meyer.)”
 Thus it was used in soups as a green vegetable soybean.

356. Monthly Consular and Trade Reports (U.S. Bureau of 
Manufactures, Department of Commerce and Labor). 1909. 
Agriculture: Foreign crop conditions–China. No. 344. p. 
131-38. May. See p. 131-33.
• Summary: This section begins with a report from Vice-
Consul General Frederick D. Cloud, of Mukden, on the 
products and population of the province of Shengking 
(Fengtien [Liaoning]). The total population of this 
Manchurian province is 10,312,241, of which 2,520,145 
are engaged in agriculture. The province’s largest crop is 
kaoliang (Sorghum vulgare, Barbados millet); 2,166,666 
acres yield 76,526,643 bushels worth $26,019,059. 
“Kaoliang is the food staple of Manchuria, and bears the 
same relative value in the food economy of Manchurians 
that rice does with the southern Chinese, or wheat in 
the United States. Besides furnishing the greater portion 
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of the Manchurian’s daily food, it supplies an alcoholic 
drink, thatching for houses and barns, matting for summer 
sheds and winter fl oors, windbreaks to shield the farmer’s 
household from the ice blasts of winter, and fuel to cook 
his food and warm his house. No part of the kaoliang plant 
is allowed to go to waste. Even the stubble and roots are 
carefully pulled up, dried, and put away for fuel.”
 The kaoliang plant “requires much from the soil, but 
gives nothing back in return. The soy bean, on the other 
hand, is a good soil fertilizer, and is extensively grown 
throughout the province, especially in the rich valley of 
the Liao River. The bean is the greatest of all export crops 
from Manchuria, and can always be relied upon to afford 
the farmer ready cash. Bean oil is used throughout China 
for culinary purposes, being employed as lard is used in 
American households, while the residue, after the oil has 
been expressed, bean cake, is exported mostly to Japan, 
where it is used for fertilizer.” The total value of China’s 
bean crop exports for the year 1907 was $9,860,790, the 
greater part of which was produced in southern Manchuria. 
Manchuria has a great advantage over most other agricultural 
regions, in that the soy bean can be grown most successfully 
throughout the entire region, from Dalny in the south to 
Harbin in the north.”
 The crop that ranks third in importance in Shengking 
province is millet is millet, of which there are several 
varieties. The best of these is known as Japanese millet, and 
is grown mostly for human food. The fourth most important 
crop is wheat–though it is still a relatively minor crop.
 The second largest crop is soy beans; 1,300,00 acres 
yield 4,716,000 bushels worth $22,393,800. Tables (p. 132) 
show: The principal varieties of grain produced, and the 
value and production per acre of the different crops. The 
approximate acreage devoted to each crop, and the total 
amount produced and approximate value of each. Address: 
Washington, DC.

357. Indian Trade Journal (The) (Calcutta). 1909. Soy 
bean. Memorandum by reporter on economic products. 
14(174):136-38. July 29. [14 ref]
• Summary: This is an excellent review of the literature 
summary by Mr. Burhill (see this journal, 22 July 1909, 
p. 113), from original observations and many early Indian 
sources, of soybeans in India and the results of early soybean 
cultivation experiments in India. The introduction of the 
cultivated soy bean “into India is comparatively recent; 
and, except among those tribes or peoples who are mostly 
Mongolian, it has obtained little hold. I will state in what 
parts of India it may be found.
 “The Burmese grow it under the names of Pe-ngapi and 
Pe-kyat-pyin, sowing it, never in great quantity, along with 
other beans on the mud banks as the falling rivers leave them 
bare in October, or more sparingly still away from the rivers. 
The Kachins and other hill-tribes grow a little of it on their 

hill-clearings, the Kachins calling it Lasi. The Khasis, the 
Nagas and other tribes between the Brahmaputra and Upper 
Assam cultivate it similarly. The Khasi name seems to be 
U-rymbai-ktung and the Naga name An-ing-kiyo or Tzu-dza; 
but these three names should be subjected to scrutiny as they 
may be wrong. In the Brahmaputra valley it is grown, so far 
as known, only towards Barpeta. Whether grown or not in 
the hills north of the Brahmaputra I cannot prove, but the 
probability is strong that it is. It is grown by the Lepchas in 
Sikkim, and is called by them Salyang or Selliangdun, or by 
the Bhutias [the Bhutia people constitute a majority of the 
population of Bhutan and form minorities in Nepal and India, 
particularly in the Indian state of Sikkim] Botumash Bhatwas 
or Bhatmars.”
 Note: This is the earliest document seen (March 2021) 
concerning soybeans in connection with Bhutan. They may 
well be used or cultivated in Bhutan but we cannot be sure.
 “It is apparently grown in the Kingdom of Nepal, for it 
is found just under the mountains in the north of Oudh and 
again in the valleys of the north-western Himalayas right 
to the extreme end, and sparingly up to an altitude of 6,000 
feet. In western Bengal and through the submontane districts 
of the United Provinces it is rare, passing chiefl y under the 
name of Ram Kurthi, or in Bengal also as Gari Kalai. Right 
upon the Nepal boundary it is known by the hill names, e.g., 
Bhatnas or Bhatwas, as well as Kajuwa. The Santals grow 
it and call it Disom Horec. I saw it in 1902 sparingly grown 
towards Belgaum.
 “There are several races in India differing in small 
points; the seeds may be black or whitish, the leaves may be 
larger or smaller, etc. The black-seeded races occur in the 
hills, the other colours of seed both in the hills and the plains. 
The Khasi hills contain both larger-leaved and smaller-leaved 
plants...
 “We seem to have no green [soy] beans in India 
and nothing approaching the yellow Manchurian beans 
[described by Hosie in 1904] in shape nor the larger black.”
 Many analyses of the percentage, on a dry weight basis, 
of the oils in soy beans from various countries have been 
made. “The average of eight analyses of soybeans from 
China is 19.89. The average of six analyses from Japan is 
20.01. The average of six analyses from Java is 21.62. The 
average of forty-two analyses from Europe is 18.98, being 
from Germany fourteen analyses with an average of 19.74, 
from Austria eleven, average 19.44, from Hungary six, 
average 19.16, from Russia nine, average 17.93, from France 
two, average 15.40...
 Concerning the composition of Indian soy beans, 
Church, in his Food Grains of India (p. 141) stated that they 
contained: Water 11%, albuminoids [protein] 35.3%, fat 
18.9%, starch and sugar 26.0%, fi bre 4.2%, and ash 4.6%. “I 
Presume he had Indian seed but it is not possible to say what 
race he examined.
 “Dr. Leather in 1903 analysed the seeds of seven 
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samples of soy from Japanese seeds cultivated at Manjri, 
near Poona. The amount of oil in them varied from 14.92 to 
23.05 per cent, being on the dry weight 15.97 to 24.41 per 
cent with an average of 19.99.
 “My offi ce is now studying the composition of the seeds 
of established races in order to see how they compare in oil 
content with such material as Manchuria exports, or such 
as Manchurian seed might give in India. At the present time 
India has not the supply of these beans for an export trade; 
but possibilities of a certain extent are evident.”
 “One of the fi rst considerations must be the yield that 
soy will give per acre in various parts of the country. In 
British India, in Burma, since the soybean is rarely cultivated 
alone, no statistics on yields are available. “When the bean 
in 1885 was grown experimentally at Nagpur from Japanese 
seed, it yielded at the rate of 180 lbs. per acre [202 kg/ha] 
(see Report Experimental Farms for that year, p. 5), but 
later (vide Nagpur Experimental Farm Report for 1889-90, 
p. 5) it yielded but an average of 88 lbs. per acre [98.8 kg/
ha] over fi ve years. In Lahore in 1894-95 (vide Report on 
the Government Agri-Horticultural Garden, p. 2) it yielded 
at an estimated rate of 349 lbs. of seed per acre [391.9 kg/
ha] and 349 lbs. of fodder, but on a very small area. Its 
yield was very poor in the next year. The estimated yield 
in 1898 in an experiment done in Madras was 468 lbs. per 
acre [525.6 kg/ha]. It has been grown sparingly at Nadiad 
in Gujarat, and elsewhere in the Bombay Presidency. In the 
Experimental Far Report, Bombay, for 1901 a big yield was 
chronicled, but in the next year the crops at Poona and Surat 
failed. In 1903 the seeds analysed by Dr. Leather, as already 
reported, were grown near Poona: the yield is not recorded. 
In 1904 a yield of about 300 lbs. per acre [337 kg/ha] was 
obtained (Experimental Farms Report, Bombay, p. 70) on 
light land. One year later nineteen plots were under trial but 
with unpromising results, for only fi ve yielded seed enough 
to repay for the cost of cultivation. The yield varied from 50 
to 293 lbs. per acre [56.2 to 329 kg/ha], the fi ve promising 
to be remunerative yielding over 200 lbs. per acre [224.6 kg/
ha]. The Manjri (Poona) farm grew 19 plots in 1905-06 with 
better results, probably as a consequence of better land. Plot 
No. 3 yielded at the rate of 700 lbs. per acre [786 kg/ha], 
No. 13 at the rate of 690 lbs. per acre [774 kg/ha], No. 4. at 
the rate of 650 lbs. per acre [730 kg/ha] and so on. Nearly 
all the plots gave returns likely to be remunerative. [Note 
that the size of the plots is unfortunately not indicated.] One 
year later it was reported by Mr. Fletcher, Deputy Director of 
Agriculture, Bombay (Annual Report of the Agricultural and 
Botanic Stations for 1906-07, pages 15-16) that plot No. 5 
had yielded on the edge of black soil at the rate of 1,166 lbs. 
per acre [1,309 kg/ha], while plots numbered 6, 7, 12 and 13 
gave, respectively, 513, 650, 575 and 395 lbs. per acre.
 “Earlier than this in the United Provinces, many 
experiments had been done at the Sahranpur Botanic 
Gardens (vide Gollan in Bulletin of the Department of Land 

Records and Agriculture, No. 21, 1906, pages 27-28). He 
obtained yields at the rate of 1,124 lbs. per acre and 561 lbs. 
per acre.
 “These experiments have not yet affected the ryots 
[peasants, tenant farmers]; the crop must be demonstrated 
very clearly as a paying one before it will do that.”
 Note 1. This is the earliest document seen (March 2021) 
concerning soybeans in Lahore. It is not clear whether the 
Lahore referred to was in today’s Pakistan or India. In 1846 
Lahore was conquered by British troops and in 1849 placed 
under British sovereignty. Before 1947 Lahore was a division 
of the Punjab in British India. In 1947 it was divided, with 
the Gujranwala, Sheikhupura, and Sialkot, and parts of 
Gurdaspur and Lahore districts assigned to Pakistan. Ambala 
and Jullundur districts and the remainders of Gurdaspur 
and Lahore districts were assigned to India. In 1970 Lahore 
became the capital of the reconstituted Punjab province.
 Note 2. This is the earliest document seen for seen 
(March 2021) concerning the cultivation of soybeans in 
Sikkim.
 Note 3. This is the earliest document seen for seen 
(March 2021) that mentions the soybean in connection with 
the Lepchas of Sikkim, or the Bhutias of Bhutan and Sikkim.

358. Hall, G.H. 1909. Farm correspondence: Soja beans–
How to use them. Atlanta Constitution (Georgia). Aug. 30. 
p. 10.
• Summary: “In response to your request, I give my method 
of gathering Soja beans. When planted in rows for seed, I 
cut with a mower, when the pods turn yellow, and cure as I 
do peavine hay. When replanting cotton with them, I use a 
corn knife. I have so far had no trouble to cure them. After 
a few days’ sun I haul to barn and thrash out with fl ail when 
I need them for seed. Don’t put off cutting too long, as they 
shatter out badly when too ripe. I planted between my corn 
this year, and have them 4 feet high, fi lled with fruit, and 
consider them far superior to cowpeas as a forage crop, but 
not so good for land improvement, unless cut before the 
fruit matures. They are fi ne feed for stock, especially for 
young growing calves and pigs, making bone and muscle. 
A fair crop is about 20 to 25 bushels per acre. Next year I 
shall plant them after oats, and think in this latitude they will 
easily mature before frost.”
 Note: This is the earliest English-language document 
seen (Oct. 2006) that uses term “peavine hay” to refer to 
the hay of the cowpea plant (Vigna unguiculata (L.) Walp.). 
Address: Red Springs, North Carolina.

359. Carmichael, B.E. 1909. Rations for fattening swine. 
Ohio Agricultural Experiment Station, Bulletin No. 209. p. 
71-89. Aug.
• Summary: The introduction, titled Feeds for use with 
corn,” states: “It is an accepted fact that corn alone will not 
produce the most rapid nor... the most economical gains 
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with growing, fattening swine.” Economical gains depend 
greatly on the “widely varying market prices of the feeds 
which constitute the rations. It is, then, obviously impossible 
to suggest a ration that will prove most profi table under all 
conditions. Results of feeding tests will show the effi ciency 
of rations, but feeders will need to apply local market 
conditions to these results in order to select the ration that 
will give the best fi nancial returns.”
 The section titled “Grain rations for feeding in dry 
lots” states that corn will “doubtless continue to be the chief 
grain used for fattening swine in dry lots.” However, when 
the price of corn is high, it must be supplemented with less 
expensive feeds to get best fi nancial returns. “Of the feeds 
used in connection with corn, skim milk gave the highest 
daily gain per pig. If skim milk is available and not too 
expensive, “it seems very improbable that any other feed 
will supplement corn more completely, or that any ration will 
produce any more rapid and economical gains than will corn 
and skim milk” (p. 72-73).
 “Digester tankage, a packing house [slaughter house] 
by-product, ranked next to skim milk for effi ciency in 
producing rapid and... economical gains” (p. 73)
 A table in this section (p. 73) shows that 1 part soy bean 
meal [probably ground whole soybeans] was used with 4 
parts corn meal. But the swine consuming this ration failed 
to consume a suffi cient amount of feed to produce very rapid 
gains.
 Note: This is the earliest English-language document 
seen (March 2010) that contains the terms “dry lots” or “dry 
lot feeding.” These terms are used in contrast to grazing in a 
pasture for live, green forage.
 The section titled “Soybeans compared with tankage for 
supplementing corn in dry lot feeding” (p. 75-79) showed a 
very high value of soybeans as a supplement for corn. But at 
more than $30/ton, soybeans are expensive. “Although the 
present prices for soybeans that are fi t for seed prohibit their 
profi table use for feeding purposes, yet, with its high feeding 
value, effect as a soil improver, and an average yield under 
Ohio conditions of about 18 bushels (1,080 pounds) per acre, 
it seems entirely probable that the soybean crop may come to 
be grown very extensively in Ohio for feed purposes.”
 Summary: “Skim milk, soybeans, tankage, middlings 
and pasture grass all proved valuable feeds for use in 
connection with corn. The supplemental feed to use will 
depend very largely upon market prices.” Address: Chief of 
Dep. of Animal Husbandry, Wooster, Ohio.

360. Indian Trade Journal (The) (Calcutta). 1909. Indian soy 
beans. 15(189):145-46. Nov. 11. Summarized in Agricultural 
Journal of India (Calcutta) 5:375 (1910).
• Summary: “As long ago as 1885 the seed was tentatively 
grown as a possible food crop by the Agricultural 
Department at Nagpore; and the annual report of the 
agricultural stations in the Central Provinces, which has 

just issued, contains a reference to the cultivation of a small 
plot and to the absence of a local demand. Other provinces 
also made some experiments. In those days, the merits of 
the soy bean as a source of oil were scarcely recognised, 
and no demand for it on this account existed in western 
countries. Consequently the cultivator found small profi t and 
the agricultural authorities as little encouragement in their 
attempts. But the crop was never quite lost sight of...”
 Tables show: (1) Analyses of the moisture and oil 
content of 14 soybean samples grown from seed of Japanese 
origin at the Manjri Experimental Farm showed that the 
products are of good quality, with 6 samples containing 
more than 20% oil. “The crusher to whom the samples were 
submitted” commented that 11 of the 14 were distinctly 
good, and those containing more than 20% oil better in this 
respect than the best Sakura Manchurian beans.
 (2) The range of oil content of soy beans grown in 
fi ve countries or continents, as quoted by the Reporter on 
Economic Products: China 17.60 to 26.18. Japan 13.36 to 
25.55. Java 18.37 to 26.18. Europe 15.16 to 21.89. North 
America 18.42 to 19.52.
 (3) The yields per acre obtained in 1906-07 on various 
plots at the Manjri Farm averaged 660 lb, with a high of 
1,166 lb. Address: India.

361. Carson, John M. 1909. Soya bean and products: Japan 
(Document part). Special Consular Report (U.S. Bureau of 
Manufactures, Department of Commerce and Labor) No. 41. 
Part 5. p. 13-16. Erroneously numbered Special Consular 
Reports, Vol. XL.
• Summary: Vice-Consul-General E.G. Babbitt of Yokohama 
writes: “The soya bean, or soja bean, as it is known here 
(Common Japanese name ‘daidzu’ [daizu]), is cultivated 
throughout the Empire of Japan. The total area of cultivation 
is in the neighborhood of 1,200,000 acres, or about 3.8 per 
cent of the total area devoted to the cultivation of rice and 
other cereals and grains. The soya bean is often cultivated, 
not in fi elds by itself, but in rows along the edges of rice or 
wheat fi elds. These edges are, as a rule, very soft, for they 
have been previously plowed, and little labor is required in 
planting... In harvesting the plants are uprooted, and, after 
being dried in the sun for several days, fl ails are used to 
separate the beans from the pods. The fl ails are of a very 
primitive type, with bamboo handle and of light weight. 
Female and child labor is invariably employed in fl ailing.
 “The kinds of fertilizers used differ by districts. In 
the prefecture of Miyagi, for example, straw ashes and 
superphosphate of lime are commonly employed, while in 
the prefecture of Akita wood ashes, superphosphate of lime, 
and horse dung are used.”
 The average yield of soybeans in Japan over the past 
10 years is 15.30 bushels per acre. For the year 1907 the 
highest yield is from Ishikawa prefecture, 21.62 bushels/
acre, whereas the lowest yield is from Okinawa prefecture 
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(Loochoo Islands, south of Kiushu [Kyushu]), 8.48 
bushels/acre. During 1908 huge amounts of soya 
beans (3.3 million piculs; 1 picul = 132.277 pounds 
weight) were imported to Japan from China, 
Kwantung, and Korea, with small amounts coming 
from Asiatic Russia. Large amounts of soya-bean 
cake (7.760 million piculs) were imported from 
China and Kwantung, with small amounts coming 
from Asiatic Russia and none from Korea. “The 
total imports of bean oil in 1908 amounted to only 
49,993 pounds, valued at $1,325.”
 “The soya bean is one of the most important 
articles of food in Japan. The beans are cooked in 
various ways, while in brewing soy (shoyu), in the 
manufacture of miso (pea or bean cheese), tofu 
(bean curd), koya-tofu (frozen bean curd), and natto 
(steamed beans) they are the chief ingredient. They 
are also manufactured into fl our and make up the 
principal part of many Japanese sweetmeats. All 
these foodstuffs are daily used in Japanese homes.
 “To a limited extent soya beans are used as 
horse or cattle food, being sometimes boiled and 
mixed with straw, barley, bran, etc.”
 The vice consul of Kobe states that in 1908 
Japan produced 18,812,228 bushels of soya beans. 
Small amounts are exported “to Hawaii, the United 
States and Canada for use by the Japanese resident 
in those countries as an article of food.” Three 
factories in the Kobe district make bean cake, 
largely from imported, lower-cost soya beans. “The 
beans are fi rst crushed fl at, then put into a big container 
and steamed, after which they are put into a steam press to 
extract the oil and to be made into cakes. The cakes come 
in circular pieces, a yard in diameter and an inch thick, each 
weighing about 50 pounds. The oil is used for lubricating 
machinery. The cake is used only as a fertilizer and is not fed 
to animals as it causes their hair to fall off.”
 Note 1. This is the earliest document seen (Feb. 2004) 
stating that soya bean oil can be used as a lubricant.
 Note 2. This is the earliest English-language document 
seen (April 2013) that uses the term “koya-tofu” to refer to 
dried-frozen tofu.
 Note 3. This is the earliest document seen (Aug. 2011) 
in Chemist and Druggist in which the toxicity of a soy 
product is discussed or alleged, namely soya cake “is not fed 
to animals as it causes their hair to fall off.” Address: Chief 
of Dep.

362. Hawaii Agricultural Experiment Station, Annual 
Report. 1909. Soy beans. p. 83-85. For the year 1908.
• Summary:   “The soy bean possesses many advantages 
as a green manuring and rotation crop. Early in the present 
year, three varieties of soy beans were obtained through the 
Bureau of Plant Industry. These were designated as Nos. 

20797, 20798, and 21080... Seed of two other varieties were 
donated by the Hawaiian Yamajo Soy Company of Honolulu. 
One of these, a green seeded type, has been grown in the 
Kona district of Hawaii for some years; the other, a yellow 
seeded variety, was imported direct from Japan. The seed 
of both these varieties is used in the manufacture of the 
Japanese food product, ‘Miso,’ and other preparations.”
 All the varieties were sown on March 12. Variety No. 
21080 yielded 600 lb of shelled beans per acre; the yellow 
seeded variety imported from Japan yielded 800 lb, and 
the Kona seed yielded 1,060 lb. “The average price in the 
Honolulu market is $3 per hundred pounds. About 500 tons 
of the beans are imported from Japan annually, and the 
demand is said to be on the increase. It would appear that 
this could be made a profi table crop for the small farmer.”
 Photos show: (1) A man standing in a “plat of soy 
beans” in Hawaii, with palm, banana, and other tropical trees 
in the background. (2) Three sets of dwarf soy bean plants 
with roots; their soy beans are used in making miso and other 
Japanese food products.
 Note 1. This document is cited incorrectly by Piper & 
Morse (1923, p. 300) as “Krauss, F.G. Field crops at Hawaii 
Station. Hawaii Agric. Exp. Sta., Rpt. 1908: 82-84.”
 Note 2. In 1898 Hawaii was annexed as a U.S. Territory.



SOYBEAN YIELDS AND YIELD RESEARCH (10 BCE to 2021)   209

© Copyright Soyinfo Center 2021

363. Quereau, F.C. 1909. Report of the animal husbandman 
and dairyman. Tennessee Agricultural Experiment Station, 
Annual Report 21:116-18. For the year 1908.
• Summary: Part I of this short report, titled “Experiments 
in beef feeding” concludes: “1. Soy beans are the best forage 
crop that has been tested on the Station. The products from 
the acre of soy beans have fed longer, with greater gains, 
than either corn or cowpeas. Cowpeas stand next to soy 
beans and corn comes last. 2. By the return of green manure 
from the feeding of crops there has been a marked increase 
in the productiveness of the soil, the feeding capacity for 
four steers per acre having been increased in the case of soy 
beans from 80 days in 1905-6 to 100 days in 1908-09.” Thus, 
feeding steers soy beans aided in maintaining soil fertility.
 Part II, titled “Experiments in dairy feeding” (p. 118-19) 
has a section on “Soy bean against other feeds” which states 
that the soy bean has “given the largest yield per acre, both 
in roughage and grain, of all the farm crops tested by the 
Station.” An experiment was conducted, which led to these 
conclusions: “1. Soy-bean straw will give better results than 
corn stover, and can be produced at about the same cost. 2. 
A ton of soy-bean hay produced at a cost of about $7, has 
a higher feeding value than a ton of alfalfa hay, which at 
present prices will cost $18 to $20 per ton. 3. Cotton-seed 
meal and soy-bean meal [probably ground whole soybeans or 
possibly soybean plants] have about the same feeding value, 
pound for pound. 4. A well-balanced ration can be produced 
on the farm at much less cost than it can be produced on 
the market.” Address: Animal Husbandman and Dairyman, 
Knoxville, Tennessee.

364. Sawer, E.R. 1909. Cedara memoirs on South African 
Agriculture. Vol. I. Containing reports of experiments in the 
cultivation of the cereals in South Africa. Pietermartizburg, 
South Africa. 343 p. See p. 226, 228.
• Summary: In section “229. Irrigation and drought 
resistance,” a table, based on experiments from the Kansas 
Experiment Station in the USA, shows that soy beans have 
fairly good drought resistance and leave the soil with a 
higher moisture level than any of the 9 other crops tested. 
Their average growth period is 105 days. The average water 
used per day is 0.152 inches. Total water used by the crop 
is 15.91 inches. Yield per acre: 14 bushels. Grain produced 
per 1 inch water: 0.88 (6th out of 8 crops with values; Kaffi r 
corn is highest). Total dry matter produced per acre including 
straw and stalks: 1,853. Pounds of dry matter produced per 
acre by 1 inch water: 116 (7th out of 10 crops; Sorghum and 
Kaffi r corn are highest). Fall (Autumn) condition, moisture 
in fi rst 6 feet of soil after season’s cropping: 24.4% (highest 
= best of the ten crops). Spring condition, moisture in fi rst 6 
feet of soil after previous season’s cropping: 25.13% (highest 
= best of the ten crops). Address: M.A., B.Sc., Director, 
Div. of Agriculture and Forestry, Colony of Natal; Principal, 
Cedara School of Agriculture; formerly Asst. Secretary of 

Agriculture, Southern Rhodesia.

365. Wing Seed Co. 1909. Alfalfa: And how to grow it (Mail 
order catalog). Mechanicsburg, Ohio: Wing Seed Co. 40 p. 
Illust. Index. 23 cm. [4 ref]
• Summary: This is the company’s mail order catalog; since 
1907, the number of pages has expanded greatly. On the back 
cover is a black-and-white photo of a little boy standing in 
a fi eld of shoulder-tall soys just before ripening. This same 
photo appears at the beginning of the section on soy beans 
(p. 21), with the caption: “We estimate that this fi eld would 
cut three tons dry hay or twenty-fi ve bushels of grain per 
acre.” The introduction states that the company is growing 
and successful. Gross sales are up 50% over the preceding 
year. They have almost 50% more customers than one year 
ago, and the average order is now larger. “Naturally, we 
are glad that these conditions exist, because for the past ten 
years we have worked very hard over the seed business; we 
have spent a lot of money on it in various ways... last year 
we spent between $1,000.000 and $1,500.00 for the purpose 
of telling our customers how to grow alfalfa. We know that 
these efforts have been appreciated because many write 
to thank us, and also because during the past year we had 
requests for nearly fi fteen thousand catalogs, which were 
sent out to Agricultural Colleges and other places for use as 
textbooks. Some of the instructors were kind enough to say 
that this little treatise on alfalfa growing was the best thing 
they had ever seen.” For two years the company has been 
guaranteeing its clover and alfalfa to be free of dodder.” 
Note: Dodder is a twining vine, genus Cuscuta, of the 
morning glory family.
 “We have shortened the name of our fi rm to the Wing 
Seed Co., but it is still in the hands of the Wing Brothers, 
Joseph E. Wing, Willis O. Wing and Charles B. Wing, who 
still personally control the business.”
 The section titled “Soy Beans” (p. 21-24; they were 
called “Soja Beans” in 1907 and are still listed as such in the 
1909 index) is twice as long as the corresponding section 
in the 1907 catalog. The introductory part contains many 
glowing statements and predictions about the soy bean. 
“As a rule, a man must be either a knave or a fool who 
prophesies, but hoping that we are neither one, we venture 
to make a forecast that this crop is destined to rank close 
to medium clover; we certainly think that it deserves to 
do so, and the signs of the times point to its fulfi lling our 
expectations.” With “the new varieties it is possible to secure 
two or three or occasionally as high as four or fi ve tons of 
dry hay per acre; that from twenty to thirty bushels of seed 
per acre are frequently reported; that the plant is a legume 
and adds fertility to the soil fully as rapidly as the clovers 
or other legumes; that it will grow on soil too poor or acid 
for the easy success of Alfalfa; and you have a splendid 
combination, certainly qualities that are hard to excel with 
any of our cultivated crops. We know of no plant having a 
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wider or more useful range of possibilities than the soybean.”
 The catalog urges farmers to order and study a “splendid 
bulletin” that has just been published by the U.S. Department 
of Agriculture (Piper, Charles V.; Nielsen, H.T. 1909. “Soy 
beans.” USDA Farmers’ Bulletin No. 372. 26 p. Oct. 7).
 “Ten years ago [i.e., about 1902], when bran was 
becoming high-priced, we began experimenting with these 
beans, hoping to fi nd a source of protein which would be 
relatively cheaper and better that bran.”
 Four varieties of soybeans are offered and a detailed 
description is given of the fi rst two: Medium Early Yellow 
(“secured from the Government two years ago”), Ito San 
(“This has been our standby for ten years, and, especially for 
conditions north of parallel 41 degrees... It does not stand as 
erect as the Medium Early Yellow, and on this account it is a 
trifl e diffi cult to harvest the beans.”), Ogemaw, and Brownie 
(“Are both almost identical with the Ito San in their character 
and time of ripening. The yield of grain is not materially 
different”). Photos show varieties of soybean plants: (1) 
Medium Early Yellow soys just before ripening. (2) The 
same variety when nearly ripe. “A pod everywhere that one 
can stick.” (3) “Ito San. Fully ripe and ready to harvest.”
 A table (p. 36), based on fi ve publications, gives the 
chemical composition (fresh or air-dry substance) of many 
types of hay and dry coarse fodder. Soy beans are mentioned 
in three different places.
 Location: Bailey Hortorium, Mann Library, Cornell 
University, Ithaca, New York. Address: Mechanicsburg, 
Ohio.

366. Zavitz, C.A. 1909. The professor of fi eld husbandry and 
director of fi eld experiments. Ontario Agricultural College 
and Experimental Farm (Guelph), Annual Report 34:170-
230. For the year 1908. See p. 205, 222, 230.
• Summary: The section titled “Grass peas and soy beans” 
(p. 205) states that the best yielding soy bean varieties are 
Medium Green (1,031 lb/acre), Ito San (932), and Early 
Yellow (915), based on average of 4 years grain yield. The 
Early Yellow variety “has proven to be one of the best for 
most parts of the Province, as it yields very well and matures 
early. In the average results of growing the Early Yellow soy 
beans at the College for 13 years, we fi nd the production to 
be 15 bushels of the threshed seed per acre.”
 The section titled “The leguminous crops for green 
fodder” (p. 222) gives the average results for 5 years for 
height and tons of fresh cut crop per acre, including: Medium 
Green soy beans, 32 inches, 8.1 tons (the best yield among 
8 legumes). Ito San soy beans, 26 inches, 7.1 tons (#3 best 
yield). Early Yellow soy beans, 26 inches, 6.2 tons (#4 best 
yield).
 A photo (p. 230) shows a “Nursery plot of Soy Beans.” 
Address: B.S.A., Prof. of Field Husbandry, Guelph, Ontario.

367. Wiancko, Alfred T.; Cromer, Clinton O. 1910. Results 

of cooperative tests of varieties of corn, wheat, oats, soy 
beans and cow peas, 1909. Indiana (Purdue) Agricultural 
Experiment Station, Bulletin No. 139. p. 87-123. Feb.
• Summary: The experiments were conducted on over 900 
farms in different parts of the state. In 1909 there were 81 
tests of four varieties of soy beans. “The number of complete 
and satisfactory reports was unusually small.” Tables show 
(22, p. 118) Four-year average yields of soy beans, 1906-
1909, for fi ve varieties: (Ito San {used as a check}, Early 
Brown, Hollybrook, Dwarf Early Yellow, Medium Early 
Yellow). Yields of both hay and grain are given for northern 
and southern Indiana. The highest hay yield was 2,728 lb/
acre and the highest grain [seed] yield was 20.0 bushels/
acre, both from Hollybrook in northern Indiana. (23, p. 119) 
The name, post offi ce, and county of 12 Indiana farmers in 
northern Indiana who grew soy beans in 1909, their yields 
for each of 4 varieties (Ito San, Early Brown, Hollybrook, 
and Medium Yellow), and the average yields. The farmers 
are: Fernando Brier, Lafayette, Tippecanoe Co. Arthur P. 
Carey, Galveston, Cass Co. Geo W. Cramer, Decatur, Adams 
Co. John T. Cromer, Middletown, Delaware Co. W.H. 
Derrick, Michigantown, Clinton Co. W.S. Hollingsworth, 
Lynn, Randolph Co. John A. Miller, New Lisbon, Henry Co. 
Horace G. Munson, Lincoln, Cass Co. Hemsley Robison, 
Walkerton, LaPorte Co. Chester Saber, Knox, Starke Co. 
Perry Seale, Fairmount, Grant Co. James P. Smith, Kokomo, 
Howard Co.” (24, p. 120) Same as the previous table but 
13 farmers from southern Indiana: O.E. Bales, Martinsville, 
Morgan Co. J.E. Collins, Tell City, Perry Co. Chas. H. Freed, 
Saltillo, Lawrence Co. Leonard Gebert, Harrison, Ohio, 
Dearborn Co. Clarence Gossman, Brownstown, Jackson Co. 
John Heinze, Tell City, Spencer Co. Emmet Hornaday, New 
Augusta, Marion Co. G.E. Johnson, Lynnville, Warrick Co. 
Arthur Porter, Indian Springs, Martin Co. Eveline Riedel, 
Osgood, Ripley Co. T.G. Sturm, Elizabeth, Harrison Co. 
Raleigh Thompson, Underwood, Clark Co.” Address: 
1. B.S.A., Agriculturist and head of department; 2. Asst. 
Agriculturist.

368. Bulletin of the Imperial Institute (London). 1910. 
Cultivation and utilisation of soy bean. II. 8(1):40-42. 
Summarized in Agricultural Journal of India (Calcutta) 5:375 
(1910). [2 ref]
• Summary: “A study is now being made by the Reporter 
on Economic Products to the Government of India of the 
composition of soy beans of established Indian races, with 
a view to the determination of the proportion of oil which 
they contain as compared with that contained in Manchurian 
beans. The quantity of soy beans at present produced in India 
is not suffi cient for the creation of an export trade, but there 
is ample evidence that the beans could be grown extensively 
if desired.
 “The introduction of the soy bean into India is of 
comparatively recent date and the product is not grown to 



SOYBEAN YIELDS AND YIELD RESEARCH (10 BCE to 2021)   211

© Copyright Soyinfo Center 2021

any large extent except among people of Mongolian races 
and particularly in Burma. Experiments on the cultivation of 
the plant have been carried out at various times at Nagpur, 
Lahore [later divided between India and Pakistan], Madras, 
at several localities in the Bombay Presidency, and at 
Saharanpur in the United Provinces. Further experiments, 
however, are required in order to prove that the crop would 
be remunerative before it can be safely recommended to the 
ryots. Reference to small trials recently carried out in the 
Central Provinces has been made in the Annual Report on the 
Agricultural Stations for 1908-09...
 “With regard to the possibility of growing the crop in 
West Africa, it may be mentioned that supplies of the seed 
were forwarded last year to the Governors of the various 
Colonies by the late Sir Alfred Jones, and the following 
results have been already reported. Experiments carried out 
at the Agricultural Station at Olokemeji, Southern Nigeria, 
have indicated that the crop can be grown there satisfactorily, 
but it is considered doubtful whether the farmers would 
take up the cultivation of a product of such low commercial 
value. Some of the beans were sown at Axim in the Gold 
Coast [later Ghana] and germinated in three days. Trials are 
also in progress at Abuko in the Gambia...
 “It is considered that the bean could probably be grown 
with success in the Cape of Good Hope, but the crop would 
not prove very remunerative on account of the high cost 
of labour. An extensive trial, however, will, if possible, be 
carried out in the west of the Colony.
 “Attempts are being made to encourage the cultivation 
of the crop in Natal [in South Africa]... The soy bean forms 
the principal leguminous crop of the Cedara Experiment 
Farm; twelve acres were planted during last season, and the 
best variety yielded 513 lb of seed per acre.
 “The cultivation of this crop is regarded as a promising 
industry for the East Africa Protectorate [renamed Kenya 
Protectorate in 1920]. Two tons of seed have been forwarded, 
and trials are now in progress.
 “Soy beans are already grown by several planters in 
Nyasaland [later renamed Malawi] as a green manure in the 
coffee plantations...
 “The cultivation of the bean would probably prove 
successful in Rhodesia, and a supply of seed is being 
forwarded for purposes of trial.
 “A small consignment has been sent by the Imperial 
Institute to the Sudan for experimental cultivation on the 
Government Farm at Khartoum.”
 Note 1. This is the earliest document seen (Aug. 
2009) concerning soybeans in Nigeria, or the cultivation of 
soybeans in Nigeria. This document contains the earliest 
clear date seen (April 2004) for soybeans in Nigeria, or the 
cultivation of soybeans in Nigeria (1910). The source of 
these soybeans is unknown.
 The agricultural station at Olokemeji in Nigeria is 
located in the city of Olokemeji, which is in the Olokemeji 

Forest Reserve, located 27 miles west of Ibadan and 22 miles 
north-northeast of Abeokuta. According to the Nigerian 
Embassy in Washington, DC, the station was closed by 
the federal government in about 1965 and consolidated at 
Ibadan. Contact: Federal Ministry of Agriculture, Ibadan, 
Oyo State, Nigeria.
 Note 2. This is the earliest document seen (March 2021) 
concerning soybeans in Ghana (formerly Gold Coast), or the 
cultivation of soybeans in Ghana.
 Note 3. Concerning Rhodesia: It is not known whether 
the soybeans were sent to Northern Rhodesia (which became 
Zambia in 1964) or Southern Rhodesia (which became 
Zimbabwe in 1980).
 Note 4. This is the earliest document seen (March 2021) 
concerning soybeans in Sudan. This document contains 
the earliest date seen for soybeans in Sudan (1910); later 
documents (Kaltenbach 1936) indicate that these soybeans 
were fi rst grown in 1912; they came from India and South 
Africa.
 Note 5. This is the earliest document seen (March 2021) 
concerning soybeans in Nyasaland (renamed Malawi on 6 
July 1964), or the cultivation of soybeans in Nyasaland. The 
source of these soybeans is unknown.

369. Japan, Bureau of Agriculture (Norinsho, Nomukyoku), 
Dep. of Agriculture and Commerce. 1910. Outlines of 
agriculture in Japan. Tokyo: Agricultural Bureau, Department 
of Agriculture and Commerce. 132 p. March. Illust. No 
index. 23 cm. [Eng]
• Summary:  This book was compiled to acquaint foreigners 
with agriculture in Japan. Company name with diacritics is: 
Nôrinshô, Nômukyoku. A map near the front shows Japan 
and its empire (incl. Korea, Formosa, Kwantung, Karafuto, 
and the Kurile Islands, with an inset pie chart showing the 
value of Japan’s agricultural products). Oval photos show 
Japan’s six top agricultural offi cials, including Baron K. 
Oura, Minister of the Dept. of Agriculture and Commerce, 
C. Shimooka, Director of the Agricultural Bureau, and Dr. Y. 
Kozai, Director of the Imperial Experiment Station.
 A full-page table shows the moneys, measures and 
weights of Japan with English equivalents.
 Contents of the fi rst part of the book: Introduction: 
Geographical location, area, population, topographical 
position, climate. 1. General remarks. 2. Condition of 
farmers. 3. Condition of agricultural land.
 The section titled “Upland fi elds” (p. 18) states: “Upland 
fi elds are those portions of land being located in high and 
dry places which by wanting means of irrigation could not 
be converted into paddy fi elds. The utilization of these fi elds 
is commonly made by the rotation system and crops are 
raised twice a year. The commonest instance is that barely, 
naked barely, and wheat are raised as the fi rst crop in winter 
whereas soja beans, sweet potatoes and millets are raised 
during the summer as the second crop.” The profi ts from 
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upland fi elds are generally smaller than from lowland / 
paddy fi elds. The average yield of soja beans over the past 10 
years is given in Japanese units (p. 19).
 In Japan only cows and horses are kept as work animals. 
In 1907 Japan had 1,008,922 cows and 2,204,031 horses. But 
they were used more for their manure than for plowing.
 A table (p. 28) shows the value (in yen) of the principal 
commercial fertilizers in Japan from 1905 to 1907. “Soja 
bean cakes” (a key source of nitrogen) is by far the largest, 
averaging 12.9 million yen for these three years, followed by 
superphosphate of lime, mixed manure, rape-seed oil cakes, 
herring cakes, bone dust, and cotton-seed oil cakes. Note 1. 
This is the earliest English-language document seen (July 
2016) that uses the term “cotton-seed oil cakes” (plural or 
singular) to refer to cotton-seed cakes.
 A table (p. 37) gives the cultivated area (in 1,000 cho) 
of major Japanese crops in 1887, 1892, 1897, 1902, and 

1907. In 1907 rice had by far the largest area 
(2,906), followed by naked barley (694), barley 
(658), soja bean (471), wheat (444), mulberry 
tree (390), sweet potato (288), Indian millet 
(202), rape seed (143), small red bean ([azuki], 
135). Soja bean area remained almost unchanged 
between 1887 (466) and 1907 (471).
 A table (p. 39) gives average yield (in koku/
tan) of the same major Japanese crops for the 
same years shown in the previous table. Yield of 
soja beans rose from 0.698 in 1887 to 0.777 in 
1907. Since 1 koku = 4.963 bushels and 1 tan = 
0.245 acres, the 1907 yield is 15.74 bushels/acre.
 A table (p. 40) gives the production (in 
10,000 koku) of the same major Japanese crops 
for the same years shown in the previous table. 
Production of soja beans rose from 325 in 1887 
to 366 in 1907. Since 1 koku = 4.963 bushels, 
and 10,000 koku = 49,630 bushels, then 366 
koku is 18.164 million bushels. The next table 
(p. 42) shows the value (in yen) of each of these 
agricultural products in 1905-07, and a table (p. 
46) compares the cultivated area of each of these 
crops with rice; soja beans are 16.2% of rice.
 In the section on “Food crops” (p. 47+) 
is a detailed discussion of each. Concerning 
“Soja bean” (p. 50-51) we read: “The use of this 
bean is extremely extensive since they are used 
for the purpose of supplying to the people low 
priced starchy food by being made into miso 
(pea cheese), soy, tofu (bean curd), and other 
food-stuffs required by the Japanese. The residue 
obtained from making these food-stuffs from 
the bean is used for the purpose of feeding cattle 
or of pressing oil while as manure it is highly 
valued. Soja bean is easily cultivated requiring 
less amount of manure and labour. It is therefore 

cultivated all over the country and occupies the principal 
position among summer crops of upland fi elds. Within recent 
years the demand for it has considerably increased at home 
and also the export of various food-stuffs prepared out of 
bean has shown some increase so that no small amount of 
bean is imported either from China [Manchuria] or Korea. 
The amount imported actually reaches 10,000,000 yen. Over 
and above these, the import of bean cakes is approximately 
fi gured at 20,000,000 yen so that the domestic output has 
somewhat been affected.”
 Also discusses: Barley and naked barley. Indian millet, 
Barnyard millet and sorghum. Small red bean [azuki] (“A 
large amount of small red bean is used as a material for 
cakes [confections], Hokkaido being the principal producing 
district.” p. 51). Flax and hemp. Green manure crops, 
incl. genge (Astragalus sinicus, umagoyashi (Medicago 
denticula)), soja beans, etc.
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 Note 2. This is the earliest English-language document 
seen (March 2006) that uses the term “small red bean” to 
refer to the azuki bean.
 Chapter 4, titled “Animal industry and poultry” (p. 
69+) contains many statistics which may be of interest to 
vegetarians. Japanese traditionally ate fi sh rather than meat. 
“Even at present, the amount of meat consumed per capita 
a year does not exceed 1.7 pounds while that consumed 
in America is 150 pounds and in England 118 pounds per 
capita.” etc.
 Page 70 contains 4 tables with statistics about the 
number of cattle, horses, swine, sheep and goats, from 1897 
to 1907. The number of slaughter houses decreased from 
2,163 in 1897 to 938 in 1907. During this same period the 
number of slaughtered horses increased from 41,049 to 
65,655 and the number of slaughtered swine increased from 
107,034 to 177,351.
 Note: An excellent history of meat eating in Japan, 
by Zenjiro Watanabe, is available online at http://www.
kikkoman.co.jp/kiifc/foodculture/pdf_09/e_002_008.pdf.
 In 1906 the government perceived the necessity for 
developing a poultry industry in Japan so it established a 
poultry plant as a branch of the Imperial Stock Breeding 
Farm in the suburbs of Tokyo (p. 75).
 A table (p. 85) shows imports of principal agricultural 
products (quantity and value) each year from 1906 to 1908. 
Imports of soja beans increased from 286 to 352 (x 10,000 
piculs) during this period, while imports of [soja] bean cake 
increased from 433 to 776. Both were imported mainly from 
China. However “the output of soy [sauce] and miso made of 
soja bean is exported to the amount of 1,200,000 yen, while 
bean cake forms the principal fertilizer in Japan” (p. 86).
 Page 95: The Imperial Agricultural Experiment Station, 
with its headquarters near Tokyo, under the direct control 
of the Minister of Agriculture and Commerce, “originated 
in 1886 and the system was practically completed in 1893.” 
Address: Tokyo.

370. Peking / Pekin / Peking S: New U.S. domestic soybean 
variety. Synonyms: Essex, Extra Select-Sable, Red Sable, 
Sable (Reynolds 1914). Royal (Morse 1918). Black Sable, 
Essex, Extra Select (Morse 1927). Black Champion, 
Emperor, Wing’s Royal (Morse 1948). 1910. Seed color: 
Black.
• Summary: Sources: Piper, C.V. 1910. Letter to Prof. H.A. 
Morgan, Director, Tennessee Experiment Station, Knoxville, 
TN, March 25. “Dear Professor Morgan: I am anxious to 
have some good soybean grower grow four acres of the 
Peking variety and six acres of the Haberlandt variety for 
seed this year.”
 Piper, Charles V.; Morse, W.J. 1910. “The soy bean: 
History, varieties, and fi eld studies.” USDA Bureau of Plant 
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 36, 48, 75, 
78. Peking: S.P.I. No. 17852 B. “A pure fi eld selection in 

1907. Plants slender, erect; height 32 to 36 inches; medium 
late; pubescence tawny; fl owers white; pods small, 1.75 to 
2 inches long, compressed, shattering little; seeds black, 
medium small, 7 to 7½ mm. long, oblong or nearly so, much 
fl attened; hilum pale; germ yellow. Grown two seasons.”
 Wing Seed Co. 1911. Alfalfa: And how to grow it. 
Mechanicsburg, Ohio: Wing Seed Co. 48 p. See p. 20. This 
is the company’s mail order catalog. “Peking–A variety so 
much like Wing’s Sable as to be indistinguishable from it, 
except that it does not stand poor quality soil quite so well 
as the latter. Under ordinary conditions this is one of the 
fi nest beans that we have, and on moderately fertile soil it 
will make as heavy a yield of grain as any variety, and is also 
splendid for forage if desired. Matures in about one hundred 
and fi fteen days, and requires fi fteen pounds of seed to the 
acre.”
 Grantham, Arthur E. 1912. “Soy beans.” Delaware 
College Agric. Exp. Station, Bulletin No. 96. 39 p. May 
1. See p. 20, 24-25. Peking. Registration No. 17,852-B. 
Height of plant: 36 inches. Habit of growth: erect. Quality 
of vine: medium. Color of seed: black. Size of seed (number 
in 10 grams): 112. Days to maturity: 130. Yield of 5 plants 
(grams): 180. The Peking “matures in about the same time 
as the Wilson. The plant is perfectly erect with rather fi ne 
stems and an abundance of foliage. It yields seed well and, 
on account of the leafi ness of the plant, makes an excellent 
hay. The seeds are black, smaller and somewhat fl atter than 
those of the Wilson. This variety has produced uniformly 
large yields of seed. The leaves are held well and there is 
practically no loss of seed by shattering. On account of 
the small size, the seed will go further than the Wilson in 
sowing.” Table V (p. 25) shows the seed yields for Peking 
(in bushels/acre) were as follows: 34.5 in 1909, 32.4 in 1910, 
31.2 in 1911, 32.7 average. The yield of hay in 1910 was 
4,830 lb/acre.

Country Gentleman. 1915. “Soy beans for all climates.” 
May 22. p. 11. Peking is one of some 500 varieties tested 
by the Federal Department of Agriculture, considered an 
important variety. “Seeds, black. Seeds are small and fl at. 
Matures in about 120 days. Gives excellent results in both 
grain and hay.”
 Morse, W.J. 1918. “The soy bean: Its culture and uses.” 
USDA Farmers’ Bulletin No. 973. 32 p. July. See p. 16. “The 
Peking is an excellent grain producer and with its rather fi ne 
stems and abundant foliage makes one of the best forage 
sorts. In variety tests the Peking, Sable, and Royal varieties 
appear to be identical, and it is quite evident that the latter 
two are selections from the Peking. Plants slender, erect, 
maturing in about 120 days; pubescence tawny (a small 
percentage of the plants have gray pubescence and twining 
terminals); fl owers both purple and white; seeds black with 
a black seed scar, much fl attened, medium small, about 
384,000 to the bushel; oil, 15.9%; protein, 39%.” Note: In 
1927 and thereafter, Morse states that Royal is the same as 
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Wilson Five–not Peking.
 Piper, Charles V.; Morse, William J. 1923. The soybean. 
New York, NY: McGraw-Hill Book Co. xv + 329 p. March. 
See p. 168-69. “Selection from S.P.I. 17852 Peking, China, 
1907.” “Sable.–Same as Peking.”
 Morse, W.J. 1927. “Soy beans: Culture and varieties.” 
USDA Farmers’ Bulletin No. 1520. 34 p. April. See p. 6-7, 
10. “Black Sable.–The same as Peking.” “Essex.–The same 
as Peking.” “Extra Select Sable.–The same as Peking.” 
“Sable.–The same as Peking.” “Red Sable.–The same as 
Peking.”
 Morse, W.J.; Cartter, J.L. 1937. “Improvement in 
soybeans.” Yearbook of Agriculture (USDA). p. 1154-89. 
For the year 1937. See p. 1188. Selection by Arlington 
Experiment Farm [Virginia], 1907.
 Morse (1948) does not list this as a named soybean 
variety.
 Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA 
soybean germplasm collection inventory.” Vol. 1. INTSOY 
Series No. 30. p. 16-17. Peking/Peking S is in the USDA 
Germplasm Collection. Maturity group: Peking is IV, and 
Peking S is V. Year named or released: 1910. Developer 
or sponsor: USDA. Literature: 03. Source and other 
information: From Beijing, China, in 1906 [‘Peking S’ is the 
‘Peking’ variety maintained at Stoneville Mississippi]. Prior 
designation: PI 17852B. Address: USA.

371. Williams, Thomas A. 1910. La “soya.” La haba soya 
como forraje [The soy bean as a forage crop]. Boletin de 
la Sociedad Agricola Mexicana 34(15):292-95. April 17; 
34(16):307-11. April 25; 34(17):331-33. May 1; 34(18):348-
50. May 9. Translation of USDA Farmers’ Bulletin No. 58 
(1897, revised 1899). [7 ref. Spa]
• Summary: Contents: Part 1. Origin and general 
characteristics. Varieties. Growth. Illustrations show: Soy 
bean seedling with roots (p. 292, 294-95). A fl owering soy 
bean plant, with close-ups of pods and one fl ower (p. 293).
 Part 2. Cultivation. Harvest. Production and yield. 
Chemical composition.
 Part 3. Digestibility. Value and uses: As pasture (como 
pasto), as ensilage, as hay.
 Part 4. As pasture (como pastura), as a plant for 
soil improvement, value of the seeds as feed. Summary. 
The entire 4-part document contains many non-original 
illustrations of soy bean plants.
 Note: This is the earliest Spanish-language document 
seen that uses the term “la haba soya” to refer to the soy 
bean. Address: Asst. Agrostologist, Div. of Agrostology, 
USDA (agrologista auxiliar).

372. Wing, Chas. B. 1910. The soy bean: a promising forage 
crop of value. Rural New-Yorker 69(4043):489-90. April 23. 
Oversize.
• Summary: “About 10 years ago the writer became 

interested in Soy beans and began experimenting with them. 
My fi rst experience was with the Ito San, and for many years 
we grew this quite extensively, and were well pleased with it. 
If yielded about 20 bushels of grain per acre for us when at 
its best, but it was very diffi cult to harvest, the pods forming 
quite close to the ground, and the habit being rather poor–
that is the vines were inclined to be half recumbent. Some 
years we succeeded fairly well harvesting it with a mowing 
machine; some years we pulled it by hand, sometimes 
we cut it with hoes. A few years ago, after reading some 
Government bulletins on the subject, we became interested in 
other varieties. We secured as many of the promising kinds 
as we could from the Government, and tested them fairly. 
The results have both pleased and surprised us. A typical 
plant of Soy bean is shown at Fig. 184. This picture is taken 
from Farmers’ Bulletin 372. Last Fall Mr. C.V. Piper, of the 
United States Department of Agriculture, visited our test 
plot. As Mr. Piper states, it is no longer proper to encourage 
simply the growing of Soy beans; the varieties differ so 
greatly, and some are so far superior to others, that to be 
up-to-date at all, one must have some of the best varieties. 
The habits of these plants differ as greatly as those of any 
cultivated plant with which we are familiar. This variation 
is in a way, a good thing, because Soy beans are used in 
three or four different ways, and its wide variation helps the 
different uses. Some varieties will mature in 90 days; others 
will require from 120 to 140 days, or even longer. Some 
are half recumbent or almost fully recumbent; others stand 
sturdily erect. Some have coarse stalks (although very strong 
and erect); others have much more slender stalks. Some have 
large, coarse leaves; others medium leaves. Some shed their 
leaves before the grain even begins to mature; others retain 
their leaves until the grain is practically ripe. It is obvious 
that all of these characteristics may be made of use in the 
plant’s cultivation.
 “We hardly know whether the Soy bean is most useful 
for grain, silage, soiling, forage or soil improvement. 
Different varieties are peculiarly adapted to each purpose, 
and it will depend largely upon the farmer’s own need as to 
which characteristic he should seek. As a grain crop, they 
can probably be used over the widest latitude, and probably 
more farmers will fi nd them valuable in this way than in any 
other. They may be used especially in the Central States, and 
by farmers who use oil meal or bran, either with dairy rations 
or for feeding other stock. Soy beans analyze sometimes as 
high as 38 per cent protein; this compares favorably with 
oil meal, while in palatability and digestibility they are very 
much superior to oil meal. All of our stock like them fully 
as well as they do corn, and we have very little trouble from 
indigestion. They are laxative, and when fed in moderate 
amounts are benefi cial in this way; furthermore, they seem 
to act as a tonic. Horses being fed moderate amounts of them 
become sleek and fat, with abundant life. My own driving 
mare will leave her corn for a bite of Soy beans. and when 
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given only moderate amounts of them and practically no 
other grain, will fatten up very quickly. I thoroughly believe 
with Mr. Piper that every farmer who is buying cotton-seed 
meal, oil meal or wheat bran has abundant use for Soy beans, 
and that the Soy beans would be much more profi table to 
him than any of the other feeds mentioned.
 “With some of the new varieties I think it will soon be 
possible to grow about 30 bushels of seed per acre. They are 
worth about $1 per bushel for feeding purposes, and they 
thus compare favorably with any crop we grow for feed. 
For many years cow peas have been grown extensively as a 
forage crop. I believe with Mr. Piper that, at least on a great 
many soils, the Soy bean should certainly replace the cow 
pea. The cow pea has just one advantage: it may be sown 
broadcast on foul land, and will make a good growth and a 
profi table crop. The Soy bean does not thrive when sown 
broadcast, consequently it is a little less of a lazy man’s crop, 
but on the other hand, its analysis is so much better than that 
of the cow pea, and its habit of growth is so much better that 
it should easily take precedence over the cow pea, excepting 
where it is thought to be absolutely necessary to sow the seed 
broadcast. I submit the following table, taken from Professor 
Henry’s “Feeds and Feeding,” for careful consideration:”
 The table gives the nutritional composition of 7 
“Foods”: Soy beans, cow peas, corn, bran, soy bean hay, 
cow pea hay, and clover hay. For each it gives: (1) Lbs. dry 
matter. (2) Lbs. protein. (3) Lbs. carbohydrates. (4) Lbs. 
[nitrogen-free] extract. The soy bean contains much more 
protein (29.6) and extract (14.4) and much less carbohydrates 
(22.3) than the other six.
 “The analysis of the Soy bean seed is not as high in 
protein in this table as I have seen it in other analyses. 
Note the superiority in protein of the Soy bean, as well as 
the cow pea hay, over Red clover. Alfalfa analyzes only 
about 11 or 12 per cent, so that the Soy bean compares 
favorably with Alfalfa itself, and it is reasonably certain that 
it could be grown easily on many soils where the growth 
of Alfalfa would be diffi cult. Red clover is not likely to be 
supplanted by either Soy beans or cow peas, and it would 
not be wise to supplant it, because Red clover is such an 
old-established crop that everyone knows how to grow it, 
it produces suffi cient forage per acre to make it profi table, 
and it probably fi ts into the rotation a little easier than Soy 
beans, especially where farmers have a large amount of 
Spring or Summer work to do. Neither do I think that Alfalfa 
should at all be supplanted by the Soy bean, but it frequently 
happens that a Red clover meadow is seriously injured by 
Winter freezing and a catch crop desired in the Spring. For 
this purpose I think that no crop with which I am familiar 
would begin to equal the Soy bean. Millets are largely used 
as catch crops under these conditions, and there is absolutely 
no comparison between the value of a ton of millet hay 
and a ton of Soy bean hay. Also there are many soils on 
which clover does not seem to thrive, and on these I would 

earnestly recommend the use of Soy beans, especially in an 
experimental way.
 “Ohio, Chas. B. Wing.” (To be continued.)
 A large illustration (Fig. 184) shows “a typical plant of 
soy beans.” Address: Ohio.

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

eight or 10 inches of the surface. It was the driest season we 
had had in a long time. It is an extreme case, but it shows 
what humus and lime will do. It might occur that a good crop 
of Soy beans is grown and for some reason it seems wise 
to turn them under. This can be done with full assurance of 
the benefi t to the succeeding crop. I grew potatoes one year 
in a fi eld on part of which was grown the preceding season 
a fair crop of Soy beans. These were turned under. Another 
part had been top-dressed with manure. The yield from the 
Soy bean portion was nearly double that of the manured part. 
The quality of potatoes was good in each. In a word, Soy 
beans are to be used on a farm to help balance other more 
carbonaceous crops and to maintain fertility. They cannot 
be used profi tably in building up a depleted soil. Others 
may have succeeded in growing good profi table crops of 
Soy beans on land low in humus with the aid of commercial 
fertilizer, but I have had only failure.
 “The real province of the Soy bean is to assist in the 
marketing of other crops. Supposing a dairy cow is fed 
40 pounds of corn silage and 10 pounds of Alfalfa hay as 
roughage. To balance this, six to eight pounds of grain, 
largely composed of expensive protein concentrates, is 
normally purchased. If corn (two parts) and Soy bean (one 
part) silage is used in place of straight corn silage, the grain 
element may be reduced to two pounds of corn or corn 
and cob meal, which is cheaply grown on the farm. Five 
pounds of grain worth eight cents per day per cow is saved, 
or nearly $300 a year on a herd of 10 cows. The saving is 
greater than the net profi t made by many herds with the 
present high prices of grain. There is but little comparative 
expense in growing three more acres for the silo. To express 
it differently, you will get gross $100 for each acre. That 
sounds unbelievably rosy, does it not? Yet the calculation is 
right I think.
 “Soy bean meal has a higher feeding value than oil meal. 
A bushel of 60 pounds of Soy beans is worth to me $1.20 
to feed hogs, sheep or cattle in limited quantities with other 
grain. If you obtain 25 bushels per acre, that means $30 for 
the grain and then you have the straw besides. Finally the 
land is left in better heart than if any other grain crop had 
been removed. For though Soy beans are not the best crop 
to build up a depleted soil, it is equally true that it is not an 
exhaustive crop. Soy beans fi t in any rotation. Plant them 
after any crop you wish. It seems to make little difference. 
Plant as soon as the soil is warm,–when you would for corn. 
Plant in a soil not defi cient in humus and that is well drained. 
Use an abundance of lime. Give good tillage. If you do these 
things you will be a friend of the Soy bean ever afterwards.”

374. Agricultural Gazette of New South Wales. 1910. Soy 
beans. 21(7):576. July 2. [2 ref]
• Summary: “As far back as 1893 Mr. G. Valder found that 
a variety known as ‘Improved White,’ imported from the 
United States, yielded at the rate of 47 bushels of dry pulse 
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per acre (see Agricultural Gazette, Vol. IV, 1983, page 915).” 
Soy beans were found to thrive less well than cowpeas.
 “’On paper’ there is no question about the value of 
soy beans as a farmer’s crop. American experience is that 
compared with cowpeas they are more valuable as a grain 
producer, whether to be pastured or threshed. They are 
hardier and more drought resistant; they can be grown earlier 
and later in the season, thus ensuring a longer succession 
of feed; and they produce a grain much richer in protein, 
or muscle-producing constituents, being the richest of all 
natural vegetable foods. In Henry’s “Feeds and Feeding,” the 
protein contents of soy bean and cowpea seed are given as 
34-0 and 20-S per cent respectively.
 “Whilst cowpeas are extensively grown in New South 
Wales as a soiling or grazing crop and soil renovator, soy 
beans have not taken the place in cultivation which their 
value would seem to warrant.”
 At Hawkesbury Agricultural College the plants and 
beans have been found of great value as fodder for cattle 
and pigs. “Soy beans are also a delicious table vegetable, if 
shelled whilst quite green, and the plants, after the pods are 
taken off, make very good feed for cattle.
 “As we are still importers of pulses, soy beans seem to 
be worth further trial, and farmers are advised to test them 
in a small way to see if the district suits them.” Address: 
Australia.

375. Agricultural Gazette of New South Wales. 1910. Soy 
beans. 21(7):576. July.
• Summary: “’On paper’ there is no question about the value 
of soy beans as a farmer’s crop. American experience is that 
compared with cowpeas they are more valuable as a grain 
producer, whether they be pastured or threshed.”
 “While cowpeas are extensively grown in New South 
Wales as a soiling or grazing crop and soil renovator, soy 
beans have not taken the place in cultivation which their 
value would seem to warrant. For some unexplained reason 
the legume has not shown that it will thrive over such 
an extent off the State as cowpeas, though experiments 
conducted by the Department on a large scale have shown 
that it will prove a good crop for farmers in suitable districts 
to grow for their own use. As far back as 1893 Mr. G. Valder 
found that a variety known as ‘Improved White,’ imported 
from the United States, yielded at the rate of 47 bushels of 
dry pulse per acre (see Agricultural Gazette, Vol. IV, 1893, 
page 915).”
 “Soy beans are also a delicious table vegetable, if 
shelled whilst quite green, and the plants, after the pods are 
taken off, make very good feed for cattle.
 “As we are still importers of pulses, soy beans seem to 
be worth further trial, and farmers are advised to test them in 
a small way to see if the district suits them.”

376. Agricultural J. of India (Calcutta). 1910. Cultivation 

of soy-beans in India. 5(3):277-78. Reprinted in Quarterly 
Journal of the Department of Agriculture, Bengal. 4:17 
(1910). For the year 1910-11.
• Summary: “Soy-bean should be grown as a kharif (rainy 
season) crop. The seed should be sown in June-July. The 
cultivation is similar to that of other pulses grown in India, 
e.g., gram, which however, is grown in the cold weather. The 
crop is ripe in October-November.” Detailed instructions for 
cultivation are given.
 “In a good year, the crop yields from 500 to 1,000 lb of 
grain per acre. In an experiment at the Poona farm in 1906-
07 the average yield of different varieties introduced from 
Japan was 660 lbs. of grain per acre. The straw affords a 
very valuable fodder for all kinds of stock, who eat it most 
readily–(Editor).”

377. Crowe, E.F. 1910. Japan. Report for the year 1909 on 
the trade of Japan. Diplomatic and Consular Reports, Annual 
Series (Foreign Offi ce, Great Britain) No. 4511. 86 p. July.
• Summary: “Imports of manures.–The question of manures 
forms one of the most interesting items of 1909. A detailed 
table showing the quantities and values imported during 
the past three years will be found in Table 1 (B), page 61. 
Bean cake, of course, heads the list as regards value. The 
total amount imported in 1909 was 575,180 tons, worth 
£2,283,700, or £3 19s. 4d. a ton, as compared with 461,950 
tons, worth £2,220,000 in 1908, or an average of £4 16s. 1d. 
a ton.
 “Next comes the sulphate of ammonia, but in this item 
there was a big drop from 66,445 tons, valued at £898,000, 
to 45,835 tons, worth 604,700, while in the case of both 
phosphate rock and fi sh guano there was a decrease of about 
£100,000. Nitrate of soda made a small gain.
 “It is a well-known fact that bean cake has for years 
occupied the position of the most popular imported fertiliser 
in Japan. Now, however, that the United Kingdom, and the 
Continent of Europe and America to a lesser extent, have 
become purchasers of Manchurian beans the questions 
arises as to whether Japan will be able to continue to buy 
bean cake in huge quantities if the price rises appreciably. 
In studying this question two factors should not be lost sight 
of; one is that Japan is herself a large grower of soya beans, 
having, according to the latest available returns (1908) over 
1,200,000 acres under cultivation, producing annually some 
19,000,000 bushels of beans, while the other is that Japan 
imports very large quantities of soya beans from China and 
Corea [Korea].
 “The greater part of these beans is used for the purposes 
of human food, i.e., the making of “soy,” “miso,” and bean 
curd, but a portion, by no means small, is used also as a 
fertiliser.
 “The Russo-Japanese war had such an effect in 
curtailing the supplies of beans and cake that to arrive at a 
just appreciation of the position it is necessary to go back a 
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good many years.” A table (p. 18) shows imports of [soy] 
beans and bean cake (in piculs; 1 picul = 132.27 lb), the 
value of each, and the average price of silver each year 
from 1900 to 1909. Imports of [soy] beans increased from 
1,575,022 piculs in 1900 to a record 3,623,377 piculs in 
1909. Imports of bean cake increased from 2,280,687 piculs 
in 1900 to a record 9,663,036 piculs in 1909. The average 
price of silver fell by about 16% during this period. “Should 
the price in future be forced up very high in consequence 
of British and other demand, the presumption is that Japan 
would turn to sulphate of ammonia if the cost per unit of 
nitrogen therein were to be less than in the bean cake. On 
the other hand it must be remembered that the removal of 
duty on sulphate of ammonia in the United States of America 
means that that country will probably absorb large quantities 
of the British output and that Japan will have to pay a bigger 
price if she wants a share of this fertiliser.
 “Thus the outlook for nitrate of soda becomes a good 
deal brighter and now that, owing to the subsidised Japanese 
line which runs to South America, it is possible to get 
cheap direct rates of freight, it looks as though the nitrate of 
soda will be a serious competitor to the other nitrogenous 
fertilisers, except in the matter of wet rice cultivation.”
 Page 31 shows the shares of principal countries in the 
import and export trade of Japan during the years 1908 
and 1909. Japan’s biggest imports came from the United 
Kingdom, followed by the USA, then China. The biggest 
customer of Japan’s exports was the United States, followed 
by China then France (p. 31). Japan’s biggest port (in terms 
of value of imports and exports) was Yokohama, followed 
by Kobe than Osaka (p. 37). Japan’s population at the end of 
1909 was estimated at 49,769,704 (not including Formosa 
or Karafuto [Japanese Sagalien]). Japan’s most valuable 
exports in 1909 were tea, followed by rice then fi sh. Exports 
of “Soy” [sauce] rose from £110,500 in 1907 to £111,100 in 
1909.
 Summarized in J. of the Board of Agriculture (London), 
Aug. 1910, p. 410.
 Note: This is the earliest document seen (Oct. 2017) that 
gives statistics concerning industrial utilization of soybeans–
in this case soybean meal used as a fertilizer in Japan. 
Address: Attaché, British Embassy, Tokio [Tokyo].

378. Hervier, P. 1910. Le pois oléagineux de la Chine (Soja 
hispida) [The “oil peas” of China (Soja hispida)]. Jardin (Le) 
24:233-36. Aug. 5. [1 ref. Fre]
• Summary: The elder readers of this garden magazine will 
know well this plant, which is so useful and versatile. But 
that we will take advantage of the resurgence of interest in 
the soybean to give our young readers a summary of what 
various people appreciate this useful plant. It can be used 
as food, forage, in industrial products, and as a medicine. 
Those who have written about it include Blavet, D. Bois, A. 
de Candolle, Chevallier, Cusin, Foëx, Fruewirth, Grandeau, 

Guichard, Haberlandt, Lachaume, Ladureau, de Lunaret, 
Michelin, de Mortillet, Paillieux, Trabut, Vavin, Vianne, 
Vilmorin, and many more. We also want to encourage our 
young readers to at least try cultivating the soybean, since 
this is not diffi cult.
 Contains a brief botanical description of the soybean, 
a list of the Asian countries where it is grown and its 
vernacular names in some of these countries, a long 
quotation from Kaempfer (1712) describing the soybean, and 
a history of the soybean in France from about 1740 when it 
was sent to the Jardin du Roi (today called the Museum) by 
missionaries in China–although the fi rst records date from 
1779. In 1821 it was tested by Mr. C. Brun of Beaumes on 
his land at Champ-Soue, near Etampes (Seine-et-Oise). At 
the end of 1855 the Society for Acclimatization distributed it 
to some farmers for trial.
 Then in 1880, thanks to the introduction in the catalog of 
the house of Vilmorin-Andrieux & Co. of a variety cultivated 
in Austria-Hungary which could be propagated very easily, 
serious trials were conducted in different parts of France. 
From these, we can conclude that the early yellow soybean 
(Soja jaune hâtif) or oil-pea of China (Pois oléagineux de la 
Chine) (Houang-teou or Houang-ta-teou, whether referred 
to as the dwarf or as the tall variety) could be usefully 
cultivated (p. 233).
 Being better advised than we are, the Austro-
Hungarians, after the fi rst trial they conducted in 1850, 
acquired incontestable proof of the value of Soya in the 
feeding of cattle / livestock (du bétail). So they developed 
this crop more and more; it took off strongly, especially after 
the Vienna World Exhibition of 1873.
 In the climate of Paris, only the yellow Chinese and 
the Mongolian varieties can be cultivated successfully, 
since their vegetative cycle is 3-4 months. South of the 
Loire River, one can add the brownish-red variety of China. 
Finally, even further south, in Languedoc, Provence [regions 
in south central France], and Algeria, all the late varieties can 
be cultivated, especially the ones with black seeds and those 
from Japan. A large number of these varieties are found in 
commerce, especially the early ones designed by names such 
as Early of Podolie and Early of Etampes (see fi g. 140).
 Gives details on how to sow, cultivate, and harvest the 
soybean for garden use. Its needs are quite similar to those 
of the Haricot. Unlike Haricot beans, which can only be 
eaten as green beans (pods and all), soybean seeds (Pois 
oléagineux de la Chine) can be consumed either fresh or 
dry. Moreover, soybeans are easily digested and do not 
cause the all-too-well-known inconvenience of Haricot 
beans. To eat them in the fresh green stage, they should be 
prepared/cooked like small green kidney beans (fl ageolets), 
which they resemble in taste. For the dry beans, soak them 
overnight in twice their volume of either rain- or river-water 
in which you have dissolved (per liter) 3 gm of baking 
soda or 50 gm of sugar. The next day, drain them then put 
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them like any dry legume in cold water, bring to a boil, 
and simmer for 2½ hours. Half way through the simmering 
process, add salt and a walnut-sized piece of butter. After 
they are cooked, you can serve them either with or without 
fat [butter or lard] or meatless seasonings (au gras ou au 
maigre). The cooked dry soybeans are also excellent pureed 
(p. 234).
 A table (p. 234) compiled by Prof. Haberlandt of Vienna 
compares the composition of seeds of soybeans, haricot, 
peas, lentils, feves, and yellow lupins. It shows that soybeans 
are the most nutritive, because they contain the most protein 
and fat.
 A second table (p. 235) shows that this plant, cultivated 
in the garden solely for its seeds, removes from the soil 
the following amounts of minerals per 100 kg of seeds: 
Phosphoric acid 0.729 kg, lime 3.146 kg, magnesia 1.106 kg, 
and potash 0.811 kg.
 A third table shows the amount of these four substances 
removed when the soybean is grown for forage; the yield is 
20,000 to 30,000 kg/ha.
 The Asiatics and particularly the Chinese and Japanese 
greatly value the seeds of the soybean (du Soja), which are 
both nutritive and rich in fat; they form the basis of their 
diet, replacing butter, oil, and milk. They are used in culinary 
preparations greatly appreciated in these regions.
 The seeds are the richest of all legumes in the protein 
legumine, which is actually “solid milk.” The Orientals soak 
the beans in water, then grind them, add extra water, then 
fi lter the mixture in order to obtain an artifi cial milk (un lait 
factice) which can be used like that of the cow, the goat, or 
the ewe (female sheep). Much of the vegetable casein in this 
milk is coagulated to make a cheese, similar to our fromage à 
la pie (quark), which is called Teou-fou in China and To-fu in 
Japan, and which they consume in large quantities, fresh or 
dry, uncooked or cooked.
 “This cheese, when well prepared, is very tasty, and 
it forms a very exquisite dish when it is deep fried like 
potatoes.
 When the seeds are roasted with an equal quantity 
of wheat or barley, then mixed with water and allowed to 
ferment, they become the appetizing condiment sauce of 
great renown, known as Tsiang-yeou or Shoyu; at this time 
it is greatly in vogue in England and America under the 
name of “Indian Soy.” This sauce is greatly appreciated 
with roasted meat or fi sh; added to beef or beef bouillon, it 
communicates a color and savor that are very agreeable.”
 Aside from these food uses, the soybean is also used 
in Asia for forage and to make oil and meal. “Finally, the 
soybean can be used as a coffee substitute–as it has long 
been in the regions of Languedoc and Tyrol [Tirol].” Also 
discusses soy fl our and its high nutritional value.
 A non-original illustration (p. 235) shows a soy bean 
plant with pods and a close-up of the pods on stem (from an 
original in Carrière 1880).

379. Choles, H.J. 1910. Soy beans: Their cultivation and 
uses. A new Natal industry. Natal Agricultural Journal 
15(3):281-307. Sept. [4 ref]
• Summary: Contents: Introduction. I. Botany and habitat: 
Introduction, varieties. II. Cultivation: Conditions of growth, 
methods of culture, soy bean mixtures. III. Harvesting: When 
to harvest, curing, frame for curing soy bean hay, harvesting 
for seed, yield of seed, yield of forage. IV. Chemistry of 
the soy bean: Introduction, digestibility, soy bean oil, soy 
bean bake. V. Value and uses of the soy bean: Introduction, 
the uses of the soy bean (uses of the oil {7 uses}, uses of 
the bean as a vegetable in Natal {like marrowfat peas or 
haricot beans}, in bread or biscuits in Paris [France] for 
diabetics, in France and Switzerland as a coffee substitute or 
adulterant, soy bean fl our used for making bread and biscuits 
in England, soya meal for cattle feeding, oil-free residue 
made into cake for stock-breeding purposes, liquid closely 
resembling cow’s milk made in Japan, vegetable cheese 
[tofu] made from the milk, a sauce called “Shoyu” made in 
Japan, soy-bean cake used as a fertilizer in Japan and China), 
as a soiling crop, as a silage crop, as a hay crop, as a pasture 
plant, as a soil renewer. VI. Value of the bean for feed: 
Introduction, soy beans for hogs, soy beans for dairy cows, 
other experiments with milch cows.
 Illustrations (non-original line drawings) show: The 
soy bean plant with pods and roots (p. 280; from an original 
in Piper 1909). Flowering branch with close-ups on fl ower, 
leaves and pods (p. 285; from an original in Lamson-
Scribner 1899). Frame for curing soy bean hay (p. 291; 
reproduced from Messrs. Lever Bros. pamphlet on Soy Bean 
Cultivation, which we have never seen). Roots of soy bean 
plant with nodules (p. 301).
 Note: This is the earliest document seen (Aug. 2015) 
concerning Lever Brothers in connection with soybeans.

380. Oil, Paint and Drug Reporter. 1910. The soya bean and 
the fertilizer question. 78(17):41. Oct. 24. [1 ref]
• Summary: “An extract from the National Review of 
Shanghai, regarding the relation of the soya bean to the 
fertilizer question, has been sent to the Department of 
Commerce and Labor by Vice-Consul A.W. Gilbert from 
Nanking. The discussion of the subject by the Review is as 
follows:” There follows a long excerpt.

381. Auburn: New U.S. domestic soybean variety. Also 
Called Parson’s Auburn (Reynolds 1914), and Parsons’ 
Auburn (Butler 1916). 1910. Seed color: Black, hilum pale.
• Summary: Sources: Piper, Charles V.; Morse, W.J. 1910. 
“The soy bean: History, varieties, and fi eld studies.” USDA 
Bureau of Plant Industry, Bulletin No. 187. 84 p. Dec. 
31. See p. 57, 75. Seed color: Black. S.P.I. No. 21079. “A 
fi eld mass selection in 1907... shattering little; seeds black, 
medium-sized, 7½ to 8 mm long, elliptical, much fl attened; 
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hilum pale; germ green. Grown two seasons.” “The best 
varieties of soy beans (p. 75): Medium early–Auburn, 
21079.”
 Reynolds, Will. 1914. “A crop with many profi ts: Soy 
beans are good for fertilizer, for pasture, for hay, for seed.” 
Country Gentleman March 21. p. 9. “Varieties that have done 
well in the North are Ito San, Early Brown, Black Beauty, 
and Parson’s Auburn.” Some growers prefer Ito San, other 
like Auburn which, is a higher yielder and is as early as Ito.
 Butler, William Reynolds. 1916. “The labor-saving 
soy: A crop for seed, feed and the soil of run-down fi elds.” 
Country Gentleman 81(19):964-65, 994-95. May 6. See 
p. 994. “Varieties that have done well in the North are Ito 
San, Early Brown, and Parsons’ Auburn. Ito San is more 
extensively grown and is more widely known than any other 
early maturing variety, but some growers prefer the Early 
Brown and the Auburn, which are heavier yielders than the 
Ito and as early.”
 Lonsdale, T.W. 1916. “Soya-bean variety test.” New 
Zealand J. of Agriculture 13(2):140. Aug. 21. “Nine varieties 
of Soya beans received from Purdue University, Indiana, 
U.S.A., were tested at the Moumahaki Experimental farm 
last season. The beans were planted in October in 24 in. 
rows.” The best results were obtained from the Auburn 
variety. It gave a high yield of forage 13.14 tons per acre.
 Talk with Dr. Richard Bernard. 1998. Dec. 21. Since 
this was a fi eld mass selection in 1907, it must have been 
developed at Arlington Farm, Virginia. Piper & Morse (1910) 
did not explain the origin of the name and he does not know 
it either. It clearly did not come from Auburn, Alabama, and 
the seed color is indeed black (with a pale hilum), not auburn 
(brown). Address: USA.

382. Columbia: New U.S. domestic soybean variety. 
Synonym: Columbian (Morse 1927). 1910. Seed color: 
Green (chromium).
• Summary: Sources: Piper, Charles V.; Morse, W.J. 1910. 
“The soy bean: History, varieties, and fi eld studies.” USDA 
Bureau of Plant Industry, Bulletin No. 187. 84 p. Dec. 31. 
See p. 64. Seed color: Chromium green. S.P.I. No. 22897. 
“From Paotingfu, Chihli, China, 1908... Grown one season.”
 Piper, Charles V.; Morse, William J. 1923. The soybean. 
New York, NY: McGraw-Hill Book Co. xv + 329 p. March. 
See p. 164. “Introduced from Paotingfu, China, 1908. Plants 
stout, erect, maturing in about 125 days; pubescence gray; 
fl owers purple and white, 50 to 55 days to fl ower; pods gray, 
40 to 50 mm. long, 8 to 10 mm. wide, 6 to 7 mm. thick, 2-3 
seeded; seed green, 7 to 8 mm. long, 5 to 6 mm. wide, 4 to 5 
mm. thick; hilum tawny; germ green; oil 18.7%; 200,000 to 
the bushel.”
 Mundy, H.G. 1926. “Agricultural Experiment Station, 
Salisbury. Annual report of experiments, 1924-25.” Rhodesia 
Agricultural Journal 23(9):810-18. See p. 817. Columbia 
was grown in Southern Rhodesia as an experiment (along 

with other varieties). It yielded 227 lbs. of shelled beans per 
acre.
 Morse, W.J. 1927. “Soy beans: Culture and varieties.” 
USDA Farmers’ Bulletin No. 1520. 34 p. April. See p. 6. 
“Columbian.–The same as Columbia.”
 Lehman, Samuel G. 1929. “Research in botany. Division 
of Plant Pathology: Soybean diseases.” North Carolina 
Agric. Exp. Station, Annual report 51:59-61. For the year 
1928. See p. 61. The Columbia variety of soybean is 
practically immune to disease.
 Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. 
“USDA soybean germplasm collection inventory.” Vol. 1. 
INTSOY Series No. 30. p. 10-11. Columbia is in the USDA 
Germplasm Collection. Maturity group: III. Year named or 
released: 1910. Developer or sponsor: USDA. Literature: 
03. Source and other information: ‘Da Ching Don’ from 
Baoding, Hebei, China, in 1908. Prior designation: PI 22897. 
Address: USA.

383. Fairchild: New U.S. domestic soybean variety. 1910. 
Seed color: Black.
• Summary: Sources: Piper, Charles V.; Morse, W.J. 1910. 
“The soy bean: History, varieties, and fi eld studies.” USDA 
Bureau of Plant Industry, Bulletin No. 187. 84 p. Dec. 
31. See p. 51. Seed color: Black. S.P.I. No. 19184. “From 
Newchwang, Manchuria, 1906. Plants stout, erect, bushy; 
height, 30 to 34 inches; medium; pubescence tawny; fl owers 
both purple and white; pods medium-sized, 1½ to 1 3/4 
inches long, tumid, half crowded, shattering little; seeds 
black, medium-sized, 7 to 7½ mm. long, elliptical, slightly 
fl attened; hilum pale; germ green. Grown three seasons. This 
is said to be a rare variety used both for food and making a 
superior oil.” This soybean was named after David Fairchild 
who organized the Section of Foreign Seed and Plant 
Introduction within the USDA, and played a key role in the 
introduction of many early soybeans to the USA.
 Grantham, Arthur E. 1912. “Soy beans.” Delaware 
College Agric. Exp. Station, Bulletin No. 96. 39 p. May 1. 
See p. 20, 25, 36. Registration No. 19,184. Height of plant in 
inches: 35. Habit of growth: erect, with tips of plant twining. 
Quality of vine: medium. Color of seed: black. Number of 
seed per 10 grams: 100. Days to maturity: 100. Yield of 5 
plants in grams: 168. Yield of seed (bushels per acre): 26.0 in 
1909, 24.0 in 1910, 23.7 in 1911. 24.6 average. Yield of hay: 
4,200 lb/acre. Composition of air-dry seeds: Protein 38.6%. 
Fat 20.2%.
 Piper, Charles V. 1914. Forage Plants and their Culture. 
New York, NY: The Macmillan Co. xxi + 618 p. A table (p. 
535) gives the viability of the seeds of 12 soybean varieties, 
including Fairchild.
 Kaltenbach, D.; Legros, J. 1936. “Soya: Selection, 
classifi cation of varieties, varieties cultivated in various 
countries.” International Institute of Agriculture (Rome) 
Monthly Bulletin of Science and Practical Agriculture 
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27(4):117T-49T. April. Page 135 states: “Seeds remarkably 
large, ellipsoidal or ovoidal; seed coat slightly glossy; hilum 
lighter in colour than the seed coat; cotyledon green; pods 
of medium size, formation on central stem sparse becoming 
fewer towards tip; stems and leaves of medium size; plant of 
medium height, slender, maturing medium late (120 to 130 
days) while stems and leaves are still green.”

384. Itie, G. 1910. Le soja: Sa culture, son avenir [Soya: Its 
cultivation, its future]. Agriculture Pratique des Pays Chauds 
(Bulletin du Jardin Colonial) 10(93):485-93. Dec. [23 ref. 
Fre]
• Summary: Contents: Mixed cultures (growing soybean 
with other crops, such as corn). Rotations. Yields of soybeans 
(grain/seeds). A table (p. 490) gives the yield (in hectoliters/
hectos per hectare) of 20 soybean varieties at many different 
locations, mostly in the USA, with one in Canada; the 
highest yields range from 33 to 36.3. Eight more small tables 
(p. 492-93) give additional information on soybean seed 
yields from China, Manchuria, Hungary, Germany, Italy, and 
Algeria. Note 1. The author is presently a professor at the 
School of Agriculture in Mexico.
 Note 2. This document contains 10 tables, mostly from 
other sources. Address: Ingenieur d’Agriculture coloniale, 
Professeur à l’École d’Agriculture de Mexico.

385. Henry, W.A. 1910. Feeds and feeding. A hand-book 
for the student and stockman. 10th ed., revised and entirely 
rewritten. Madison, Wisconsin: Published by the author. vi + 
613 p. 24 cm. [6 ref]
• Summary: The Preface discusses the contributions to 
feeding standards made by Dr. Emil von Wolff, Kellner, and 
Armsby. “For help in this part and elsewhere Kellner’s recent 
work, Die Ernährung der landwirtschaftliche Nutztiere, 
has been heavily drawn upon. Soybeans and soy products 
are discussed as follows: “Soybean, Glycine hispida” (p. 
155-56). A long introduction. “No other plant in the United 
States grown so little at this time as the soya bean is so full 
of promise to agriculture, especially to animal husbandry.” 
“Soybean meal should always be used in combination with 
other grains, and the meal from which the oil has been 
expressed should prove superior to the ground seeds.” Note: 
This is the earliest English-language document seen (Sept. 
2016) that uses the term “soybean meal” to refer to ground, 
defatted soybeans.
 Feeding dairy cows: “Soybean vs. cottonseed meal” (p. 
396). “Gluten meal.” “Gluten feed” (p. 398; experiments at 
Vermont in 1892 and 1895). “Soybean cake” (p. 401-02). 
“Soybean, cowpea, and Japan clover hay” (p. 415). “Soybean 
silage and alfalfa hay” (p. 419).
 Feeding sheep and lambs (p. 458-495): Soybeans (p. 
464). “Feeds rich in protein” (incl. soybeans, p. 487).
 Feeding swine: “Gluten meal” (p. 519). “Soybeans” (p. 
529). “Soybean pasture” (p. 547). “The legume seeds” (p. 

558).
 Table IV, titled “The Wolff feeding standards for farm 
animals” (p. 590) states: “In 1864 Dr. Emil von Wolff, the 
great German scientist, presented in the Mentzel & von 
Lengerke Agricultural Calendar, published annually by Paul 
Parey, Berlin, Germany, a table of feeding standards for 
farm animals based on the digestible nutrients in feeding 
stuffs. This marked an era in the history of efforts toward 
the rational feeding of farm animals. The last appearance of 
the table under the directorship of Dr. Wolff was in 1896. 
From 1896 to 1906 the table was annually presented by Dr. 
C. Lehmann, of the Berlin Agricultural High School. The 
table which follows is a copy of the last presentation by Dr. 
Lehmann.”
 Concerning gluten meal and gluten feed: In Part II, 
“Feeding stuffs” (p. 129-249), Chapter 9 on “Leading cereals 
and by-products,” when discussing corn, subsection 158, 
titled “Starch and glucose by-products” (p. 133-34) describes 
how corn is treated in the production of starch. “Gluten meal 
is one of the richest of concentrates in crude protein and fat, 
while fair in carbohydrates and low in mineral matter. It is a 
heavy feed and but little used in its original form (635, 846). 
Gluten feed, composed of gluten meal and corn bran ground 
together, is now the largest common by-product of glucose 
and starch factories. It is rich in crude protein, fair in fat, and 
rather low in carbohydrates and mineral matters. It is a most 
valuable concentrate, especially in the ration of the dairy 
cow.”
 The section on the “Peanut” (p. 156-57) states: “The 
peanut, or earth nut, is of growing importance as a feed 
for stock in the Southern States.” Address: D.Sc., D.Agr., 
Emeritus Prof. of Agriculture, Formerly Dean of College of 
Agriculture and Director of the Agric. Exp. Station, Univ. of 
Wisconsin.

386. Wing Seed Co. 1910. Alfalfa: And how to grow it (Mail 
order catalog). Mechanicsburg, Ohio: Wing Seed Co. 48 p. 
Illust. Index. 23 cm.
• Summary: This is the company’s mail order catalog–which 
contains 8 more pages than it did in 1909.
 The long section titled “Soy beans” (p. 17-21) begins: 
“Last year we ventured the assertion that Soy Beans were 
one of the coming crops. Today we are much more certain 
of it than we were then. Out of six hundred bushels of seed 
which we sold last year, only half a dozen partial failures 
were reported to us; all the rest of our customers being very 
enthusiastic over the crop.”
 Then comes three pages of detailed information on 
growing soy beans, plus testimonials from a number of 
farmers who have had good results growing the crop or 
feeding soy beans to livestock. “When threshed for grain 
alone, an ordinary threshing machine with the concaves 
removed will do the work fairly well. This machine, 
however, will split a great many beans, and when desired for 
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seed, a regular bean huller must be used. This year we used 
a Buffalo-Pitts threshing machine handled by the Banting 
Machine Co., Toledo, Ohio, and found it a very satisfactory 
machine for the purpose. We are free to recommend it to our 
customers. We had to adjust the screens in a slightly different 
manner from the way in which the machine was sent out, but 
with this exception the machine was all right and did good 
work.
 “In past years many farmers have become disgusted 
with Soy Beans on account of the old varieties being poorly 
adapted to conditions existing in the corn belt. Some of these 
varieties were entirely too early and dwarf in their habits 
others shattered so badly that it was almost impossible to 
harvest them. The United States Government has done some 
splendid work, testing each year two or three hundred new 
varieties, and the varieties today are so much better than the 
old ones that there is no comparison. Practically none of the 
new varieties are for sale as yet, but most of them will be in a 
year or so. Through the kindness of the Government we have 
been permitted to test some of the new varieties ourselves, 
and one or two of them we can offer in small amounts this 
year. We are now breeding our soy beans by plant row test 
plots, the same as our seed corn.
 “Wing’s Mikado, Mongol, and Sable varieties are, in 
our opinion, the fi nest and heaviest yielding varieties of 
Soy Beans on the American market today. They are the best 
we have been able to produce after twelve years of work. 
Stocks of these varieties are obtainable only directly from 
us. We have no agents offering these varieties, and no other 
seedsmen have them.” The fi rst variety listed is:
 The following soy bean varieties are offered: 
“Mikado–A variety secured by us this year for the fi rst time, 
and one which we believe will rank among the fi rst either 
with hay or grain...” Matures in 120-125 days. “Mongol–A 
variety secured by us from the Government in 1908. This 
bean is certainly one of the most valuable we have ever 
seen. Each year that we have grown it, the yield has been 
among the very best of any of the varieties we grew... The 
plants are a little too coarse for the best hay, but probably as 
good a variety for grain as any that we have, unless it be our 
Mikado, which has a wonderful record...” Matures in 115 
days.
 “Sable–A variety secured by us in 1908. This is nearly 
as heavy yielding a variety as we have ever grown, and is our 
best for hay and silage.” Matures in 120 days.
 Page 21: “Ito San–An old standard variety, of the fi rst 
and best sorts grown in the United States. Especially adapted 
to latitude 41½ degrees, or north of that. A heavy yielder 
of grain, should make 20 bushels per acre, not particularly 
suitable for hay...” Matures in 105-110 days. In a testimonial, 
Otto D. Baker of Conotton, Ohio, says of this variety: “We 
sowed our medium early Yellow Soys broadcast in July. 
They made a luxuriant growth, and were just as full of pods 
as they could be.”

 Another testimonial for Ito San is given by W.L. Varner, 
Monterville, West Virginia: “The vines are well fi lled and the 
beans of a good quality. I am well pleased with the turnout.”
 No prices are given.
 Photos show (p. 18-21): (1) A boy standing in “A fi eld 
of soys just before ripening. We estimate that this fi eld would 
cut three tons dry hay or twenty-fi ve bushels of grain per 
acre.” The soy beans stand taller than the boy’s shoulders. 
According to William Wing of Pella, Iowa (Dec. 1998), this 
boy is Gardner Bullard Wing, the son of Charles B. Wing. 
(2) Three soy bean plants with many pods and no leaves–
”Wing’s Mikado.” (3) Two soy bean plants with many leaves 
and some pods–”Wing’s Mongol–Just before ripening. Note 
erect growth, splendid amount of both grain and foliage.” (4) 
Three soy bean plants (two upright, one lying down) with 
many pods and no leaves–”Wing’s Sable Soy Bean–Plant 
shown at right contained 433 pods.” (5) One soy bean plant 
with many pods and no leaves–”Ito San–Fully ripe and ready 
to harvest.”
 The back cover is fi lled with a black-and-white photo 
of a huge machine on 4 metal wheels, the Buffalo Pitts Bean 
and Pea Thresher, made by the Buffalo Pitts Co., Buffalo, 
New York. Caption: “This machine will thresh any kind of 
beans and peas without cracking them.”
 On p. 46 are two testimonials for soy beans from 
satisfi ed customers: (1) “Soys make a good crop when cow 
peas failed planted side by side. I grew Medium Green.–
Luther Shroyer, Cecil, W. Va.” [West Virginia]. (2) “I am 
experimenting with soy beans in renovating wornout [worn-
out] land. Your mixed beans did well; will want more seed 
next year.–O.W. Caster, Carpenter, Ohio.”
 Note 1. This is the earliest document seen (June 2016) 
concerning the cultivation of soybeans in West Virginia. This 
document contains the earliest date seen for the cultivation 
of soybeans in West Virginia (1909 or earlier). The source of 
these soybeans was the Wing Seed Co. of Ohio.
 Note 2. This is the earliest document seen (Nov. 2020) 
that mentions the following soybean varieties: Wing’s 
Mikado, Wing’s Mongol, or Wing’s Sable.
 Note 3. This is the earliest document seen (Nov. 2020) 
that mentions the soybean variety Mongol. By 1918 Mongol 
was considered to be a synonym for Medium Yellow. 
Address: Mechanicsburg, Ohio.

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

388. Wing’s Mongol: New U.S. domestic soybean variety. 
1910.
• Summary: Sources: Wing Seed Co. 1910. Alfalfa: And how 
to grow it. Mechanicsburg, Ohio: Wing Seed Co. 48 p. See 
p. 20-21. This is the company’s mail order catalog. “Through 
the kindness of the Government we have been permitted to 
test some of the new varieties ourselves, and one or two of 
them we can offer in small amounts this year. We are now 
breeding our soy beans by plant row test plots, the same as 
our seed corn. Wing’s Mikado, Mongol, and Sable varieties 
are, in our opinion, the fi nest an heavy yielding varieties 

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

389. Wing’s Sable: New U.S. domestic soybean variety. 
1910. Seed color: Black.
• Summary: Sources: Wing Seed Co. 1910. Alfalfa: And how 
to grow it. Mechanicsburg, Ohio: Wing Seed Co. 48 p. See 
p. 20-21. This is the company’s mail order catalog. “Through 
the kindness of the Government we have been permitted to 
test some of the new varieties ourselves, and one or two of 
them we can offer in small amounts this year. We are now 
breeding our soy beans by plant row test plots, the same as 
our seed corn. Wing’s Mikado, Mongol, and Sable varieties 
are, in our opinion, the fi nest an heavy yielding varieties of 
Soy Beans on the American market today. They are the best 
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we have been able to produce after twelve years of work. 
Stocks of these varieties are obtainable only directly from 
us. We have no agents offering these varieties, and no other 
seedsmen have them.” The third variety listed is: “Sable–A 
variety secured by us in 1908. This is nearly as heavy 
yielding a variety as we have ever grown, and is our best for 
hay and silage. The habit is practically perfect, plants erect, 
branching, pods forming high enough above the ground so 
that they can be harvested without loss of grain. The body of 
the plant is slender as are the branches, making this variety 
well adapted for hay. We believe there will be little if any 
difference between the yield of grain with this variety or with 
the Mongol. It requires 120 days in which to mature. Sow 
about fi fteen pounds of seed to the acre.”
 A photo shows: Three soy bean plants (two upright, one 
lying down) with many pods and no leaves–”Wing’s Sable 
Soy Bean–Plant shown at right contained 433 pods.”
 Wing Seed Co. 1911. Alfalfa: And how to grow it. 
Mechanicsburg, Ohio: Wing Seed Co. 48 p. See p. 18-20. 
This is the company’s mail order catalog; it describes the 
considerable money and time the company spends to develop 
these new and unique varieties. “We think that we can see 
decided improvement in our varieties from the breeding 
work which we have done with them. Wing’s Mikado, 
Mongol and Sable varieties are our own, obtainable only 
directly from us. We have no agent, and no other seedsmen 
have them” (p. 19-20).
 “Wing’s Sable–A remarkable variety secured by us 
in 1908 and considerably improved by us since that time. 
It does practically as well for us on one kind of soil as on 
another, will yield as much grain for us on the poorest soil as 
on the best. The habit is perfect, plants perfectly erect, pods 
forming well off the ground, thus allowing easy harvesting, 
the branches and stalks when only a few inches above the 
ground becoming slender, making this bean admirably 
adapted to forage if desired. We believe it entirely practical 
to obtain a yield of thirty bushels per acre on a large acreage 
of this bean. It requires one hundred and twenty days to 
mature. Sow about fi fteen pounds of seed to the acre.”
 Note: Morse (1948) does not list this as a named 
soybean variety. Address: USA.

390. Zavitz, C.A. 1910. The professor of fi eld husbandry and 
director of fi eld experiments. Ontario Agricultural College 
and Experimental Farm (Guelph), Annual Report 35:163-
230. For the year 1909. See p. 206, 228.
• Summary: The section titled “Soy beans” (p. 206) states: 
“The Soy beans, also known as Soja beans, are grown 
extensively in Japan, but they never received very general 
cultivation in America, except possibly in a few places in 
the United States. The crop furnishes exceedingly rich feed 
for farm stock and the plants may be cut and converted into 
silage or they may be allowed to ripen for the production 
of grain. Although there are a large number of varieties of 

Soy beans, the most of them require a long season to reach 
maturity and are quite unsuited for cultivation in Ontario. 
Although varieties have been obtained by the Agricultural 
College on various occasions, extending back for fully 
sixteen years, only two kinds have become at all prominent 
in our experimental work, viz., the Early Yellow and the 
Medium Green. The Early Yellow variety has proven to be 
one of the best for most parts of the Province as it yields very 
well and matures early. In the average results of growing the 
Early Yellow Soy beans at the College in each of fourteen 
years, we have obtained 14.8 or practically 15 bushels of 
threshed seed per acre. In 1909, no less than sixteen varieties 
of Soy beans were grown in the Experimental department.”
 The section titled “Leguminous crops for green fodder” 
(p. 228) states: “In 1909, twenty different varieties of Soy 
beans, Cow peas, vetches and grass peas were grown for the 
production of fodder... The greatest yields in tons per acre 
in 1909 were produced by the following varieties: Habara 
[Habaro] soybeans, 9.2 tons; Grass peas, 8.0 tons; Amherst 
soy beans, 7.6 tons; Shingto soy beans, 7.5 tons; Cloud soy 
beans, 7.4 tons; Hairy vetches, 6.8 tons; Tsurunoko soy 
beans, 6.5 tons; Chernie soy beans [black-seeded], 6.1; and 
Nuttall soy beans, 6.1 tons.
 “Six varieties of leguminous crops have now been 
grown for fi ve years in succession for the production of 
green fodder. The greatest yields have been obtained from 
the Grass peas, 6.9 tons; Ito San soy beans, 6.8 tons; Early 
Yellow soy beans, 5.5 tons; and Wonderful Cow peas, 5.2 
tons per acre.”
 A long section titled “Alfalfa or lucerne” (p. 228-
30) begins: “A bulletin on Alfalfa or Lucerne was issued 
in the spring of 1908. The bulletin referred to results of 
experiments conducted at the Ontario Agricultural College 
and referred to the reports of co-operative experiments in 
Alfalfa growing throughout Ontario.” A large table (p. 228) 
shows yields of alfalfa each year from 1896 to 1909 for 
the green crop and for hay, for the fi rst, second, and third 
cuttings of each. Three cuttings sometimes yield more than 
25 tons of the green crop and more than 6.9 tons of hay.
 Also discusses: Flax seed, buckwheat, fi eld peas, fi eld 
beans, millet, winter emmer, sunfl owers for seed, sorghums 
for seed, cap yellow dent corn, mangels, sorghums for 
fodder, sunfl owers for fodder, millets for green fodder and 
for hay. Address: B.S.A., Prof. of Field Husbandry, Guelph, 
Ontario, Canada.

391. Zavitz, C.A. 1910. Results of co-operative experiments 
in agriculture. Ontario Agricultural and Experimental Union, 
Annual Report 31:13-38. For the year 1909. See p. 15, 22.
• Summary: A table titled “Co-operative experiments for 
1909” (p. 15), under “Spring grain crops” includes “Testing 
two varieties of Soy, Soja, or Japanese beans–2 plots.”
 In the section on “Grain crops,” the subsection titled 
“Soy beans” (p. 22) states: “The past season has been very 
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unfavorable for the growth of soy beans in Ontario. Although 
seed of each of two varieties was distributed in the spring, 
no reports have been received which could be properly 
summarized for presentation in tabular form. One man in 
Lambton County had a yield of 20 bushels of grain per acre 
of the Early Yellow variety in the past season, which was 
about fi ve bushels per acre more than the yield obtained from 
the same variety at the College.” Address: Prof. of Field 
Husbandry, O.A.C. [Ontario Agricultural College], Guelph 
[Ontario, Canada].

392. Itie, G. 1911. Le soja: Sa culture, son avenir [Soya: Its 
cultivation, its future]. Agriculture Pratique des Pays Chauds 
(Bulletin du Jardin Colonial) 11(94):55-61. Jan. [26 ref. Fre]
• Summary: Contents (conclusion): Yields (continued) of 
soybeans (grain/seed). Yield/production of nitrogen and other 
nutrients per hectare compared with other basic crops. Yield 
of forage. Conclusion: The soybean can play a major role as 
a producer of both forage and seed.
 A table (p. 58) gives the yield of green forage and hay 
(in tonnes per hectare) from 16 soybean varieties at many 
different locations in the USA; the highest yields of green 
forage range from 23.6 to 24.9 tonnes/ha, and of hay range 
from 5.5 to 7.1 tonnes/ha. Several other small tables (p. 
55-59) give additional information. Address: Ingenieur 
d’Agriculture coloniale, Professeur à l’École d’Agriculture 
de Mexico.

393. Shaw, Norman. 1911. The soya bean of Manchuria. 
Shanghai, Statistical Department, Inspectorate General of 
Customs. China Imperial Maritime Customs. II. Special 
Series No. 31. 32 p. Also published by P.S. King & Son, 2 
Great Smith St., Westminster, London SW, England. [6 ref. 
Eng]
• Summary:  See next page. Contents: Introductory. 
Varieties. The plant. Soil and climate. Cultivation. Soil 
infestation. Yield. Uses of the soya bean: In the Far East: 
Bean sauce or soy (called shoyu in Japan [whence the name 
“soya”] and chiang-yu in China), the Chinese paste chiang 
(incl. ta chiang {great, made with yellow soybeans} and 
hsiao chiang {small, made with soybeans and maize}), tofu 
(incl. fi rm tofu {tou-fu kan-tzu}, tofu curds {tou-fu nao, 
curded with calcium sulphate instead of brine}, curd skin 
or yuba {tou-fu p’i}, layers of tofu pressed in cloth [pressed 
tofu sheets] {ch’ien-chang tou-fu}, and “frozen curd” {tung 
tou-fu, tofu that is frozen then dried}), bean fl our, bean 
refuse {okara}, bean oil for food or industrial uses. Beancake 
and its uses. Uses in the Western world (beancake in Europe, 
and bean oil in Europe). The bean oil and cake industry 
in Manchuria. Trade development (statistics on exports 
from Newchwang have been kept since 1864). Beginnings 
of the European trade. Bean oil and cake production in 
South Manchuria. Chief sources of supply. Map references. 
Supplementary note.

 Appendixes: 1. Table showing values (in Haikwan 
taels) per picul of [soya] beans, beancake, and bean oil at 
Newchwang, 1864-1909. 2. Graph showing monthly values 
(in silver yen) at Dairen of beans, bean oil, and beancake, 
1907-10. 3. Table showing estimated [soya] bean production 
of Manchuria in normal years, compiled by the South 
Manchuria Railway Co. in 1909. 4. Estimates of [soya] bean 
production of Manchuria for the last 5 years by province 
and territory, compiled by the South Manchuria Railway 
Company in 1909: Fengtien province 1,092,350 tons. Kirin 
province 626,500 tons. Heilungkiang province 280,250 tons. 
Grand total for all Manchuria: 1,999,100 tons. Estimated 
soya bean production in Manchuria has increased from 
600,000 tons in 1906 to a peak of 1,500,000 tons in 1908, to 
1,400,000 tons in 1910. Percentage contributed by various 
colors of soya bean in 1910: Yellow 80.1%, green 9.4%, 
white-eye 3.8%, black-eye 3.2%, and black 3.4%. 5. Table 
showing total export of [soya] beans and bean products from 
Manchuria, 1909. For export of soya beans: Dairen 51% 
of total, Suifenho [Suifenhe] 25%, Newchwang 23%. For 
export of bean cake: Newchwang 50%, Dairen 44%, Antung 
2%. For export of oil: Newchwang 75%, Dairen 21%, Harbin 
1%. The writer frequently refers to Sir Alexander Hosie’s 
book on Manchuria (1901, 1904).
 The introduction begins: “It is only in the last three years 
that soya beans have become important in intercontinental 
commerce, and their rapid emergence from obscurity 
has, indeed, been one of the most remarkable commercial 
events of recent times. The circumstance that ‘the rise of 
a great export trade in beans is that fact that overshadows 
all others,... the soya bean thus taking at a bound a position 
equal to that of tea in the list of exports and, with the 
addition of beancake, even challenging the position of silk at 
the top of the list’”* (Footnote: * = “Statistical Secretary’s 
Report on the Foreign Trade of China in 1909”).
 The “bean district par excellence is the upland country 
beyond Moukden [Mukden] where the hills... are overlaid 
with wind-deposited soil...”
 “Cultivation: In Manchuria the beans are produced 
almost entirely by hand methods. The plough, which is 
drawn by quaintly mixed teams of oxen, mules, and donkeys, 
has only one handle and a rough steel-tipped cutter. The seed 
is sown by hand, on top of the drills, in April, and is covered 
by hand. A heavy hoe is used for a good deal of the turning 
and breaking. When the plant appears the earth is heaped 
up round it, so that the roots may derive the maximum of 
nourishment from the soil.”
 “The harvest takes place in September, and the pods are 
usually harvested before they are quite ripe, as otherwise 
they are liable to burst on drying, a loss of seed being thus 
occasioned. The plants are pulled up by hand or cut with a 
straight-bladed sickle in Manchuria, and collected into small 
heaps in order to facilitate drying, and, when dry, the seed 
is separated by means of a cylindrical stone roller having 
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longitudinal cuts on its surface, which is dragged over the 
plants by a mule as they lie on the threshing-fl oor. After 
this primitive threshing operation has been completed, the 
beans are winnowed in the usual Chinese method–that is, by 
throwing them against the wind. The only manure used is 
a compost of stable manure and earth, which is often taken 
from the miry pools formed in the roads–the despair of the 
carter but a boon to the farmer. In countries where chemical 
manures are used, it is only necessary to apply potash and 
phosphoric acid where they are lacking, for nitrogenous 
manure is unnecessary, owing to the property which the soya 
bean possesses, in common with other leguminous plants, 
of obtaining nitrogen from the air by means of colonies of 
bacteria.”
 Yield: In 1867 the Rev. A. Williamson, who travelled 
in the upper Sungari district at the time and who appears to 
have been a very close observer, estimated a maximum yield 
of 2,000 lb., or 15 piculs, to the acre.
 The Chinese paste chiang is not the same as the 
Japanese paste miso. Chiang “is made by farmers and eaten 
with fi sh, meat, and vegetables, while the more expensive 
Chinese soy [sauce] is only made by wealthy families and 
restaurant keepers and is not consumed by the very poor. 
There are two kinds of chiang: ta (great) and hsiao (small).” 
Describes in detail how each is made. Great chiang is made 
from yellow soybeans, salt, and water. Small chiang contains 
a small amount of maize (p. 7).
 Industrial uses of bean oil: (1) As an illuminant, where 
it has not been superseded by kerosene oil. One advantage 
is that “no lamp is needed to hold it, the wick being inserted 
into the basin or plate containing the oil.” (2) As a lubricant, 
bean oil is used to a very considerable extent in north China 
and Manchuria “for greasing axles and parts of native 
machinery” (p. 8-9).
 In China, bean oil “is used as a substitute for lard, in 
cooking. Although it is inferior to rapeseed and sesamum oils 
for this purpose, these oils cannot compete with it in point 
of price... In spite of its unpleasant characteristic odour and 
unpalatability, the poorer classes in China consume it in its 
crude state, but among the rich it is boiled and allowed to 
stand until it as become clarifi ed” (p. 8). In Europe “Refi ned 
bean oil may be used as a salad dressing in place of other 
oils (but, owing to its unpleasant odour, is usually mixed 
with an oil of animal origin or with rapeseed oil), or in the 
manufacture of margarine, when a greater percentage of soya 
oil than of copra oil is allowed” (p. 10).
 Traditional methods of pressing out the oil yield only 
about half of that present in the seed (9% of the weight of 
the beans); the rest is left in the cake, and this distracts very 
much from its fertilizing value. “By gasoline extraction the 
beans give up practically all their oil, which, as refi ned by 
this process, is a clear, pure liquid, hardly resembling the 
muddy, dark oil produced in the old way” (p. 14).
 Photos on unnumbered pages show: (1) Seven varieties 

of soya beans: Large black, small black, large fl at black, 
small fl at black, two green, and two yellow. (2) Soybean 
root nodules. (3) A massive granite roller for crushing beans. 
(4) “Steaming vat with grating on which [soya] beans are 
placed in gunny bags during the steaming process.” (5) 
Native bean press, showing cakes in receptacle and log 
wedges driven in to press out the oil. (6) Modern bean press 
[hand turned screw?] set up in bean mill. (7) Oil-motor 
and crusher. (8) Modern crushing machinery. (9) Piles of 
beans in sacks awaiting loading onto trains at Changchun. 
(10) Color fold-out map titled [soya] “Bean districts of 
Manchuria.” A schematic diagram (in the form of a rhombus 
/ diamond) shows the probable relationships of the different 
groups of soya beans based on their color. A beautiful 
map, approximately 17 by 22 inches, is attached between 
page 26 and page 27. “Wuchang” [not Wochan] is in the 
area labeled “Yellow Beans” in the map. Other labeled 
growing areas on the map include “Grasslands,” “White 
eye,” “Black beans” [soy], “Maize” and “Green beans.” The 
major railways, rivers, roads, and towns / cities (with their 
Chinese characters) are shown. The major soybean markets 
(underlined) are Fenghwa / Maimaikai, Kungchuling, 
Changtufu, Tungkiangtze, Sinminfu, Tienchwangtai, 
Newchwang, Kaiyüan, Tiehling, Mafengkow, Moukden, 
Takushan, Antung, Harbin, and Shwangcheng.
 Shaw fi nished writing this yellow book on 31 December 
1910.
 Note 1. This is the earliest document seen (July 2000) 
that mentions the South Manchuria Railway Company 
in connection with soybeans. This company was run by 
Japan. According to the Encyclopedia Nipponica (vol. 22, 
at “Minami”), the South Manchuria Railway Company 
(Minami Manshu Tetsudo K.K.) was established in 1905 
based on the Portsmouth Treaty ending the Russo-Japanese 
War; Japan took over the rights to the railway from Russia. 
The company started to actually run the railway in 1907.
 Note 2. This is the earliest English-language document 
seen (April 2013) that uses the term “frozen curd” to refer to 
dried-frozen tofu.
 Note 3. This is one of the earliest English-language 
documents seen (Sept. 2006) that repeatedly uses the word 
“bean” (not preceded by the word “soya”) to refer to the soya 
bean.
 Note 4. This is the 2nd earliest English-language 
document seen (Oct. 2012) that uses the term “tou-fu p’i” 
(regardless of capitalization or hyphenation) to refer to yuba.
 Note 5. This is the earliest English-language document 
seen (April 2012) that uses the term chiang-yu to refer to 
Chinese soy sauce. Address: 4th Asst., Custom House, 
Dairen.

394. Chemiker-Zeitung. 1911. Serbischer Chemiker-Verein: 
Bukarest, Generalversammlung vom 28 Januar 1911 
[Serbian Chemical Association: Bucharest, General meeting 
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of 28 Jan. 1911]. 35(22):200. Feb. 21. [1 ref. Ger]
• Summary: In the annual report is an article titled “On the 
fi rst soybean cultural trials in Serbia,” by Dr. A. Zega and M. 
Jovanic. The seeds used for planting were pale-yellow, round 
soybeans from Manchuria–probably Soja hispida pallida. 
The planting succeeded at the end of March on soil that was 
not very well fertilized; it had previously been planted with 
clover. The crop was harvested at the end of August, with a 
yield of 1,800 kg/ha, due in part to the lack of soil fertility. 
Moreover, the soybeans used as seed were more than 5 
years old; the average weight of 100 seeds was 16.8 gm. 
The chemical composition was: Water 8.01%, crude protein 
22.17%, fat 21.92%, carbohydrate 35.64%, crude fi ber 
6.16%, and ash 6.06%. Nothing special was observed during 
the vegetative stage. We should note that the plants withstood 
a light frost very well.
 Note: This is the earliest document seen (Sept. 2015) 
concerning soybeans in Serbia, or the cultivation of soybeans 
in Serbia. This document contains the earliest date seen for 
soybeans in Serbia, or the cultivation of soybeans in Serbia 
(1881). The source of these soybeans is Manchuria.

395. Mairs, Thomas I. 1911. Some soiling crops for 
Pennsylvania. Pennsylvania State College. Agricultural 
Experiment Station, Bulletin No. 109. 20 p. Feb. See p. 4, 
8-10.
• Summary: A diagram of “Soiling crops” (p. 4) shows that 
they can be classifi ed as leguminous or non-leguminous, and 
each of these as annual or perennial. Soy beans are an annual 
leguminous crop.
 A section titled “The soy bean” (p. 8-10, which includes 
a large illustration of a “typical soy-bean plant”–including 
leaves, pods, roots, and nodules) begins: “The soy bean or 
soja bean is often mentioned in connection with cow peas. 
The two plants, however are quite different. The soy bean 
is an upright grower with a hard, woody stem, which is not 
so readily eaten by animals, and short pods with globular 
seeds. The cow pea has a more or less recumbent or trailing 
stem containing much less fi bre than that of the soy bean and 
has pods six inches or more in length with bean or kidney-
shaped seeds and shining instead of hairy leaves. Tests of the 
soy bean for soiling purposes at this Station have not been 
suffi ciently encouraging to warrant its recommendation... 
The seed of the soy bean is usually rich in both protein and 
fat but the tendency of the pods to snap open and scatter the 
seeds as they ripen renders the harvesting of a satisfactory 
yield somewhat diffi cult.”
 A table titled “Soy beans” (p. 10) shows for the years 
1902-1905 the date of sowing, date of harvesting, amount 
eaten per cow daily, and yield per acre (green forage, air dry 
substance, and crude protein). The best yields, in 1905, were 
(in lb/acre): Green forage 16,604. Air dry substance 3,238. 
Crude protein 427. Address: Agricultural Education, Centre 
County, Pennsylvania.

396. Burtt-Davy, Joseph. 1911. Notes on crops. Agricultural 
J. of the Union of South Africa 1(2):279. March. Plus 3 
unnumbered pages of plates at end.
• Summary: The fi rst crop discussed (p. 279) is “Soybeans 
(Glycine hispida).” “Among the variety tests of Soybeans at 
Skinners Court [Transvaal] one of the fi rst to ripen has been 
the Sakura breed. It was grown in a poor, thin, gravelly red 
clay-loam as a rotation crop with maize. The seed was sown 
5th October, 1910, and the crop harvested 20th January, 
1911. Germination was only medium, and the crop harvested 
was in consequence poor, only 28 lb. being harvested from 
one-twentieth of an acre, or 560 lb. per acre... The Southern 
Soybean, again, gave the best germination and made the best 
growth, and though decidedly later in maturing it promises to 
ripen in ample time.”
 Photos show [p. 281-83]: (1) A fi eld of soy beans, 
showing the relative sizes of Sakura and Southern varieties. 
(2) A man standing in a fi eld of Southern soy beans. (3) 
A Sakura variety soy bean plant with pods and roots. 
(4) Leaves and fl owers of a Sakura variety soy bean 
plant. Address: F.L.S., Govt. Agrostologist and Botanist 
(Transvaal).

397. Wiancko, Alfred T.; Cromer, Clinton O. 1911. Summary 
of fi ve years results of cooperative tests of varieties of corn, 
wheat, oats, soy beans and cow peas, 1906-1910. Indiana 
(Purdue) Agricultural Experiment Station, Bulletin No. 149. 
23 p. March. See p. 16-20.
• Summary: The section titled “Results of soy bean variety 
tests” (p. 16-20) is summarized in two similar tables. (1) 
“Summary of soybean variety tests, 1906-1910, northern 
Indiana.” The varieties grown are Ito San, Early Brown, 
Hollybrook, and Dwarf Early Yellow. For each is given, each 
year, the yield per acre of hay (in lb) and grain (in bushels). 
The highest one-year yield of grain was 24.2 bu/acre by 
Hollybrook in 1906 and 1907. The highest average yield of 
grain over the 5 years was 19.5 bu/acre by Hollybrook.
 (2) “Summary of soybean variety tests, 1906-1910, 
southern Indiana.” The varieties grown are Ito San, Early 
Brown, Hollybrook, and Medium Early Yellow (also called 
Mammoth). The highest one-year yield of grain was 16.6 bu/
acre by Hollybrook in 1907. The highest average yield of 
grain over the 5 years was 13.7 bu/acre by Ito San.
 There follows a detailed description of each variety. 
Concerning “Medium Early Yellow–This variety is 
misnamed in so far as its being medium early is concerned, 
especially with reference to Indiana. For Indiana conditions 
it must be classed as late. The name ‘Mammoth’ has also 
been applied to it, but its real identity is still doubtful. It is 
a tall growing, quite branching variety with relatively fi ne 
stems.” Address: 1. B.S.A., Chief soils and crops; 2. B.S., 
Asst. in crops. Both: Indiana.
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398. Itie, G. 1911. Le soja: Sa culture, son avenir [Soya: Its 
cultivation, its future]. Paris: Augustin Challamel Editeur. 55 
p. 25 cm. Series: Bibliothèque d’agriculture coloniale. [26 
ref. Fre]*
• Summary: This book is a compilation of Itie’s excellent 
articles written in 1910 and 1911 and published in 
Agriculture Pratique des Pays Chauds (Bulletin du Jardin 
Colonial). Address: Ingenieur d’Agriculture coloniale, 
Professeur à l’École d’Agriculture de Mexico.

399. Republic (The) (Meyersdale, Pennsylvania). 1911. 
Helping the farmers. Agent of the Agricultural Department 
stationed in Bedford County recommends soybean as a 
profi table crop. June 1. p. 9, col. 5.
• Summary: “A.B. Ross, special agent of the U.S. 
Department of Agriculture is stationed at Schellsburg, 
Bedford county, Pennsylvania, for the purpose of co-
operating with farmers in an effort to make farming more 
profi table. The plan is to treat each farm as a unit, visit it as 
often as convenient,...”
 “Mr. Ross has just issued a bulletin on the growing of 
the ‘Soy Bean in Bedford County.’ He contends that the soy 
bean can be grown with greater profi t to the farmer than 
oats. It could probably be grown to just as good advantage 
in Somerset as in Bedford county. The following is from the 
bulletin on the subject:
 “Field work with soy beans has been carried on for 
three seasons with some results that are of great importance 
to us. It is high time that the value of the soy bean be better 
understood.
 “In 1910 the Hollybrook soy bean made 25 bushels per 
acre in Ray’s Cove on sandstone land; 25 bushels per acre on 
limestone land; and the Wilson soy bean made 30 bushels per 
acre on slate land near Schellsburg. In Ray’s Cove a fertilizer 
consisting of one sack (167 lbs.) acid phosphate and 75 lbs. 
muriate of potash was used, the total cost being $2.75 per 
acre; in the other cases no fertilizer at all was used.
 “It seems safe to say that, with good farming, land that 
will give 50 bushels of oats per hectare or 100 bushels (ears) 
of corn, can be counted on for about 25 bushels of soy beans. 
The straw of the soy bean (after threshing out the beans) is 
higher in protein value than timothy hay or corn fodder and 
much higher than oats straw.
 “Normally the soy bean would take the place of oats 
in our rotation, whether made into hay or allowed to ripen. 
A comparison of the value of a soy bean crop with an oats 
crop is in order. Only the digestible protein is considered, 
although the soy bean has a high additional value for its large 
percentage of fat.
 “50 bushels oats: 133 lbs. digestible protein.
 “1½ tons oats straw: 33 lbs. digestible protein.
 “171 lbs. [total]
 “25 bushels soy beans: 466 lbs. digestible protein.
 “1½ tons soy bean straw: 69 lbs. digestible protein.

 “535 lbs. [total].
 “or, if the soy bean is cut for hay
 “2 tons soy bean hay (cut when pods are well formed): 
305 lbs. [total].
 “It is apparent therefore that a yield of soy beans, 
whether ripened or cut for hay, is very much more valuable 
than even a bumper crop of oats.
 “Such varieties as the Medium Green, Medium Yellow, 
and Ito San soy beans will not yield as heavily as the 
Hollybrook; but it is safe to count on a yield of not less than 
15 bushels per acre as against 50 bushels of oats. Then the 
comparison would stand...”

400. Sawer, E.R. 1911. Experiments with soya beans in 
1910-11. Agricultural J. of the Union of South Africa 
2(2):161-75. Aug. Plus 9 unnumbered pages of plates.
• Summary: Contents: Introduction. Variety experiments 
(1910-11): Weather, soil, manuring, planting, cultivation, 
harvesting, observations on individual varieties. Manure 
requirements. Time of planting experiment. Distance of 
planting experiment. “(To be continued.)”
 “An outstanding feature of the results of our experiments 
has been the marked modifi cation of the different types 
of soya bean in response to the altered conditions of soil 
and climate, and too much stress cannot be laid upon the 
necessity for allowing any variety to reach equilibrium 
before being approved or condemned” (p. 162).
 These experiments took place in Natal province. A large 
numbers of samples of seed were supplied to planters for 
trial, but, unfortunately, the results of these experiments were 
in many cases unfavorable owing to an exceptionally dry 
season and other causes. The experiments conducted at the 
experimental farms at Cedara, Winkle Spruit, and Weenen 
are, however, more complete and satisfactory; these include 
trials of different varieties, and experiments on the infl uence 
of soil, methods of cultivation, manures, and time and 
distance of planting.
 At Winkle Spruit (Natal) the average yield of all 
varieties tried during 1910-11 was 5 bags per morgen, with 
the best yield being 12 bags per morgen. [Note: A morgen is 
an old Dutch unit of land area equal to 2.1165 acres, used in 
southern Africa. A bag weighs 200 lb].
 In the variety trial at Weenen (Natal), the average yield 
of all varieties was 9 bags per morgen; the highest yield, 
14 bags, was obtained from the variety Mammoth. An 
interesting and important result of the experiments is the 
marked alteration of character which the soy bean undergoes 
owing to the infl uence of soil and climate.
 Varieties tested, arranged by the usual color groups: 1. 
Black seeded–Ebony, Kingston, Fairchild, Jet, Wilson, Han 
Kow, Black Beauty, Buckshot, Flat King. 2. Brown seeded–
Hong-Kong, Brownie, Early Brown. 3. Green seeded–
Parson’s Select, Tashing. 4. Greenish-yellow seeded–Austin, 
Okute, Haberlandt. 5. Yellow seeded: Ito San, Sakura, 
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Sherwood, Butterball, Mercko, Sutton’s, Chinese White, 
Hollybrook, Yellow Mammoth. 6. Mottled seeded–Taha, 
Meyer. A detailed description and evaluation (3-10 lines) is 
then given of each variety. Photos show: (1) Men standing 
in a crop of soya beans at Cedara (1909-11, fi ve photos). (2) 
Seeds and pods of 7 varieties of soya beans.
 Illustrations (line drawings) show: (1) Soya bean plant 
with pods. (2) Roots of a soya bean plant, showing nodular 
development (by Blanchard). (3) Pole frame for curing soya 
beans.
 Tables show: (1) Results of variety experiments, 1910-
1911, at Cedara, Winkle Spruit, and Weenen. For each of 
the 32 varieties tested is given: Date sown, date harvested, 
plant height, average number of pods per plant, average 
number of beans per pod, and yield of beans per acre at each 
of the 3 locations, and average yield for all 3 locations. At 
each location the average yield for all varieties is also given: 
Cedara 590 lb/acre. Winkle Spruit 520 lb/acre. Weenen 
890 lb/acre (p. 164-65). (2) Period of growth at the three 
locations. For each month from Oct. 1910 to April 1911 is 
given the maximum and minimum temperature and inches 
of rain. The total rainfall for each location is also given (p. 
166). (3) Manure experiments at Cedara. For each is given 
the weight of stalks and beans per acre (p. 172). Address: 
Director, Div. of Agriculture, Natal.

401. Daily Consular and Trade Reports (U.S. Bureau of 
Manufactures, Department of Commerce and Labor). 1911. 
Soya beans in the USA. 14(208):1067. Sept. 6.
• Summary: “Extensive articles on the immense soya-bean 
trade of Manchuria have appeared in various numbers of 
Daily Consular and Trade Reports, and inquiries have also 
reached the Bureau of Manufacturers as to the progress being 
made in producing them in the United States. It has now 
become a considerable crop in the middle part of the South. 
D. A. Carpenter, a Tennessee farmer, writes for the Southern 
Field in regard to the growing of the bean as follows:
 “’I grow the Mammoth Yellow variety, planting in rows 
36 inches apart, and cultivating about the same as corn. I cut 
with a mower when ripe and allow them to lie on the ground 
for a couple of days. After being in shock for 10 days, they 
are hauled to the shed and thrashed. We consider the bean 
straw, after the beans are thrashed, as fully equal to timothy 
or redtop for a feed for cattle.
 “’For late summer pasture I sow with a wheat drill about 
1½ bushels to the acre. I am now feeding beef cattle and 
hogs on soya beans, and my dairy animals are producing 
more milk than ever before on a bean ration. Of course, other 
feeds are mixed with the bean, as soyas are rather rich when 
fed alone.
 “’The Mammoth Yellow grows here from 3 to 5 feet 
high, according to cultivation, and yields 30 bushels of seed 
per acre, which will bring around $3 and $3.50 per bushel.
 “’There is no fi ner improver of the soil than the soya 

bean. I have tried many other legumes, but none has given 
such uniformly high quality hay and returned such large 
amounts of nitrogen to the soil. I consider the soya bean the 
greatest crop ever introduced into this part of the country, 
both as a money crop and as a soil improver.’
 “About $100,000 worth of soya-bean oil was shipped 
last year from Manchuria to the United States, against 
almost none the year before. From Hull, England, shipments 
last year of soya-bean oil to the United States amounted to 
$140,000; this was crushed from the Manchurian beans. 
Considerable shipments of soya-bean oil were also made in 
1910 from Kobe, Japan, to the United States.”

402. Deschamp, Victor. 1911. The soy bean. J. of 
Agriculture, Victoria (Australia) 9(9):621-29. Sept. 11. 
Reprinted in the Tropical Agriculturist (Ceylon) 37(5):410-
15. 15 Nov. 1911.
• Summary: This comprehensive review of world literature 
on the Soy Bean discusses: Economic uses. Cultivation. 
Harvesting seed. Experiments in Victoria. Probable causes of 
failure: Bad germination, variety, alkalinity of the soil, depth 
of sowing the seed, other causes of failure (rabbits, slugs, cut 
worms).
 “Despite the favourable reports published in numerous 
scientifi c and trade publications throughout the world, 
the cultivation of the Soy Bean has not yet been seriously 
undertaken in Victoria.”
 Harvesting seed: “As a general rule, the soy bean, when 
wanted for seed, should be cut when the majority of the pods 
are getting brown in color and about half of the leaves have 
fallen. Some varieties shed their seed very easily when about 
ripe, and it is advisable to cut and rake at a time of day when 
the pods are slightly moist with dew. Rake immediately into 
small stooks [British word for shocks].
 “In America, portable frames are used and the cut 
plants heaped in them, thus insuring a good circulation of 
air to produce good curing. If the crop is cut and bound, 
the sheaves are apt to become mouldy. When dry, the seed 
can be readily separated by means of an ordinary threshing 
machine.
 “Soy beans for seed must be kept in thin layers in cool, 
well ventilated bins. When buying seed, empty the bags as 
soon as received, and keep the beans spread out in a cool dry 
place. The best of seed, if kept in bags till sowing time, may 
heat suffi ciently to destroy its growing powers.”
 In 1909 a quantity of seed was imported from America. 
The variety was not known. Plants from this seed grew very 
well in some districts. A consignment was received by the 
Department of Agriculture from Shanghai in September 
1910 through Mr. J.M. Sinclair, Commercial Agent for 
Victoria in the East. Selected seeds were grown separately at 
Cheltenham. They were sown on Oct. 10, and cut for green 
fodder on Feb. 27. The yields obtained per acre were: Ito San 
(yellow)–12 tons 8 cwts; Baird (brown)–13 tons 10 cwts. No 
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mention is made of seed yields. Note: 1 cwt = hundredweight 
= 112 pounds.
 “Experiments were also conducted at Ballarat, Bellarine, 
Heidelberg, Lilydale and other centres throughout the state 
[of Victoria]. Although a moderate amount of success was 
achieved further experiment will be necessary. With that 
object in view the Department of Agriculture has recently 
imported a large quantity of seed for distribution.”
 Photos show: (1) Osier bins at Dairen, Manchuria, 
used for storing [soy] beans (p. 622). (2) Piles of beans 
in sacks at Dairen wharves (p. 622). (3) Piles of beans in 
sacks and round bean cake awaiting shipment (p. 622). (4) 
Soy bean plant with roots (p. 626). (5) Field of soy beans at 
Cheltenham (p. 628). Address: Analyst, Agricultural Lab., 
Victoria, Australia.

403. Clifton, E. 1911. The soya bean. New Zealand J. of 
Agriculture 3(3):219. Sept. 15.
• Summary: “The Department [of Agriculture] secured 
a small quantity of seed of this plant. It was received 
somewhat late in the season, but the experience gained 
encourages further trials. For that purpose a supply has been 
obtained for the coming season. Small quantities can be 
furnished to a limited number of applicants for experimental 
plots. The cultivation should be similar to that extended to 
French beans...
 At Tauranga seed sown on the 17th December [1910] 
was harvested in May [1911]. The general yield of beans 
was estimated at 960 lb/acre, however rich land gave a yield 
of 1,450 lb. per acre. On a part where the land was rich the 
yield was estimated to be 1,450 lb. per acre. There is every 
expectation that the crop would have been far heavier if the 
seed had been available for sowing in October.

404. Krauss, F.G. 1911. Leguminous crops for Hawaii. 
Hawaii Agricultural Experiment Station, Bulletin No. 23. 31 
p. Sept. 20. See p. 23-27, 30.
• Summary: “Soy bean (Glycine hispida): While possessing 
most of the good qualities common to other leguminous 
forage plants, the great diversity of type to be found in the 
soy bean adapts it to many uses and conditions unsuited to 
other legumes. Its chief characteristics are its heavy seeding 
and early maturity.
 “Nearly all varieties are of compact and upright growth, 
with strong tap roots, and stiff stems which rarely show 
any tendency to trail, although some of the ranker growing 
varieties sometimes lodge. In nutritive value the forage 
compares favorably with any legume that can be grown, and 
the ground or crushed bean is said to be equal to the best and 
most costly concentrates that can be purchased for feeding 
purposes.
 “Among its most important uses is that for culinary 
purposes especially in the manufacture of the Japanese 
products (soy and miso). These products are imported into 

Hawaii from Japan in large quantities, but their manufacture 
is being rapidly extended in Hawaii. This has created quite 
a demand for the bean locally. At present two and one-half 
million pounds of the bean are being imported into Hawaii 
annually. The average cost is about $3 per hundred pounds 
landed in Honolulu and the beans sell for $3.25 to $3.40 per 
hundred pounds. The Japanese coffee growers in the Kona 
district in Hawaii have been growing the bean as an intercrop 
for years. The total production is said to be about 200,000 
pounds per annum. It will thus been seen that the immediate 
local demand is very far from being supplied at present.
 “Because of the great diversity of types available, the 
crop may be adapted to many forms of culture. Any crop that 
will permit of intercultures may have some variety of soy 
bean adapted to its need. Thus if it should be found advisable 
to intercrop the pineapple, sisal, coffee, rubber, or other crops 
during the unproductive periods, to help pay for the expense 
of maintenance, or as a direct aid in fertilization, the soy 
bean would be found to fi ll this need better than almost any 
other legume that could be grown. As a catch crop to fi ll in 
a short interval between two staple crops, its early maturity 
may give it advantages not possessed by other legumes.
 “While in a regular rotation it fi lls all the needs 
that can be supplied by any legume, its value as a green 
manuring crop would seem to be of equal value. It is more 
easily turned under than any other legume treated in this 
bulletin and rots more quickly than the coarser stemmed 
sorts. In Japan and other oriental countries this crop, to a 
greater extent than almost any other, is responsible for the 
remarkable maintenance of their soil fertility.
 “At least one American grower in Hawaii has profi ted by 
these practices. His method is to sow the soy beans between 
various perennial fodder crops. The beans are grown between 
the rows, where they are permitted to ripen and rot on the 
ground and are cultivated in. In this case they have helped 
suppress the weeds as well as to make mellow the soil and 
gather nitrogen as a fertilizer.”
 Note 1. This is the earliest document seen (May 2021) 
that gives soybean production or area statistics for part or all 
of the United States (Hawaii).
 Note 2. By about 1904 or 1905 the Yamajo Soy Co. was 
growing and using soybeans it had introduced into Kona 
and grown (at very low cost) among the rows of coffee trees 
(Hawaiian Star. 1905. Dec. 23. p. 1, 5).
 “The yield of seed obtained by the station from small 
experimental plantings ranges from 600 to 1,000 pounds per 
acre for the dwarf early maturing varieties, and about twice 
that amount from the medium late and medium tall sorts.”
 “The following list has been selected from about 100 
varieties tested by the station. It is believed to include 
the best sorts for each of the several purposes for which 
the soy bean is especially recommended. In the case of 
culinary varieties, both quality and yield of seed have been 
considered. The soy and miso manufacturers demand a large, 
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hard, light colored seed, with a thin skin, and the writer is 
indebted to Mr. N. Yamakami, manager of the Hawaiian 
Soy Co., for his assistance in selecting varieties according to 
these qualities.
 “Under Group I has been collected the best culinary 
varieties. These are usually found among the dwarf, early 
maturing sorts, qualities which make them well suited 
for intercultures, short rotations, and catch crops. Group 
II contains the heaviest seeding sorts irrespective of their 
culinary qualities. These varieties are especially well suited 
for growing as grain for cattle feeding. Group III contains 
the rankest growing sorts. These supply the maximum yields 
of both forage and grain, which makes them especially 
valuable for fodder and green manuring. The arrangement is 
in all cases according to yield of seed and size of plant, since 
these qualities, other things. being equal, appeal most to the 
grower. The number of seeds and their weight as given with 
each variety is the product of the select mother plant from 
which subsequent seed is grown.
 “Group I. Culinary Varieties.
 “(Dwarf type maturing in from 60 to 100 days. Yellow 
seeded.)
 “No. 345. Very dwarf and compact, 6 to 9 inches tall, 
seed medium size, oval, 54 seeds, 9 grams.
 “No. 270 (S.P.I. No. 1.7278) (Hollybrook). Medium 
dwarf. Single slender stem, 10 to 12. inches tall, seed slightly 
larger than No. 345. Can be planted very closely, 53 seeds, 
10 grams.
 “No. 573 (S.P.I. No. 17277) (Manhattan). Strong, 
branching dwarf type, 12 inches tall. Seeds smaller titan No. 
345, somewhat fl attened, 74 seeds, 10 grams.
 “No. 543 (S.P.I. No. 22379) (Swan). Same height as 
No. 573 but more compact, seed larger and less fl attened, 85 
seeds, 13 grams.
 “No. 554 (S.P.I. No. 20406) (Elton). Single stemmed, 
thickly podded, 12 to 14 inches tall, seed medium, slightly 
fl attened, 89 seeds, 14 grams.
 “No. 549 (S.P.I. No. 14954) (Acme). Slightly taller than 
No. 554, less compact, branching. Seed very small, 212 
seeds, 14 grams.
 “Group II. Culinary and Grain Varieties.
 “(Medium to large type, best suited for fodder. Yellow 
seeded.)
 “No. 484 (S.P.I. No. 14954) (Acme). Medium tall; 20 to 
24 inches, strong, branching, spreading, seed of good size, 
oval, 197 seeds, 31 grams.
 “No. 483 (S.P.I. No. 14953) Slightly taller than No. 484, 
more compact, considerably Tater. Seeds oval, very large. 
(Mr. Yamakami, of the Hawaiian Soy Co., pronounces this 
the largest seeded yellow soy bean he has ever seen and 
considers it a very desirable variety for the production of 
miso and other Japanese food products.)
 “No. 468 (S.P.I. No. 17268) (Ito San). Taller and more 
branching than No. 483, very prolifi c, seed medium size, 

slightly fl attened, 240 seeds, 50 grams (see. Plate VIII, p. 
30). Very desirable for growing as grain for stock feed.
 “No. 574 (Ruralnook). Tallest of the yellow seeded 
varieties, 30 or more inches high, freely branching, compact. 
Very prolifi c seeding. Considered the best general purpose 
variety grown.
 “Group III. Forage Varieties.
 “(Tall, rank-growing varieties best suited for green 
manuring.)
 “No. 210 (S.P.I. No. 20797) (Riceland). One of the two 
tallest varieties tested; 3 to 4 feet high, freely branching, 
medium dense foliage, prolifi c seeding, inclined to shatter 
its seed. Seed black, medium small, oblong, fl attened, very 
late maturing. Said to be used extensively in China for green 
manuring rice fi elds, and as a fodder for live stock.
 “No. 211 (S.P.I. No. 20789) (Barchet). Similar to the 
preceding in habit and appearance, excepting that seed is a 
reddish brown. The variety was not well established when 
fi rst received, but more constant in third generation of 
selection. Mother plant for 1910 yielded 301 seeds weighing 
34 grams.”
 Next comes a long section on the “Velvet Bean.”
 Two photos show two types of soy bean plants: (Fig. 
1) Three dwarf types (culinary varieties). (Fig. 2) Three 
intermediate types (general purpose varieties). Another photo 
(Plate VIII, page 30) shows “Seeds of leguminous plants 
described in this bulletin, natural size–including three colors 
and sizes of soy beans.
 Note 2. This is the earliest English-language document 
seen (June 2020) that uses the word “intercrop” (or 
“intercropped” or “intercropping”) in connection with 
soybeans. Address: Agronomist.

405. Heron, E.H. 1911. O feijao soya e os seus usos 
[The soybean and its uses]. Reparticao de Agricultura 
Mozambique, Boletim (Mozambique Department of 
Agriculture, Bulletin) No. 5. 16 p. [Por; Eng]
• Summary: This excellent bulletin is written by a man who 
shows considerable knowledge of the subject. It is written 
in both Portuguese and English, with parallel text in two 
columns on each page. This information is of considerable 
value at a time when cultivation of soya beans is spreading in 
Africa. However there is no indication that the soybean has 
ever been in or cultivated in Mozambique.
 Contents: The Soya Bean and its uses. Varieties: The 
yellow, the greenish-yellow, the black, the brown, the 
green, the white. Soil. Methods of culture. Quantity of seed 
sown per acre. The inoculation of Soya Bean. Harvesting 
for forage. Harvesting for seed. Threshing. Yield of seed. 
Average analysis (nutritional composition) of 6 varieties of 
Soya Bean seed. Yield of forage. Analyses of green fodder 
and cured hay. As pasturage. As a soil renewer. The Soya 
Bean meal and cake (A farinha e pao feito de feijào Soya; 
incl. composition). Summary.
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 Note 1. This is the earliest Portuguese-language 
document seen (Sept. 2016) that uses the term A farinha 
e pao feito de feijào Soya to refer to “soya bean meal and 
cake.”
 The next paragraph begins: Duas libras de farinha ou 
tres de pao por dia... = Two pounds of meal or three pounds 
of cake per day...”
 Of more than 200 varieties tested, the yellow variety 
is recommended for Portuguese East Africa; it contains 17-
19% oil, whereas the black variety has 16.80%, the green 
17%, and the white 16.60%. These percentages may vary 
depending on the degree to which each variety is adapted to 
its environment, the soil quality, etc.
 Concerning yields, 100 pods have been obtained from 
one plant, but a good average for one fi eld is said to be 40. 
The height of the plants and the number of days to maturity 
varies. The yellow variety grows to a height of 3-5 feet and 
requires 120-150 days to mature; its seed must never be 
planted more than 2 inches deep. The greenish-yellow grows 
to a height of 3-4 feet, and the black 4-6 feet. The brown 
variety, which matures in 100 days, grows so tall that it tends 
to fall over [lodge]. The green matures in 90 days, grows 
as high as 3 feet, and produces kidney-shaped seeds, green 
throughout, and much larger than any of the other varieties.
 When harvesting a crop for seed, it is generally desirable 
to do so shortly before the pods are mature. If they become 
too ripe, they are likely to burst open [shatter] during drying 
and transportation to the machine, this causing a large part 
of the seed to be lost. A yield of 20 bushels [per acre] can 
generally be obtained on relatively poor soil, and an average 
of 25-40 bushels under average conditions. One bushel 
weighs between 20.5 and 21 lb.
 A table (p. 12) gives an average analysis of the six 
varieties of soya bean, with the following results (fresh or 
air-dried seed): Water 7.70%, protein (proteina) 35.40%, 
fat 20.35%, nitrogen free extract [starch, sugar, and gums] 
26.15%, fi ber 4.60%, and ash [minerals] 5.79%.
 When grown for green fodder or green manure, a yield 
of 7-12 tons/acre can be obtained, depending on the soil.
 The soya bean is especially well adapted to the maize 
and cotton belts. It generally requires about the same 
temperature as maize, and while it develops best on fairly 
fertile loams and clays, it grows well on poorer soil than 
maize will, provided that inoculation is present. The yellow 
variety succeeds well on sandy soils. The soya bean resists 
drought extremely well, yet it can also survive a period of 
excess moisture better than cow-peas or even maize. If the 
soil is too rich, the plant will develop at the expense of the 
seed. Thus, for seed production, a poorer soil is preferable. 
The ground can be irrigated if necessary.
 Concerning inoculation: Like other legumes, the soya 
bean can utilize the nitrogen in the air and add it to the 
soil by means of root nodules. These nodules are caused 
by certain bacteria, and if they are not present, soya bean 

plants will grow poorly; many will turn yellow and die. 
In fi elds where the crop has not been grown before, some 
diffi culty may be expected during the fi rst season from lack 
of inoculation. However a new fi eld may be inoculated by 
either the soil transfer method, or by the use of pure cultures. 
The soil transfer method consists in scattering soil from a 
well-inoculated soya bean fi eld over the new ground at the 
rate of 200-300 lb/acre. To ensure even scattering, this soil 
should be thoroughly mixed with several times its weight of 
ordinary soil. The scattering should be done on a cloudy or 
wet day, or late in the evening, and harrowed in immediately, 
as bright sunlight is very harmful to the germs [bacteria]. 
When the fi rst crop is a failure in isolated places where 
neither pure culture nor inoculated soil can be obtained, a 
small crop must be grown successively 2-3 times on the 
same plot until a good growth is apparent, showing that the 
soil has become inoculated; such soil can then be used to 
inoculate large areas.
 “The Soya Bean should be an invaluable crop in the 
Zambezia District. It could be planted in the cocoa-nut 
plantations, to enrich the soil, give fodder to the working 
cattle and be a source of profi t in supplying food to the 
natives; the surplus seed being sold readily in South Africa. 
It also helps in keeping down the weeds.”
 “In West Africa, great progress has been made in the 
cultivation of Soya Bean, where the percentage of oil in the 
beans is higher than in those from Manchuria, Japan, and 
U.S.A. There is no reason at all why Portuguese East Africa 
should not do just as well and introduce the Soya Bean as 
another staple crop.
 “Taking into consideration the rainfall, climatic 
conditions, and the rich, sandy and open nature of the soils 
found in the higher land in Gaza and Inbambane, the Soya 
Bean should prove a profi table crop.
 “There is a ready market in Europe and South Africa the 
price being about £8 per ton.”
 Note 2. This is the earliest document seen (March 2019) 
concerning soybeans in connection with (but not yet in) 
Mozambique.
 Note 3. This is the earliest Portuguese-language 
document seen (Dec. 2020) that uses the word proteina 
to refer to protein in connection with soybeans. Address: 
M.H.A.C., Mozambique.

406. Li, Yu-ying; Grandvoinnet, L. 1911. Le soja [The 
soybean]. Agriculture Pratique des Pays Chauds (Bulletin du 
Jardin Colonial) 11(103):270-94. Oct. [43 ref. Fre]
• Summary: Contents (continued): The needs of the soybean 
(continued): Fertilizer (infl uence of fertilizer, organic 
fertilizer, minerals, nitrate of soda {nitrate de soude}, 
potassium chloride {chlorure de potassium}, phosphate 
fertilizers), preparation of the soil, the place of the soybean 
in rotations. 3. Sowing soybeans: Study of the seeds (weight 
of seeds, germinative faculty, selection of seeds), time of 
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planting, spacing of the plants, depth of sowing, quantity of 
seeds to use per hectare, method of sowing. 4. The soybean 
during its vegetative stage: Germination, transplanting, types 
of maintenance, irrigation, fl owering and fructifi cation, 
enemies of the soybean (Ennemis du soja; insects [especially 
the larva of the spring beetle, Agriotes segetis], the caterpillar 
of la Vannessa Cardue (Belle dame), rabbits or hares, fi eld 
mice and hamsters).
 5. Soybean harvest: Time of harvest (for forage, for 
seed), practical methods of harvest (for forage, for seed), 
threshing (and storage of the seed), yields (of forage, 
seed, reports from various countries and U.S. states, 
harvesting losses, yield of nutritive elements). 6. Fixation of 
atmospheric nitrogen by the soybean and improvement of 
the soil. 7. The soybean in mixed cultures and intercropping: 
With corn, cowpeas, rice, sorghum, sugar cane, or millet. 
Contains various charts and tables from other sources.
 Concerning germination: The emergence of soybeans is 
retarded in soils that are hard, dry, or poorly cultivated. You 
must then seek to have, in appropriate fashion, a suffi cient 
loosening of the layer that covers the seeds.
 Emerging from the soil generally takes place in a week 
under ordinary circumstances. The plant develops slowly at 
fi rst then grows quickly.
 The growth of the soybean plant is rapid and allows two 
harvests per year in some climates (such as North Carolina, 
Tunisia, and certain provinces in China). Address: 1. 
Counseiller de 1ere classe au Ministère de l’Agriculture de la 
Chine; 2. Ingénieur agricole (G.).

407. Deschamp, Victor. 1911. The soy bean. Tropical 
Agriculturist (The) (Peradeniya, Ceylon) 37(5):410-15. Nov. 
15. [1 ref]
• Summary: Reprinted from the Journal of Agriculture, 
Victoria (Australia), Sept. 1911, p. 621-29. Address: Analyst, 
Agricultural Lab., Australia.

408. Bulletin of the Imperial Institute (London). 1911. 
Agricultural development of Nyasaland. 9(4):380-87. See p. 
386. [1 ref]
• Summary: “The report of the Director of Agriculture 
in Nyasaland for 1910-11 has been issued recently, and a 
summary of the portions relating to the most important crops 
is given below, together with the results of experimental 
cultivation of some crops new to the country...
 “Soy beans.–Experimental cultivation of the black and 
yellow-green varieties of soy bean was tried during the past 
season, and both proved successful. The yellow-green variety 
gave the better return, viz. 15 cwt. 38 lb. of seed per acre [1 
cwt = hundredweight = 112 pounds]. It would probably not 
be a profi table crop for Europeans to grow for export, but 
it should prove of value as a native food crop on the Lower 
River, and for this purpose seed is to be distributed during 
the coming season; surplus seed might possibly be exported 

to Durban [South Africa], where a soap factory has been 
established. Its chief value to the European planter would be 
as a green manure crop for exhausted tobacco soils.”

409. Boname, P. 1911. Soja [Soybeans]. Ile Maurice 
(Mauritius), Station Agronomique, Rapport Annuel For the 
year 1910. p. 67-71. Also titled Bulletin No. 25. [1 ref. Fre]
• Summary: Summarizes the world soybean situation and 
soybean uses, then states: “We believe that this crop culture 
has been tried this year in various small plots on Maurice. 
We have distributed seed from various sources but we do not 
have precise information on the results obtained.” The need 
for nitrogen fi xing bacteria is discussed.
 Note: Moutia (1975, p. 218) states that in this report 
“Boname called soybean a fashionable plant, referring to 
the huge quantities being imported into Europe and to the 
yields of 4 to 10 hectoliters of seed per acre being obtained 
in the United States. ‘It is really a crop to try,’ he wrote, 
‘being better than cowpeas in that fl owering is uniform and 
pods come to maturity all at the same time.’ The 1910 trials 
at Reduit had given better results than those obtained in the 
past. When sown between December and March, soybean 
matured in 2½ to 3 months, yielding 7 to 8 hectoliters of 
well-formed seed per arpent of full stand, or 6,000 to 7,000 
kg of green fodder. In addition to hares, the other pests were 
birds, snails, and the bean fl y Agromyza.
 “Soybean was planted on a small scale in Mauritius in 
1910 and the not very encouraging results were thought to 
be perhaps due to the absence of the special bacteria–the 
particular Rhizobium strain–which the newly introduced 
legume required.” Address: Directeur, Station Agronomique, 
Mauritius.

410. Clarke, William Horace. comp. 1911. The farmers’ 
handbook. 1st ed. Sydney, NSW, Australia: New South 
Wales Dept. of Agriculture. vi + 748 p. See p. 426-27. Illust. 
Index. 25 cm. 2nd ed. was 1916.
• Summary: Compiled principally from articles which 
appeared in the Agricultural Gazette of New South Wales 
(see Preface).
 Section 8, “Leguminous crops (p. 411-49), has the 
following contents: Introduction. Lucerne [alfalfa]. The 
cowpea. Lima-bean. Soy-bean. The kidney or French 
bean (Phaseolus vulgaris, Linn.). Horse gram. Mung-
bean (Phaseolus mungo). Square-podded pea (Lotus 
tetragonolobus). Dolichos sp. Chicken-pea or gram (Cicer 
arietinum [Chickpea or garbanzo bean]). Pigeon-pea 
(Cajanus indicus). Villous vetch (Vicia villosa). Algerian 
vetch. Lupins. Field peas and vetches. Diseases of the bean 
plant: Bean anthracnose, bean rust (Uromyces phaseoli), 
French bean fl y. Clovers and tares (or vetches).
 “Soy-bean. (Soja hispida, Moench.). Seeds of three 
varieties are to be recommended, viz., Common White, long 
grown here; Improved White, from the United States; and 
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a black variety from Queensland. Sow in drills 2 feet apart, 
and thin out the plants to 1 foot apart in the drill. At fi rst 
the plants grow rather slowly, but as the weather becomes 
warmer the growth is more rapid. In a trial at Wagga, when 
about 15 inches high, the plants of Common White and 
Black were badly attacked by bean-rust; but, strange to say, 
the plants of Improved White, which were growing next to 
these varieties, were not affected in the slightest degree. The 
Improved White variety appeared to be well suited for this 
climate, as the plants grew very rapidly; in fact, it appeared 
as if they were making too much leaf, and that the yield of 
pulse would, therefore, suffer, but from the results obtained it 
would seem that this could not have been the case. So badly 
affected were the other two varieties it was feared that they 
would not seed; but heavy rains, soon after they commenced 
fl owering, somewhat revived the plants, and a fair return of 
pulse was obtained, though the yield must have been much 
impaired by the disease.
 “When fully grown the plants of the Improved Variety 
were from 3 feet to 3 feet 6 inches in height, and nearly 2 
feet through 9 inches from the top of the plant. The stalks 
are strong and woody, and they have numerous branches 
covering the heavy foliage. The stalks and branches are 
thickly studded with clusters of hairy pods. In order that 
a fair idea of the productiveness of these plants might be 
obtained, the number of pods and number of beans on each 
of the fi rst six plants in the drill were counted, with the 
following result.” A table shows the number of pods per 
plant ranged from 182 to 284 (average 236). The number 
of seeds per plant ranged from 443 to 781 (avg. 648). The 
average number of beans per pod is 2.7. “Most of the pods 
had three beans in them. One branch on plant 4 had no less 
than 114 pods on it. A portion of the plants were fed to cattle 
just as they came into fl ower, and were preferred before any 
other pulse grown that season.
 “The remainder were pulled as soon as the pods were 
ripe, and were laid out in the sun to dry; the pulse were then 
threshed out and the dry haulms were fed to cattle, who 
appeared to be very fond of them. The results obtained will 
be found in the following table.” The table has four columns: 
Name of variety. Seed obtained from -. No of days in which 
the crop occupied the land. Yield of dry pulse per acre in 
bushels of 60 lb.
 Improved White, from United States, 148 days, 47 bu. 
Common White, from Sydney, 135 days, 13*. Black, from 
Queensland, 127, 9*. (Footnote: *Badly affected with bean-
rust).
 “The only fault that could be found with the Soy-bean 
was that it was too slow in ripening its seed, it being nearly 
fi ve months in coming to maturity, but as the plants grew best 
during the month of January, especially during one hot dry 
week, it is clear that this plant is best suited to the warmer 
parts of the State. Farmers are strongly recommended to 
plant a small area with this crop, as the beans, shelled out 

when quite green, form a delicious vegetable, and the plants 
after the pods are taken off make very good feed for cattle.
 “The Department obtained a small quantity of seed of 
the Common White variety and distributed it to a number of 
farmers in different parts of the State. The seed germinated 
badly, but most of the plants that were obtained grew 
remarkably well.” Brief reports from Bathurst, Rylstone, and 
Moama are given. Two of these reports stated that the beans 
were “delicious” to eat. Address: New South Wales Dep. of 
Agriculture, Sydney, Australia.

411. Goodwin, Percy W. 1911. Soy bean Glycine soja. 
Quarterly J. of the Department of Agriculture, Bengal 
4:143-46. For the year 1910-11. Also in Annual Reports of 
Kalimpong Demonstration Farm (1909-10, 1910-11).
• Summary: This article appears in the section titled “Special 
crops.” “In view of the interest that has recently been taken 
in the cultivation of soy beans both for their value as a 
grain crop and also on account of their importance for green 
manuring, the following information and particulars of the 
varieties and cultivation of soy beans in the Kalimpong 
district of the Himalayas may serve a useful purpose.
 “Soy beans are known locally under the names 
of Bhatmas (Nepali) and selliyang (Lepcha), and are 
represented in this neighborhood by six varieties, as follows: 
-
 “A.–Plants of trailing habit, growing 3 to 4 feet in 
length–(1) Grain light green; this is a popular variety as 
a food, being considered to have the fi nest fl avour, but is 
not grown except in small quantities. (2) Grain chocolate 
coloured. (3) Grain black. Neither of these two (2 and 3) is 
cultivated separately though the seed is often found mixed in 
ordinary samples of Bhatmas.
 “B.–Erect-growing varieties 1½ to 2½ feet in height–(4) 
Grain yellowish brown. This is the most common variety and 
can generally be obtained in the bazar [bazaar]. It is called 
Barmeli Bhatmas. The grains of these four varieties are 
similar in size. (5) Grain white and rather bigger. This kind is 
only grown to a small extent.
 (6) Grain chocolate coloured. This variety known as 
Nepali Bhatmas is not much grown. I have never seen it in 
the bazar and have found diffi culty in getting a few seers 
for seed. The grain is much larger than any of the preceding 
kinds, is round in shape and rather bigger than garden peas. 
This variety also differs from the other in the method of 
cultivation. It requires to be planted about a month earlier 
i.e., in the beginning of June, and will not grow successfully 
when sown among maize, as the other kinds usually are. 
It would not appear to stand shading and requires to be 
cultivated as a separate crop on open ground. This is a great 
disadvantage and probably accounts for the fact that it is not 
commonly grown. This year a quarter of an acre was grown 
at the Demonstration Farm among maize and gave very poor 
results, the out-turn being only about 2½ maunds.
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 “The usual method of cultivation of the fi rst fi ve 
varieties is as follows:–After the maize has received the 
second hoeing and the weeds have been carefully buried, the 
seed is sown among it at the rate of about half a maund per 
acre, at the end of June or beginning of July... Soy beans are 
not sold in the bazaars to the same extent as dahl. The price 
is from Rs. 2-8 to over Rs. 3 per maund according to the 
season...
 “For green manuring purposes for tea or other crops, 
the erect growing varieties would be found the most 
satisfactory, as they do not climb on the tea bushes, and 
moreover they are much more easily dug or ploughed in... 
No. 4, Barmeli Bhatmas, is probably the best variety for 
green manuring, and as this is the one usually grown by the 
native cultivators, seed could easily be obtained.” On 27 
June 1910 more than one-half acre of Barmeli Bhatmas was 
planted on the Kalimpong Demonstration Farm. The total 
cost of cultivation, from preparing the soil to threshing and 
winnowing, is itemized, and was Rs. 11-3-9 (11 rupees, 3 
annas, 9 paise). The yield of grain (seed) was 8 maunds 26 
seers worth Rs. 3-2 per maund = Rs. 27-0-6. The yield of 
straw was 11 maunds 28 seers at annas 2 per maund = Rs. 
1-7-6. Thus total income was Rs. 28-8-0, and new income 
was Rs. 17-4-3. The author notes that “after deducting a half-
year’s rent, [this] leaves a very satisfactory profi t.”
 Note 1. As of 1990, Kalimpong was a town in northern 
West Bengal, in northeast India, about 8 miles east-northeast 
of Darjeeling. It is a hill sanitorium at altitude 3,933 feet. 
Note 2. Webster’s Dictionary defi nes Lepcha (a term fi rst 
used in 1819) as “1: a member of a Mongoloid people of 
Sikkim, India. 2: the Tibeto-Burman language of the Lepcha 
people.”
 Note 3. A maund is any of various units of weight, esp. 
a unit equal to 82.28 pounds (37.32 kg). A seer is 1/40 of a 
maund. Thus the yield of seed above is equivalent to about 
1,423 lb/acre or 23.7 bu/acre. Address: India.

412. Hooper, David. 1911. Soy bean in India: Glycine 
hispida. Agricultural Ledger (Calcutta) No. 3. p. 17-33. 
(Vegetable Product Series No. 114). Also reprinted in 
Tropical Agriculturalist, 1912. 38:11-15, 99-103.
• Summary: Contents: Introduction. Experimental cultivation 
in India. Vernacular names of the soybean. Method of 
cultivation: Green manure, harvesting. Races and varieties. 
Races in India: Yellow [grown in Poona Experimental 
Farm, Burma, Darjeeling, Dehra Dun, Simla, Punjab], green 
[Poona], black [Poona, Kashmir to Darjeeling, Simla], brown 
[Kashmir, Kalimpong to Darjeeling], mottled [Shillong, 
Assam]. Composition of the seed: From Church, from König, 
from Dr. J.W. Leather (1903), tables showing analyses made 
in India of Indian-grown Soy beans from various provinces 
(Burma, Hill Tracts, United Provinces [black seeds], and 
Poona). Soy bean oil. Soy bean oil-cake. Composition of hay. 
Use as food: Soy-bean milk, bean cheese (topo, sic tofu, or 

“Soy-bean cheese”), shoyu (“Under the name of ‘Soy sauce’ 
and other fanciful names it has formed the basis of most of 
the important sauces of Europe for many years.”), roasted 
soy beans as a coffee substitute, soy beans in diabetic diets. 
Trade (exports of Soy bean from Manchuria to England). 
Price.
 “The plant was introduced into the United States of 
America in 1854 and was grown to a small extent in the 
Southern States, but from the year 1885 its cultivation as a 
forage crop has gained in importance in all the agricultural 
centres. Within the last two or three years a great deal 
of interest has been taken in the cultivation of Soy, and 
experiments are in progress in Government Farms in Cape 
Colony, Natal [South Africa], East Africa, Gambia, Mauritius 
and Australia.
 Contains a good early history of the soybean in India: 
“It is diffi cult to ascertain the date of the introduction of Soy 
beans into India. There is no doubt that certain hill tribes, 
mostly of Mongolian origin, have cultivated the bean for 
a long time. At the Punjab Exhibition held at Lahore [later 
divided between India and Pakistan] in 1864 Soy beans 
identifi ed by Dr. Cleghorn, were sent from the Hill States. 
This is the fi rst record of the beans being exhibited in this 
country, and shows that the cultivation was on a insignifi cant 
scale.
 “Experiments in India. In 1882 Messrs. Jardine, 
Matheson & Co. of Hong-Kong sent a sample of Soy beans 
for experimental cultivation in the Saidapet Experimental 
Farm, Madras. The plants raised from these seeds were 
healthy but the yield of the crop was small.
 “In 1897 Surgeon-Colonel W.G. King, Sanitary 
Commissioner, Madras, strongly advocated the cultivation 
of Soy bean as a valuable food worthy of the attention of 
the people. In two experiments carried on at Saidapet during 
1897-98, the yield of seed per acre was 468 to 495 lbs., 
respectively. Recent enquiries in Madras resulted in the 
opinion that the cultivation in the Presidency is still in an 
experimental stage.
 “In 1882 some Japanese Soy beans were sent by the 
Government of India for trial to Saharanpur. In 1885 very 
good results were obtained, the black seeded variety giving 
a yield of 1,124 lbs. per acre, and the white seeded variety 
giving a yield of 561 lbs. per acre. In 1886 the acclimatised 
seed was widely distributed; in some cases the crop failed 
and in others it was fairly successful, but as a rule where 
seed was harvested it was said that the pulse was not popular 
in any form. The Botanical Gardens grew the crop for a few 
years longer but as there was no demand for the seeds the 
cultivation was abandoned. An interest in Soy bean, however, 
seems to have revived for the Agricultural Department has 
this year sent to the Reporter on Economic Products samples 
of the black variety of Soy beans from forty villages of the 
United Provinces.
 “At the Experimental Farm at Nagpur, Central 
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Provinces, the bean was grown experimentally from 
Japanese seed fi rst planted in 1885. The yield at the end of 
the fi rst year was at the rate of 180 lbs. per acre, but taking 
the average of fi ve years the result was 88 lbs. per acre. In 
the Report for 1908-09 it is stated that Soy beans were grown 
on a small area under fi eld conditions and the yield was 
fair, but there was little local demand for the seed. It was, 
however, ground and formed an excellent addition to the diet 
of the farm cattle. Last year only 43 lbs. were obtained on 
light soil on the Nagpur Farm, the crop being practically a 
complete failure; on heavier soil 380 lbs. of seed were raised.
 “Soy beans have been grown at Poona for nine or ten 
years with varying results, and they have also been tried at 
Nadiad in Gujrat [Gujarat] and elsewhere in the Bombay 
Presidency. In the Experimental Farm Report for 1901 a 
large yield was chronicled, but next year the crops at Poona 
and Surat failed. In 1904 a yield of 300 lbs. per acre was 
obtained in light land. One year later nineteen plots were 
under trial but with unpromising results, for only fi ve yielded 
seed enough to repay the cost of cultivation. The yield varied 
from 50 to 293 lbs. per acre, and it was found that only 
when the yield exceeded 200 lbs. was the crop profi table. In 
1905-06 the Manjri Farm, Poona, grew nineteen plots with 
better results, probably due to better soil. The yield of some 
of the plots was on an average of 680 lbs. per acre–a highly 
remunerative return. A year later it was reported by Mr. 
Fletcher, Deputy Director of Agriculture, that an experiment 
made on the edge of black cotton soil gave a yield of 1,166 
lbs. per acre, while adjacent plots gave from 395 to 650 lbs. 
per acre.
 “In the Agri.-Horticultural Gardens at Lahore Soy bean 
planted on a small area in 1894 yielded an estimated crop of 
349 lbs. of seed per acre and 349 lbs. of fodder. Evidently it 
varies greatly in suitability to different soils and climates and 
does not seem to be adapted to the sea level plains of India.
 “Gollan observed that the Japanese plant is erect, 
attaining a height of 12 to 15 inches, while the Himalayan 
form is a trailing plant. So far this vigorous growing plant 
does not appear in India to have been attacked by any insect 
or parasitic fungus.
 “With regard to Burma, Mr. Burkill remarks: ‘The 
Burmese grow it under the names of Pe-nga-pi and Pe-
kyat-pyin, sowing it never in great quantities along with 
other beans on the mud banks as the falling rivers leave 
them bare in October, or more sparingly still away from the 
rivers. The Kachins and other hill tribes grow a little of it on 
their hill clearings, the Kachins call it Lasi. The Khasis, the 
Nagas and other tribes between the Brahmaputra and Upper 
Assam cultivate it similarly... In the Brahmaputra Valley it is 
grown as far as known only towards Barpeta in the Kamrup 
District.’
 “Soy beans are called ‘Bhut’ in the Punjab, ‘Bhat’, 
‘Bhatwas’ or ‘Bhatmas’ in the United Provinces and in the 
hills as far as Darjeeling, and ‘Rymbai ktung’ in Shillong 

and the Khasi Hills. Mr. B.C. Basu gives the Assamese name 
for Glycine as ‘Patani jokra’ and the corresponding Bengali 
name as ‘Chhai.’ In the Naga Hills it is called ‘Tsudza’ or 
‘Sudza.’ It is grown by the Lepchas in Sikkim and is called 
by them ‘Salyang’ or ‘Silliangdun.’ ‘Pe-nga-pi’ is the usual 
name for Soy bean in Burma, but it has been received under 
the name of ‘Lasi shapre tum’ from Bhamo, and as ‘Lasi 
N’Loi’ and ‘Lasi N’Hti’ from Myitkyina. The Santali name 
appears to be ‘Disom Horee.’”
 “Dr. J.W. Leather in 1903 analysed the seeds of seven 
samples of Soy bean from Japanese seeds cultivated at 
Manjri, near Poona. The amount of oil in them varied from 
14.92 to 23.05 per cent. being on the dry weight 15.97 to 
24.41 per cent. with an average of 19.99. In 1902 Dr. Leather 
examined fi ve samples grown on the Dumraon Farm. They 
yielded from 14.27 to 19.72 per cent of oil on the air-dried 
seeds.
 “Fourteen samples of the seeds grown from Japanese 
seeds at the Manjri Experimental Farm were again analysed 
last year by a leading European fi rm. The percentage of 
moisture varied from 9.90 to 12.06, and the percentage of oil 
from 16.80 to 22.48...
 “The following analyses of Indian-grown Soy beans 
were made in the laboratory of the Indian Museum in 1909 
and 1910.” Gives names and composition (oil [as is and on 
a dry basis], water, and ash) for 17 varieties from Burma, 21 
from the Hill Tracts, 11 from the United Provinces [black 
seeds], and 15 varieties from Poona. “An attempt in 1903 
to extract oil from these beans with the country ghani or 
indigenous oil-mill was a failure in Bombay.”
 Note: This is the earliest English-language document 
seen (March 2021) that uses the term “soy-bean cheese” to 
refer to tofu.

413. Imperial Commissioner of Agriculture for the West 
Indies (Barbados). 1911. Report on the Botanic Station and 
Experiment Plots, Antigua. Reports of the Botanic Station, 
and Experiment Plots, and Agricultural Education, Antigua. 
p. 16-29. For the year ended March 31, 1911.
• Summary: In the section titled “Experiments at Skerretts 
and Scotts Hill” (p. 16-29), the subsection titled “Soy or soja 
bean bean (Glycine hispida)” states (p. 29): “On January 
25, a 1/10 acre plot of four varieties of this bean, i.e. D, H, 
Early Green and Yellow, were planted. A few of each of the 
varieties when being reaped were mixed by the pickers; in 
consequence of this only the total weight of the four varieties 
was taken. This was 34 lb. of shelled seeds.
 “At fi rst the plants grew well and looked healthy, but a 
period of dry weather hastened the maturity and accounted 
for the very indifferent yield. This is the fourth consecutive 
trial carried out on this plot. During the year careful search 
was made on the roots of these plants for bacterial nodules, 
but on this occasion none were found.”
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414. Imperial Commissioner of Agriculture for the West 
Indies (Barbados). 1911. Report of the Botanic Station, 
St. Kitts-Nevis. Report of the Botanic Station, Agronomic 
Experiments, and Agricultural Instruction; Also on 
Agricultural Education, St. Kitts-Nevis. p. 1-36. For the year 
ended March 31, 1911. See p. 29.
• Summary: In the section on “Experimental plots” (p. 28-
30), a subsection titled “Soy beans, Indian corn and onions. 
(Plot F.)” states (p. 29): “Soy beans were planted in half of 
this plot on June 16, 1910; these gave good germination but 
did not thrive well; they grew about 6 to 8 inches high and 
yielded beans at the rate of 205 lb per acre.”
 Note 1. This is the earliest document seen (March 2021) 
concerning soybeans in St. Kitts and Nevis, or the cultivation 
of soybeans in St. Kitts and Nevis. This document contains 
the earliest date seen for soybeans in St. Kitts and Nevis, or 
the cultivation of soybeans in St. Kitts and Nevis (16 June 
1910). The source of these soybeans may well have the 
British Commissioner of Agriculture in Barbados.
 Note 2. The label on the spine of the bound volume 
at the National Agricultural Library (USA) is: “Report on 
the Botanic Station–St. Kitts-Nevis–West Indies [1901 to 
1915”].

415. King, F.H. (Franklin Hiram). 1911. Farmers of forty 
centuries, or permanent agriculture in China, Korea and 
Japan. Madison, Wisconsin: Mrs. F.H. King. ix + 441 p. 
Preface by Dr. L.H. Bailey. Portrait. Illust. Index. 20 cm. 
Reprinted in 1927 by Harcourt & Brace (NY, 379 p.). 
Facsimile reprint by Rodale Press, 1972.
• Summary:  A superb, classic work which Wendell Berry 

called “one of the richest sources of information about 
peasant agriculture... one of the pioneer books of organic 
farming.” Dr. Franklin Hiram King (lived 1848-1911; his 
portrait photo faces the title page) was former chief of 
USDA’s Division of Soil Management. This is his journal, 
fi lled with many fi ne photos, of a voyage in the early 
1900s through coastal China, Korea, and Japan. King was 
impressed by the productivity and effi ciency of Chinese 
agriculture, and the strength and hardiness of the people.
 Page 10: “It was not until 1888, and then after a 
prolonged war of more than thirty years, generaled by the 
best scientists of all Europe, that it was fi nally conceded 
as demonstrated that leguminous plants acting as hosts for 
lower organisms living on their roots are largely responsible 
for the maintenance of soil nitrogen, drawing it directly from 
the air to which it is returned through the processes of decay. 
But centuries of practice had taught the Far East farmers that 
the culture and use of these crops are essential to enduring 
fertility, and so in each of the three countries the growing 
of legumes in rotation with other crops very extensively for 
the express purpose of fertilizing the soil is one of their old, 
fi xed practices.”
 In Japan: “How the fi elds are crowded with crops and all 
the land is made to do full duty... even the narrow dividing 
ridges but a foot wide, which retain the water on the rice 
paddies, are bearing a heavy crop of soy beans” (p. 31, photo 
p. 33).
 In China, in printing blue on white cotton calico cloth, 
a thick paste of lime and freshly-ground soy bean fl our was 
used. A stencil was placed on top of the cloth. “The paste 
was then deftly spread with a paddle over the surface and 
thus upon the cloth beneath wherever exposed through the 
openings in the stencil... The paste is permitted to dry upon 
the cloth and then the bolt has been dipped into the blue 
dye the portions protected by the paste remain white. In 
this simple manner the printing of calico has been done for 
centuries” (p. 122-23). A photo (p. 123) shows a stone mill, 
pulled by a blindfolded donkey, “in common use for grinding 
beans and various kinds of grain.”
 “Sprouted beans and peas of many kinds and the sprouts 
of other vegetables, such as onions, are very generally seen 
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in the markets of both China and Japan, at least during the 
late winter and early spring,...” (p. 134).
 In a section titled “Economy of Vegetable Diet” (p. 134-
35) the author notes that these people “are vegetarians to a 
far higher degree than are most western nations, and the high 
maintenance effi ciency of the agriculture of China, Korea, 
and Japan is in great measure rendered possible by the 
adoption of a diet so largely vegetarian.” From every 100 lb 
of dry substance (feed) eaten by various kinds of livestock, 
only 4 pounds of fl esh is returned for human food from 
cattle, only 5 lb from sheep and 11 lb from swine. “In view 
of these relations, only recently established as scientifi c facts 
by rigid research, it is remarkable that these very ancient 
people came long ago to discard cattle as milk and meat 
producers; to use sheep more for their pelts and wool than for 
food; while swine are the one kind of the three classes which 
they did retain in the role of middleman as transformers of 
coarse substances into human food.”
 Pages 145-48 describe how cotton seed is crushed and 
pressed to make cotton seed oil and cotton seed cake–one 
of the most common family industries in China. Page 226 
notes that small farmers in Shantung province grow wheat, 
barley, large and small millet, sweet potatoes and soy beans 
or peanuts. Shelled peanuts are sold in gunny sacks. Pages 
256-57 give a similar description for soy beans and peanuts 
used to make oil and cakes in Shantung, China, with a photo 
(p. 256) of the large stone mill. The “bean and peanut cakes,” 
also used for fertilizer in Japan and China, are about 18 
inches in diameter and 3-4 inches thick.
 The section titled “Rotation of Crops” (p. 309) states 
of Nara, Japan: “To secure green manure for fertilizing, soy 
beans are planted each year in the space between the rows 
of barley, the barley being planted in November. One week 
after the barley is harvested the soy beans, which produce a 
yield of 160 kan per tan, or 5,290 pounds per acre, are turned 
under and fi tted for rice.”
 The chapter titled “Manchuria and Korea” notes of 
Lwanchow [Heibei], Manchuria (p. 348-49): “The planting 
here, as elsewhere, is in rows but not of one kind of grain. 
Most frequently two rows of maize, kaoliang or millet 
alternated with the soy beans and usually not more than 28 
inches apart, sharp high ridge cultivation being the general 
practice.” A photo (p. 348) shows carts pulled by donkeys 
or horses piled high with sacks of soy beans at Lwanchow, 
Chihli, China, ready for export.
 Note: As of 2020, Lwanchow is in Hebei province, in 
northeastern China.
 When King’s train reached Sinminfu [Xinmin in 
Liaoning province on the Mukden-Tientsin railroad] he 
saw “the fi rst extensive massing of the huge bean cakes 
for export, together with enormous quantities of soy beans 
in sacks piled along the railway and in the freight yards or 
loaded on cars made up of trains ready to move.” They soon 
arrived at “another station where the freight yards and all of 

the space along the tracks were piled high with bean cakes 
and yet the fi elds about were refl ecting the impoverished 
condition of the soil through the yellow crops and their 
uneven growth on the fi elds.
 “Since the Japanese-Russian war [1904-05], the 
shipments of soy beans and of bean cake from Manchuria 
have increased enormously. Up to this time there had been 
exports to the southern provinces of China where the bean 
cakes were used as fertilizers for the rice fi elds, but the new 
extensive markets have so raised the price that in several 
instances we were informed they could not then afford to use 
bean cake as fertilizer” (p. 357).
 Page 368: King is discussing country life in Korea as 
seen from the window of his train: “The valley beyond was 
occupied by fi elds of wheat where beans [probably soy] were 
planted between the rows. Thus far none of the fi elds had 
been as thoroughly tilled and well cared for as those seen in 
China, nor were the crops as good.”
 In Japan (p. 378-79): “Where bean cake is used as a 
fertilizer, the applications may be at the rate of 496 pounds 
per acre, carrying 33.7 pounds of nitrogen, nearly 5 pounds 
of phosphorus and 7.4 pounds of potassium.” A table shows 
that typical fertilization for each crop of paddy rice, in 
pounds per acre, is: Manure compost 5,291. Green manure 
from soy beans 3,306. Soy bean cake 397. Superphosphate 
198. The soy bean cake provides the most nitrogen (27.8 lb/
acre). A photo (p. 420) shows peanuts being grown in the 
Tokyo plain (Chiba prefecture, July 17). “Peanuts, sweet 
potatoes and millet were the main dry land crops then on 
the ground, with paddy rice in the fl ooded basins” (p. 422). 
Address: Former Prof. of Agricultural Physics, Univ. of 
Wisconsin, and Chief of the Div. of Soil Management, 
USDA, Washington, DC.

416. Sawer, E.R. 1911. Cedara memoirs on South African 
Agriculture. Vol. II. Containing reports on feeding 
crops and livestock experiments in South Africa. Natal/
Pietermartizburg, South Africa. 371 p. See p. 131, 177, 183-
218. Report X. The Legumes as Grain and Oil Crops: Soya 
Beans. [15 ref]
• Summary: A superb, early overview of soybeans and their 
uses in South Africa and England. Contents: An agricultural 
romance. Early experiments with the soya bean [in Europe 
and South Africa]. Export trade from Manchuria. The 
course of prices. Consumption in Great Britain. Botanical 
character. The commercial aspect. History of the oil market 
during 1910. The adaptability of the bean. Germination 
of seed. Climatic requirements. Classifi cation of varieties. 
Variety tests at Cedara: Black seeded (Buckshot and Nuttall 
tested in 1906), brown seeded, green seeded (Samarow and 
Guelph), yellow seeded (Mammoth and Hollybrook, planted 
Nov. 1908). The cultivation of the crop. Times of planting. 
Distances of planting. Manure experiments at Cedara. 
Nodule formation and composition of the plant. Harvesting 
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soya beans. Storage of seed. Comparative yields of grain. 
Soya bean oil. Uses of the oil [for cooking, paint, soap, etc.]. 
Soya beans as human food (incl. natto, tofu, miso, yuba, 
shoyu {p. 209-11}). Digestion experiments [on humans in 
Japan]. Milling experiments. Soya beans as stock food and 
fertiliser. Live-stock experiments. Soya cake as fertiliser. 
Soya bean as green forage.
 Concerning industrial utilization: The Vice-Consul-
General at Yokohama writes that “the annual value of 
fertilisers employed in this country (Japan) amounts on an 
average to about £8,000,000 represented in equal proportions 
by artifi cial fertilisers and soya bean cake.” The year 1908 
was exceptional, however, in that the value of the bean cake 
was 3.5 times that of the artifi cial fertilizers (p. 184).
 During 1910 the linseed oil reached its highest price in 
50 years (p. 190). Soya oil, now produced in large amounts 
in Manchuria after the Russo-Japanese war took its place. It 
was used in making paints, candles, and soaps.
 Concerning germination (p. 191): At Cedara: “The 
fi rst crop was planted in 1903, and a maximum yield of 
920 lb. of grain obtained per acre. In the following season, 
characterized by unfavourable weather conditions, the 
heaviest yield on a new series of plots was 780 lb. per acre. A 
third season’s trial on the same ground, however, witnessed 
a marked increase with local seed, the heaviest crop totalling 
1,252 lb. of grain.”
 Concerning soybean cultivation in British colonies 
in Africa (p. 192): “Early last summer the late Sir Alfred 
Jones shipped to West Africa soya beans for experimental 
purposes, and it was subsequently reported by Mr. A.G. 
Turner, who was entrusted with a special mission to 
encourage this culture on the west coast, that the soya bean 
could be successfully cultivated throughout the Gambia, 
Sierra Leone, Nigeria, and the Gold Coast Colony, but that 
the yield to the fi rst experiment had only been from six to 
eight bushels per acre, there having been a considerable loss 
owing to faulty germination. Later results, however, were 
phenomenally successful.”
 Concerning soybean trials in South Africa (p. 192-93): 
“During the past year favourable results have been received 
from Umzinto [from Messrs. Archibald and Co., 52 miles 
south of Durban; elevation 300 feet], Nel’s Rust Estate [64 
miles north of Durban; elevation 2,710 feet], Nottingham 
Road [elevation 4,807 feet], and Naval Hill [Mr. J.R.T. 
Clouston of Garrow planted a few acres in 1908], Colenso 
[elevation 3,200 feet], and Cedara [82 miles by rail from 
Durban; elevation 3,540 feet; a number of varieties were 
tested in 1906] in Natal; and from Barberton and Pretoria in 
the Transvaal.”
 Concerning comparative yields (p. 203): “As a grain 
producer, the soya bean compares very favourably with other 
leguminous crops, such as fi eld beans, peas, etc. At Cedara 
no other legume has produced, with chemical manures only, 
so heavy a yield of seed; and no other legume, except the 

lupine, has showed itself so much to be depended upon as a 
grain producer.” “Land that will produce 10 muids of maize 
per acre should yield at least six muids of beans after the 
second year’s cultivation,...”
 Concerning uses of the oil (p. 209): “Soya bean oil 
has been found eminently suitable for the soap-makers’ 
purpose on account of its low content of free fatty acids and 
of unsaponifi able matter or impurities. In the latter respect 
it has been shown superior to any of the other oils or fats 
of commerce, whether of vegetable or animal origin. The 
glycerine, which is secured as a by-product of soap and 
candle manufacture, is subsequently distilled for explosives, 
such as dynamite, blasting gelatine, cordite, etc., and for 
various purposes in the arts, for fi lling gas-metres, for the 
manufacture of inks, printers’ rollers, etc. The residue from 
the distillation of glycerine is used in the manufacture of 
boot blacking.”
 Concerning human digestion experiments (p. 212): “The 
general opinion of Japanese investigators, and others familiar 
with Oriental dietetics, is that the protein in articles of food 
prepared from soya beans is in a very available form, and 
that these preparations are most valuable foods.”
 Five photos show various men standing in a crop of soya 
beans and in some of the variety plots at Cedara (1909-11). 
An illustration (line drawing) shows a curing frame for soya 
beans.
 Tables show: (1) Yields in lb. per acre of soya beans 
sown at different times, during 3 years (19-3-04 to 1905-
06). For each year is given: Date of sowing, date of harvest, 
yield of grain and straw, and manures used (superphosphate, 
gypsum, and potash). The variety tested was Henderson’s 
Early Green (Guelph) (p. 198). (2) Results of manure 
experiments with soya bean (Early Green) in lb. per acre. 
Sown 4 Nov. 1904. Harvested 13 March 1905. Increasing 
yields “may be attributed to the association of nitro-bacteria, 
the benefi ts of constant cultivation, and the accumulation of 
humus and residues of fertilizers” (p. 200). (3) Feeding value 
of soya bean cakes for manure, based on experiments by 
Messrs. Lever Bros., Port Sunlight, Liverpool (p. 215).
 Note 1. This is the earliest document seen (Oct. 2017) 
that mentions the use of a soy oil or a soy oil derivative 
(glycerine) in making printing inks.
 Note 2. This is the earliest document seen (May 2004) 
that mentions the use of soy oil to make candles (one of two 
documents).
 Note 3. This is the earliest document seen (Oct. 2017) 
concerning the use of soy oil (or the glycerine derived from 
it) to make explosives.
 Note 4. The next section of this report (p. 218+) is about 
ground nuts (Arachis hypogoea). Address: Director, Div. of 
Agriculture and Forestry, Natal; Principal, Cedara School 
of Agriculture; Formerly Asst. Secretary of Agriculture, 
Southern Rhodesia.
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417. Wing Seed Co. 1911. Alfalfa: And how to grow it (Mail 
order catalog). Mechanicsburg, Ohio: Wing Seed Co. 48 p. 
Illust. Index. 23 cm.
• Summary: This is the company’s mail order catalog. 
The back cover is fi lled with a black-and-white photo of 
a man, dressed in a white shirt and black hat, standing in 
a huge, well manicured fi eld of “Wing’s Mikado Soys” 
growing in rows. The long section titled “Soy beans” (p. 
15-21) begins: “Two years ago we ventured the assertion 
that Soy Beans were one of the coming crops. Today we are 
much more certain of it than we were then. Out of twelve 
hundred bushels of seed which we sold last year, only half a 
dozen partial failures were reported to us; all the rest of our 
customers being very enthusiastic over the crop.”
 “We believe that we are the largest retailers of soy 
beans in the United States. Possibly we retail as many as 
all the rest of the dealers put together. We believe, also, 
that we are spending more money to test varieties of these 
beans to ascertain which are the good ones, and to perfect 
them, by plant row breeding and selection, than any other 
fi rm in the United States. We think that we can see decided 
improvement in our varieties from the breeding work which 
we have done with them. Wing’s Mikado, Mongol and Sable 
varieties are our own, obtainable only directly from us. We 
have no agent, and no other seedsmen have them.”
 The following varieties are offered: Wing’s Mikado 
(“A splendid variety, a little better adapted to grain than to 
hay,...”), Wing’s Mongol (Secured in 1908; very similar 
to Wing’s Mikado), Wing’s Sable (“A remarkable variety 
secured by us in 1908 and considerably improved by us 
since that time.”), Wing’s Extra Select Sable, Jet, Kingston, 
Peking (“A variety so much like Wing’s Sable as to be 
indistinguishable from it, except that it does not stand 
poor quality soil quite so well as the latter. Under ordinary 
conditions this is one of the fi nest beans that we have, and 
on moderately fertile soil it will make as heavy a yield 
of grain as any variety, and is also splendid for forage if 
desired.” Matures in about 115 days), Wilson (Excellent 
for forage), Ito San, Mixed Soy Beans, a Stray Soy Bean 
(“This plant volunteered in our trial grounds; we do not 
know the variety. We consider it the fi nest plant we have ever 
seen. It contained 533 pods. Its seed will be sown on our 
trial grounds next year.”). Photos show (p. 15-28): (1) Two 
children “Inspecting the soy bean test plots.” According to 
William Wing of Pella, Iowa (Dec. 1998), these are the sons 
of Charles B. Wing. The elder is Gardner Bullard Wing, and 
the younger is Winston Wing. (2) Two children in fi eld of 
shoulder-high “Peking soys just ripening. This looks like 30 
bushels per acre.” (3) Two soy bean plants with many leaves 
and some pods–Wing’s Mikado. (4) Three soy bean plants 
with many pods and no leaves–Wing’s Mikado. (5) Two soy 
bean plants with many pods and no leaves–Wing’s Sable. 
(6) Two soy bean plants with many leaves and some pods–
Wing’s Mongol. (7) One soy bean plant with many leaves 

and some pods–Wing’s Sable. (8) One soy bean plant with 
many pods and no leaves–a stray soy bean. (9) Two soy bean 
plants with many leaves and some pods–Kingston. (10) One 
soy bean plant with many leaves and some pods–Peking. 
(11) A young boy standing in a plot of shoulder-tall “extra 
heavy yielding Sables.” (12) Two soy bean plants with many 
leaves and some pods–Wilson. (13) One soy bean plant with 
many pods and no leaves–Ito San. (14) One soy bean plant 
with many leaves and some pods–Jet–”Note nodules on the 
roots.” (15) Two children seated (one in a big straw hat) in 
front of a fi eld of soybeans (inside back cover).
 Location: Bailey Hortorium, Mann Library, Cornell 
University, Ithaca, New York.
 Note: This is the earliest document seen (Nov. 2020) that 
mentions the soybean variety Wing’s Extra Select Sable, or 
the term “Select Sable.” Address: Mechanicsburg, Ohio.

418. Zavitz, C.A. 1911. The professor of fi eld husbandry and 
director of fi eld experiments. Ontario Agricultural College 
and Experimental Farm (Guelph), Annual Report 36:169-
247. For the year 1910. See p. 217-18.
• Summary: The section titled “Varieties of soy beans” (p. 
217-18) states: “Soy beans or Japanese beans have been 
advertised in seed catalogues under the name of Soja beans. 
During recent years, a considerable interest has been taken 
in this crop in England, the United States, and in Canada... 
Probably thirty varieties in all have been under experiment 
in our college, but only a few of these ripen their seed. The 
two varieties that have become the most prominent in our 
experiments at Guelph are Early Yellow and Medium Yellow. 
[Note: The Guelph variety was not developed in Canada.] 
The Early Yellow variety has proven to be one of the best for 
most parts of the Province as it yields very well and matures 
early. In the average results of growing the Early Yellow 
Soy Beans at the College in each of fi fteen years we have 
obtained exactly 15 bushels of threshed seed per acre.
 “In 1909 and again in 1910, no less than sixteen 
varieties of Soy Beans were grown in the Experimental 
Department. A number of these were tested in 1909 for the 
fi rst time, several of them being obtained from Dr. Piper, 
Department of Agriculture, Washington [DC].”
 In 1910 soybean trials, the greatest yields were obtained 
by the following varieties: Chernie 23.5 bushels/acre, 
Habara [Habaro] 21.6 bu, Buckshot 21 bu, Tsurunoko 19.6 
bu, Akasaya 17.5 bu, and Early Yellow 17.2 bu. All other 
varieties gave 15 or less bushels per acre. Address: Guelph, 
Ontario.

419. Zavitz, C.A.; Squirrell, W.J. 1911. Results of co-
operative experiments in agriculture. Ontario Agricultural 
and Experimental Union, Annual Report 32:14-44. For the 
year 1910. See p. 16, 19, 24.
• Summary: This volume begins with a list of the name 
and address of all members of the Ontario Agricultural 
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and Experimental Union. A table titled “Co-operative 
experiments for 1910” (p. 16), under “Grain crops” includes 
“Testing two varieties of Soy, Soja, or Japanese beans–2 
plots.”
 In the section on “Grain crops,” a full-page table 
titled “Grain crops, 1910” (p. 19) shows that 2 tests were 
conducted on “Soy beans.” Brown (comparative value 100), 
yielded 0.16 tons/acre of straw and 9.00 bu/acre (540 lb/acre) 
of grain. Early Yellow (C.V. 100), yielded 0.40 tons/acre of 
straw and 8.00 bu/acre (480 lb/acre) of grain. (Note: Since 
the weather and rainfall were normal, it is not clear why the 
yields were so low.)
 The subsection titled “Soy beans” (p. 24) states: “About 
twenty varieties of soy, soja, or Japanese beans have been 
grown in an experimental way at the College. Most of these 
varieties require too long a season to give satisfactory results 
in this Province. From this list, however, two of the earliest 
varieties have been selected and have been sent out for 
experiments in the Province. The results are very meagre for 
1910, and show the yields to be comparatively low. It should 
be remembered, however, that the soy beans are exceedingly 
rich in digestible nutrients, comparing favorably with cotton 
seed meal when ground and used for feeding purposes. The 
Early Yellow variety, which has been grown at the College 
in each of the past fi fteen years, have given an average of 
15 bushels, or 900 lb/acre of grain. The yield of the Early 
Yellow variety at the College in 1910 was 17.2 bushels, 
which was very much higher than the average yield of the 
experiments conducted on two Ontario farms.” Address: 1. 
Prof. of Field Husbandry; 2. Lecturer in Field Husbandry. 
Both: O.A.C. [Ontario Agricultural College], Guelph 
[Ontario, Canada].

420. Hooper, David. 1912. Soy bean in India: Glycine 
hispida. Tropical Agriculturist (The) (Peradeniya, Ceylon) 
38(1):11-15. Jan. 15; 38(2):99-103. Feb. 15. [1 ref]
• Summary: This is a reprint of an article by the same author 
with the same title published in 1911 in Agricultural Ledger 
(Calcutta) No. 3. p. 17-33. Address: Australia.

421. J. of the Department of Agriculture of South Australia. 
1912. The soya bean: Increasing popularity. 15(7):757-58. 
Feb.
• Summary: Contents: The trade in beans. Use as a stock 
food. As a restorative crop. Trials in Australia.
 “The extraordinary increase in the soya bean trade 
during the past few years (writes the New Zealand Farmer) 
is one reason why this crop should be thoroughly tested 
in New Zealand. Another reason is that the Soya bean has 
been proved to be a staple legume and a restorative crop for 
profi table growth in rotation with maize.”
 “In England the value of the bean has become so well 
recognised that the London Times states that this year’s 
requirements of the bean (for oil extraction and the residual 

cake for cattle food) would be over one million tons.
 “The soya bean has been hailed as one of Australia’s 
coming crops. From experiments made there ‘wonderful 
results in Queensland,’ and ‘encouraging tests in Victoria’ 
are reported.” At “Cheltenham upwards of 13½ tons of 
green soy fodder per acre was obtained, and 10 tons per 
acre at Ballarat.” Varieties planted at Cheltenham were Ito 
San (yellow), Baird (brown), Brownie (brown), and Guelph 
(green). The yield from each variety in tons of green soy 
fodder per acre is given. Baird was the leader with 13 tons, 
10 cwt and 10 lbs. Note: 1 cwt = hundredweight = 112 
pounds.

422. Miles, A.C. 1912. Appendix C. Agricultural Station, 
Coomassie [later named Kumasi]. Government Gazette 
(Accra, Gold Coast, West Africa) No. 8. Supplement. p. 172-
76. For the year 1910. Summarized by the Bulletin of the 
Imperial Institute. 1912. p. 316.
• Summary: Note: As of 1994, Kumasi is the capital of 
the Ashanti Region of Ghana. Located about 115 miles 
northwest of the capital city of Accra, it had a population of 
415,280 in 1982.
 During the year [1910] the Coomassie Agricultural 
Station distributed 48 soya bean seeds (p. 173).
 Pages 175-76 state: “During the year trials have again 
been made with this crop and prove that under favorable 
conditions the plants are very prolifi c. An area of 9/10 of an 
acre was prepared in the swamp and seed sown at the end of 
February with the following result: 22 lb. of seed harvested 
early in May yielded 448 lb. of soybeans. This is the best 
yield yet obtained in Ashanti. Some of the plants had as 
many as 135 seed pods.
 “A further trial was made in August on an area of 1 
acre on dry ground. 1 cwt. [hundredweight = 112 pounds] 
was sown in drills two feet apart; the germination was very 
poor and the seed had to be re-sown. The crop was reaped 
in December and yielded 108 lbs. of cleaned seed after 
threshing. The beans appear to best on rich light soil on a wet 
clayey sub-soil.”
 Note: The Bulletin of the Imperial Institute (1912, p. 
316) summarizes this article by stating: “Soya bean trials 
in the Gold Coast have not led to very satisfactory results.” 
Address: Curator.

423. Williams, C.G.; Welton, F.A. 1912. The soybean and 
cowpea. Ohio Agricultural Experiment Station, Bulletin No. 
237. p. 239-61. Feb.
• Summary: Contents: Uses: As grain, hay, silage, a soiling 
crop, pasture, and for soil renovation. Culture: Soils, 
fertilizers and inoculation, seedbed, cultivation, time of 
seeding, rate of seeding, manner of seeding. Harvesting: 
Hay, silage, seed, threshing. Varieties: Table III (p. 252) 
describes 32 varieties of soybeans including their weight, 
color, manner of growth, date of bloom, color of bloom, and 
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average height of plants. Table IV (p. 253) gives the yield of 
grain and straw for 32 varieties and includes the average date 
of maturity, average number of days to maturity (112-135), 
average yield per acre of beans (1908-11, plus 2 year and 4 
year averages; highest 2 year average was 25.5 bu/acre) and 
of straw (highest 2 year average was 2,275 lb/acre), pounds 
of straw per bushel of grain (63-116), and retention of beans 
(Good, fair, or excellent), and enemies of soybeans (“So far 
as this Station is aware, there are no enemies of economic 
importance to the soybean in the state.”). Table V (p. 255) 
shows many varieties of soybeans grouped into early (116 
days or less), medium (117-126 days), and late (127-132 
days). For each variety is given: Average date of maturity in 
Ohio, average number of days to maturity, two-year average 
yield per acre of beans and straw, and weight per bushel of 
seed.
 “Within the last twenty or twenty-fi ve years it [the 
soybean] has gained considerable prominence in the 
agriculture of several states, notably Massachusetts and 
Kansas, into both of which states the seed was imported 
direct from Japan. The wide variations in different varieties 
as regards time of maturity, permit it to be grown pretty 
generally throughout the United States. Roughly speaking, 
the earliest varieties can be grown successfully as far north 
as corn. In Ohio the acreage at present is not large, but is 
rapidly increasing. The Ohio Experiment Station has been 
growing soybeans continuously in a small way since 1894. 
From year to year the acreage has been gradually increased, 
until now about fi fteen acres are grown annually.”
 Harvesting: The harvesting of soybeans for hay is 
“the most diffi cult work connected with the growing of 
the crop. No satisfactory machinery especially adapted to 
handling them has as yet been placed on the market... For the 
harvesting of soybeans for seed, probably the best machinery 
available is either the ordinary mower with side delivery 
attachment, or the old-time self-raking reaper.
 “Threshing: While it is essential to have soybeans well 
cured before threshing, yet at the time of threshing it is 
desirable that they be damp or ‘tough.’ In this condition they 
can be threshed in an ordinary threshing machine with very 
little cracking of beans, providing the machine be run slowly 
and with blank concaves.”
 Photos show: A fi eld of soybeans, July 27, 47 days after 
planting (oval photo on cover). A soybean plant with leaves 
removed and many pods visible (p. 242). Soybean roots with 
and without nodules (p. 246, from First Principles of Soil 
Fertility, by Vivian).
 Note 1. This is the 2nd earliest English-language 
document seen (Oct. 2016) with the word “soybean” or 
“soybeans” in the title.
 Note 2. This is the 2nd earliest experiment station 
publication seen (Oct. 2016) with the word “soybean” or 
“soybeans” in the title. The last such publication was also 
from Ohio.

 Note 3. This is the earliest English-language document 
seen (April 2019) that uses the term “enemies” (or “enemy”) 
in connection with soybean pests. Address: 1. Chief, 
Agronomy; 2. B.S., Asst., Agronomy. Both: Wooster, Ohio.

424. Wing, Chas. B. 1912. Soybeans and cowpea yields 
(Letter to the editor). Breeder’s Gazette 61(17):993. April 24.
• Summary: “To The Gazette–I note on page 650 of your 
issue of March 13 my brother’s comments on the soybean, 
and especially his statement that one can easily grow about 
600 pounds of soybeans per acre. C.G. Williams of the Ohio 
Experiment Station says that the average yield of soybeans is 
probably 18 or 20 bushels, and this more nearly corresponds 
with the ideas of everyone who has had much experience 
with the plant. A.A. Parsons of Indiana, one of the oldest and 
largest growers in the country, gets about 30 bushels to the 
acre each year. I have grown them myself for over ten years, 
and do not recall a yield of less than 15 bushels, even with 
the old varieties. I have repeatedly grown 30 to 38 bushels 
in a test plot, while Prof. C.G. Williams, I believe, reports 
nearly 50 bushels in a test plot. A.A. Parsons has grown 50 
bushels in a test plot, and John M. Perley of Missouri, who is 
on one of the Government administration farms, grew over 
50 bushels in a test plot. We have many letters from farmers 
in every part of the country who are growing 25 to 35 under 
fi eld conditions, so that a yield of 600 pounds, or ten bushels, 
as mentioned by my brother, seems like an injustice to this 
plant. He also states that the soybean if cut off and taken 
away does not enrich the soil much if at all, nor does the 
cowpea. I have had very little experience with cowpeas, but 
the fi gures which I have from experiment stations as well 
as from private growers indicate that there is a moderate 
benefi t derived from the cowpeas even when cut off for hay. 
The same would apply to soybeans, if they were inoculated. 
Unfortunately many growers have grown soybeans without 
inoculation. The plant does fairly well without inoculation, 
but of course impoverishes the soil when it has no nodules. 
When it is inoculated its roots carry as many nodules as any 
plant we have ever seen, and there is no good reason why it 
should not restore some fertility to the soil in the shape of 
nitrogen when it has these nodules.
 “I have been unable to fi nd accurate fi gures showing the 
amount of nitrogen which the soybean does add to the soil, 
this being probably because the plant is somewhat new; but 
if appearances, judged from its nodules, count for anything, 
as they are usually supposed to do, the amount added would 
by no means be negligible. As a matter of fact, everybody 
knows that any legume which is made into hay or fodder 
adds much less nitrogen to the soil than one plowed under. 
The statistics on this point usually show that when the hay 
is removed only one-half as much nitrogen is added to the 
soil as when the hay crop is turned under. I believe this to be 
well-established scientifi c principle that has been repeatedly 
demonstrated, and I do not believe that it can be shown by 
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scientifi c demonstration that either the soybean or cowpea 
should be put in a class by itself as a plant which adds no 
fertility to the soil when the tops are removed.
 “Champaign Co., Ohio. Chas. B. Wing.” Address: 
Cayuga, Indiana.

425. Agricultural J. of India (Calcutta). 1912. Soy beans. 
7(2):207-08. [1 ref]
• Summary: “The Report on the Agricultural Stations in the 
Central Provinces and Berar for the year 1910-11 contains 
a few notes on the experiments with the cultivation of 
Soy Bean at the Powarkhera and Nagpur College Farms.” 
At Powarkhera, a small-seeded Japanese variety grew 
splendidly and gave a yield of about 800 pounds of beans 
per acre. But analysis showed that these beans contained 
only 10% oil and are thus more suited for forage purposes. 
On the Nagpur College Farm, the farm variety, introduced 
in 1882, was grown on an extended scale this year with and 
without superphosphate: 10 acres were sown... Some 15 
new varieties were tried this year. At Pusa, too, soy beans 
obtained from Nagpur were tried, with the result that a yield 
of nearly seven maunds per acre was obtained, which is not 
suffi cient to pay for the cultivation and for the occupation of 
the land for two seasons.–[Editor].

426. Grantham, Arthur E. 1912. Soy beans. Delaware 
College Agricultural Experiment Station, Bulletin No. 96. 39 
p. May 1. [13 ref]
• Summary: Contents: Introduction. The soy bean plant. The 
adaptability of soy beans to Delaware conditions: Soil and 
climate, farm practice. Methods for utilizing soy beans: Soy 
beans for hay, soy beans for pasture, soy beans for soiling 
and ensilage, soy beans as a concentrated feed, soy beans 
for seed production, soy beans for soil improvement, green 
manure, soy beans in crop rotation (a fi ve-year rotation, a 
four-year rotation, a three-year rotation, a two-year rotation). 
Varieties of soy beans. Varieties especially mentioned for 
Delaware. Cultural methods for soy beans: Preparation 
of soil, time of planting, seeding and cultivation, rate of 
seeding, fertilizers for soy beans, inoculation for soy beans. 
Harvesting and curing soy bean hay: Stage of maturity for 
cutting, curing. Harvesting and threshing soy beans for seed: 
Maturity of the plants, machinery for harvesting (mower, 
hay-rake, mower with a bunching attachment, self-rake 
reaper, side-delivery rake, self-binder), threshing (with 
an ordinary grain separator if some of the concaves are 
removed; it is best to run the cylinder at about half the speed 
used in threshing grain), storing soy bean seed, soy beans 
as a source of oil and protein, cooperative work with soy 
beans, soy beans in mixtures (with cowpeas, corn, millet, or 
sorghum), soy beans compared with cowpeas.
 An excellent review. In a 5-year test at the Delaware 
Station comparing methods of sowing and spacing, 5.9 bu/
acre higher yield was obtained when the soybeans were 

drilled solid. When the soybeans were cultivated (drilled in 
rows 32 inches apart and cultivated 3 times), only about 22% 
as much seed was used as when they were drilled solid.
 The soybean varieties fi rst grown extensively in the 
USA and “now the principle sorts offered by seedsmen” 
are (details are given on each, p. 20-25): Ito San (17,268 
yellow; also called Medium Yellow and Early Yellow), 
Guelph (17,261, green; also called Medium Green, Medium 
Early Green, and Early Green), Mammoth (17,280, yellow; 
frequently called Mammoth Yellow), Hollybrook (17,278, 
yellow), Medium Yellow (17,269, yellow; undoubtedly 
confused with Ito San and Hollybrook, but different from 
them). “Varieties especially recommended for Delaware:... of 
the varieties which have been tested for three years or more, 
the Wilson, Peking, Morse and Arlington are promising 
for high seed yields. These are closely followed by Nemo, 
Hollybrook, Amherst, Austin, and Meyer” (p. 22-25).
 Concerning protein and oil content (p. 35). “It will be 
seen that 17 varieties of the 51 analyzed contained 40 per 
cent. protein. The difference in protein content ranged from 
35 per cent. to 44.8 per cent., while the average for the whole 
number was 39.2 per cent. The oil or fat content varied from 
14.1 per cent. to 20.4 per cent., with an average of 18 per 
cent. Only four varieties produced more than 20 per cent. of 
oil. Very high oil and very high protein do not seem closely 
correlated. The variety yielding the most protein gave the 
lowest yield of oil.”
 “Cooperative work with soy beans” (p. 37): In the 
Spring of 1911, four-pound lots of soy beans of the Wilson 
and Peking varieties were sent out to more than one hundred 
farmers of the State, together with directions for growing. 
Owing to the unusually dry summer, several reported failure 
due to the condition of the soil at the time of planting. Many 
of the reports were highly gratifying and indicate that these 
varieties, especially the Wilson, will produce good yields on 
any type of soil in the State. The average of the yields from 
the four pounds of the Wilson variety was 240 pounds. The 
best yield of this variety was made by Mr. J.C. Cowgill, of 
Dover, who grew 540 pounds, or nine bushels, from four 
pounds of seed.
 “The average yield of the Peking lots was 220 pounds. 
The best yield was made by Mr. V.B. Allen, of Seaford, who 
threshed 375 pounds, or six bushels and one peck. By this 
means, a number of farmers have secured seed suffi cient 
to plant a considerable area this season. Seed of these two 
varieties should be readily obtainable in the future.”
 Tables show: (1) Composition of various feeding stuffs, 
incl. soy bean hay and soy beans (grain) (p. 8). (2) Relative 
growth and composition of the roots of soy beans and 
cowpeas (p. 13). (3) Fertilizing ingredients of various hays 
and seeds, incl. soy bean hay. (4) Varieties of soy beans: Ito 
San, Buckshot, Wilson, O’kute (or Okute, see p. 35), Nemo, 
Morse, Ogema, Guelph, Hollybrook, Amherst, Sherwood, 
Meyer, Ebony, Brooks, Kingston, Haberlandt, Austin, Cloud, 
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Hope, Medium Yellow, Flat King, Butterball, Arlington, 
Chernie, Mercko, Pingsu, Brindle, Fairchild, Habero, Eda, 
Tashing, Taha, Baird, Peking, Chestnut, Sedo, Manhattan, 
Columbia” (p. 20-21).
 (5) Test of varieties for hay and seed production (p. 25). 
(6) Comparison of methods of sowing, 1908-1911, yields 
cultivated-drilled vs. not cultivated-solid sown (solid sown 
gave higher yields, p. 28). (7) Effect of fertilizers on soy 
bean yields: Acid phosphate, muriate [chloride] of potash, 
nothing (p. 29). (8) Composition of the soy bean plant at 
different stages of maturity (p. 30). (9) Weight and moisture 
content of soy beans at different stages of maturity (p. 31). 
(10) Analysis of 51 soy bean varieties (28 named and 23 
unnamed) for oil and protein (Averages for air-dry material: 
Protein 39.2%, oil 18.0%.)
 Photos show: (1) Piles of soy bean hay curing in a 
fi eld (cover). (2) Uprooted soy bean plants showing the 
development of nodules 30 days after planting (p. 13). (3) A 
man standing in a fi eld of soy beans that produced 30 bushels 
of seed per acre on the Delaware Experiment Station farm 
(p. 18). (4) A man standing waist deep in “soy beans ready 
to cut for hay” (p. 22). (5) A large fi eld of young soy beans 
cultivated for seed–rows 32 inches apart (p. 32). (6) Soy 
beans growing in Kent County, Delaware (p. 34).
 Note: This is the earliest document seen (Nov. 2020) that 
contains the term “drilled solid”–which means rows drilled 8 
inches apart. Address: Agronomist, Newark, Delaware.

427. Etheridge, W.C. 1912. Report of Division of Agronomy. 
North Carolina Agricultural Experiment Station, Annual 
Report 34:16-21. For the year ended June 30, 1911. See p. 
17-18.
• Summary: Variety testing: Peas and beans. “Among the 
varieties of soy beans in 1910 Hollybrook, Haberlandt, and 
Jet were in the lead, 22.9, 22.5, and 19.5 bushels per acre. 
Jet, Guelph, Ebony, Amherst, Kingston, and Haberlandt 
are the earliest maturing varieties. Mammoth Yellow is a 
better variety for hay than any of the others. Jet, Amherst, 
Kingston, Haberlandt, and Guelph do not ripen uniformly 
and on this account it is practically impossible to gather all 
their seed because the pods that are more forward in ripening 
split and shatter their seed before the other pods mature. 
These varieties would make an excellent pasture for hogs. 
They grow in short, thick, heavily fruited bunches, and if 
planted with a drill or broadcast would make a very heavy 
yield of seed...
 Fertilizer tests were done on corn and cotton with 
phosphate slag and phosphate rock. “Under test last year 
were [the commercial products] Solubilized Organic 
Nitrogen, Potash Manure, Beet Refuse Compound, and 
Calcium Cyanamid. These were tested in comparison 
with the better known nitrogenous materials, Dried Blood, 
Sulphate of Ammonia, and Nitrate of Soda.” Peruvian Guano 
was also used.

 Etheridge was later a soybean pioneer in Missouri.
 Note: This is the earliest English-language document 
seen (Oct. 1999) that mentions the application of slag or 
phosphate slag, as a fertilizer, to soy beans. Address: Assoc. 
Agronomist [West Raleigh, North Carolina].

428. Heron, A.H. 1912. The soya bean and its uses (From 
Cope’s planting leafl ets). Queensland Agricultural Journal 
29(1):88-95. July. [1 ref]
• Summary: A near reprint of: Heron, E.H. 1911. “O feijao 
soya e os sues usos [The soybean and its uses].” Reparticao 
de Agricultura Mozambique, Boletim (Mozambique 
Department of Agriculture, Bulletin) No. 5. 16 p.
 The soja bean constitutes a good food for swine. 
Address: Australia.

429. Li, Yu-ying; Grandvoinnet, L. 1912. Le soja: Sa 
culture. Ses usages alimentaires, thérapeutiques, agricoles et 
industriels [The soybean: Its culture. Its food, therapeutic, 
agricultural, and industrial uses]. Paris: Augustin Challamel 
(Rue Jacob 17). 150 p. Illust. Index. 25 cm. Translated into 
French and expanded from the Chinese edition, published 
by la Societé Biologique d’Extréme-Orient (1910). [151 ref. 
Fre]
• Summary: One of the earliest, most important, infl uential, 
creative, interesting, and carefully researched books ever 
written about soybeans and soyfoods. Its bibliography on 
soy is larger than any published prior to that time. It was fi rst 
published as a series of eight articles in Agriculture Pratique 
des Pays Chauds (Bulletin du Jardin Colonial) from 
September 1911 to April 1912. Before being published as a 
book, it was revised slightly by adding a table of contents at 
the back, dividing the material into 5 parts with 19 chapters, 
and adding several photos (p. 16-17), a world map showing 
the distribution of soybean cultivation (p. 21), and an 
interesting 2-page table (p. 66-67).
 Contents: The soybean: Origin and history. Part I: 
Soybean culture. 1. Species and varieties of soybeans: 
Botanical characteristics, species, varieties (Chinese, 
Japanese, Indian, Indochinese, Hawaiian, USA, European). 
2. Needs of the soybean: Climatic, geographical area of 
the soybean by region worldwide, agrological/soil needs, 
fertilizers, soil preparation, the place of the soybean in crop 
rotations. 3. Soybean seeds: Study of seeds (by weight, 
by germination rate, selection of seeds), time of planting, 
plant spacing, depth of seeding, rate of seeding per hectare, 
method of seeding (broadcasting, in rows, in mounds). 
4. The soybean during its vegetative stage: Germination, 
transplanting, types of care (e.g., second dressings), 
irrigation, fl owering and fruiting, enemies of the soybean 
(e.g., insects). 5. Harvest of soybeans: Time for harvest 
(forage or grain), methods of harvesting (forage or grain; 
mechanical mower), threshing (use of machine), yields of 
soybeans (forage and grain in various countries, ratio of 
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seeds harvested to straw is about 1 to 2, yield of nutrients). 
6. Fixation of atmospheric nitrogen by soybeans, and 
improvement of the soil. 7. The soybean in mixed cultures 
and alternate rows: With corn, cowpeas, rice, sweet sorghum, 
or millet.
 Part II: Chemical composition of the soybean. 1. 
Composition of the plant: Minerals in the leaves and 
total plant. 2. Study of the seed: Composition, chemical 
composition, microscopic comparisons, table of analyses by 
28 previous researchers, albumins, sugars, starch, dextrin or 
dextrine, diastase, lipids, ash/minerals.
 Part III: The soybean as human food and animal feed. 
1. The soybean as feed for animals: Green forage and hay. 
2. The soybean in human feeding: From the viewpoints of 
physiology, economy, and gastronomy. The role of soya in 
special diets: Vegetarianism, remineralization, diabetic, and 
lactose intolerant.
 Part IV: Food products based on soya. 1. Soymilk and 
its derivatives: Soymilk (Methods of manufacture, Chinese 
and modern at l’Usine de la Caséo-Sojaïne, nature and 
properties [physical and chemical] and composition of the 
milk, action of ferments and diastases (enzymes) on the 
milk, uses of the milk, the residue from the soy dairy [okara], 
condensed soymilk, powdered soymilk, fermented soymilk 
(kefi r, yogurt, etc.)), tofu (called Caséo-Sojaïne, or fromage 
de soya; methods of production, coagulants, yield of tofu, 
storing tofu, composition and comparison with various 
meats, digestibility, culinary preparations made from tofu 
(smoked tofu, tofu pâté, tofu sausages)), Soy casein (food 
and industrial uses). 2. Soy fl our and its derivatives: Soy 
fl our, soy bread, wholemeal bread, other products based 
on soy fl our (as biscuits and cakes for diabetic diets). 3. 
Soy oil and its by-products: Soy oil, physical and chemical 
properties, usage, residue of the oil mill: the cake, price, 
uses. 4. Use of the soybean as a legume: Whole soybeans 
(composition and digestibility), soy sprouts (germes de soja), 
green vegetable soybeans (le soja frais). 5. Fermented soy 
condiments: Solid condiments from Japan: Tokyo natto (Le 
Tokio-Natto) and Ping-Ming natto or tao-tche (Le Ping-ming-
Natto; fermented black soybeans with salt, ginger, orange 
rind, etc. A similar product is made in China and called tao-
tche). Paste condiments: Miso (four types and composition), 
tao-tjung (Chinese miso). Sauces: Shoyu (its production, 
varieties, properties, composition), chiang-yu (tsiang-yeou), 
ketjap [kechap, from Java], tuong (from Annam, with rice or 
corn), tao-yu (widely used in China and Japan, described by 
Prinsen Geerligs). 6. Confectionery products: Comparison 
with chestnuts, roasted soy fl our to replace chocolate. 7. Soy 
coffee (with analysis by Kornauth). 8. Special fermented 
products: Kiu-tsee (a special commercial ferment from 
Canton described by Thiersant), fermented soymilks.
 Part V: Industrial uses of soybeans. Oil based: soap, 
wax candles (bougie), and paint oils. Protein based: sojalithe 
or soy stone which corresponds to lactite, insulators for 

electrical apparatus, glue, etc. Conclusion. Addendum 
(Complément) to Part III, Chapter 1: Soybean straw and 
stems. Composition of various seeds, including soybeans. 
Soy fl our. The cakes from oil mills. Soymilk and the cake 
from soy dairies (tourteau de laiterie, okara).
 A very interesting table (p. 66-67, which does not appear 
in the original 8 articles) shows earlier nutritional analyses 
of the composition of soybeans by Steuf (from Hungary, 
Mongolia and China), Schroeder, Caplan, Pellet (from China, 
Hungary, Etampes), Muntz, Nikitin (black soybeans from 
Russia, 2 samples), Lipski [Lipskiy] (yellow, from Russia), 
Giljaranski (yellow from Russia, China and Japan; black 
from China and Japan; green), König (Hispida platycarpa 
black, Tumida yellow, brown and black), Prinsen (white from 
Java and China), Goessmann, Kellner, USDA, Chemiker 
Zeitung (white from Java and China, 29 Jan. 1896), Scuff 
(misomame; miso soybeans), Zulkovski (yellow from China, 
reddish brown from Mongolia), Institut Agr. de Vienne 
(Austria; yellow from Vienna, reddish brown from Tyrol), 
Ecole Imp. et Roy d’Ag. Hong (yellow from Mongolia and 
China, reddish brown from China), Chez M. Olivier Lecq 
(from Moravia), Lechartier (Etampes and black), Joulie 
(yellow), Stingl and Morawski, Bloch (yellow, green, and 
black), Balland, Cavendish Evelyn Liardet (yellow, brown, 
green, black, and white), Jardin Colonial (Laos, Tonkin, 
China), Aufray (Tonkin, Yun-nan), Homes Laboratory (black 
from China, or white). Photos and illustrations are the same 
as those referenced in individual sections of the book, except 
for the following: A fi eld of soybeans (p. 16). A soybean 
plant growing in Europe (p. 17). Color illustrations appear 
facing pages 12, 22, and 64. Address: Li is from Societe 
Biologique d’Extreme-Orient (Chine). Grandvoinnet is from 
Ingenieur Agricole (G.).

430. Tracy, S.M. 1912. Forage crops for the cotton region. 
Farmers’ Bulletin (USDA) No. 509. 47 p. Oct. 11. See p. 29, 
43-44.
• Summary: Forage crops include grasses, legumes, and 
miscellaneous (such as chufas), hay crops, pastures, silage 
crops, and soiling crops. In the section on “Legumes” (p. 
21-33) are subsections on alfalfa, melilotus, red clover, 
alsike clover, crimson clover, bur clover, lespedeza or Japan 
clover, cowpeas, soy beans, velvet beans, vetches, Florida 
beggarweed, and peanuts (p. 33). In the subsection on “Soy 
Beans” we read (p. 29): “Although the soy bean has been 
grown in this country occasionally for a long time it is only 
within the last 10 years that it has attracted general attention 
as a forage crop. It has been found to grow well in all the 
cotton region, as well as farther north. It is strongly drought 
resistant and makes a hay similar in quality to that from 
cowpeas, though usually with a larger proportion of seeds 
and somewhat more woody stems. There are many varieties 
which differ greatly in time of growth, some ripening 
within 90 days from sowing the seeds, while others require 
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the whole season. The Mammoth, a late variety, is now 
commonly grown in the South. The Ito San is a good early 
variety and quite commonly grown. A number of recently 
introduced varieties are becoming popular, among them the 
Haberlandt, Acme and Tokyo. For the region near the Gulf 
coast the Riceland and Barchet varieties have given the best 
results.”
 “Inoculation with soil from an old soy-bean fi eld is 
desirable but not usually necessary in the South. Rabbits are 
exceedingly fond of the young plants and sometimes cause 
serious injury to the crop when the fi eld is near woods.”
 “The yield of seed varies from 10 to 30 bushels per acre. 
It is not a desirable crop to plant with corn, as it matures 
too late. As the seeds of many varieties shatter badly, the 
gathering for seed should not be delayed longer than is 
necessary for their ripening, and many more seeds will be 
saved if the cutting is done early in the morning while the 
pods are still damp with dew.”
 The section on “Temporary pastures” (p. 42-43) 
recommends planting soy beans in June and July, August, 
September and October (along with cowpeas, chufas, corn, 
and peanuts), and November.
 The section titled “Silage crops” notes: “While the 
silo is of less importance in the cotton region than in the 
regions of shorter grazing seasons [further north], it is 
usually a profi table investment for the dairyman.” It provides 
succulent feed through the dry months of late summer. Corn 
and sorghum are the principal crops for making silage, but 
the quality of the feed made from them is greatly improved 
when mixed with even a small portion of some legume, like 
cowpeas, soy beans, or beggarweed.”
 The section on “Soiling crops” (p. 44) begins: “Soiling 
is often more economical than grazing, especially where 
land is expensive, as it enables one to keep fully three times 
the number of animals on the same area.” “On soils where 
alfalfa can not be grown it is usually possible to use vetches, 
cowpeas, or soy beans in its place.”
 Concerning “Making hay” (p. 44-45): “Legumes like 
cowpeas and soybeans in which the seed is an important part 
of the forage, should not be cut until the earliest pods begin 
to mature.”
 A table titled “The best forage crops for the Southern 
States” (p. 46-47) lists 6 types of forage crops in 8 states. 
The soybean is listed under two of the types: (1) Annual 
summer crop for hay in North Carolina, South Carolina, 
Alabama, Mississippi, and Louisiana. The most popular 
summer crop for hay is cowpeas; sorghums and lespedeza 
also rank high. Soy beans are typically third or fourth on the 
list; (2) Annual summer crop for pasture in North Carolina, 
South Carolina, Alabama, and Mississippi. The most popular 
summer crop for pasture is cowpeas, followed by lespedeza. 
Soy beans are typically second or third on the list.
 The subsection titled “Chufas” (p. 34-35) states that they 
are “a profi table crop on sandy soils where winter grazing is 

wanted for hogs and poultry. They grow best on soils which 
are very light and sandy and yield well with a moderate 
amount of cultivation... Many growers claim that the tubers 
are more fattening than peanuts.”
 Note: Samuel Mills Tracy lived 1847-1920. Address: 
Special Agent, Offi ce of Forage-Crop Investigations.

431. Carver, Geo. W. 1912. Re: Memorandum Co. 2.–
Experiment Station–Crops grown. Letter to Booker T. 
Washington, Tuskegee Inst., Alabama, Nov. 26. 5 p. 2 
drawings. Typed, with signature.
• Summary: “I beg to send you a memorandum of crops, 
with results, grown on the Experiment Station.”
 “Plot 10–Soja beans–2/25 acre. These were planted in 
2½ foot rows–drilled in the same manner as cow peas. They 
were planted May 16. They made a fi ne growth, soon lapping 
in the rows, literally covered with pods, giving a yield 
of 12,375 pounds of green forage per acre, or 3 tons, and 
187 pounds of dried forage of the nicest possible kind. No 
fertilizer was used on this plot other than the compost, which 
averaged 8½ tons per acre.”
 Location: Library of Congress, Washington, DC. 
Microfi lm of The George Washington Carver Papers 
in the Tuskegee Institute Archives, Roll 5 #0207-0211. 
Address: Director, Dep. of Research and Experiment Station 
[Tuskegee, Alabama].

432. Kuijper, J. 1912. Soja [Soya]. Departement van den 
Landbouw, Suriname, Bulletin No. 29. p. 24-29. Nov. [Dut]
• Summary: In recent years, since 1908, soya has become 
a product of great importance on the world market. There 
are few products whose exports have risen so dramatically 
in just a few years. The reason for the great expansion of 
trade in soya can be found in the great demand by industry 
for oilseeds. For more than 30 years, experiments have been 
conducted on growing soybeans in Europe, but the results 
have not been very promising. Some people have suggested 
that soya might be able to be grown in Suriname. It is grown 
in many tropical countries, including Siam, British India, and 
Java. Requirements for cultivation and yields are discussed. 
Japan reports the highest yields, 2,500 kg/ha, compared with 
1,000 to 1,400 kg/ha from the USA. Soybeans produce more 
protein and oil per unit area of land than any other farm crop. 
The seed is used mainly for human consumption but the 
plant also yields, fresh or dried, an excellent livestock feed, 
which is why so much research on it is now being conducted 
in Australia and America. It is important for Suriname that 
soya can be used as a green fodder, for example interplanted 
and fed with corn.
 From soya one can make numerous products such as 
soymilk (soyamelk), soy cheese [tofu] (soyakaas, whose 
food value is higher than that of meat), soy fl our, soy bread 
(soyabrood), oil (olie), various sauces (soya sauce, Worcester 
sauce, etc.), and various substitutes for coffee and chocolate, 
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etc. (surrogaten voor koffi e en chocolade enz.).
 In Suriname soya is cultivated on a small scale by the 
Javanese, for example in Lelydorp and in the settlements 
of Johan and Margaretha. Many experiments with Soya 
have already been conducted in the experimental garden 
(Cultuurtuin). Seeds imported from America did not give 
good results; the plants remained small, yielded few fruits, 
and died quickly thereafter. It is a common occurrence that 
plants from temperate or subtropical regions do not grow 
well in the warm tropics in the rainy season. Of the seeds 
cultivated in Suriname, two varieties give good results. 
Those cultivated by the Javanese give hardy plants and a 
lot of seed though exact yield fi gures are not available; the 
planted area is still quite small. But the yield is about 1,000 
kg/ha. Apparently the necessary bacteria are present in the 
soil, for the roots show nodulation.
 In the experimental garden two beds of soya were 
planted on May 24. The fi rst seeds ripened after 3 months 
and within 4 months all was harvested. Thus the plants 
developed during the rainy season, and they probably got 
too much water. The results would probably be better if 
this season could be avoided. Soya is sold in Suriname for 
hfl  30 per bag, a considerably higher price than that paid in 
Europe. On the plantations Peperpot and Jaglust experiments 
with soya have also been conducted. The European seed that 
was used gave very limited results. The experiments will be 
conducted again using Suriname seeds.
 With the market price at hfl  10 per bag, it seems very 
unlikely that the cultivation of soya in Suriname will ever be 
profi table, unless high yields can be obtained. As mentioned 
above, this seems unlikely. Small scale cultivation for sale in 
Suriname, however, seems advantageous at present, while in 
areas where cattle are raised the use of soya as a green feed 
to replace more expensive secondary feeds will likely give 
good results.
 Note 1 This is the earliest document seen (March 2021) 
concerning soybeans in Suriname, or the cultivation of 
soybeans in Suriname.
 Note 2. This is the earliest Dutch-language document 
seen (March 2021) that uses the term surrogaten voor koffi e 
to refer to soy coffee.
 Note 3. This is the earliest Dutch-language document 
seen (March 2021) that uses the term soyamelk to refer to 
soymilk.
 Note 4. This is the earliest Dutch-language document 
seen (March 2021) that uses the term soyakaas to refer to 
tofu. Address: Surinam.

433. Thompson, Firman; Morgan, H.H. 1912. Soy bean oil. 
Delaware Agricultural Experiment Station, Bulletin No. 98. 
13 p. Dec. 1.
• Summary: Contents: Introduction. Production of oil. 
Quality of oil. Some constants of soy bean oil. Methods 
used. Uses and value of oil. Qualities of cake or meal. Value 

as green manure and as an oil seed crop.
 Recently many U.S. experiment stations, especially in 
the South, have conducted soy bean cultivation experiments, 
with “fairly uniform success. Almost invariably, however, 
the object of these experiments has been to determine their 
value as a forage crop or for green manure, rather than to 
determine the industrial or economic value of the bean.” A 
table compares the nutritional composition of the soy bean, 
cottonseed, and fl ax seed. The soy bean contains the least oil 
(17.2%) and the most protein (33.5%) of the three.
 “In 1908, owing to a scarcity of linseed and cottonseed 
products, serious attention was given to the soy bean as 
an oilseed by the oil mills of England, with the result that 
during 1909 about 400,000 tons were imported by them 
for the manufacture of oil. The oil produced was received 
so favorably by various industries that the importation 
of the beans into England and other European countries 
has increased very rapidly... At the present time over 
1,000,000 tons of [soy] beans are annually exported from 
Manchuria, as well as large quantities of oil and cake which 
are manufactured there. While the oil has been used to a 
considerable extent in this country, it appears that none of 
the oil has been manufactured here, it being imported from 
Europe or from the Asiatic countries.” During the year 
ending June 30, 1911, 41.1 million lb of soy bean oil worth 
$2.55 million were imported to the USA. The decrease of 
imports to 28.02 million lb during the fi scal year 1912 was, 
in large part, due to a severe outbreak of bubonic plague in 
Manchuria.
 “Reports from many widely separated parts of the 
country show that the soy bean can, with reasonable 
certainty, be brought to maturity in almost any part of 
the United States south of the fortieth parallel” which 
runs through the middle of New Jersey, just north of the 
southern border of Pennsylvania, through Columbus 
(Ohio), Indianapolis (Indiana), and Decatur, Champaign, 
and Springfi eld (Illinois), then along the northern border of 
Kansas. The average yield is 25 bushels/acre.
 “According to Brode (Special Agents Series, Consular 
Reports, No. 39 [April 1910]) a process is now being used 
by several of the large oil mills in England, which consists of 
extracting soybeans with a solvent having a low boiling point 
(presumably benzine), whereby as much as 90% of the oil 
is extracted. This produces a cake or meal correspondingly 
lower in oil and higher in protein than that made by pressure. 
There also appears to be in use in England a secret process 
for refi ning the oil by which all of the disagreeable odor and 
taste is removed and a good edible oil is produced.”
 The author’s original experiments, based on 48 samples 
of soy bean oil, show that some constants of the oil are:
 Specifi c gravity at 15ºC .9212.
 Saponifi cation value 188.65.
 Acid value .28.
 Reichert-Meissl value 5.3.
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 Hehner value 93.50.
 Neutralization value 177.82.
 Iodine value of the oil 127.78.
 Iodine value of the unsaturated fatty acids 131.93.
 Unsaturated fatty acids 84.70.
 Saturated fatty acids 8.61.
 Ether number 188.37.
 Glycerol 10.29.
 Mean molecular weight 315.5.
 The methods used to determine each constant are 
described in detail.
 “Probably the most important use of the oil is in the 
manufacture of soaps, for which purpose it compares very 
favorably with cotton-seed oil. Being a semi-drying oil it has 
also found some application in the manufacture of paints, 
and while it probably can never displace linseed oil for 
this purpose, it appears that when mixed with linseed oil in 
proportions as high as 25 per cent, no inferior qualities are 
shown in the paint. It is possible that, with suitable driers, it 
may fi nd more extended use for this purpose.
 “Regular American market quotations on this oil are 
only available since the latter part of 1909, and since that 
time the price has ranged from 6½ to 8 cents per pound with 
an average of about 6 3/4 cents, as compared with 6½ to 6 
3/4 for cottonseed, and 9 to 13 cents for linseed oil.”
 “The price of soy bean meal in Europe varies from about 
$28 to $30 per ton, compared with $30 for cottonseed meal 
and $35 for linseed meal.” Address: Delaware College Agric. 
Exp. Station.

434. B. 1912. Soy bean experience. Rural New-Yorker 
71(4182):1268. Dec. 21. Oversize.
• Summary: “I have grown Soy beans for the past four 
years in Oceana County, Michigan, with very good results, 
and without inoculation of any kind. There have been no 
tubercles on the roots until this year, in a fi eld where these 
beans were grown the past season, and in this fi eld there 
were tubercles on the roots, but the yield of beans was no 
greater than in other fi elds where there were no tubercles 
on the roots. The variety grown is an early yellow [Early 
Yellow], and ripens every year here. These Soy beans will 
yield up to 20 bushels of seed per acre and even more. I have 
been growing them for the seed trade and using the straw 
for horse and cow feed, but I have had trouble in getting 
them thrashed clean, as a common bean thrasher will only 
take from 50 to 75 per cent. of the beans from the pod. Has 
anyone had any experience in this line that will help me? B.” 
Address: Oceana County, Michigan.

435. Dobbs, A.C. 1912. Report of the Imperial Agriculturist 
for the year 1910-11. Report of the Agricultural Research 
Institute and College, Pusa (India). For the year 1910-11. p. 
20-25.
• Summary: On page 22, in the section titled “Cropping,” 

we read: “Soybeans, obtained from Nagpur, yielded nearly 
7 maunds per acre [1 maund = 82.28 lb], which is not 
suffi cient to pay for the cultivation and for the occupation of 
the land for two seasons.”
 Note: This is the earliest document seen (Sept. 2010) 
that mentions the Imperial Agricultural Research Institute 
(IARI) in connection with soybeans. It was founded in 
1905 at Pusa, and was later renamed the Indian Agricultural 
Research Institute. A search on Google Books (Advanced) 
for “Indian Agricultural Research Institute” and (soya or 
soyabean or soyabeans) from 1905 to 1955 gets 7 hits / 
results; the earliest is dated 1940, when the main focus of 
research was on the soyabean as a fodder crop. Address: 
B.A., Asst. Inspector General of Agriculture, Agricultural 
Research Inst. and College, Pusa, India.

436. Henry, W.A. 1912. Feeds and feeding: A hand-book for 
the student and stockman. 12th ed., fi rst revision. Madison, 
Wisconsin: Published by the author. vi + 613 p. 24 cm. [20 
soy ref]
• Summary: In Part II, “Feeding stuffs,” chapter 9 titled 
“Leading cereals and by-products” states (p. 134): “Gluten 
meal is one of the richest of concentrates in crude protein 
and fat... It is a heavy feed and but little used in its original 
form... Gluten feed, composed of gluten meal and corn bran 
ground together, is now the largest common by-product of 
glucose and starch factories.”
 In the chapter on “Oil-bearing seeds and their by-
products” is a long section (p. 155-56) titled “201. Soybean, 
Glycine hispida,” which discusses the feeding value of 
ground soybeans and soybean meal. The next section is on 
the peanut.
 In the chapter titled “Tests with feeding stuffs” are 
sections on “630. Soybean v. cotton-seed meal” (p. 396), 
gluten meal and gluten feed (p. 398), “643. Soybean cake” 
(p. 401-02), “674. Soybean, cowpea, and Japan clover hay” 
(p. 415; soybean better has a better feeding value than alfalfa 
hay), “681. Soybean silage and alfalfa hay” (p. 419).
 In the chapter “Experiments in fattening sheep” 
see “753. Soybeans” (p. 464-65; with ewe lambs). Page 
487 notes that soybeans, which are rich in crude protein, 
“are usually too expensive to form the entire concentrate 
allowance for fattening lambs.”
 In the chapter on the “Value of various feeding stuffs 
for swine” (p. 516-51), see “846. Gluten meal” (p. 519) 
and “868. Soybeans” (p. 529-30). The next section is on 
peanuts (p. 530). Then “898. Soybean pasture” (p. 547), and 
“195. The legume seeds” (p. 558-59, incl. “Canada peas, 
cowpeas, soybeans, and peanuts... While the starchy cereal 
grains are the great fattening concentrates, the leguminous 
seeds are essential in furnishing nitrogenous matter for 
building the muscular tissues and organs of the body. It is 
of vast importance that the pork producer in every section 
of America can successfully and economically grow at 
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least one of the leguminous forage and grain crops, and 
therefore is not forced to purchase expensive nitrogenous 
feeds. No one can study the requirements and possibilities 
of pork production in this country without realizing that 
the leguminous plants are destined to occupy a vastly more 
important position than they hold at present”), “916. The 
legume roughages” (p. 559, incl. soybean pasture). Address: 
D.Sc., D.Agr., Emeritus Prof. of Agriculture, Formerly Dean 
of College of Agriculture and Director of the Agric. Exp. 
Station, Univ. of Wisconsin.

437. Lipman, Jacob G.; Blair, A.W.; Owen, Irving L.; 
McLean, Harry C. 1912. Report of the Soil Chemist and 
Bacteriologist. New Jersey State Agricultural Experiment 
Station, Annual Report 32:157-267. For the year ending Oct. 
31, 1911.
• Summary: In Part V, titled “Miscellaneous vegetation 
experiments,” Experiment 10 concerning “The protein 
content of soy beans and buckwheat as affected by varying 
amounts of lime, gypsum and acid phosphate” (p. 254-56) 
contains a large table showing the results. “The following 
conclusions seem justifi ed: 1. The nitrogen content of soy 
beans was distinctly increased by the use of lime, though 
lime at the rate of 4,000 pounds per acre did not appear to 
give any increase over the yield from 1,000 pounds per acre. 
The highest yield was obtained when the lime was used at 
the rate of 2,000 pounds per acre.
 “2. Gypsum appears to have had no infl uence on the 
nitrogen content of the beans.”
 Experiment 11 concerning “The protein content of 
soy beans as affected by the proportion of sand in the soil” 
(p. 256-57) contains another table showing the results. 
Conclusion: “While the differences were not great, yet the 
evidence points to a sandy soil as favoring a high protein 
content in soy beans.” Address: 1. Ph.D., Acting Director; 2. 
A.M., Assoc. Soil Chemist; 3-4. B.Sc., Asst. Chemist. All: 
New Brunswick, New Jersey.

438. Squires, J.H. 1912. Report of the Agronomist. New 
Mexico Agricultural Experiment Station, Annual Report 
22:41-43. For the year 1910-11.
• Summary: “It was the original plan to determine the 
wilting point of the crop but it was determined that by the 
time the crop showed signs of wilting it was so seriously 
injured that it did not recover upon irrigation. This plan 
was abandoned. The crop grown on the plats was soy beans 
and in some cases a yield of thirty bushels per acre was 
produced. It was the purpose to determine the transpiration, 
percolation, evaporation, and duty of water for this crop. 
These data were tabulated and are now being brought into 
form for publication.
 “An experiment to determine the effect of various 
combinations of fertilizers on soy bean was carried on by 
the use of thirteen small plats. No satisfactory results were 

obtained as some of the check plats produced greater yields 
than the fertilized plats.” Address: Ph.D. Agronomy, Las 
Cruces, New Mexico.

439. Tonnelier, Adolfo C. 1912. La Soja hispida y sus 
aplicaciones [The soybean and its applications]. Buenos 
Aires, Argentina: J. Carbone. 16 p. [Spa]
• Summary: Various tables give the chemical composition 
of soybeans based on different previous analyses (incl. 
moisture, ash, oils, nitrogenous substances / proteins 
{materias azoadas, materias proteicas}, cellulose, and 
carbohydrates).
 “The results obtained during these last two periods in 
this Experimental Station permit us to predict a bright future 
for these industries. The soybean is adequate to use as green 
manure, green fodder and hay; it produces a grain with which 
fl our is made for the maintenance of people and animals; 
it also produces oil which leaves a residue cake that can be 
fed to livestock. Besides these products, soybeans can be a 
source for artifi cial milk (leche artifi cial; soymilk), cheese 
(queso) [tofu], and a certain sauce (cierta salsa; soy sauce), 
all of which, even if their use has not yet become part of our 
custom, are at least widespread in the Chinese Empire” (p. 
1).
 “The main center for the utilization of the soybean and 
for the production of fl our, oil and cakes is found in Hull, 
England.” Tables show the composition of soy fl our (harina 
de Soja) and the soybean cake (la torta de Soja), based on 
analyses by Maret and Delattre (p. 8).
 On page 10 is a discussion of vegetable milk or soy 
milk. Page 12 discusses “queso de Soja, ó To Fou” (“soy 
cheese, or tofu”) and “la famosa salsa de Soja, llamada 
Soyou ó Choyou” (“the famous soy sauce, called Soyou 
or Choyou” [actually shoyu]). A table gives the chemical 
composition of fresh and dry tofu.
 A full-page table (p. 13) compares the chemical 
composition of soybeans and soyfoods with similar foods 
from other sources in six categories: Seeds or grains, cakes 
(for feed), fl our, green forage, milk (incl. soymilk), and 
cheese (incl. fresh and dry tofu; Queso de To Fou, fresco; 
Queso de To Fou, seco). The dry tofu cheese may be dry-
frozen tofu.
 “Experiments carried out at this Experimental Station 
in Cordoba during the last three years plainly confi rm the 
favorable effects that legumes produce as green/unripe 
manure over other crops such as corn, fl ax, wheat, barley, 
rye and potatoes. In the period 1910-1911, as is well known, 
was not a very favorable one for forage production. A 
yield corresponding to 36,000 kg/ha of green forage was 
obtained [from soybeans] at this Experimental Station” 
(p. 15). “The experimental cultivation of the hispid/hairy 
soybean in the period of 1910-1911 was carried out on soil of 
mediocre composition, inferior to that of the average crops 
in the region. As I stated earlier, that year was extremely 
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unfavorable for all vegetation. Half of the crop either failed 
to bloom or did not ripen. As a result, by January 19, 1911, 
the harvest of green forage was 36,800 kg/ha, leaving the 
other half for seed” (p. 16).
 Photos show: (1) A fi eld of soy bean plants (Soja 
hispida). (2) Close-up view of a man standing with a 
measuring stick in a fi eld of soy bean plants. (3) Close-up 
view of leaves of a soy bean plant. (4). Close-up of soybean 
pods on stem. (5). Soybean pods placed next to a ruler.
 Note 1. This is the earliest document seen (March 2021) 
concerning the cultivation of soybeans in Argentina (one of 
three documents).
 Note 2. The last two lines of the article read: “Cordoba, 
July 1911. A.C. Tonnelier.” Therefore this document contains 
the earliest clear date seen for soybeans in Argentina, or the 
cultivation of soybeans in Argentina (1908). The source of 
these soybeans is unknown.
 Note 3. This is the earliest Spanish-language document 
seen (March 2021) that uses the term materias azoadas 
or the term materias proteicas to refer to nitrogenous 
substances or protein in connection with soybeans.
 Note 3. This is the earliest Spanish-language document 
seen (March 2021) that uses the term queso de Soja refer to 
tofu. Address: Jefe de la Estación Experimental, anexa á la 
Escuela Nacional de Agricultura y Ganaderia de Córdoba 
(Chief of the Experiment Station, attached to the School of 
Agriculture and Cattle Raising of Cordoba, Argentina).

440. Wing Seed Co. 1912. Alfalfa: And how to grow it. A 
treatise about this valuable clover together with a list of 
sundry other fi ne forage plants, corn, vegetables and fl ower 
seeds of quality (Mail order catalog). Mechanicsburg, Ohio. 
64 p. Illust. Index. 23 cm.
• Summary: This is actually The Wing Seed Company’s mail 
order catalog. The back cover is fi lled with a black-and-white 
photo of a man standing in a huge, well manicured fi eld of 
“Wing’s Mikado Soys” growing in rows. On the back of the 
title page are: Guarantee of seed quality, prices, shipments, 
and important suggestions for ordering. The Introduction 
(p. 3) begins: “The most important question before the 
American people is neither the tariff, the trusts, nor the 
eight-hour day. It is the problem of supplying today ninety 
millions of people with food, and doing it in such a manner 
that the next year we can supply still a greater number from 
the same acreage under cultivation... and fi nally leaving the 
soil considerably richer than it is today... Briefl y it depends 
upon lime, phosphorus, potash, and nitrogen. The fi rst three 
we can buy if necessary, but nitrogen is so costly that it is 
extremely diffi cult to purchase it, apply it to our soils, and 
show a fi nancial gain from so doing, even when we secure 
fairly good prices. The greatest source of nitrogen is the air, 
and our common legumes transfer it through the bacteria on 
their roots to the soil; thus it becomes apparent that the key 
to successful agriculture is legumes.”

 For twenty years this fi rm has been in constant study of 
all sorts of leguminous crops... we believe that today no other 
fi rm of seedsmen in the United States is as well qualifi ed 
to serve their customers along this great line of leguminous 
plants as we are.”
 The fi rst long section (p. 4-14), titled “Alfalfa or 
lucerne,” gives details on all aspects of growing this crop. 
It begins: “Legumes are the only plant foods which actually 
add plant food to the soil; they thus rank of the greatest 
importance, and permanent agriculture depends vitally upon 
their use.” “On impoverished soils, we would recommend 
preparation for Alfalfa one or two years in advance, growing 
such crops as Crimson Clover, Mammoth Clover, Melilotus 
[Sweet Clover], Cow Peas, Canada Field Peas, or Soja 
Beans, and preferably turning them under or else pasturing 
them off, so as to give the soil the greatest benefi t possible 
from them.” “Time of Seeding (p. 5)–On Woodland Farm, 
for many years, it has been our custom to sow Alfalfa at oat-
seeding time, about the fi rst week of April, using Beardless 
Spring Barley as a nurse crop.”
 After a section on corn (p. 15-20) comes a longer section 
titled “Soy beans.” Its contents: Introduction. Usefulness 
of soy beans. Time of planting and cultivation. Inoculation. 
Harvesting for grain. Making soy bean hay. Varieties: 
Wing’s Mikado (will yield 30 bushels/acre under favorable 
conditions), Wing’s Mongol (secured in 1908), Wing’s Sable 
(secured in 1908), Wing’s Extra Select Sable, Jet, Peking, 
Wing’s Extra Select Peking, Wilson (excellent for forage), 
Ito San (Especially adapted to latitude 41½ degrees, or north 
of that), Mammoth (will rarely mature seed north of the Ohio 
River), a stray soy bean.
 The section on soy beans begins (p. 21): “Three years 
ago [ca. 1909] we ventured the assertion that Soy Beans were 
one of the coming crops. We are much more certain now 
than we were then.” The introduction to the varieties states 
(p. 27): “We believe that we are the largest retailers of soy 
beans in the United States. Possibly we retail as many as all 
the rest of the dealers put together. We believe, also, that we 
are spending more money to test varieties of these soy beans 
to ascertain which are the good ones, and to perfect them, by 
plant row breeding and selection, than any other fi rm in the 
United States.” The varieties whose names start with “Wing” 
“are our own, obtainable only directly from us. We have no 
agent, and no other seedsmen have them.” The photos in 
this issue (which are very similar to those in the 1911 issue) 
show: (1) Two children (about ages 3 and 6) inspecting the 
soy bean test plots. (2) A boy standing in “A fi eld of Peking 
soy beans just ripening. This looks like 30 bushels per 
acre.” (3) Large, individual photos of uprooted plants of the 
following soy bean varieties bearing pods: Wing’s Mikado (2 
photos on different pages), Ito San, Wing’s Sable (2), Wing’s 
Mongol, Wilson, Peking, and Jet (p. 23-30). Two children 
seated (one in a big straw hat) in front of a fi eld of soybeans 
(inside back cover).
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 The “Index and table of quantities required per acre; 
Also weight per bushel” (p. 64) states that a bushel of 
“Beans, Soy” weighs 60 lb. If sowing alone, plant ¼ to 3 bu/
acre.
 A typewritten note, stapled to the title page, was written 
in 1993 by William Wing of Pella, Iowa, for a Wing family 
reunion, at which he displayed the booklet. The note states: 
“The Wing Seed Co. of Mechanicsburg, Ohio, founded 
by Joseph (Alfalfa Joe) Wing and his brothers Willis and 
Charles, after many years of prosperous operation, went 
bankrupt during the Great Depression [1929 to early 1940s]. 
The buildings were sold to the Scott Seed Co. [now named 
Scotts Co. Phone: 937-644-0011] in Marysville, Ohio, distant 
about 30 miles from Mechanicsburg. The buildings are still 
used for storage by Scott.” Address: Mechanicsburg, Ohio.

441. Zavitz, C.A. 1912. The professor of fi eld husbandry and 
director of fi eld experiments. Ontario Agricultural College 
and Experimental Farm (Guelph), Annual Report 37:171-
248. For the year 1911. See p. 214-15.
• Summary: This report is written “To the President of the 
Ontario Agricultural College.” The section titled “Varieties 
of soy beans” (p. 214-15) states: “During recent years a 
considerable interest has been taken in this crop in England, 
in the United States, and in Canada... Fully thirty varieties 
have been under experiment at the College, but only a few of 
these ripened their seed.
 “In 1911, there were in all nine varieties and two 
selections of Soy beans under experiment at the College. 
Owing to the very unfavorable season, however, the results 
were comparatively low. The highest yields in pounds of 
grain per acre were produced by the Habara [Habaro], 
1005; Chernie, 961; and Buckshot, 675... The Early Yellow 
Soy bean... has proven to be one of the best in a series of 
experiments at the College when maturity and yield per acre 
are taken into consideration. The Early Yellow Soy bean 
has given an average yield of 14.5 bushels per acre for the 
sixteen years during which it has been grown.” Address: 
B.S.A., Prof. of Field Husbandry, Guelph, Ontario.

442. Granato, L. 1913. A soja [The soybean]. Sao Paulo 
Secretaria de Agricultura, Comercio e Obras Pulicas. 
Boletim de Agricultura, Series 14. No. 3. p. 159-67. March. 
Series XIV. [Por]
• Summary: Contents: Names of the soybean: Scientifi c 
and in various foreign countries. Botanical characteristics. 
Soybean cultivation: In Russia, France, Italy, Austria. 
Harvest and yield: In Italy, Hungary, France, in Brazil at 
the Agronomic Institute of Campinas (instituto Agronomico 
de Campinas) where Dutra reported yields of 2,200 to 
2,300 liters/hectare. The soybean as a food: Nutritional 
composition and food value of the seeds of varieties analyzed 
by König, of varieties cultivated in 1899 at the Agronomic 
Institute of Campinas and analyzed by Mr. R. Bolliger. Soja 

as a forage crop. Uses of the soy bean (esp. in Japan and 
China): Miso, tofu (a type of cheese {queijo} called To-fu), 
shoyu, koji, soy fl our (farinha de soja).
 Note 1. This is the earliest Portuguese-language 
document seen (April 2013) that uses the word queijo or the 
word To-fu to refer to tofu.
 Note 2. This is the earliest Portuguese-language 
document seen (Jan. 2019) that mentions soy fl our which it 
calls farinha de soja.
 Three bar charts (p. 165-66) compare the protein 
(albuminoides), oil and fat, and carbohydrate content of the 
soybean with those of other major foodstuffs (of both animal 
and vegetable origin, such as common beans {feijao}, beef, 
eggs, wheat, etc.). Soybeans have the highest content of 
protein, and of oil or fat, of all foods with which they are 
compared.

443. Woodhouse, E.J.; Taylor, C. Somers. 1913. The varieties 
of soy beans found in Bengal, Bihar, and Orissa and their 
commercial possibilities. India Department of Agriculture, 
Memoirs. Botanical Series 5(3):103-76. March. Plus 4 plates 
on unnumbered pages. Also published as a book in Calcutta 
by Thacker, Spink & Co. and in London by W. Thacker & 
Co. 28 cm. [15 ref]
• Summary: Contents: 1. Introductory. 2. Nomenclature. 3. 
Varietal characters of soy beans: Habit, foliage, pubescence, 
fl ower (morphology, pollination, extent of natural crossing), 
pods, seeds (morphology), seeds (composition; black, 
yellow, and chocolate seeded varieties grown by the authors 
from seed obtained in 1909; the back varieties contained 
signifi cantly more nitrogen/protein and less oil), maturity, 
diseases. 4. Description of types: Kala Bhetmas, Safed 
Bhetmas, Lal Bhetmas, Barmeli Bhetmas, Nepali Bhetmas 
(obtained from Kalimpong and tested at Sabour in 1911). 
5. Distribution. 6. Cultivation. 7. Yield. 8. Price. 9. Uses: 
Food-stuff, bean sauce (soy, or shoyu), chiang or miso, 
tou-fu (tofu), soy beans as a green vegetable, oil (for use in 
England in soap-making, or in China “as an illuminant, as a 
substitute for lard in cooking, though it is inferior to rapeseed 
and sesamum oil for this purpose, as a lubricant for greasing 
cart axles, or for waterproofi ng cloth”), cake and fl our. 10. 
General conclusions.
 “In 1909 the survey work on the crops of Bengal was 
commenced, and in July of that year a number of trial 
plots of the chief pulse crops of the Province were sown 
for identifi cation and fi eld study. Among these were three 
samples of Bhetmas, of which one sample of black-seeded 
Bhetmas, received from the Settlement Offi cer, Bhagalpur, 
was found to be pure for seed characters... All the plots did 
well and were identifi ed as varieties of the Soy Bean, but 
in October it became apparent that the black-seeded type 
differed from the other two in having darker bullate leaves 
and a more prostrate habit...
 “In 1910 the seed of the single plants which had been 
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analysed was sown together with some samples obtained 
by Mr. A.C. Ghosh from the Kurseong bazar [bazaar]... a 
distinctly earlier black seeded form was obtained from a plot 
(E256 of 1910) grown from seed collected at the Bankipur 
Exhibition. The trial plots of the seed from Kurseong failed.”
 “In 1911... the success of the plots of the acclimatized 
American varieties induced us to exchange seeds of the 
Bengal types with Mr. Piper, of the United States Plant 
Industry Bureau, who kindly supplied us with seed of 
the varieties, Barchet, Duggar, Haberlandt, Hollybrook, 
Mammoth, Pekin [Peking], Pingshu. Another attempt was 
made to cultivate at Sabour the varieties grown in the 
Sikkim Himalayas, and plots of the Nepali, Barmeli, black 
seed, greenish yellow seed and chocolate seed varieties 
were obtained from Mr. Goodwin, Superintendent of the 
Kalimpong Homes Farm, and grown successfully at Sabour” 
(p. 104-05). Note 1. This is the earliest document seen (Aug. 
2013) that spells the soybean variety named “Peking” as 
“Pekin.” This spelling also appeared in Cuba in 1920 (3 
documents), in Argentina in 1922, and in the United States in 
1925 (in Alaska, see Georgeson 1925).
 Concerning seed morphology (p. 114-15): The weight of 
100 seeds in some of the American varieties such as Barchet, 
Pekin and Pingshu have remained approximately constant, 
whereas others, such as Duggar, Hollybrook and Mammoth 
have decreased in weight more or less considerably during 
the past season. The Nepali type has decreased in weight 
from 24.4 grams to 12.8 grams per 100 seeds. The variation 
in weight per 100 seeds in the case of varieties cultivated in 
new localities would appear to give a good indication of the 
adaptability of a variety to its new environment.”
 The authors record the results of a large number of 
selection experiments which they have carried out with a 
view to obtaining early-maturing types rich in oil, and also 
deal briefl y with the cultivation and uses of soy beans.
 Concerning uses (p. 138): “In Bengal, soy beans are 
used very little for food as they are said to be too heat 
producing. It is usually taken after frying over a heated sand 
bath as bhunja, but it is also heated, crushed, and then used 
as dal, and also as larua mixed with gur.” In the “Soya Bean 
of Manchuria” (1911), Shaw states that soy beans can also be 
used to make bean sauce or shoyu, chiang or miso, and tou-
fu (tofu). They can also be used to make oil, cake, and fl our.
 “General conclusions (p. 140): At the present time, Soy 
Beans are grown to a slight extent only in the Darjeeling hills 
and to no appreciable extent elsewhere although satisfactory 
yields have been obtained in the experiments conducted by 
the Agricultural Department in both these areas. We may 
ascribe the present unpopularity of the crop to the following 
reasons. For export the price offered in Calcutta is not yet 
suffi ciently attractive; as a food-stuff it is more potent than 
the ordinary pulses to which the people are accustomed; 
as a crop for growth in the plains it has the disadvantage 
of occupying the land during two seasons, it may suffer 

from waterlogging during the rains, and requires plenty of 
moisture in October, and it harbours rats during the last two 
months of its growth. These objections do not appear to us 
by any means unsurmountable [insurmountable]... The use 
of Soy Beans for food could be extended if the educated 
classes once appreciate its value as an addition to a rice diet, 
and experiment with its preparation for food on the lines 
suggested.”
 “Its cultivation in the hills would probably be largely 
extended on the present lines as soon as the price reached 
a satisfactory fi gure. It only remains to say that our work 
is being continued on the lines indicated in this paper with 
a view to isolating early maturing types possessing a high 
yield of oil.”
 Contains many tables (the 13 tables before page 143 are 
unnumbered, and many contain no caption), mostly showing 
the composition of various black, yellow, and chocolate 
soy beans and the history of descendants of various singly 
selected plants. Black soy beans contain on average 6.72% 
nitrogen and 13.52% oil. Yellow soy beans contain 5.61% 
nitrogen and 16.99% oil.
 Note 2. Therefore black soy beans contain 19.8% more 
nitrogen [protein] and only 79.6% as much oil as yellow soy 
beans. Chocolate-colored soy beans contain 5.57% nitrogen 
(the least of all three types) and 17.13% oil (the most of all 
three types).
 A table titled “Life periods of American varieties of Soy 
Beans grown at Sabour, 1911” (p. 124) gives information on 
eight varieties: Barchet, Duggar, Haberlandt, Hollybrook, 
Mammoth, Pekin, Pingshu, and Riceland. For example, 
Duggar: Origin: S.P.I. No. 17268C. Date of planting: July 12, 
1911. Date of harvesting: Oct. 11. Life period at Sabour: 91 
days. Life period in the U.S.A.: 110-120 days.
 Another table titled “Yield of the types of soy beans 
found in Bengal, Bihar, and Orissa” (p. 135) lists 8 varieties, 
and for each: Where grown, dates of sowing, area sown, 
approximate yield in lbs/acre, corresponding yield (on 
unmanured land) in mds., srs., and chtks. [mds. = maunds; 
1 maund = 82.28 pounds or 37.32 kg; srs. = seers; 1 seer 
= 2.05 pounds; chtks. = chittaks or chittacks or chattaks or 
chattacks; 1 chittak [also chattak or chattack] = 1/16 seer = 
900 grains = about 2 ounces], and remarks. Two trials gave 
yields of more than 2000 lb/acre (2,189 lb from the variety 
Nepali in Kalimpong, and 2,164 lb for a Chocolate variety at 
Bankipur Farm). Seven additional trials gave yields of 1,000 
to 1,400 lb/acre.
 Numbered tables (starting on p. 143) show: (1) Black 
soy beans: The history of descendants of various single 
selected plants. (2) Yellow soy beans (Type 3): The history of 
descendants of various single selected plants. (3) Chocolate 
soy beans (Type 4): The history of descendants of various 
single selected plants. (4) Variations in 24 plots grown 
from each plant descended from sowing of seed from the 
single plant No. 94c. (5) Detailed table showing the results 
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obtained from 150 samples of black soy beans analysed 
in 1911 (p. 146-55). (6) Detailed results obtained in 1911 
with 150 samples of yellow soy beans (Type 3) (p. 155-64). 
(7) Detailed results obtained in 1911 with 152 samples of 
chocolate soy beans (Type 4) (p. 165-74). (8) Life periods of 
Bengal varieties of soy beans grown in Bengal.
 Photos on unnumbered pages near the end show: (1) 
Type I–”Late Black-seeded” soybean variety, photographed 
28 Oct. 1911. (2) Type V–Barmeli variety. (3) Type VI–
Nepali variety on left, and Type IIIa–”Upright long branched 
greeny yellow seeded variety on right.” (4) Barchet variety, 
photographed 30 Oct. 1911.
 Four graphs on the last page show the distribution of 
chocolate, black, and yellow soybeans according to both 
their nitrogen and oil contents.
 Note 3. This is the earliest document seen (Oct. 2010) 
that clearly refers to the cultivation of soybeans in Bengal 
(probably later Bangladesh). Address: Economic Botanist to 
the Government of Bihar and Orissa, India.

444. Williams, C.G.; Welton, F.A. 1913. Cooperative tests 
with soybeans in 1912. Ohio Agricultural Experiment 
Station, Circular No. 132. 11 p. April 2.
• Summary: This Circular begins: “In the spring of 1912 
the Station distributed a quantity of soybeans. In general the 
plan followed was two-fold: To farmers who wished to make 
a comparison of varieties and who were willing to make 
out and return a brief report of same, the Station furnished 
free seed of a few of its most promising varieties for a test 
in small plots (size, two to four square rods). To those who 
wished to experiment with the crop, but who did not care to 
conduct a variety test, the Station sold beans in lots not to 
exceed one bushel. With one exception, all the seed sold was 
of the Medium Green variety.
 “Thirty-two cooperators, representing twenty-one 
counties, have submitted reports, a brief summary of which 
is here presented. For the most part the farmers reporting 
were without experience in growing soybeans. The results 
are both interesting and, in the main, encouraging. All the 
reports the Station received are included, without regard to 
their success or failure.
 “The reports are here arranged in alphabetical order 
according to counties.”
 Of the 32 tests reported, 8 would be classed as failures. 
The successful crops range in yield from 8 to 28 bu/acre on 
areas of one or more acres. Some of the plot yields reached 
50 bu/acre. The common grain drill was generally used 
for planting in rows 21 to 42 inches apart. The best yields 
came from rows 21-28 inches apart. The mowing machine 
with side-delivery attachment was the favorite implement 
for harvesting. The threshing was generally done with the 
common grain separator, using blank concaves. Several 
report a good many split beans. The secret of avoiding the 
splitting of beans in threshing is in the use of special pulleys 

to reduce the speed of the cylinder without slowing down the 
balance of the separator. Address: Wooster, Ohio.

445. Northern Territory Times and Gazette (Darwin, NT, 
Australia). 1913. The farm: The soya bean. Remarkable 
results recorded. April 24. p. 3.
• Summary: A good overview of world developments. 
Contents: Introduction. The trade in [soya] beans 
(worldwide). Use as a stock food. As a restorative crop. 
Trials in Australia (at Queensland and Victoria). Illustrations 
(line drawings) show: (1) A soya bean plant (above ground 
portion). (2) The root system of a soya bean plant, showing 
root nodules that fi x nitrogen in the soil from the air.
 The article begins: “The extraordinary increase in the 
Soya bean trade during the past few years is one reason why 
this crop should be thoroughly tested. An other reason is that 
the Soya bean has been proved to be a staple legume and a 
restorative crop for profi table growth in rotation with maize” 
(?).
 The section titled “Trials in Australia” states: “The soya 
bean has been hailed as one of Australia’s coming crops. 
From experiments made ‘wonderful results in Queensland’ 
and ‘encouraging tests in Victoria’ are reported. In Victoria 
30 lbs. of seed to the acre was used, and at Cheltenham 
up wards of 13½ tons of green soy fodder per acre was 
obtained, and 10 tons per acre at Ballarat. Special sowings 
were made at Cheltenham on 10th October, and were cut 
for green fodder on 27th February. The following yields 
were obtained:” A table shows the yield per acre from four 
varieties.
 “Ito San (yellow): 12 tons, 3 cwt, 54 lbs.
 “Baird (brown): 12 tons, 10 cwt, 10 lbs.
 “Brownie (brown): 11 tons, 6 cwt, 92 lbs.
 “Ito San (yellow): 11 tons, 6 cwt, 96 lbs.”

446. Coville, Frederick V. 1913. The agricultural utilization 
of acid lands by means of acid tolerant crops. U.S. 
Department of Agriculture Bulletin No. 6. 13 p. Sept. 19. p. 
See p. 9-11. [3 ref]
• Summary: The section titled “Leguminous plants for acid 
soils” states that these plants “supply the nitrogenous green 
manures which are necessary for the maintenance of soil 
fertility under most agricultural conditions... It is admitted 
that in acid-land agricultural red clover, the ordinary green-
manure crop, is not available for this purpose. What, then, 
are the leguminous plants which will produce in an acid 
soil a heavy growth of tops equal in value to red clover for 
plowing under as green manure? The answer is, cowpea and 
hairy vetch. Crimson clover, soy bean, lupine, and serradella 
are also useful under certain conditions.”
 The following subsection titled “Soy bean” states: The 
soy bean is of much more recent introduction into the United 
States than the cowpea. In its tolerance of acidity the soy 
bean probably equals the cowpea, and it has two points of 
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superiority. It grows farther north and its yield of seed is 
much greater, often being as high as 30 bushels per acre. 
Some of the varieties have been grown with success as far 
north as New Hampshire, Ontario [Canada], and Wisconsin. 
The seed of the soy bean has one remarkable characteristic. 
It contains no starch, but about 35 per cent of nitrogenous 
matter.”
 The writer suggests that under certain economic 
conditions a complete system of acid land agriculture is 
practicable and desirable. He points out that soil acidity may 
be benefi cial in the control of certain fungus diseases of 
some of the cultivated plants.
 Note: Liming the soil used to be called (1780-1800 in 
England) “chalking” the land. Address: Botanist in Charge of 
Economic and Systematic Botany, Bureau of Plant Industry.

447. Tropical Agriculturist (The) (Peradeniya, Ceylon). 
1913. Soy beans in India. 41:187. Sept.
• Summary: This is summary of an article from the Monthly 
Bulletin. “At the present time soy beans are cultivated to a 
small extent in the Darjeeling Hills, and to no appreciable 
extent elsewhere in India, but during the years 1909-11 
experiments were carried out in Bengal, Bihar and Orissa 
to ascertain the commercial possibilities of the crop in the 
plains.
 “Three defi nite types of beans have been isolated 
from native seed and studied. In two cases the oil content 
was found to be relatively high and the nitrogen content 
low, while in the other case the reverse occurred; these 
characteristics were inherited.
 “The yields obtained usually varied from 650 lb. to 
1,000 lb. per acre, though under favourable circumstances 
they rose to 2,200 lb. per acre; these yields compare 
favourably with those obtained in Manchuria.”
 “The varieties used in the experiments occupied the 
land for two seasons in the plains and the crop had therefore 
to pay double rent. efforts will now be concentrated on the 
production of new varieties combining the qualities of early 
maturity, productiveness, and high oil content, and if these 
attempts are successful, the projects of making the crop a 
remunerative one in India will be far more hopeful.”

448. Mooers, Charles A. 1913. The rational improvement 
of Cumberland Plateau soils: Conclusions from six years 
of fi eld experiments with various farm crops. Tennessee 
Agricultural Experiment Station, Bulletin No. 101. p. 99-138. 
Oct. See p. 106-07, 109, 112-113.
• Summary: The Preface begins: “The Cumberland Plateau 
has a an area in Tennessee of about 5000 square miles. The 
average elevation is in the neighborhood of 1800 feet, or 
nearly 1000 feet above either the East Tennessee Valley on 
the east or the Highland Rim on the west. This section is 
practically undeveloped from an agricultural point of view, 
and lands are very cheap–$2.00 to $10.00 per acre.”

 The section titled “Cowpeas and soy beans” (p. 129-
30) begins: “Both cowpeas and soy beans are adapted to the 
Plateau and should be grown extensively.”
 Two photos (p. 107) show soy-bean hay after fertilizer 
experiments on the Lemmert Farm in Cumberland County. 
(1) The pile grown with phosphate and potash is much larger; 
it yielded 1.16 tons/acre of hay. The pile grown without 
fertilizer potash is small; it yielded only 0.46 tons/acre of 
hay. The pile grown with phosphate, potash and lime is even 
larger; it yielded 1.72 tons/acre of hay. The pile grown with 
lime alone is small; it yielded only 0.66 tons/acre of hay.
 Page 109 discusses legumes (including soy beans) as a 
source of nitrogen, and the importance of soil inoculation. 
Page 112 states that soy beans could be used in the second 
year of a 5-year rotation as an alternative to cowpeas.
 A photo (p. 138) shows a farmer holding a bunch of 
soy beans in a fi eld. The caption: “Soy-bean hay grown 
on ‘natural meadow.’ A rich-looking but sour soil, on 
which most crops fail.” Address: Chemist and Agronomist, 
Knoxville, Tennessee.

449. Woodhouse, E.J. 1913. Notes: A promising variety of 
soy beans. Agricultural J. of India (Calcutta) 8(4):391-93. 
Oct.
• Summary: It now appears “that the Nepali variety is likely 
to prove a paying crop for cultivation in the Himalayas at an 
elevation of four to fi ve thousand feet.
 “The [brown] Nepali variety was fi rst tested on the 
Kalimpong farm [located in the far northeast corner of India, 
in West Bengal, near the southern border of Sikkim] where 
it yielded at the rate of nearly 1 ton (26½ mds.) [1 maund = 
82.28 pounds or 37.32 kg] of seed per acre in 1911. In 1912 
its yield is given by the Superintendent of the Farm, Mr. J. 
Wilson, as 1,170 lbs. (14¼ mds.), and this will probably 
prove to be more nearly its average yield...
 “As regards the value of the crop for export, it must be 
remembered that the value of Soy Beans for commercial 
purposes depends on the seeds being large and of a pale 
colour and possessing a low moisture and a high oil content. 
South Russia has supplied the best beans ever put on the 
English market.” They contain 18.95% oil and 6.09% 
nitrogen. 100 seeds weigh 21.5 gm and they are pale yellow 
in colour. The Nepali is distinctly larger than the Russian 
beans but has a very slightly lower oil content (18.5%). 
“The only real disadvantage possessed by the Nepali seed 
is its brown colour, which is likely to injure the colour of 
the meal made from it.” The author argues that India should 
start commercial soybean production to supply the English 
market. Address: India.

450. Thompson, Erwin. 1913. Soya beans in South 
Africa. Daily Consular and Trade Reports (U.S. Bureau 
of Manufactures, Department of Commerce and Labor) 
16(273):955. Nov. 21.
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• Summary: “A large fi rm of English soap makers [probably 
Lever Brothers] is distributing soya-bean seed in South 
Africa, with literature relating to its cultivation. The 
Government experimental farms in South Africa are taking 
much interest in the subject, having already tested over 80 
varieties, some of them yielding as much as 2,000 pounds of 
beans and 12 to 13 tons of green fodder to the acre. The right 
kind of harvesting machinery is not yet available,...
 “Beans grown in South Africa yield 20 to 22 per cent 
of oil, as against 15 to 16.5 per cent for the same varieties 
grown in Manchuria. Altitude seems to affect the yield of the 
oil, as shown by the following statistics: Beans grown at an 
altitude of 3,354 feet yield 20.65 per cent; at 500 feet, 21.36 
per cent; and at 49 feet, 22.19 per cent.
 The cost of transporting soya beans from South Africa 
to England is $8.27 less per long ton than from Manchuria to 
England. Address: Commercial Agent.

451. Scudder, Henry Desbrough. 1913. Department of 
Agronomy, Oregon Experiment Station. Report for the year 
ending June 30, 1913. Corvallis, OR: Oregon Experiment 
Station. 30 p. See p. 1, 3-5, p. 30. Unpublished typescript. 
Dec. 1.
• Summary: The following, written by Henry Desbrough 
Scudder, is addressed to Dr. James Withycombe, Director, 
Oregon Experiment Station, Corvallis, Oregon: “Dear Sir: 
In response to your request for a brief summary of the 
experimental work of this department during the year ending 
June 30, 1913, I submit the following. Corvallis Station: 
Hatch and State Scientifi c Funds.” Under “2. Experiments 
with legumes,” it is stated that “This work has been carried 
on by Prof. Hyslop... (e) Soy Beans. This is third year’s 
work on the variety test of soy beans [i.e. they started in 
1910] and it has given some promising results. The effort 
has been to fi nd a variety that would mature beans in our 
cool summer climate. The great value of soy bean meal as 
a dairy concentrate made this work seem worth while, as 
large amounts of this meal are imported into the state. The 
results the fi rst year were very discouraging, as practically 
not a single variety matured a single bean. The second year a 
few varieties matured some seed and a good many selections 
were made. This year the results were a good deal better. 
Two varieties, the Chernie and Tashing, matured seed, as did 
some of the selections from the previous year. Unfortunately, 
owing to the lack of a suitable place for storing and threshing 
the vines, practically all of the seed was lost at the end of the 
season. Several varieties showed promising production of 
green forage for silage use, yielding as high as 4.6 tons per 
acre. This trial will be continued as some of the selected seed 
still remains.”
 Note: This is the earliest document seen (March 2021) 
concerning the cultivation of soybeans in Oregon. This 
document contains the earliest date seen for the cultivation 
of soybeans in Oregon (1910). The source of these soybeans 

may well have been William Morse of the USDA in 
Washington, DC. Address: Agronomist, Oregon Agric. Exp. 
Station, Corvallis.

452. Walters, J.A.T. 1913. New crops for Rhodesia: Results 
of experiments. Rhodesia Agricultural Journal 11(2):217-19. 
Dec.
• Summary: Page 218: “Soybeans.–The extended variety 
trials of the last few years had reduced the more promising 
varieties to two–Southern and Sakura. These were grown 
this season, but, in spite of favourable weather conditions 
which produced good leaf growth, the best yield of seed was 
only 256 lbs. per acre.” Address: B.A., Asst. Government 
Agriculturist.

453. Agricultural J. of Egypt (Cairo). 1913. The soya 
bean. 2:91-93. Summarized by the Bulletin of the Imperial 
Institute. 1913. p. 526.
• Summary: “The following has been communicated by 
Mr. Thomas Brown, Director of the Horticultural Section, 
Department of Agriculture, Cairo [Egypt].
 “The trials in the cultivation of Soya beans, which were 
commenced in the year 1911, have been continued during the 
present season.
 “The crop was sown on May 13 [1912], and the method 
of sowing adopted was the same as that followed last year. 
The three American varieties, Eltum [sic, Elton], Morse, and 
Medium Yellow, were again tried, in addition to the common 
yellow kind imported from Manchuria.”
 The seeds were sown in heavy black loam soil. A part 
of the crop was cut on August 1 and used for fodder, the 
yield being nearly 6 tons per acre. It was found that cattle, 
sheep, and goats ate the fodder, but that donkeys and mules 
would not do so. The remainder of the crop was harvested 
on August 31, the following yields of dry seed in lb. per 
acre being obtained from the different varieties: Manchurian 
[Manchuria?], 1,257; Medium Yellow, 1,596; Eltum, 1,061; 
Morse, 1,486. Yields are also given in ardebs per feddan. 
An ardeb is 148 kg and a feddan is an Egyptian unit of area 
equal to 1.038 acres. These results are better than those 
obtained in 1911, and may be due to the fact that the seed 
was sown six weeks earlier, or because the land had borne a 
crop of peas during the previous winter.
 A full-page black-and-white photo (p. 93), titled “Soya 
beans grown at Giza,” shows a farmer standing in a large 
fi eld of the beans.

454. Coville, Frederick V. 1913. A call for experimentation 
on the use of acid-tolerant crops for acid soils. Transactions 
of the Illinois State Horticultural Society 47:184-96. New 
Series. See p. 191, 193.
• Summary: Acid-tolerant agricultural plants which can be 
used for green manuring on acid soils include at least two 
leguminous plants, the cowpea and hairy vetch, and, under 
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certain conditions, the soy bean and crimson clover. “For a 
century the cowpea, of many varieties, has been the chief 
leguminous crop in the southern states, grown for hay, for 
its edible seeds, and as a green manure. Only recently has 
its resistance to acidity been recognized... In its tolerance of 
acidity the soy bean probably equals the cowpea, and it has 
two points of superiority. It grows farther north and its yield 
of seed is much greater, often being as high as 30 bushels per 
acre.” By contrast, alfalfa requires an alkaline soil. Address: 
Botanist, [USDA] Bureau of Plant Industry, Washington, 
DC.

455. Early Dwarf Green: New U.S. domestic soybean 
variety. 1913. Seed color: Green.
• Summary: Sources: Wood (T.W.) & Sons. 1913. Farm 
and Garden Guide (Mail order catalog, with order form). 
Richmond, Virginia. 96 p. See p. 79. In the section on “Seeds 
for the Farm,” a full page is devoted to “Soja Beans–The 
king of summer forage crops.” Many varieties are described 
including “Early Dwarf Green Soja Beans.”
 Herman, V.R. 1919. “Soybeans and cowpeas for North 
Carolina.” North Carolina Agric. Exp. Station, Bulletin. No. 
241. 40 p. June. See p. 39. Table XXVI lists the soybean 
varieties tested at the Trucking Branch Station, Willard, 
North Carolina, 1915 and 1916. When grown for seed, Early 
Dwarf Green took 110 days to mature and yielded 4.03 
bushels per acre (the lowest yield of any variety tested). 
When grown for hay, Early Dwarf Green took 85 days to 
mature and yielded 1,230 pounds of hay per acre (again the 
lowest yield of any variety tested). Address: USA.

456. Nichibei Shinbun-sha (Nichi-Bei Shinbunsha). 1913. 
Nichi-Bei nenkan [Japanese-American yearbook. No. 9]. 
650 Ellis St., San Francisco, California. 716 p. Reprinted in 
2001-02 in Tokyo by Nihon Tosho Senta. Series: Nikkei Imin 
Shiryôshû. Dai 5-kai [Collected Documents on Japanese 
Emigration. No. 5]. [Jap; eng]
• Summary: This book is read and numbered from “back 
to front” compared with typical English books; it is mostly 
(99%) in Japanese. The English-language title page reads: 
The Japanese American Year Book.
 The book is divided into 13 parts, each numbered 
separately. Contents: (1) Front matter (incl. how this book 
was created) (5 p.). (2) Table of contents, general (4 p.). (3) 
Table of contents, ads (4 p.). (4) Photos (black and white 
on 12 unnumbered pages). (5) Graphs and charts on 4 
unnumbered pages: Three pie charts for 1912: (A) In which 
U.S. states do Japanese live. (B) Occupations of Japanese in 
USA. (C) Japanese in USA by gender. Two pie charts (D-E). 
Increase and decrease of Japanese population by gender. (F) 
Bar chart: Agricultural land use by Japanese by state. (G) 
Agricultural crops grown by Japanese. (6) Photo of the site 
to be of the Panama-Pacifi c International Exposition (1915) 
in San Francisco. (7) Two maps: Map of the United States. 

Map of California (2 p.). (8) Advertisements (A-1 to A-18). 
(9) Front part (p. 1-152), including general information about 
America, Japanese in America, U.S. and agricultural census 
data, etc. (10) Ads (p. 1-16). (11) Back part (p. 1-142). (12) 
Ads (B-1 to B-64). Appendixes: (13) Table of contents for 
directory of places where Japanese live in America, by 
state, and within each state by city: In Japanese (2 p.). In 
English (2 p.). (14) Directory of Japanese living in America, 
interspersed with ads (p. 1-228). (15) Ads (p. 1-50). (16) 
Copyright page.
 In a table (p. 57), one vertical line gives soybean 
production statistics in Japan from 1905-1909 (fi ve year 
average): Area: 464,021 cho (1 cho = 2.45 acres; so 
1,136,851 acres). Production: 3,766,962 koku (1 koku = 180 
liters = 47.6 gallons = 308 lb = 5.13 bushels; so 1,932,452 
bushels). Average yield 0.87 koku/tan or tanpo. Note: 
Something seems to be wrong with these soybean statistics. 
The yield of Japanese soybeans seems too low; only about 
1-2 bushels per acre.
 A table (p. 92) shows Japanese population in the top 
8 U.S. states in 1912. There are 7 columns: Male adults, 
female adults, male children born in USA, male children 
born in Japan, female children born in USA, female children 
born in Japan, and total. The totals are: California: 58,555. 
Washington: 16,037. Colorado 3,556. Oregon 3,518. New 
York 2,002. Idaho 1,392. Utah 1,390. Montana 972.
 Individual lines in various tables (p. 115-150) show tofu, 
miso and shoyu makers in the United States by state, and 
within California by city. There are 7 columns: Location, 
total no. of shops, no. of owners, investment ($), sales ($/
year), workers, salary ($/year). The number of tofu makers 
by state is: California 28. Utah (Ogden) 1. Idaho 2. Colorado 
(Denver) 2. Oregon 1. Washington 9. There are also 2 miso 
makers in Los Angeles and 1 shoyu maker in Oregon. 
Columns 1-2 are fi lled out for all entries, columns 3-4 for 
all California entries, and columns 5-6 for about half the 
California entries.
 A table (p. 26-27) shows import tariffs on goods from 
Japan. These include: Soybeans $0.45/bushel. Shoyu, 
miso, deep fried tofu pouches (aburage), dried frozen tofu 
(Koyadofu) and yuba 40% of their value, but a request is 
being made to change the shoyu, the two tofu products and 
the yuba to 20%.
 The Directory shows Japanese companies making 
soyfoods in California, Utah, Idaho, Colorado, New York, 
Washington state, and Oregon. Address: San Francisco, 
California.

457. Smith, Howard R. 1913. Profi table stock feeding: a 
book for the farmer. 8th ed. St. Paul, Minnesota: Published 
by the author. xii + 420 p. Illust. 20 cm.
• Summary: From the title page: “Adopted as a Text in a 
large number of the Universities, Agricultural, Colleges 
and High Schools of the United States.” This book was 
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copyrighted in 1905, and the date at the end of the Preface is 
“Lincoln, Nebraska, December 15, 1905.
 “Soy” is mentioned on pages viii, 55, 56, 68, 74, 77, 80, 
83, 84, 88, 187, 227, 267, 274, 275, 283, 295, 299, 300, 301, 
381, 384, 385, 386, 392, 395, 396, 399, 401, 409, 411, and 
412. “Soja” is mentioned on p. 399.
 The Preface by Smith states (p. viii): “The leguminous 
hay crops–alfalfa, cowpeas and soy beans–are new to many 
farmers of the United States, and the growth of one or more 
of these or the better known clover plant is so essential on 
farms devoted to stock feeding, it has been thought best to 
publish in the appendix something concerning the culture 
of the three fi rst mentioned. For the discussion of cowpea 
and soy bean growing the writer is indebted to Professor 
D.H. Otis, formerly of the Kansas Experiment Station, now 
connected with the Wisconsin Experiment Station.”
 In Part II, “Milk production,” Chapter 7, “Winter rations 
in the Corn Belt” states (p. 55-56): “The Legumes include 
a number of plants which have the power of drawing free 
nitrogen from the air and storing it in the roots of the plants. 
The four referred to in common use are alfalfa and clover 
in the North, and cowpeas and soy beans, more commonly 
grown in the South. On the roots of these plants are little 
tubercles, varying from the size of pinheads on clover and 
alfalfa to garden peas on the cowpea and soy bean. In these 
tubercles are living organisms extremely minute which, in 
some way not well understood, absorb air from the pores in 
the soil, converting the nitrogen therefrom into compounds 
available for plant growth. It is this power of absorbing 
nitrogen which makes these legumes rich in protein, and 
therefore valuable for supplementing corn.”
 Pages 67-68: “Corn the best single crop for the silo. 
Corn not only produces a large quantity of nutritious feed 
that is easily placed in the silo, but it is of such a nature as to 
pack readily and keep well. The large southern varieties of 
ensilage corn, which give enormous yields in tons per acre, 
have been recommended for silage; but such varieties do not 
produce much grain and the total nutrients are usually less 
than from ordinary fi eld corn. The best results are obtained 
with some variety that will give a good yield of grain, and 
by planting somewhat thicker than for a grain crop. Under 
average conditions a larger tonnage of feed can usually be 
obtained per acre by combining corn, sorghum and cowpeas 
or soy beans, but even with this combination the greater part 
of the crop should be corn. When either peas or beans are 
grown with the corn and the entire crop is put into the silo, 
the feeding value is greater, ton for ton, than that of corn 
alone. This is a much more economical method of obtaining 
protein than by purchasing it in high priced concentrates, as 
gluten meal, oil meal, etc.”
 Page 74: “Silage Fed Liberally vs. Grain Fed Liberally 
Without Silage.–The Ohio Experiment Station has recently 
secured data to show the relative economy of a ration 
consisting of more silage than dairymen customarily feed 

and a ration consisting largely of grain with corn stover 
and mixed hay for roughage. The silage used consisted of a 
mixture of the forage plants, soy beans, cowpeas and corn, 
in the proportion respectively 1:2:7½ by weight.” Silage fed 
liberally was found to give more milk and milk fat.
 Page 77: “Soy bean hay frequently yields as high 
as three tons per acre in the South, where it is receiving 
favorable mention as a fodder plant. It is somewhat coarse 
in stem, though palatable and a rich source of protein. Its 
composition is similar to alfalfa and cowpea hay, making its 
use in the ration the same. It has been tested as a silage plant 
and is highly recommended. The New Jersey Station found 
alfalfa hay and soy bean silage as effi cient as commercial 
foods for supplying protein, which seems entirely reasonable 
in view of its composition.”
 Chapter 8, Feeding without the legumes for roughage 
(p. 80-96) begins (p. 80): “With none of the legumes (clover, 
alfalfa, cowpeas and soy beans) for use as hay, but with an 
abundance of other roughage on hand, all forms of which are 
non-nitrogenous in character, the purchase of one or more of 
the so-called commercial protein foods is made necessary.”
 These protein foods for cattle feeding may be 
conveniently divided into three classes, the group to which 
each belongs depending upon protein content: Class 1 
contains those richest in protein, and includes cottonseed 
meal, linseed meal, gluten meal and soy bean meal; Class 2, 
gluten feed, dried brewer’s grains, malt sprouts, Canadian 
fi eld peas and cowpeas; Class 3, wheat bran and shorts, or 
middlings.”
 Pages 83-84: “Soy bean meal differs from the products 
described in that it is the entire seed of the soy bean plant 
ground. It is worthy of note that soy beans are the only farm 
seeds deserving of a place in Class I, on account of their 
exceptionally high protein content. They are also rich in oil, 
which makes it the more necessary to use a limited quantity. 
The soy bean is a very promising crop in the more Southern 
States, yielding from ten to twenty bushels of seed per 
acre, worth as much per pound as linseed meal for feeding 
purposes. (See Soy-bean culture in the appendix.)” “Class II. 
Cowpeas are less rich in protein than are soy beans, which 
logically puts them in Class II of the protein foods. The 
cowpea plant, cut before the seeds ripen, is so valuable for 
hay that it is used largely for this purpose. Where the seeds 
are allowed to ripen and are threshed, they may be ground 
into a meal and used very advantageously as a protein 
supplement to corn.”
 Pages 88-89: Variety in the roughage fed is as much 
appreciated as variety in the grain ration. When possible 
two or more kinds should be supplied. If hay from any one 
of the legumes, alfalfa, clover, cowpeas or soy beans, is fed 
as half the roughage, it would be more profi table to reduce 
the amount of cottonseed meal or other commercial protein 
foods to one-half of that recommended for stover, timothy or 
other fodder plants of that class.”
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 In Part III, “Beef cattle,” chapter 17, titled “Corn 
substitutes, protein concentrates and preparations of foods 
for fattening and cattle,” says (p. 187): “Cottonseed meal, 
while richer in protein than oil meal, is perhaps more often 
inferior in quality. There are not suffi cient experimental 
data on record to warrant one in placing a value above 
the others upon any one of these concentrated foods, 
cottonseed meal, oil meal [old process {mechanically 
expressed} linseed meal], gluten meal or soy bean meal, 
though the composition indicates an advantage for 
cottonseed meal.”
 In Part IV, “Sheep,” chapter 21, titled “Fattening 
lambs in early winter” states (p. 227): “Canadian peas or 
cowpeas are even better than bran, as they furnish from 30 
per cent to 50 per cent more protein and less crude fi ber, 
which latter is largely inert matter. Soy beans are relished 
and are quite as effi cient as oil cake [expelled linseed cake] 
in supplying protein.”
 In Part V, “Swine,” soybeans are mentioned on pages 
267, 274, 275, 283, 295, 299, 300, and 301
 The Appendix, “Methods of growing the leguminous 
crops, cowpeas, soy beans and alfalfa, by Dr. D.H. Otis, 
soy beans are mentioned on pages 381, 384, 385, 386, 392, 
395, 396, 399, 401, 409, 411, and 412. The section titled 
“Soy beans” (p. 384-86), has the following contents: Soy 
beans as a profi table crop. Planting. Harvesting for grain. 
Threshing. Curing the beans for seed. Harvesting for hay. 
Soy beans as feed. Alfalfa, etc., after soy beans.
 Note: Howard Remus Smith was born in 1872.
 An earlier edition, published in 1906, contained xii + 
413 pages. Address: Prof. of Animal Husbandry, Univ. of 
Minnesota. Formerly Univ. of Nebraska.

458. U.S. Department of Commerce, Bureau of the Census. 
1913. Thirteenth census of the United States taken in the year 
1910. Volume V. Agriculture, 1909 and 1910. General report 
and analysis. Washington, DC: Government Printing Offi ce. 
927 p. See p. 626.
• Summary:  Table 53 titled “Dry beans (other than edible)” 
(p. 626) shows acreage, production in bushels, and value 
statistics for soy beans in 1909, for fi ve states plus “all other 
states.” In 1909 a total of 16,835 bushels of soy beans were 
produced on 1,629 acres in the USA. They were worth 
$20,577. North Carolina was the leading soybean producer 
with 13,313 bushels (79% of the total).
 The following states are listed in descending order of 
production. For each state is given production in 1909 (in 
bushels) / acreage / value.
 North Carolina: 13,313 bu / 1,249 acres / $14,141.
 Tennessee: 2,037 bu / 256 acres / $3,387.
 Ohio: 424 bu / 33 acres / $843.
 Virginia: 415 bu / 29 acres / $695.
 Alabama: 219 bu / 29 acres / $494.
 All other states combined: 427 bu / 33 acres / $1,017.

 Note 1. These is the earliest document seen (April 2017) 
that contains offi cial national production or acreage statistics 
for soy beans in the United States. The earliest year for 
which statistics are given is 1909. Statistics for castor beans 
and velvet beans are also given.
 Note 2. 36.75 bushels weigh 1 metric ton. Therefore 
16,835 bushels weigh 458.1 metric tons. Address: 
Washington, DC.

459. Zavitz, C.A. 1913. Results of co-operative experiments 
in agriculture. Ontario Agricultural and Experimental Union, 
Annual Report 34:13-38. For the year 1912. See p. 15, 18, 
22.
• Summary: Prof. Zavitz begins: “As Director of the 
committee on agricultural experiments... I wish to express 
my appreciation of the work and the assistance given by the 
other members of the committee, viz., W.J. Squirrell, A.W. 
Mason, C.R. Klinck, and A.E. Whiteside. Not many people 
realize the large amount of work necessary in successfully 
conducting an extensive system of co-operative work...” (p. 
13).
 A table listing the co-operative experiments in 
Agriculture conducted throughout Ontario in 1912 (p. 15), 
under “Grain crops” includes “Testing two varieties of Soy, 
Soja, or Japanese beans–2 plots.”
 In the section on Grain crops, a large table (p. 18) shows 
that 2 tests were conducted on “Soy beans.” Early Yellow 
(comparative value 100), yielded 1.33 tons/acre of straw 
and 18.13 bu/acre (1,088 lb/acre) of grain. Brown (C.V. 76), 
yielded 0.84 tons/acre of straw and 13.49 bu/acre (810 lb/
acre) of grain.
 The subsection titled “Soy beans” (p. 22) states: “Of the 
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named varieties which have been grown the Early Yellow 
has proven to be one of the best... A selection from the Early 
Yellow variety, which has been made at the College, is 
giving promising results, and is likely to be superior to the 
original variety.” Address: Prof. of Field Husbandry, O.A.C. 
[Ontario Agricultural College], Guelph [Ontario, Canada].

460. Turner, A. Grenville. 1914. The soy bean. Agricultural 
J. of the Union of South Africa 7(1):67-77. Jan.
• Summary:  See next page. This report was sent to South 
Africa by the Union Trades Commissioner in London, Mr. C. 
du P. Chiappini.
 Contents: Botany and habitat. Varieties. Conditions of 
growth. Methods of culture and soil inoculation. Harvesting: 
Yield per acre, yield of forage, as a grain crop, thrashing. 
Manurial value (as a green manure). Storing soy bean seed. 
Feeding value: For sheep, dairy cows, or hogs. Experiments 
in South Africa (conducted by Mr. Turner during the 1910-
1911 season). Chemical analyses. The commercial aspect. 
The bean (utilization). The oil (utilization).
 “Botany and Habitat: The soy bean (Glycine hispida) 
is a leguminous plant, native of south-eastern Asia. De 
Candolle states that it originally occurred in the wild state in 
the region ‘from Cochin China to the south of Japan and to 
Java.’ It has been cultivated from very ancient times. It is a 
very important food plant in some countries, notably China, 
Japan, and Manchuria: and its cultivation has reached such 
an advanced stage that innumerable varieties and forms have 
been developed.
 “It is supposed to have been used for food in China even 
before the time of Confucius. Although it has been grown in 
China and Japan for such an extended period, its cultivation 
seems to have spread very slowly to the surrounding 
countries. Its introduction into India seems to have taken 
place in comparatively modern times.
 “Up to the year 1907 the export of soy beans from 
Manchuria did not exceed 120,000 tons, of which the bulk 
was absorbed by Japan. The development of Manchuria as 
the result of the Russo-Japanese war is responsible for the 
huge supplies of beans exported to Great Britain and the 
Continent of Europe. As a commercial oilseed, however, the 
soy bean was undoubtedly fi rst introduced to the notice of 
the British and Continental manufacturer towards the end 
of the year 1908, when the export commenced to Europe 
through Vladivostock [Vladivostok]; the cargo was nearly 
all carried in British bottoms, and destined to oil mills in the 
United Kingdom.”
 “Experiments in the cultivation of the soy bean are being 
conducted in practically every British colony; during the year 
1909 experiments were conducted in the Argentine Republic, 
Mr. A. Grenville Turner, the soy bean expert, reporting that 
a crop of beans may be secured in about thirteen weeks, as 
against six months in Manchuria. World-wide interest now 
was evinced in the culture of the soy bean; the late Sir Alfred 

Jones, K.C.M.G., entrusted Mr. Turner with a mission to 
introduce the cultivation of the bean throughout West Africa; 
on his return Mr. Turner reported that he had travelled 
12,000 miles through the Gambia, Sierra Leone, Southern 
and Northern Nigeria and the Gold Coast Territories; the 
results of experiments being successful: on sowing the seed 
the plants made their appearance above ground in about 
four days, ultimately attaining a height of two feet, and 
reaching maturity in six, eight, or ten weeks, according to 
zone and climatic conditions. On his return from the coast, 
Mr. Turner was entrusted with a mission by Messrs. Lever 
Brothers, Limited, to encourage the cultivation of the soy 
bean throughout the Union of South Africa, during the 
season 1910-1911 the scheme was taken up by the farmers 
with enthusiasm, a large quantity of seed, together with 
descriptive pamphlets, was distributed by Messrs. Lever, the 
result of the experiments proving that South Africa can raise 
a crop of soy beans equal, if not superior, to Manchuria.”
 At the Government Experiment Farm in South Africa, 
where 80 varieties were tested (there are over 300 varieties 
of soy beans), yields of seed “as high as 2,000 lb. per acre 
were recorded, while in many instances the yield was well 
over 1,000 lb. per acre. In Manchuria the yield per acre is 
from 1,100 to 1,600 lb. per acre.” If grown for forage, yields 
as high “as 12 to 13 tons of fresh fodder may be produced 
per acre, which may be used for hay or for silage purposes.” 
“Growing soy beans for the grain is distinctly profi table, 
owing to the large demand in the United Kingdom and 
Europe” (p. 71).
 When Mr. Turner conducted soybean cultivation 
experiments in South Africa during the 1910-1911 season, 
the “scheme enjoyed the hearty support of the Union 
Government Agricultural Department, the Agricultural 
Union, and Messrs. Lever Brothers, Limited, by whose 
assistance, through Mr. Turner, see for the planting of three 
to fi ve acre plots was distributed to over three hundred 
farmers in all parts of the Union, together with printed report 
forms, and descriptive bulletins” (p. 72). Natal experience 
the worst drought in 40 years took at this time, but the 
soybeans resisted the drought and were able to grow under 
conditions that would probably in many instances be too 
severe for even maize. Soybeans were also grown in the 
Transvaal, Orange Free State, and Cape Province.
 The highest recorded oil content in soybeans was 
23.20% from beans grown by Mr. Turner in Sierra Leone.
 “The oil mills of Great Britain crush annually upwards 
of 1,000,000 tons of oil seeds,... Great Britain is the heaviest 
importer of oil seeds in Europe, and is, in fact, after the 
United States of America, the most important manufacturer 
of oils in the world.”
 Great Britain imports and crushes about 600,000 tons of 
cotton seed and about 350,000 tons of soy beans; the balance 
is linseed. Recently, however, these soy bean imports have 
been decreasing, since Germany has rescinded the import 
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duty and installed soy bean crushing plants in their oil mills.
 “It is estimated that Great Britain and Europe can 
take ten million tons of soy beans per annum in the event 
of the beans being used for human as well as for animal 
consumption and for industrial purposes, so there is a 
large market for South Africa to ship all the beans she can 

produce...”
 Note 1. This document contains the second earliest clear 
date seen for soybeans in Argentina, or the cultivation of 
soybeans in Argentina (1909). The source of these soybeans 
is unknown, but might have been Great Britain.
 Note 2. A map of Africa in 1914 (taken from a different 
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and unknown source) shows how different it looks then–in 
the era of colonialism–compared with today.

461. Woods, Chas. D. 1914. Field experiments. Maine 
Agricultural Experiment Station, Bulletin No. 224. p. 23-48. 
Feb. See p. 32-39.
• Summary: Contents of the section titled “Soy beans for 
fodder, silage and seed” (p. 32-39): Introduction and history 
of research in Maine. Conditions of growth. Fertilizing and 
culture. Nutrients in soy bean and their digestibility. Soy 
bean silage. Yield of dry matter and protein: Soy bean vs. 
corn fodder, soy beans for seed. Summary.
 This section begins: “In 1903 and 1904 the Station grew 
on the college farm at Orono several varieties of soy beans. 
These were grown for forage and for silage. The results were 
published in Bulletin 106 and made up part of the Report of 
the Station for 1904.”
 “Although it is not at all likely that the soy bean can ever 
be grown as a profi table seed crop in Maine, three varieties” 
furnished by the Paint Manufacturers’ Association were 
grown and tested at Highmoor Farm in 1913. One variety, 
imported from Manchuria, was supposed to contain an oil of 
high oxidizing properties. The second, Variety 1002, was an 
American type which was said not to mature as quickly as 
the Manchurian bean. The third, Soy Bean 302, came with no 
description. All three were tested for germination and found 
to germinate well. The fi rst variety yielded 700 lb/acre of 
shelled beans and the third yielded 650 lb/acre.
 Summary: “Soy beans can be grown in parts of Maine 
where corn thrives. When early corn matures, the early white 
soy bean will usually mature. Where Sanford corn ears, the 
early medium soy bean will form pods. Soy bean can be 
grown with less nitrogen than corn. In order to grow the soy 
bean most economically, the soil should be inoculated with 
the organism that forms root tubercles.” Address: Director of 
the Station, Orono, Maine.

462. Tropical Life (England). 1914. Soya beans. 10(6):115. 
June. [4 ref]
• Summary: A table shows that imports of soya beans to 
England have decreased sharply from 134,801 tons in 1912 
to 63,046 tons in 1913.
 “According to the report of the Agricultural Department, 
Assam [in eastern British India], Manchurian soya beans 
were tried on a small scale at Jorhat with great success, the 
yield being over 18 maunds per acre.” Ground nuts also 
yielded well at Jorhat.

463. Piper, Charles V. 1914. Forage plants and their culture. 
New York, NY: The Macmillan Co. xxi + 618 p. Aug. See 
p. 513-38. Illust. Index. 20 cm. Series: The Rural Text-Book 
Series, ed. by L.H. Bailey. [9 ref]
• Summary: Note: This is the best book on the subject to 
date. It was reprinted (with new publication date but without 

changes) in 1916, 1919, and 1921.
 Contents: 1. Introduction. 2. Preservation of forage. 3. 
Choice of forage crops... [chapters an various grasses (incl. 
Velvet grass {Holcus lunatus}), sorghums, and millets]. 4. 
Seeds and seeding.
 5. Meadows and pastures. 6. The statistics of forage 
crops (“In the same way as the straw of cowpeas, Canada 
and garden peas, soybeans and other leguminous seed crops 
has also a considerable value as forage,” p. 114). 7. Timothy. 
8. Blue-grasses, meadow-grasses and redtop. 9. Orchard-
grass, tall oat-grass and brome-grasses.
 10. Other grasses of secondary importance. 11. Perennial 
grasses of minor importance. 12. Southern grasses. 13. 
Sorghums. 14. Millets and other annual grasses.
 15. Alfalfa. 16. Red clover. 17. Other clovers–Alsike, 
Hungarian, White and Sweet. 18. Crimson clover and other 
annuals. 19. Peas and pea-like plants (incl. Chick-pea {Cicer 
arietinum} and Grass-pea, vetchling or chickling vetch 
{Lathyrus sativus}).
 20. Vetches and vetch-like plants: Common vetch (Vicia 
sativa), hairy vetch (Vicia villosa), narrow-leaved vetch 
(Vicia angustifolia), purple vetch (Vicia atropurpurea), 
wooly-pod vetch (Vicia dasycarpa), scarlet vetch (Vicia 
fulgens), ervil or black bitter vetch (Vicia ervilia), narbonne 
vetch (Vicia narbonnensis), horse bean (Vicia faba), bird or 
tufted vetch (Vicia cracca), tangier pea (Lathyrus tingitanus), 
fl at-podded vetchling (Lathyrus cicera), ochrus (Lathyrus 
ochrus), fenugreek (Trigonella foenum-grœcum), lupines 
(Lupinus spp.), serradella (Ornithopus sativus), square 
podded pea (Lotus tetragonolobus).
 21. Cowpeas. 22. Soybeans. 23. Other hot-season annual 
legumes: Lespedeza or Japan clover, Florida velvet bean 
(Stizolobium deeringianum) [later renamed simply “Velvet 
bean” (Mucuna pruriens)], peanut (Arachis hypogœa), 
Florida beggarweed, the jack bean (Canavalia ensiformis. 
“Owing to confusion with the similar species cultivated in 
Japan, China, and India, it has also been called the sword 
bean and the knife bean, but those names properly belong to 
the Asiatic species {Canavalia gladiata}, used principally as 
a vegetable), mung bean (Phaseolus aureus), urd (Phaseolus 
mungo), moth bean (Phaseolus aconitifolius), adzuki bean 
(Phaseolus angularis), bonavist or hyacinth bean (Dolichos 
lablab), guar (Cyamopsis tetragonoloba).
 24. Miscellaneous perennial legumes: Sainfoin 
(Onobrychis cicioefolia), sulla or Spanish sainfoin 
(Hedysarum coronarium), kudzu (Pueraria thunbergiana), 
fl at pea (Lathyrus silvestris var. wagneri), kidney vetch 
(Anthyllis vulneraria), goat’s rue (Galega offi cinalis), bird’s 
foot trefoil (Lotus corniculatus), Astragalus falcatus, furze 
(Ulex europoeus).
 25. Miscellaneous herbs used as a forage (incl. 
Sunfl ower {Helianthus annuus}). 26. Root crops and other 
comparable forages (incl. rape {Brassica napus}, Jerusalem 
artichoke, chufa {Cyperus esculentus}, and cassava).
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 The Introduction (p. 1) states: “1.–Forage includes 
any vegetable matter, fresh or cured, eaten by herbivorous 
animals, such as grain, hay, pasturage, green feed, roots and 
silage. The term feed is synonymous with forage, although 
sometimes restricted to grain. Fodder and stover are also 
identical in original meaning, but in the United States are 
used with special signifi cations.
 “Forage crops include only those plants grown primarily 
for feed and of which animals consume all or much of the 
vegetative parts; that is, herbage, or roots. Most cereal 
crops are also grown for hay, pasturage or silage, and when 
thus grown may be considered forage crops. Several plants 
cultivated in other regions as cereals are in the United States 
grown mainly or wholly for forage. Among these are the 
grain sorghums, penicillaria, foxtail millet and proso or 
broom-corn millet. The distinction between cereals and 
forage crops in such cases is arbitrary. Such a plant is a 
cereal when grown primarily for the grain, and a forage 
when grown primarily for the herbage.
 “Fodder (German futter) really means the same as feed. 
In the United States the term is used mainly in reference to 
corn cut before the plant is fully mature, and from which the 
ears are not removed. The stems and leaves when dried and 
after the ears are removed is called stover. In the Southern 
States the term fodder is applied to the dried leaves and tops 
of the corn plant, removed while green, and before the ears 
are fully mature.
 “The terms fodder and stover are also used in connection 
with the sorghums and similar coarse grasses.
 “Hay consists of the entire dried herbage of 
comparatively fi ne-stemmed grasses or other forage plants. 
It is commonly dried or cured in the sun, but artifi cial drying 
apparatus has been used.” Address: M.S., Agrostologist 
in Charge of Forage Crop Investigations, Bureau of Plant 
Industry, USDA [Washington, DC].

464. Piper, Charles V. 1914. Soybeans (Document part). 
In: C.V. Piper. 1914. Forage Plants and Their Culture. New 
York, NY: MacMillan Co. xxi + 618 p. See p. 513-38.
• Summary: Contents: Introduction. Agricultural history. 
Botany. Description. Soil adaptations. Climatic adaptations. 
Importance. Desirable characters in soybean varieties. 
Commercial varieties. Preparation of soil and cultivation. 
Rate of seeding. Time of seeding. Method of seeding. 
Depth of planting. Inoculation. Life period. Time to cut for 
hay. Hay yields. Fertilizers. Soybean mixtures: Soybeans 
and corn, soybeans and cowpeas, soybeans and sorghums, 
soybeans and Johnson-grass, soybeans and millet. Silage. 
Rotations. Feeding value of soybean hay. Seed-production. 
Pollination. Seed yield. Seeds. Pests. Breeding. Soybeans 
and cowpeas compared.
 “The soybean is the most productive as regards seed of 
any legume adapted to temperate climates.”
 “The soybean was fi rst cultivated in the United States 

in 1829, but it apparently attracted but little attention until 
1854, when two varieties were brought back from Japan 
by the Perry expedition. Other varieties were introduced 
from time to time, among them the Mammoth, which 
was introduced previous to 1882. It is largely due to the 
introduction of this variety that the soybean has become 
an important crop in the United States, as a very large 
percentage of the acreage is still planted to this variety. 
Between the years 1900 and 1910, the United States 
Department of Agriculture introduced about 250 varieties 
from all portions of the Orient” (p. 513-14).
 “At the present time about fi fteen varieties of soybeans 
are handled commercially by seedsmen, the most important 
of which are Mammoth, Hollybrook, Haberlandt, Medium 
Yellow, Guelph, Ito San, Wilson and Peking.” A fairly 
detailed description of each variety is given (p. 519-23).
 Pollination (p. 533): “The soybean fl ower is completely 
self-fertile, bagged plants setting pods as perfectly as those 
exposed. The fl owers are much visited by bees, which seek 
principally the pollen, as the soybean fl ower secretes but 
little nectar. Pollination occurs even before the fl ower opens, 
but nevertheless occasional cross-pollinations occur where 
different varieties are grown in close proximity. Such natural 
hybrids can often be detected by the fact that the seeds of 
heterozygote plants present queer combinations of color, 
such as smoky green, smoky yellow, brown and yellow and 
black banded. In the course of varietal trials at Arlington 
Farm, Virginia, extending over fi ve years, many such natural 
hybrids were secured, and similar crosses occurred at the 
Kansas Experiment Station.”
 Concerning seed yield (p. 533): “When grown for 
seed, the best varieties under proper culture yield from 30 
to 40 bushels of seed to the acre. A maximum yield of 50 
bushels to the acre has been reported from North Carolina.” 
A table (p. 534) shows the yields reported (in bu/acre) for 
10 varieties from Arlington Farm, 7 other U.S. states, and 
Guelph, Ontario, Canada. The varieties are: Mammoth, 
Hollybrook, Guelph, Ito San, Haberlandt, Medium Yellow, 
Wilson, Peking, Ebony, and Chernie. The states are 
Tennessee, Kentucky, Delaware, Indiana, Ohio, Arkansas, 
and Virginia.
 The section titled seeds (p. 534-35) notes: “Soybean 
seeds weigh about 60 pounds to the bushel and this weight is 
recognized as standard in most states. The size of the seeds 
varies greatly as shown in the following table:”
 Mammoth and Hollybrook are the biggest with 128,640 
seeds/bushel.
 Peking is the smallest with 383,280 seeds/bushel.
 Wisconsin Black is the next to smallest with 306,240 
seeds/bushel.
 “Soybean seeds do not retain their viability well, and it 
is not advisable to sow seed two years old without previously 
testing. Unless care is exercised in properly curing and 
storing, soybean seeds are apt to heat and thus quickly have 
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their viability destroyed. A small percentage of the seed will 
under favorable conditions retain its viability four or fi ve 
years, and this has been found to vary according to variety, 
as shown in the table:”
 This table gives the viability of the seeds of 12 soybean 
varieties, grouped by color, in approximately descending 
order of viability after 4 years. Those with the highest 
percentage viability are all black in color: Shanghai, Chernie, 
Baird, Fairchild, Jet, Ebony (these fi rst 6 are black-seeded), 
Tashing, Guelph (green), Brownie, Ito San, Haberlandt, and 
Mammoth (these last 3 are straw yellow). For the variety 
Shanghai, 99.0% of the seeds are viable after 1 year, 93.0% 
after 2 years, and 43.5% after 4 years. After 1 year, the 
viability was greater than 90% for most varieties. After 4 
years, black-seeded soybeans had by far the best viability, 
ranging from 4.0% to 46.5%.
 Note 3. This is the earliest English-language document 
seen (Nov. 2020) that uses the word “viability” repeatedly in 
a detailed discussion of the germinability or germination rate 
of soybeans. The word was fi rst used (once, in German) by 
Fr. Haberlandt in 1877.
 Page 535: Soybeans are relatively immune to injury 
from weevils; this is important, especially in the South.
 “Pests.–Soybeans are troubled by few serious enemies. 
On the whole, rabbits are most troublesome, as they are 
extravagantly fond of the herbage, and where they are 
abundant soybean culture is practically impossible. At the 
Tennessee Experimental Substation at Jackson, rabbit injury 
was much reduced by using scarecrows, to each of which a 
lantern was hung at night.
 “Rootknot caused by a nematode (Heterodera 
radicicola) often injures soybean considerably, but more 
damage is caused by cowpea wilt, due to Fusarium.
 “Caterpillars sometimes eat the leaves, but the loss from 
such insects is seldom serious.
 “On the whole it may be said that no insect or fungus 
pest [disease] has yet assumed any great economic 
importance in connection with the culture of the soybean.”
 Breeding (p. 536): “The soybean lends itself readily to 
improvement, and considerable work in breeding is being 
carried on by the United States Department of Agriculture, 
the Tennessee Experiment Station and the Ohio Experiment 
Station. The Ohio Station is testing individual plants in 
duplicate plant-row work in much the same way that it is 
testing ears of corn and is fi nding decided differences in 
yield of seed and forage, in tendency to shatter and in habits 
of growth. The Tennessee Station is conducting selection 
work with a number of varieties and has found considerable 
variation in maturity, habit of growth and plant characters 
within the same varieties, so that several strains of the same 
variety are under test. The United States Department of 
Agriculture has done a very considerable amount of work 
toward the improvement of the soybean by selection and 
hybridization. The results of the breeding work thus far 

indicate that it is easily possible to improve the varieties now 
on the market.
 Soybeans and cowpeas compared (p. 536-38): 
“Inasmuch as soybeans are adapted to so nearly the same 
uses and same place in farm rotation as the cowpea, an 
agronomic comparison of the two crops has often been made.
 “The soybean is determinate in growth; that is, it reaches 
a defi nite size and matures. Nearly all varieties of cow-peas, 
on the other hand, are indeterminate, continuing growth 
until killed by frost. With the exception of a few varieties, 
the soybean does not vine, but grows erect or nearly erect. 
Cowpeas, on the other hand, are viny plants, and therefore 
more diffi cult to harvest. Soybeans mature all their pods at 
one time. Cowpeas continue to produce green pods as long 
as the plant lives.
 “Soybeans will withstand rather heavy frosts, both in 
the spring, when young, and in the fall, when nearly mature, 
while the same frosts are fatal to cowpeas. They are more 
drought resistant than cowpeas, and in a dry season will 
give much greater yields; they will also withstand excessive 
moisture much better.
 “For green manuring or soil improving, the cowpea is 
far more valuable than the soybean, as it will smother weeds 
much more successfully.
 “The value of the hay of the two plants is nearly 
the same. There is frequently doubt as to which is the 
more desirable to grow. On relatively poor soil or when 
broadcasted, cowpeas are always preferable: When 
cultivated, the soybean will yield the greater return, and if 
cut late, the hay is more easily cured.
 “For growing with corn or sorghum for hay or silage the 
cowpea is generally preferable to the soybean.
 “The feeding value of an acre of soybeans for beef 
cattle was found by the Tennessee Agricultural Experiment 
Station to be about 50 per cent greater than that of cow-peas 
grown on an adjoining acre. This was also approximately the 
difference in yield of the two crops.
 “As a grain producer the soybean is in every way 
preferable to the cowpea, as it produces larger yields of 
richer grain and can be harvested much more easily.
 “The soybean, therefore, is to be recommended above 
the cowpea where intensive rather than extensive farming is 
practicable and desirable.”
 Illustrations (line drawings, both non-original) show: A 
typical soy bean plant, with a close-up of a cluster of pods 
(p. 514). Roots of a soybean plant, showing nodules (p. 525). 
A black-and-white photo (Plate VIII, facing p. 510) shows 
the seeds of ten soybean varieties. Address: Agrostologist 
in Charge of Forage Crop Investigations, Bureau of Plant 
Industry, USDA.

465. Piper, C.V.; Morse, W.J. 1914. Five Oriental species of 
beans. U.S. Department of Agriculture Bulletin No. 119. 32 
p. Sept. 2. [22 ref]



SOYBEAN YIELDS AND YIELD RESEARCH (10 BCE to 2021)   265

© Copyright Soyinfo Center 2021

• Summary: The fi ve beans are the adsuki [adzuki, azuki] 
bean, the rice bean (Phaseolus calcaratus), the mung bean 
(Phaseolus aureus), the urd (Phaseolus mungo), and moth 
bean (Phaseolus acontifolius). Soy is mentioned only briefl y.
 “The adsuki bean (Phaseolus angularis (Willd.) W.F. 
Wight; Pl. I) is much cultivated for human food in Japan and 
Chosen [Korea] and to a less extent in China and Manchuria, 
but is apparently unknown in India and elsewhere in Asia. 
No mention of its cultivation in Europe has been found in 
agricultural literature. Next to the soy bean it seems to be the 
most important legume grown in Japan.” In 1910 345,634 
acres of adsuki beans were grown in Japan, compared with 
1,171,438 acres of soy beans.
 The fi rst knowledge of the adsuki, or atsuki [azuki] bean 
to Europeans is the brief description by Kaempfer (1712). 
Kaempfer’s drawing of the plant was later published by 
Banks (Kaempfer, 1791). This illustration is excellent and 
unmistakable. Willdenow (1801), named the plant Dolichos 
angularis on the basis of Kaempfer’s description and 
illustration.
 The adsuki bean was grown at Arlington Farm, Virginia, 
in 1906 (6 varieties), 1908, 1909, 1912, and 1913 (8 
varieties).
 Use in Japan: In Japan the adsuki commands a higher 
price than any other bean, the varieties with maroon-colored 
seeds being most widely used. “Adsuki-bean meal is 
sometimes prepared simply by grinding the dry beans and 
then removing the seed coats with sieves. More commonly, 
however, a wet process is employed. The wet process seems 
to vary somewhat in different parts of Japan, but consists 
essentially of 4 stages: 1. Boiling the beans until soft, usually 
after a preliminary soaking. 2. Crushing the cooked beans. 
3. Removing the skins by forcing the mass through sieves or 
by putting the bean paste in cold water, when the skins are 
easily separated. 4. Drying the bean paste. The fresh, undried 
bean paste is called an and the dried product sarashi-an.
 In whatever way prepared, the bean meal is eaten in 
soups and gruels of various kinds, often sweetened. It is also 
used for making various kinds of cakes and confections. 
Adsuki beans are also eaten popped like corn, as a coffee 
substitute, and candied by boiling in sugar. The last product 
is called amanatto. The fl our is also used for shampoos and 
to make facial cream. “The use of beans to make sweetmeats 
seems to be purely a Japanese invention.”
 “Among the seed brought back from Japan by the Perry 
expedition in 1854 was a ‘red-seeded bean.’ (Browne, 1855, 
p. XV.) The identity of this bean has never been defi nitely 
determined, but it was doubtless the most common form of 
adsuki bean.
 “Two varieties of the adsuki bean were tested at the 
Kansas Agricultural Experiment Station in 1891 by Prof. 
C.C. Georgeson (1891). Both of these had red seeds, one 
having the pods ‘white,’ the other ‘black.’ The white-podded 
variety yielded 16.3 bushels per acre; the black-podded, 8.7 

bushels. In thrashing, the beans were found to crack easily, 
and so they were fl ailed. The beans were tested only as 
human food. ‘These beans have been submitted to several 
housekeepers for trial, who all, with two exceptions, give 
them most favorable recommendations.’ The professor of 
household economy, in a letter to Prof. Georgeson, praised 
the beans highly both for use in soups and baked.”
 “S.P.I. No. 226. A maroon-seeded variety from North 
China, March, 1898, under the name ‘wei-tou (vay-do).’ 
No cultural notes.” Address: 1. Agrostologist in Charge; 2. 
Scientifi c Asst., Forage-Crop Investigations, Bureau of Plant 
Industry, USDA, Washington, DC.

466. Walters, J.A.T. 1914. Crop returns at the Botanical 
Experiment Station, 1913-14. Rhodesia Agricultural Journal 
11(7):1043-45. Oct.
• Summary: Page 1045: A full-page table shows crop returns 
at Botanical Experiment Stations. For each crop 5 columns 
are given.
 For “Soy beans: Southern.” Sown: 12-12-13 [12 Dec. 
1913]. Period of maturity: 4.75 months. Yield per acre: 183 
lbs. Previous crop: Maize & Pea nuts.
 For “Soy beans: Sakura” everything was the same as 
Southern except the yield was 180 lbs. per acre.
 For “Sunfl owers: Striped” and for Sunfl owers: Russian, 
the previous crop for each was Soy beans. Address: B.A., 
Asst. Government Agriculturist.

467. Wing, Chas. B. 1914. Experience with soy beans 
(Continued–Document part II). National Stockman and 
Farmer 38(39):964-65. Dec. 26.
• Summary: (Continued): “The Ohio Experiment Station has 
put out a number of high-class beans, all of them on a similar 
type; rather short stubby plants with heavy main stalk and 
rather short heavy branches. As a rule they cover themselves 
with pods quite satisfactorily, but only one of them yielded 
heavily enough for us to warrant its being recommended. 
We think the others are a little too small and have too few 
branches to make as heavy a yield as we need for grain 
varieties, and that is decidedly what these Ohio beans are.
 “Ohio 905 yields well for us, and is about like our 
Mongol, which will be described later. It stands rich ground 
without lodging and matures at about the same time as the 
Mongol.
 “The Mongol we discovered several years ago, and for 
an early-maturing bean, about a week later than the Ito San 
and a week or a little over earlier than the Sable, we fi nd 
nothing that excels it. It is a grain variety entirely; the plants 
are rather coarse, stand erect very satisfactorily; the branch 
type is reasonably good and the plants load themselves with 
beans very nicely.
 “The Roosevelt may probably be identical with the 
Mongol; at any rate it is very similar. This year, however, 
there did seem to be some variation, and although the two 
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varieties were quite close together, the Mongol outyielded 
the Roosevelt so we discarded the latter.
 “The Mikado is very much similar to the Mongol, 
excepting for being a week later; is a bean that we can 
thoroughly recommend whenever going into our own 
latitude. It needs the entire season in which to mature. The 
Nuttal [sic, Nuttall], Morse, Auburn and Austin are all of 
similar type to the Mongol. The fi rst two were rejected 
because they shattered badly. The last two were nearly good 
enough to retain, but did not yield quite well enough.
 “The Medium Green is on [sic] the same type as the 
Mongol, but it shatters so badly that one must be very sure 
that he will he able to harvest it at exactly the proper time, or 
else he stands great danger of loss.
 “The Swan is on [sic] a little different type; taller 
than the Mongol, with fewer branches; not quite as good a 
type of bean. It yields almost good enough so that we can 
recommend it, but not quite. Ross’s experiments showed it 
up better than ours.
 “Nos. 30399 and 30596 are dubbed government beans 
for lack of a better name. They grew rather tall, almost 
without branches, except for just a few quite close to the 
ground, these few being decidedly weak and inclined to 
break. The type is poor and we discarded them.
 “The Ito San is an old bean that has been grown for 
twenty or twenty-fi ve years. It matures satisfactorily away up 
into Michigan; is the only variety that is safe in parts of New 
York, and for an early bean it is the best that we have ever 
tested.
 “The Brownie or Early Brown is its twin, the only 
practical difference between them being in color of seed. The 
Brownie, however, did not yield as satisfactorily with us as 
the Ito San and we therefore discarded it.
 “The Ogemaw is another very early bean, maturing with 
the Ito San; a little better looking plant than the Ito San, but 
with us did not yield quite as well.
 “There are a great many other varieties that we have 
tested, but these are the principal ones, or rather, these are the 
ones that necessitated two, three and sometimes four years 
in trial grounds before defi nitely deciding whether they were 
worth while or not.
 “Bean Breeding: Now as to the breeding work 
mentioned above, what have we accomplished? A number of 
years ago we selected about fi fty promising looking plants of 
Sable beans. Each one was threshed separately and they were 
planted side by side. The rows were harvested and threshed 
separately and the highest yielding ones were saved. This 
process has been repeated until this year we had discarded all 
but three of the most promising plants and of course we had 
several rows of each. The best two plants produced this year 
twenty-eight bushels and twenty pounds per acre and we 
have about forty pounds of seed from each selection.
 “In the variety plot, the same variety produced only 
twenty-four bushels and fi fty-seven pounds. Practically we 

have gained three and a half bushels per acre yield.
 “As the pedigreed beans were planted on exactly the 
same soil as the variety plot, only fi fty feet away from it, 
under identical conditions every way, we feel that there is 
little room to question the results in this selection.
 “When we began breeding the beans I supposed that 
we could increase the yield eight or ten bushels per acre, 
but plant breeding seems to call for large patience and only 
moderate results at the end.
 “Incidentally we have of this high-yielding seed only 
about forty pounds for each selection grown. This forty 
pounds has cost us something like $100, or at the rate of 
$150 per bushel. Even so, I am far from displeased with 
the result, and I think that we were lucky enough to got this 
quality as cheaply as we did. A yield of three and a half 
bushels per acre at $2 per bushel is worth $7 an acre profi t 
on all our own land, and if one were growing a pedigreed 
seed that produced this extra amount of revenue without any 
greater expense than was required for an ordinary yield, he 
would necessarily have to fi gure the gain as straight profi t, 
would he not?
 “In past years I have from time to time told the readers 
of The Stockman different things which I had learned about 
sowing soy beans and handling the crop. Just one little item 
we learned this year that seems worth while. If the crop 
matures a little too late to be easily harvested and removed 
from the fi eld in time to seed wheat as many of as wish to do, 
take a one-horse drill and sow the wheat with it. Our bean 
rows are twenty-eight inches apart. We took the one-horse 
drill made by the American Seeding Machine Company 
of Springfi eld. Ohio, a drill having fi ve hoes. We removed 
the outer two hoes, took off the plate that the hoes fastened 
into, and substituted a shorter one that we very easily made 
ourselves. Thus we sowed three rows of wheat at once and 
the machine did not bother the bean plants at all. After the 
beans were removed I was surprised myself to see that one 
could hardly tell whether the wheat had been seeded with a 
one-horse drill or a large two or three-horse drill. We got the 
wheat in just when we wanted to and did not injure the bean 
crop. We had, however, Sable beans which do not shatter at 
all badly. After the wheat was seeded we had wet weather 
lasting ten days, and this absolutely kept us out of the fi eld. 
Some of the beans stood until November 1 before being 
harvested and we estimated the total loss from shattering, 
even at that late date, at two bushels per acre and most of 
this was due to cutting and handling them when they wore 
covered with dry frost instead of dew.
 “Chas. B. Wing, Champaign county, Ohio.”
 Note: Is this an advertorial? Free advertising? Address: 
Champaign Co., Ohio.

468. Claud: New U.S. domestic soybean variety. 1914. Seed 
color: Black.
• Summary: Sources: Lipman, Jacob G.; Blair, A.W.; 
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McLean, H.C.; Wilkins, L.K. 1914. “Factors infl uencing 
the protein content of soy beans.” New Jersey Agric. Exp. 
Station, Bulletin No. 282. 14 p. Dec. See p. 10-13. During 
the summer of 1914 a number of pot experiments were 
conducted; the soybean variety Claud was one of those 
tested. Concerning Claud (p. 12): “The Claud is readily 
recognized by its tall (forty inches), fi ne vines–tending to 
be twining at the tips, and its small leaves. It matures in 
about 130 days. The seeds are small and black, resembling 
the Wilson and Ebony but slightly smaller. There is no 
shattering; the yield of seed is medium; leaves are well 
retained. Perhaps no variety is more suitable for hay than 
Claud.” Note: Claud is once spelled “Claude” (p. 10).
 Lipman, Jacob G.; Blair, A.W. 1916. “Factors 
infl uencing the protein content of soybeans.” Soil Science 
1(2):171-78. Feb. See p. 175-78. For the crop planted in 
the spring of 1915, in the limed sections, the variety Claud 
gave the second highest yield of dry matter (vines and pods), 
3,680 lb/acre. Address: USA.

469. Tarheel: New U.S. domestic soybean variety (Also 
spelled Tar-Heel or Tar Heel). 1914. Renamed Tarheel Black 
by 1915. Seed color: Black, hilum black.
• Summary: Sources: Lipman, Jacob G.; Blair, A.W.; 
McLean, H.C.; Wilkins, L.K. 1914. “Factors infl uencing 
the protein content of soy beans.” New Jersey Agric. Exp. 
Station, Bulletin No. 282. 14 p. Dec. See p. 10, 12-13.
 Concerning Tarheel (p. 12): “This is a slow growing 
variety and does not ordinarily mature in New Jersey. It has a 
large woody stem with coarse branches and large leaves, and 
grows about 36 inches high. The seeds are jet black and very 
large.” Table IV (p. 10) spells the name “Tar Heel” and gives 
the composition. Table V (p. 13) spells the name “Tarheel.”
 Cauthen, E.F. 1918. “Soy beans in Alabama.” Alabama 
Agric. Exp. Station, Bulletin No. 203. p. 85-123. Nov. See p. 
102. Table VI gives the seed yield of “Tar Heel” in 1916 (4.5 
bushels per acre). Address: USA.

470. Walters, J.A.T. 1914. Dhal or pigeon-pea (Cajanus 
indicus). Rhodesia Agricultural Journal 11(8):1137-40. Dec.
• Summary: Page 1138: “The need of a leguminous grain 
crop as a constituent of the ration to be fed to all farm 
animals has been repeatedly pointed out by writers on 
the feeding of stock. The soy bean, cow-pea and haricot 
bean have not up to now proved entirely satisfactory for 
one reason or another in Rhodesia.” Address: B.A., Asst. 
Government Agriculturist.

471. Annual Report of the Kumaun Government Gardens for 
the Year 1913-14. 1914. Allahabad, United Provinces [India]: 
Printed by F. Luker, Supdt., Government Press. 16 p. See p. 
2-4, 11-15.
• Summary: The section titled “Soy bean (Glycine hispida) 
by Norman Gill states (p. 2): “8. Extensive experiments were 

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

472. Chiappini, C. du P. 1914. The trade of the Union: Soya 
beans. In: W.H. Hosking, ed. 1914. South African Year-Book 
1914. London: George Routledge and Sons, Ltd. New York: 
E.P. Dutton & Co. xvi + 702 p. See p. 192-261, especially p. 
247-56.
• Summary: Page 192: “The Annual Report of the Trades 
Commissioner in London for the Union Government of 
South Africa for the year ending 31st December, 1912, and 
dated 16th April, 1913, was presented to both houses of 
Parliament by command of His Excellency the Governor-
General.”
 Page 247: “Soya Beans: Trials in connection with these 
beans have been, and are being, made by farmers in the 
Union–principally in Natal. During the past nine years many 
useful experiments have been made by the Agricultural 
Department, mainly at the Cedara, Winkle Spruit, and 
Weenen Government Farms (Natal), and also at Skinner’s 
Court, Pretoria. A great deal of knowledge has thus been 
gained and made known to farmers by means of bulletins, 
etc., issued by the Government. I am, however, informed 
that there has been a check in the progress of this industry, 
and that in some parts farmers have been disheartened by 
their fi rst trials, and have dropped the matter. As there can be 
no doubt about the great future of the Soya Bean industry, 
in the many parts it takes in commerce, and as I am much 
encouraged in the belief that South Africa is a suitable fi eld 
for the successful production of the bean I have collected 
some valuable information for inclusion in this Report. I 
submit the [following] details in the hope that they will 
stimulate farmers through the Union to continue their 
experiments and carry them to a successful issue, my object 
being to support Mr. Burtt Davy and other offi cers of the 
Agricultural Department who are doing such good work in 
this direction.
 “I have been fortunate in securing the valuable 
assistance of Mr. A. Grenville Turner, Grain and Oilseed 

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

of vegetable oil. Soap makers, paint and explosive 
manufacturers, confectioners, and dealers in butter 
substitutes, have been searching the world for new supplies 
of vegetable oils. News is being continually received of 
the acquisition of large concessions in the Tropics of huge 
tracts of land, of the purchase of entire islands in the Pacifi c, 
etc., for obtaining natural products, such as cocoanuts, palm 
oil, and kernels, and the establishment of plantations for 
cultivating the same as adjuncts to individual factories which 
provide a source of wealth to the native population and the 
manufacturers interested in such enterprise.
 “In view of the Union Government’s irrigation schemes, 
farmers could interest themselves in the cultivation of Soya 
beans and other oil seed crops which are somewhat drought 
resistant. Thus they would not have ‘all their eggs in the one 
basket’ in the event of damage or drought to the main crop of 
maize” (Continued). Address: Trades Commissioner, South 
Africa.

473. Chiappini, C. du P. 1914. The trade of the Union: Soya 
beans. In: W.H. Hosking, ed. 1914. South African Year-Book 
1914. London: George Routledge and Sons, Ltd. New York: 
E.P. Dutton & Co. xvi + 702 p. See p. 192-261, especially p. 
247-56.
• Summary: Continued: “It has been proved, as a result of 
the extensive experiments during the season 1910-11, that 
the Soya bean is a crop which can be grown throughout 
South Africa, and would provide a material source of wealth, 
not only to the farmer and the dairy and livestock industry, 
but to the Government railways, agricultural implement 
dealers, merchants, seedsmen, fertilizer dealers, saddlery, 
and harness and wagon manufacturers, and possibly also for 
co-operative companies of farmers, etc., to erect small oil 
mills, as in the case of Manchuria and Japan; apart from the 
many industries which would spring up as the result of the 
Soya bean becoming a staple crop, as witness the following 
list of the many products which can be obtained from the 
Soya bean and oil:
 “The Bean:
 “Human consumption, as a vegetable, like marrowfat 
peas, and in preparation of soups.
 “As a substitute for meat, specially manufactured.
 “Manufacture of a substitute for chocolate.
 “Preparation of macaroni.
 “As fl our for biscuits and brown bread.
 “As artifi cial cream and milk.
 “Manufacture of cheese.
 “As a substitute for coffee.
 “Preparation of plastic substances and artifi cial horn.”
 Diabetic foods, soy sauce, meal for feeding cattle, 
stallions or dairy cows, seasonings, beverages, industrial 
products, and livestock feeds.
 “In China the bean cake is used as a fertilizer in sugar 
plantations and in the rice fi elds.
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 “In Japan the cake is used as manure for wheat and 
various other crops, even for cabbages, planted with the seed.
 “In Europe the bean cake is largely used for feeding 
dairy cows and cattle. In Manchuria and Japan it is fed to 
cattle, horses, mules, and hogs.
 “In Japan the beans are grown and ploughed under 
as a green manure crop, as well as being consumed in the 
preparation of human food on a large scale, which practice is 
spreading to Western Europe.”
 “The Oil: Manufacture of
 “Dynamite and high explosives. Soaps. Linoleum. India-
rubber substitute. Margarine. Paints and varnishes in place 
of linseed oil. Edible goods and toilet powder. Waterproof 
cloth, paper umbrellas, and lanterns. Salad oil. Lubricating 
oil, in China, for greasing axles and native machinery. Lamp 
oil instead of kerosene oil. It is used on English railways for 
burning. The Soya oil is also used for preserving sardines, 
and in place of lard, and cotton-seed oil for cooking.
 “Chemical analyses of the beans made in Europe show 
considerable variation in the percentages of the different 
constituents. Thus, moisture percentage varies from 9.10 to 
12.80o; of ash from 4.65 to 6: of albuminoids from 34 to 
41.17; of fi bre from 3.30 to 5.70; of carbohydrates from 19 
to 28.80; of oil from 15.62 to 23.20 per cent., the latter oil 
content being the highest recorded, the beans being grown by 
Mr. Turner, at Sierra Leone (West Africa).
 “Mr. Turner reports that the next maximum percentage 
of oil was from Soya beans raised at Umtwalumi, in Natal, 
showing 22.19 per cent., from beans grown from Manchurian 
seed, while the average oil content determined from a large 
number of samples from different parts of the Union of 
South Africa was 20 per cent. Besides the oil, the beans 
contain about 30 to 40 per cent. of casein. A sample of the oil 
extracted with ether, by Morawski and Stingl, gave 0.22 per 
cent. of unsaponifi able matter, and 2.28 per cent. of free acid, 
calculated to oleic acid. The proportion of solid fatty acids in 
the oil is approximately 11.5 per cent. of the total mixed fatty 
acids. Lane found 80.26 per cent. of liquid fatty acids. The 
bulk of the solid fatty acids is stated to consist of palmitic 
acid; the liquid fatty acids consist of oleic and linolic acids. 
On exposure to the air it dries slowly, with formation of a 
thin skin.
 “At the latter end of the year 1908 the Soya beans 
started to be exported from Manchuria to Great Britain and 
Europe; the price on the London market being £4 15s. per 
ton, which recently rose to £9 2s. 6d. per ton in England; the 
value on the spot at Hull being now given as £8 7s. 6d. per 
ton; the value of soya oil on the spot, crushed, is £24 10s., 
and extracted, £23 15s. per ton, and of Soya oilcake, £6 15s. 
per ton.
 “The beans are shipped in bags, vessels are well 
dunnaged, and a large number of wooden pipe ventilators 
are placed in the ships’ holds to keep the cargo from getting 
heated. The beans, on a long voyage from Manchuria to 

England, being liable to sweat, are sometimes dried before 
shipment.
 “The beans, when contracted for, are sold on the 
conditions that they are to be of fair average quality of the 
season, at time and place of shipment, and shippers are 
allowed to ship at the contract price, not exceeding 2 per 
cent. of dirt.
 “On arrival in England, the cargo is sampled jointly 
by buyers’ and sellers’ representatives, sealed samples 
being taken for arbitration purposes. I am informed that 
the expenses of bags, railage, and freight, from Harbin to 
Vladivostock, per ton of 2,240 lb. are £1 13 0
 “Add Ocean Freight from Vladivostock to England £1 
10 0.
 “Total: £3 3 0.”
 “It will thus be seen that the South African farmer is 
in a favourable position to compete with the bean growers 
in Manchuria; more especially as the crops in Manchuria 
are cut and thrashed by manual labour, and, being marketed 
during the winter season, have to travel long distances in 
sledges and carts, over ice-bound roads, from the interior 
to the collecting stations. Samples of South African Soya 
beans were valued in England at 2s. 6d. per ton more than 
Manchurian.
 “A Consular Report gives the average value of Soya 
beans at Harbin (Manchuria), in 1911, as 16.29 dollars, 
which equals £3 7s. 11d. per ton of 2,240 lb.
 “It is estimated that Great Britain and the Continent of 
Europe can take 10,000,000 tons of Soya beans per annum, 
in the event of the beans being used for human as well as 
for animal consumption, and for industrial purposes. There 
is thus a huge market for all the beans that South Africa can 
produce, even after meeting local requirements, bearing 
in mind that the total bean crop of Manchuria is estimated 
at 1,600,000 tons per annum–about 350,000 being sent to 
Europe, and the balance to China and Japan.
 “In regard to machinery for dealing with the beans, 
I have received a most interesting and instructive report 
from Mr. Harold Beckwith (to whom reference is made at 
the commencement of this section of my Report), and am 
submitting it to the Agricultural Department in order that 
the details may be available to interested persons in South 
Africa.”
 Note: This is the earliest English-language document 
seen (Sept. 2016) that uses the term “oilcake” or “Soya 
oilcake” to refer to ground, defatted soybeans. Address: 
Trades Commissioner, South Africa.

474. Interim Report on the Agricultural Department, 
Grenada. 1914. Agricultural experiments. p. 1-3. For the 
year 1913-14. Issued by the Imperial Commissioner of 
Agriculture for the West Indies. [1 ref]
• Summary: A table (p. 1) states that experiments with two 
types of soy beans are now being conducted at the Botanic 
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Gardens in Grenada.
 The section titled “Green dressing. Soy beans” (p. 3) 
states: “It will be remembered that trials were made with 
this crop in 1910 on several estates in the island with little 
success, as the plants grew weedily and gave little or no 
seed. In February 1913, a bed at the Botanic Gardens was 
made up with a mixture of sand and soil imported from a 
fl ourishing soy-bean fi eld, and imported seed was planted 
therein. The beans made fair growth and yielded 10 oz of 
seed on 55 square feet (= 495 lb/acre or 8.25 bu/acre), the 
roots being well covered with bacterial nodules.” Additional 
trials were conducted in June 1913, comparing imported seed 
with native (fi rst generation) seed.
 “These results, on the whole, appear to indicate that it is 
possible to naturalize the soy-bean in Grenada, if precautions 
are taken to inoculate the fi eld with soil from a thriving fi eld, 
and the trial is being repeated. The bean is in fair demand in 
foreign markets as a source of oil.”
 Note 1. This is the earliest document seen (March 
2021) concerning soybeans in Grenada, or the cultivation of 
soybeans in Grenada. This document contains the earliest 
date seen for soybeans in Grenada, or the cultivation of 
soybeans in Grenada (1910). The source of these soybeans is 
unknown. This article was summarized in the Bulletin of the 
Imperial Institute. 1915. 13(4):649. Oct/Dec.
 Note 2. Grenada is an island in the British West Indies, 
in the southern Windward islands. An independent member 
of the Commonwealth since 1974. Capital: St. George’s. 
Area: 133 sq. miles. Population: 110,000. Address: West 
Indies.

475. O.A.C. No. 81: New Canadian domestic soybean 
variety. 1914.
• Summary: Sources: Zavitz, C.A. 1914. “The professor of 
fi eld husbandry and director of fi eld experiments.” Ontario 
Agricultural College and Experimental Farm (Guelph), 
Annual Report 39:115-88. For the year 1913. See p. 162. 
In the section titled “Varieties of soy or soja beans,” a table 
(p. 162) shows the average yield of nine varieties in pounds 
of grain per acre. In descending order of yield, they are: is 
O.A.C., No. 81 (831 lb/acre; it has 57.9 lb/bushel or 14.4 bu/
acre), Chernie, No. 18227 (808 lb/acre),” etc. “It will be seen 
that one of our own selections, started from a single plant, 
has given the highest average yield of seed per acre. This 
variety has also ripened more satisfactorily than many of the 
other varieties. It will be seen that the weight per measured 
bushel of the O.A.C. No. 81 is slightly higher than that of 
any other variety.
 Zavitz, C.A. 1917. “Results of co-operative experiments 
in agriculture.” Ontario Agricultural and Experimental 
Union, Annual Report 38:9-33. For the year 1916. See p. 
13, 18-19. Last year: “The Brown variety gave exactly one 
bushel per acre more than the O.A.C. No. 81. This was the 
fi rst year in which the O.A.C. No. 81 was distributed for co-

operative experiments. It has surpassed the Brown Soy bean 
in yield per acre at the College but is a little later in reaching 
maturity.” Address: Ontario, Canada.

476. Owen, Irving L.; Boughner, William H.; Meyers, 
Theodore B. 1914. Report of the Department of Farm Crops. 
New Jersey State Agricultural Experiment Station, Annual 
Report 34:389-417. For the year ending Oct. 31, 1913. See p. 
401-405.
• Summary: In the table titled “Daily time report” (p. 392), 
harvesting and hauling soy beans takes up most of the time. 
In the sections titled “Rye straw and soy beans” (p. 401-
02) and “Soy beans for seed” (p. 403-05), fi gures are given 
in each section on the value of crop, yield, total cost, total 
profi t, and average profi t per acre at the Experiment Station 
and College Farm. On 20 June 1913, 26 acres of soy beans 
were planted for seed, using Ito San, Wilson, and Swan 
varieties. From 13 acres were harvested 152 bushels of seed 
at $2.00/bu and 12 tons of bean straw at $10.00/ton. The 
average profi t per acre of growing soybeans was $16.67. 
Address: 1. Farm manager; 2-3. Foremen [New Brunswick, 
New Jersey].

477. Stone, Wm. McD. 1914. Soybeans and corn: A treatise 
on the most valuable of the farm crops of Ohio. Also 
practical suggestions for the improvement of soils through 
scientifi c use of lime and legumes. Alliance, Ohio: The 
Review Press. 52 p. See p. 1-18. Illust. 23 cm.
• Summary: Contents: A square deal (the motto for doing 
business). Northern Ohio Acclimated Seeds (the company, 
located about 40 miles south of Lake Erie, has been growing 
soybean seed here for several years and corn for about 30 
years). Introduction (Two key subjects which will receive 
much more attention in the future are “a cheap source of 
protein for live stock and a cheap source of nitrogen for the 
soil. Solve these two problems and the problem of reducing 
the high cost of living is also solved.” Soybeans represent 
the solution). The soybean and protein problem. Soybeans 
for ensilage: Inoculation, methods of planting soybean-
silage fi elds (uses the word “soys” repeatedly to refer to 
soybeans). Soybeans for hay. The soybean and nitrogen 
problem. Growing a crop of soys. Soybean varieties (“that 
we grow and sell”): The Medium Green or Guelph soy. The 
Mammoth Yellow soy. Stone’s Roosevelt soy (“This variety 
of soys we introduced to the seed trade in 1912 as a good all 
around general purpose grain grower.” Yields 27-35 bushels/
acre. Small seeded.) Black Beauty soy (“In 1933 it gave 
us a yield of about 33 bushels per acre in our test plot and 
ripened earlier than Ito San,...”). The Peking soy (small, fl at, 
black seeded; the plants grow very tall). The Ohio 7455 soy 
(a pedigreed strain of Medium Early Brown bred by Prof. 
C.G. Williams of Ohio Agric. Exp. Station, Wooster, Ohio. 
Another good pedigreed strain is Ohio 7403).
 Note: This is the earliest document seen (Nov. 2020) 
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that mentions the soybean variety “Medium Early Brown.” 
In 1948 Morse fi rst identifi ed it as synonymous with Early 
Brown. Address: Soybean and Corn Specialist, Atwater, 
Portage County, Ohio.

478. Thompstone, E.; Sawyer, A.M. 1914. The peas and 
beans of Burma. Burma Department of Agriculture, Bulletin 
No. 12. 107 p. See p. 22-26. [Eng]
• Summary: Contents: Names and description of the plant: 
Leaves, pods, seeds (yellow or black). Varieties (based on 
seed color, size, and shape): Yellow (3 races), greenish-
yellow to yellow, dull brownish gray to olive brown shading 
to black around the hilum. Notes.
 Tables shows that each of the soybean varieties and 
races has one or more local names in different parts of 
Burma: Local names of the yellow soybean are: Hto-khyan-
pè, pè-ngapi, san-to-tep, be-hrum, pe-hlum, beir-kan, pè-bôk-
san, hsan-to-nouk, to-nouk, pè-bi-zat (probably a misnomer 
generally applied to Dolichos bifl orus), lazi-shaprè-tum, 
lasi n’loi, lasi n’hti, hto-laung, pè-ngapi. Local names of the 
greenish yellow variety are pè-ngapi, pè-kyât-pin, pè-bouk-
si, and pè-bouk. The local name of the dull brownish gray to 
olive variety (which grows only in Maungoli/Kachin Hills) is 
ngasee.
 “The Soy Bean is not extensively grown in Burma 
though its distribution is wide. It is more frequently sown 
as a subordinate crop than alone. A little is often scattered 
along with other peas and beans, chiefl y along the banks of 
rivers and streams or on islands after the fl oods subside. In 
Sagaing District it is frequently grown on paddy nurseries 
after the young plants have been removed. In Myingyan, 
Minbu, Pakôkku, Lower Chindwin and Bhamo districts, it is 
also sown away from the rivers on high sandy soils. Sowing 
generally takes place about October and the crop is ripe by 
about February. In Kônmahut (Bhamo District) two crops are 
sometimes grown–a rainy season crop sown about August 
and reaped about November and a cold weather crop sown 
in November and reaped in February... Very little care is 
bestowed upon its cultivation; the seed is scattered at the rate 
of 1/8 to ¼ basket per acre after which very little attention is 
given to the crop. The yield is poor and varies from 4 to 12 
baskets per acre.
 “Pè-ngapi is issued for a variety of purposes. After 
being steeped in water, fermented and cured it is used under 
the name of ‘Kyányo,’ ‘pè-bouk-yè,’ or ‘pè-ngan-byá-yè’ 
as a sauce for fl avouring food and takes the place of ‘ngapi’ 
(Burmese rotted fi sh) where the latter cannot be easily 
obtained. For this purpose, considerable quantities of the 
bean are utilized in the plains and the product carried to other 
parts, particularly to the Northern Shan States. A similar 
product is made by Chinamen in parts of Mandalay, but for 
this purpose the Manchurian Bean is frequently imported.”
 A detailed description is given of the process used 
by Chinese for making soy sauce in Burma. Wheat fl our 

is mixed with the beans before the mixture is spread on 
bamboo matting to dry and become koji. The fermentation 
takes place in earthenware vessels outdoors, often for as 
long as one year. “When fermentation has proceeded far 
enough, which is ascertained by tasting, the dark reddish-
brown liquid is decanted off, bottled and sold. The residue 
is made into small fl at cakes called ‘pé-bôk’ which are used 
for fl avouring curries and soups. The whole beans are also 
said to be made into similar cakes, also called ‘pébôk,’ by the 
Shans of the Northern Shan States for sale to caravans, and it 
is further stated that one small cake is suffi cient for a meal.
 “Attempts have been made to introduce foreign Soy 
beans into Burma but with no success. Although they will 
grow, a profi table yield cannot be obtained and the oil-
content rapidly decreases. The Chinese who import the bean 
from China state that the climate of Burma is not suitable 
for the production of Soy beans of good quality; hence they 
are forced to import them at a cost of somewhere about Rs. 
20 per bag of three baskets (Burmese).” Address: 1. B.Sc., 
Deputy Director of Agriculture, Burma; 2. Asst. Agricultural 
Botanist, Burma.

479. Wing Seed Co. 1914. Alfalfa: And how to grow it (Mail 
order catalog). Mechanicsburg, Ohio. 64 p. Illust. Index. 23 
cm.
• Summary: The Introduction states that this is The Wing 
Seed Company’s “Eighth Annual Catalog.” The copyright 
date is 1913. “We realized the value of Soy Beans ten years 
ago, experimented with them several years, were fi rst to push 
their sale, and fi rst to offer pedigreed seed grown especially 
from high yielding plants, tested the most promising varieties 
out of all the Government’s importations of several hundred, 
selected just the very best ones adapted to the Corn Belt, and 
discarded those which were not suitable.”
 On page 2 is a guarantee, prices, shipment, and 
important suggestions. A long section titled “Soy beans” (p. 
17-24) gives detailed information on this plant including: 
Introduction. Time of planting and cultivation. Inoculation. 
Harvesting for grain. Making soy bean hay. Varieties: 
Wing’s Mikado (has a record in test plot of 37 bushels/acre, 
and in the fi eld will make 30 bushels/acre under favorable 
conditions), Wing’s Mongol (secured in 1908. “We believe 
this bean will make 30 bushels to the acre under favorable 
conditions”), Wing’s Sable (secured in 1908), Wing’s Extra 
Select Sable, Jet (has a test plot record of 32 bushels/acre), 
Peking, Wing’s Extra Select Peking, Wilson (excellent for 
forage), Ito San (Especially adapted to latitude 41½ degrees, 
or north of that), Mammoth (will rarely mature seed north of 
the Ohio River).
 The section on soy beans begins (p. 17): “If you will 
carefully study the statistics in our table of analyses, page 42, 
you will see why this crop deserves to take such prominence. 
It will then be seen that the beans have a higher protein 
content than oil meal, that the hay from them has a higher 
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protein content than Alfalfa. Note also the splendid amount 
of fat in the grain.” “We know of no plant having a wider or 
more useful range of possibilities than the Soy Bean. When 
one stops to think of the great feeding value of the grain, 
of the entire plant’s being very valuable for forage, of its 
being a legume and a heavy gatherer of nitrogen to the soil, 
and that it is by no means diffi cult to grow nor exacting as 
to the kind of soil it requires, he is bound to realize that it 
occupies a position unique among all our crops. Not only is 
the grain as nourishing as oil meal, but it is as greedily eaten 
as corn, and as easily digested as any grain we have ever fed. 
Moreover, there seems to be a tonic effect about the entire 
plant, and stock fed either the grain or the forage become full 
of life and energy as with no other grain we have ever used.”
 At the end of the section on “Inoculation” we read (p. 
21, in boldfaced type): “Soil for inoculating Soy Beans 
may be obtained from A.A. Parsons, Plainfi eld, Indiana, at 
a cost of 75 cents per 100 lbs. The Farmers’ Exchange of 
Schellburg, Pennsylvania, also has it for sale.”
 Photos show: (1) Two children (they look like girls age 
4 and 7) “Testing the soy bean test plots. Wing Seed Co.’s 
trial grounds.” (2) Large, individual photos of uprooted 
plants of the following soy bean varieties bearing pods: 
Wing’s Mikado (2), Ito San, Wing’s Sable (2), Jet, Wing’s 
Mongol, Wing’s Sable. (3) Two children standing in “A fi eld 
of Peking soy beans just ripening. This looks like 30 bushels 
per acre.”
 The “Index” (p. 64) states that a bushel of “Beans, Soy 
(Glycine Hispida)” weighs 60 lb. If sowing alone, plant ¼ to 
3 bu/acre. Address: Mechanicsburg, Ohio.

480. Zavitz, C.A. 1914. The professor of fi eld husbandry and 
director of fi eld experiments. Ontario Agricultural College 
and Experimental Farm (Guelph), Annual Report 39:115-88. 
For the year 1913. See p. 162-63, 184-85.
• Summary: In the section titled “Varieties of soy or soja 
beans,” a table (p. 162) shows the average yield of nine 
varieties in pounds of grain per acre. In descending order of 
yield, they are: is O.A.C., No. 81 (831 lb/acre; it has 57.9 lb/
bushel or 14.4 bu/acre), Chernie, No. 18227 (808 lb/acre), 
Buckshot, No. 17251 (732), Habara [Habaro], No. 20405 
(707), Early Yellow (691), Brown (662), Ito San (629), 
Tsurunoko (615), Akasaya (576).
 “It will be seen that one of our own selections, 
started from a single plant, has given the highest average 
yield of seed per acre. This variety has also ripened more 
satisfactorily than many of the other varieties. It will be seen 
that the weight per measured bushel of the O.A.C. No. 81 is 
slightly higher than that of any other variety.
 “In 1913 seed of each of two varieties of soy beans 
were obtained from Professor [Leonard S.] Klinck, of the 
Macdonald College, Quebec. These were special strains 
resulting from selection at that institution, and one of them is 
known as Quebec No. 92, and the other as Quebec No. 537. 

The Quebec No. 92 gave 648 pounds of grain per acre which 
was surpassed only by two other varieties in the past year, 
viz., the Brown Soy bean, which gave 720 pounds, and the 
O.A.C. No. 81, which gave 664 pounds per acre.”
 The section titled “Miscellaneous leguminous crops 
for green fodder” (p. 184-85) begins: “In 1913, twenty-
one leguminous crops were grown in the experimental 
department for the production of green fodder... The highest 
yield in tons of green crop per acre produced in 1913 were 
obtained from the following varieties: Grass Peas, 7.9; Ito 
San Soja Beans, 7.6; Hairy Vetches, 7.3; and Chernie Soy 
Beans, 6.9.”
 “Each of twelve varieties of leguminous crops have been 
under experiment in each of fi ve years, and the accumulated 
results add to the value of the information.” A table (p. 184) 
shows the average returns for the fi ve year period: Habara 
Soy Beans, No. 20405 (Wash) 26 inches, 7.59 tons (the best 
yield among 12 legumes). Ito San Soja Beans, 24 inches, 6.8 
tons (#2 best yield). Chernie Soy Beans, No. 18227 (Wash) 
23 inches, 6.77 tons (#3 best yield). Early Yellow Soy Beans, 
No. 81, 24 inches, 6.15 tons (#6 best yield). Early Yellow 
Soy Beans, 23 inches, 5.53 tons (#7 best yield). Buckshot 
Soy Beans, No. 17251 (Wash) 23 inches, 5.08 tons (#8 best 
yield). Tsurunoko Soy Beans, 23 inches, 4.93 tons (#9 best 
yield). Akasaya Soy Beans, 24 inches, 4.72 tons (#10 best 
yield). Brown Soy Beans, 22 inches, 4.26 tons (#11 best 
yield).
 Note 1. This is the earliest document seen (Nov. 2020) 
that mentions an “O.A.C.” soybean variety–O.A.C. No. 81; it 
was developed at the Ontario Agricultural College in Guelph, 
Ontario, Canada.
 Note 2. This is the earliest document seen (Nov. 2020) 
that mentions a “Quebec” soybean variety–Quebec No. 92 or 
Quebec No. 537; they were developed by Professor Leonard 
S. Klinck, at Macdonald College, McGill University, Ste.-
Anne-de-Bellevue, Quebec, Canada. Address: B.S.A., Prof. 
of Field Husbandry, Guelph, Ontario.

481. Parsons, Adrian. 1914? For the Dept. of Agriculture–
Wash. D.C. In: Notebook. 1914? Near Plainfi eld, Indiana. 2 
p. Undated. Unpublished manuscript.
• Summary: “Our twenty four years growing and feeding soy 
beans here in central Indiana has led us to recognize a very 
few absolute essentials for the production of a good crop. 
We have never had a failure, no insect pest has developed, 
either on vine or seed. But rabbits and ground hogs along 
with all farm stock are ravenous for them. The fi rst essential 
is discing [disking] as early as the ground can be worked 
as often as conditions make it necessary to encourage 
the germination of as many weed seed as possible before 
planting time. As soon as the corn is planted we plant the 
beans with nine disc drills using ends and center discs. With 
guides like a corn planter we secure even and straight rows 
about 30 inches apart. We have not found the use of fertilizer 
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profi table. As to varieties we have tested about twenty. We 
commenced with the early medium yellow [perhaps Medium 
Early Yellow]. After growing them for ten years, in the 
medium a single stalk appeared two weeks earlier and much 
heavier podded from which the Mikado originated, which 
has been our heaviest seeder, but the Wilson and Auburn 
has been close seconds. This year for the Wing Seed Co. we 
grew the pedigreed Sable [Wing’s Pedigreed Sable] which is 
a very fi ne bean and gave the best yield per acre (24 bu.) of 
any with the Medium Green second. Also the Royal which 
was supposed to yield 7 or 8 bu. per [acre], a distinctly 
forage variety the fi nest I ever saw. It made 14 per [acre]. We 
believe the black beans will stand a little more bad weather 
than the yellow. We harvested the Green this year with but 
little loss.”
 “The second essential is shallow planting and the third 
early cultivation. We usually harrow before they come up 
and begin cultivation as soon as the rows can be followed. 
By cutting when the pods begin to form we have a hay crop. 
When top leaves begin to turn yellow and curing in shock the 
best way to handle for feed.”
 Note 1. This is entry #8 in Adrian Parson’s notebook. It 
is signed “A.A. & Sons.” For details about the Notebook, see 
Parsons 1902-1924. This entry is undated. Adrian began to 
grow soybeans in about 1890 or 1891. The date is estimated 
from 1890 + 24 = 1914 or 1915.
 Note 2. This may be the earliest document seen (Aug. 
2013) that mentions the soybean variety Wing’s Pedigreed 
Sable, however we cannot be sure since the document is not 
dated.
 Note 2. This is the earliest document seen (Nov. 2020 
that mentions the soybean variety Royal. The next earliest 
document is J.L. Hills (1917)). Address: Near Plainfi eld, 
Indiana.

482. Wing Seed Co. 1915. Wing’s seed book: Grower’s of 
the best fi eld, garden and fl ower seeds (Mail order catalog). 
Mechanicsburg, Ohio. 97 p. Jan. 1. Illust. Index. 25 cm.
• Summary: “Pioneer Alfalfa Growers of Ohio.” “Ninth 
Annual Catalogue.” Joseph E. Wing was a soybean pioneer 
and this catalog contains a fairly long section on the “Soy 
bean” (p. 15-19, plus photos on p. 20-21) with the following 
contents: Introduction. Soys in corn (for silage or hogging 
off): Time of planting and cultivation, inoculation (“We can 
furnish Nitragin artifi cial inoculation for Soys at $2.00 per 
acre; fi ve acres for $9.00”). Harvesting for grain (Wing fi nds 
the McCormick self-rake to be the ideal machine). Making 
soy bean hay.
 Varieties: Wing’s Mikado (“A splendid variety, a little 
better adapted to grain than hay.” Yields: 37 bu/acre record 
in test plot, 30 bu/acre under favorable conditions), Wing’s 
Mongol (Secured in 1908, “very similar to Wing’s Mikado, a 
remarkably heavy yielder of grain”), Wing’s Sable (“Secured 
by us in 1908 and considerably improved by us since that 

time”), Wing’s Extra Select Sable, Jet (“Has a test plot 
record of 32 bushels/acre”), Wilson (“in some ways excels 
all our others as a forage bean. On very rich soil we have 
seen it grow eight feet tall”), Ito San (“An old standard 
variety, one of the fi rst and best sorts grown in the United 
States. Especially adapted to latitude 41½ degrees, or north 
of that. A heavy yielder of grain, should make 20 bushels 
per acre”), Mammoth (“will rarely mature seed north of 
the Ohio River”), Ohio No. 9035 (“Originated by the Ohio 
Experiment Station, and by our tests the best bean they 
have put out”), Medium Green (“We list variety, not that 
we consider it equal to many of our other sorts, but because 
there is a demand for it”).
 At the end of the section on “Inoculation” we read (p. 
17): “We can furnish Nitragin artifi cial inoculation for Soys 
at $2.00 per acre; fi ve acres for $9.00.
 “Soil for inoculating Soy Beans may be obtained 
from A.A. Parsons, Plainfi eld, Indiana, at a cost of 75 
cents per 100 lbs. The Farmers’ Exchange of Schellburg, 
Pennsylvania, also has it for sale.”
 Index of fi eld seeds (p. 34). Index of fi eld seeds, 
miscellaneous, vegetables, fl ower seeds, and plants and bulbs 
(inside back cover).
 At the bottom of the cover is written: “Pioneer alfalfa 
growers in Ohio.” The introduction to the soy bean section 
begins: “If you will carefully study the statistics in our 
table of analyses [p. 26-27, 32], you will see why this crop 
deserves to take such prominence. It will be seen that the 
beans have a higher protein content than oil meal, that the 
hay from them has a higher protein content than Alfalfa. 
Note also the splendid amount of fat in the grain. Add to this 
the fact that with the new varieties it is easily possible to 
secure two or three tons of dry hay per acre; that from twenty 
to thirty bushels of seed per acre are frequently reported; that 
the plant is a legume and adds fertility to the soil fully as 
rapidly as the clovers or other legumes; that it will grow on 
soil too poor or acid for the easy success of Alfalfa; and you 
have a splendid combination, certainly qualities that are hard 
to excel with any of our cultivated crops.
 “We know of no plant having a wider or more useful 
range of possibilities than the Soy Bean.”
 “We believe that we are the largest retailers of Soy 
Beans in the United States. Possibly we retail as many as 
all the rest of the dealers put together. We believe, also, 
that we are spending more money to test varieties of these 
beans to ascertain which are the good ones, and to perfect 
them, by plant row breeding and selection, than any other 
fi rm in the United States. We think that we can see decided 
improvements in our varieties from the breeding work which 
we have done with them” (p. 18).
 “Special advice: Our Mr. Joseph E. Wing has spent the 
greater part of his life in traveling, studying soils and plants 
under almost all conditions, not only in every state of the 
union, but in foreign countries as well. He is familiar with 
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the work that is done at nearly all Experiment Stations as 
well as that which has been done in Washington [DC],...” (p. 
32). The page titled “Price list of books” (p. 33) describes 
three books written by Joseph E. Wing: Alfalfa in America, 
Meadows and Pastures, and In Foreign Fields.
 A half-page ad states “Inoculate with Nitragin” (p. 
32). “The fi rst to appreciate the wonderful possibilities of 
legume bacteria were Doctors Nobbe and Hiltner, of the 
Royal Agricultural College, of Munich, Germany. For years 
they experimented and fi nally succeeded in breeding in their 
laboratory, strong, healthy, vigorous nitrogen-gathering 
germs. Realizing that their wonderful discovery meant a 
world benefi t only when the practical farmer could make use 
of it, Nobbe and Hiltner evolved a way of packing the germs 
in a medium that insured successful delivery to the farmer–
the germs absolutely guaranteed to be as strong, healthy and 
vigorous as when they left the laboratory.
 “This process is called the Nobbe-Hiltner Process; 
the produce is called ‘Nitragin,’ the trademark name that 
distinguishes the original Nobbe-Hiltner Pure Culture from 
imitations all over the world.”
 “’Nitragin’ Pure Culture has been used in Germany 
for 17 years. Last year it was used on more than a million 
acres. This year you should use it on your Clover, Alfalfa, 
Cow Peas, Soy Beans, Vetch, Field Beans, Garden Peas and 
Beans–in fact on all legumes.
 “Remember, each legume requires its own particular 
kind of bacteria. A special strain of ‘Nitragin’ Pure Culture 
is prepared for each legume. In ordering to be sure to name 
crop desired.” The inserted price list has 3 categories of 
Soys, each sold in amounts of 1 lb, 10 lb, 60 lb (1 bushel), 
100 lb, 5 bushels, or 10 bushels. The price of 1 bushel is 
$3.25 for Extra Select Sable or Wilson, $2.65 for Mammoth, 
and $2.75 for all other varieties.
 Tables show: (1) Draft on soil of various plants when 
tops are harvested and entirely removed, plus estimated 
yield. Four entries are given for soy beans–Inoculated and 
not inoculated, cut for hay or for grain. The draft (amount 
removed) and value of the draft is given for nitrogen 
and phosphoric acid (p. 26). (2) Effect on soil of various 
leguminous crops when entire tops are returned to it (p. 27). 
(3) Protein production of various leguminous plants (p. 27). 
(4) Analyses of American feeding stuffs. Photos show mature 
uprooted plants: Soy bean–Wing’s Mikado. Ito San: Fully 
ripe and ready to harvest. Wing’s Mikado, with many pods. 
Wing’s Sable. Jet. “Field of Wing’s Extra Select Sables. The 
tall plants which the children are holding are Wing’s Royal 
[a synonym for Peking], a forage variety growing six feet 
tall, which will be ready to market in 1916.” Field of Ohio 
9035 soys; the come up to the shoulders of two young girls 
standing in the fi eld (p. 20).
 Note: This is the earliest document seen (Nov. 2020) 
that mentions the soybean variety Wing’s Royal. Address: 
Mechanicsburg, Ohio.

483. Jenkins, E.H.; Hayes, H.K. 1915. Field tests of soy 
beans, 1914. Connecticut Agricultural Experiment Station, 
Bulletin No. 185. 17 p. Jan.
• Summary: Contents: Uses of soy beans: Catch crop, 
nitrogen-gathering green manure crop in orchards, seed crop, 
silage crop, for hay, as a forage and pasture for hogs. Tests 
made in 1914. Yield of fresh forage. Yield of dry matter. 
Yield of food ingredients. Period of growth. The seed. The 
seed yield. Feeding value. Resistance to frost and time of 
planting. When to plant. How to plant. Varieties to plant.
 Page 3 states: “The fi eld work connected with these 
tests was planned and carried out by Mr. H.K. Hayes and his 
assistant, Mr. Hubbell. The chemical analyses were made 
under the direction of the chief chemist, Mr. J.P. Street. The 
results have been prepared for publication by the director 
[E.H. Jenkins].”
 The soy bean is a valuable catch crop, which can be 
planted if winter grain, fall or spring sown clover, or grass 
seed fails. It is an excellent nitrogen-gathering green manure 
crop in orchards. As a seed crop it is sometimes profi table, 
depending on the state of the market.
 Varieties to plant. Hollybrook is recommended. A 
summary of a single year’s observations of 19 varieties 
tested, all of which on the 28th and 29th of May, begins: 
“The earliest varieties–Manhattan, Medium Yellow, Quebec 
[two varieties] and Ito San bloomed in from 55 to 60 days 
and could be cut for soiling. Their average yield when the 
foliage was mature was 2.35 tons of dry matter.”
 Tables show: (1) “Analyses of soy bean forage grown 
at Mt. Carmel fi eld, 1914” (p. 6-7). It lists 18 varieties in 
ascending order of days to maturity: Quebec No. 92 (104 
days), Quebec No. 537 (110 days; both “selections from 
Professor [Leonard S.] Klinck, Macdonald College, Quebec. 
Quebec 537 looks like an early maturing strain of Ito San”), 
Medium Yellow, Ito San (2 entries), Kentucky, Manhattan, 
Ebony, Medium Green, Mongol, Mikado, Peking, O’Kute 
[Okute], Wilson, Arlington, Hollybrook, Swan, Morse, 
Cloud.
 (2) “Average yield of crops named in pounds per acre” 
(p. 10). The crops are soy beans, fodder corn, and alfalfa. 
III. “Composition and yield of soy bean seed, grown at Mt. 
Carmel fi eld, 1914” (p. 12, for 14 varieties. Includes weight 
of 100 seeds, and seed color. The variety Mongol has olive 
green seeds (p. 13). The highest yield was from Medium 
Green, 32.5 bushels/acre at 12% moisture). IV. “Composition 
and digestible nutrients of soy beans, cotton seed meal and 
linseed meal” (p. 14). A photo (front cover) shows a soy bean 
plant with roots. Address: 1. Ph.D., Director of the Station 
and Treasurer, New Haven, Connecticut.

484. Fruwirth, C. 1915. Die Sojabohne [The soybean]. 
Fuehlings Landwirtschaftliche Zeitung 64(3/4):65-96. Feb. 1 
and 15. [65 ref. Ger]
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• Summary: A long, interesting and important article. 
Contents: Introduction (work in East Asia and Europe from 
1905-10). History. Botanical aspects. Varieties. Breeding. 
Needs of the plant (incl. “heat units,” Wärmesumme). 
Utilization (incl. in German Tofu, Miso, Chiang, Schoyu 
or Sojatunke (shoyu, p. 83), Natto, vegetabilische Milch 
(soymilk), soy sprouts). Measures and precautions in 
cultivating soybeans (incl. yields). The soybean as a crop in 
central Europe. Conclusion.
 Note 1. On p. 83 the term “Sojas” is used to refer to 
soybeans.
 Note 2. This is the earliest German-language document 
seen (April 2012) that uses the term Sojatunke to refer to soy 
sauce.
 In 1905 the Japanese made the fi rst attempt to import 
soybeans from Manchuria to Europe, but it failed because 
they did not arrive in good condition. The repetition of the 
attempt in 1908, however, gave good results. Then imports 
of soybeans grew, followed by imports of soybean cake 
(Sojabohnenkuchen). Major importers today are England, 
France, Germany, Denmark, Italy, Belgium, Netherlands, 
Sweden. The high import duty hinders imports to Austria-
Hungary.
 Toward the end of the 1800s in Russia, Owinsky took 
early-ripening soybean varieties from China and Japan 
and requested the expansion of soybean cultivation. In 
1899 in Kiev, Owinsky wrote the name of the soybean 
as Soja hispida praecox (p. 67). Owinsky in Derajne 
[Derazhne; in today’s Ukraine] grew Podolie soybeans (p. 
77). Sempolowsky in Derebzin, Russian Poland, also grew 
soybeans. European Russia gets soybeans overland (probably 
from Manchuria). Russia was one of the fi rst countries to 
take an interest in growing soybeans after 1908. Russia now 
grows large amounts of soybeans in Podolia. In Germany, 
Prof. Kallo in Wiesbaden was a pioneer who recommended 
soybeans as an inexpensive food for the people. North 
America fi rst started to import lots of soybeans as a source of 
oil because of a bad cottonseed harvest.
 “Since the start of my teaching activities, I have had 
an interest in the soybean plant and have carried on my 
own investigations.” In 1900 the author received 7 soybean 
varieties from L.V. Jurdiewicz from Deraznia in Podolia; 
these had been imported by Owinsky. In 1901 at Hohenheim 
he began to study the time needed for soybeans to mature; 
He found it ranged from 141 to 163 days. He continued this 
research at Hohenheim from 1901 to 1903, getting soybean 
seed yields of up to 1,560 kg/ha. From 1910 to 1914 he 
continued at Waldhof-Amstetten, with 5 varieties. The 
maturity range there was 112-166 days and the yields were 
up to 1,500 kg/ha (about 23 bushels/acre), but the yields of 
many varieties were low, about 300 to 500 kg/ha (4.5 to 7.5 
bu/acre). Yields of soybean straw, however, were up to 3,600 
kg/ha. Fruwirth uses three terms to refer to soybeans: (1) Die 
Sojabohne; (2) Die Soja; and (3) Sojas, as “Zuechtung von 

Sojas” or “Sojas, meist gemahlte.” There is now a proposal 
to establish a joint stock company for growing soybeans in 
central Europe (probably in Germany), using big money. But 
it may not succeed because soybean yields in Germany and 
Austria are low. Seedsmen who sell soybeans commercially 
in 1915 include: Haage and Schmidt (Erfurt, Germany), 
Vilmorin Andrieux (Paris, France), Dammann & Co. (St. 
Giovanni at Tedaccio, near Naples, Italy), and Wood and Son 
(Richmond, Virginia, USA). The main soybean varieties sold 
by each of these companies are described in detail (p. 73-74).
 Utilization (p. 82): Since soybeans are rich in protein 
and fat, they can be used as a good meat substitute. In 
Europe the use of soybeans for food is still very small. 
“In Europe, the fi rst foods from soybeans were made in 
France, at Vallées near Asnieres: Flour, bread, and cakes for 
diabetics, and cheese. In Germany not long ago the Soyama-
Works at Frankfurt am Main likewise began the production 
of such foods. Similar foods were also made in Romania. 
Soybeans sprouted in the dark yield a bitter-tasting salad. 
Production of vegetable milk started in France at ‘Caséo 
Sojaine’ at Vallées (Seine); and is now being studied by the 
Synthetic Milk Syndicate in England. Using the process 
developed by Fritz Goessel, this Syndicate made 100 liters 
of soymilk from 10 kg of ground soybeans at a factory at 
Liverpool.” “It is in no way certain that soybeans will ever 
be widely used in human foods.”
 A fairly large amount of soybeans are ground for use 
as fodder. The main use is for oil extraction. Yet Haberlandt 
considered that since the soybean contained only about 18% 
fat (range: 13-22%), its use as a source of oil would not be 
economical. The main use of soy oil is in soaps, for which it 
is highly prized. It is also used in making paints as a partial 
substitute for linseed oil. The best quality may be used as 
food. In England soy oil is used for margarine production.
 Conclusion: The soybean originated in central Asia and 
is now widely cultivated in China, Japan, Manchuria, and 
India. Its seeds are rich in protein and, unlike most other 
legumes, also rich in fat. The plant is used in its homeland 
mostly as a source of human foods and seasonings, made 
by fermentation; the oil is used mostly for industrial non-
food purposes. In recent years soybean production has 
expanded signifi cantly in the southern part of the United 
States. There it is used mainly as green fodder, hay, silage, 
and soil building. The main expansion of soybean cultivation 
in Europe has been in Italy, southern France, Hungary, and 
southern Russia. Good early varieties give yields of 1,100 
to 1,300 kg/ha. A large expansion of soybean production 
in central Europe is possible only in southern Austria and 
Hungary, and maybe in a few other places where it is warm. 
But late-maturing soybeans may be grown for forage and 
silage in the cooler parts of Germany and Austria. Address: 
Prof., Dr., Wien (Vienna).

485. Johnson, O.R.; Foard, W.E. 1915. The cost of 
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production on Missouri farms. Missouri Agricultural 
Experiment Station, Bulletin No. 125. p. 285-316. Feb. See 
p. 302-09.
• Summary: The section titled “The cost of producing 
farm crops” includes fi gures and discussion on the labor 
requirements (man hours and horse hours) per acre and the 
cost per acre of producing soybeans, and the profi t per hour 
man labor. It costs $13.53 to produce an acre of soybeans. 
If the yield is 1.5 to 2 tons (of forage) grown on 28 acres, 
the profi t per hour of man labor is $0.258. This is lower than 
corn ($0.379, if the yield is over 30 bushels/acre), clover 
($0.294), and cowpeas ($0.266), but higher than wheat, 
oats, and corn (if the yield is less than 30 bu/acre). Address: 
Columbia.

486. Kiesselbach, T.A. 1915. Soy beans and cowpeas. 
Nebraska Agricultural Experiment Station, Bulletin No. 150. 
31 p. Distributed April 6.
• Summary: Contents: Introduction. Habits of growth. 
Adaptations and uses for Nebraska conditions. Composition 
and feeding value. Yields in other states. Varieties tested 
and yields at Nebraska Experiment Station. Soybeans and 
cowpeas for hay. Soybeans and cowpeas for silage. Yield 
compared with grain crops at Nebraska Experiment Station. 
Soybeans and cowpeas as soil improvers. Place in the 
rotation. Varieties and seed. Inoculation. Time, rate, and 
manner of planting. Cultivation. Harvesting. Threshing and 
storing. Farmers’ tests with soy beans. Summary.
 “Somewhat extensive experimental tests were made at 
the Nebraska Agricultural Experiment Station by Dr. T.L. 
Lyon, now of Cornell University. Included in these tests were 
nine varieties of soy beans for which yields were determined 
during the years 1903 and 1904.
 “In 1909 this Station secured seed of eight representative 
varieties of soy beans from Mr. C.V. Piper of the United 
States Department of Agriculture. At that time Professor E.G. 
Montgomery, now of Cornell University, again took up the 
testing of soy beans, which has been continued since 1911 
by the writer, thus giving a continuous record of six years’ 
work in recent years. Cooperative tests also have been made, 
during the past three years, with farmers of the State...
 “Experience indicates that at the present time in 
Nebraska their [soybeans’] chief value is as a protein 
concentrate and as hay for cattle, hogs, and sheep, and 
possibly for soil improvement. They deserve more extensive 
trial as food for man.
 “Indications are that cowpeas never will be a practical 
crop in this state. The yield of seed is relatively very low, and 
in forage production cowpeas are not superior to soy beans... 
Soy beans are the most practicable of any of the annual 
legumes. They are one of the most drouth resistant crops we 
have...
 “Nine varieties were tested in unduplicated plats, one-
tenth acre in size, during each of two years, 1903 and 1904. 

The rows were 32 inches apart and cultivated.” They were 
planted on May 30 and matured on Sept. 20, taking 112 days 
to mature. The varieties tested were Early Yellow, American 
Coffee Berry, Early Black, Ito San, Wisconsin Black, 
Medium Early Yellow, Medium Early Brown, Medium Early 
Black, Medium Green. The average yield was 16.17 bu/acre. 
The highest yielders were Early Black (21.85 bu/acre) and 
Wisconsin Black (20.95).
 “Further testing was discontinued until 1909 when eight 
varieties of soy beans representing a rather wide range of 
types were secured from Mr. C.V. Piper of the Bureau of 
Plant Industry, United States Department of Agriculture. 
These have been tested for six years, 1909-1914, and the 
data are given in detail for each year in Tables 4 to 9...” The 
varieties tested were Habaro, Shingto, Chernie, Haberlandt, 
Nuttall (S.P.I. No. 17,253), Cloud, Amherst, Meyer.
 “Cultivation: It is recommended that the fi eld be disked 
and harrowed just prior to seeding in order to check the weed 
growth as much as possible. A weeder may be run over the 
ground just before the beans come up and again before the 
beans are large enough to cultivate.”
 “Harvesting: Soy beans and cowpeas may be harvested 
with a mower or a specially made bean harvester. We have 
also found it practicable to harvest soy beans for seed with a 
binder. Some varieties are too short and too viny to harvest in 
this manner. In case a mower is used, it is well to have a side 
delivery attachment in order that the horses will not need 
to tramp on the cut swath of beans. This tramping is likely 
to shatter many of the beans... After curing in the windrow 
for a day or two, the beans should be placed in shocks. 
When thoroly [thoroughly] cured it is best to thresh them 
immediately.” Note 1. This is the earliest English-language 
document seen (Oct. 2018) that uses the word “viny” to 
describe the growth habit of soybeans.
 “Threshing and storing: These crops may be threshed 
with an ordinary threshing machine by reducing the speed 
of the cylinder and replacing all or part of the concaves by 
blank concaves. The best adjustment of the thresher is by the 
use of special pulleys which reduce the speed of the cylinder 
without reducing that of the rest of the working parts of the 
machine. Many of the seeds are still likely to be broken in 
threshing, but this does not reduce their feeding value.”
 “Farmers’ tests with soy beans: During the years 1912, 
1913, and 1914 the Experiment Station supplied a number 
of farmers with soy bean seed, together with suggestions 
relative to planting, cultivating, and harvesting the crop. In 
all cases the soy beans were planted in rows and cultivated. 
The farmers either were supplied with both inoculated 
and uninoculated seed for comparison, or were furnished 
inoculating culture from the United States Department of 
Agriculture.
 “Tests in 1912: In 1912 three farmers in southeastern 
Nebraska tested Amherst soy beans for seed with rather 
encouraging results. Their yields were respectively 18, 20, 
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and 20 bushels per acre. From two to three acres were grown 
by each man.”
 Results are also given for 1913 (from 10 farmers) and 
1914 (from 19 farmers). A table (no. 18; p. 29) gives results 
of a questionnaire sent to the participating farmers showing 
that they liked the soybeans as a crop. The report concluded: 
“The soy bean is one of those crops which look promising 
and inviting but which nevertheless are not quite suffi ciently 
meritorious to take a place among our standard crops under 
existing conditions.”
 Photos show: (1) A shock of soy beans. (2) A typical soy 
bean plant (p. 6). (3) Nine different varieties of soy beans (p. 
14). (4) A typical fi eld of soy beans (p. 24). (5) A fi eld of soy 
beans ready to harvest for seed (p. 27).
 Note 2. This document contains the second earliest date 
seen for soybeans in Nebraska, or the cultivation of soybeans 
in Nebraska (1903).
 Note 3. This is the earliest document seen (Jan. 1998) 
that uses the word “weeder” in connection with soybean 
production. Address: A.M., Experimental Agronomy, 
Lincoln, Nebraska.

487. Smith, William C. 1915. Food for men, stock and 
soil: Soy beans–a single or a combination crop for farms 
everywhere. Country Gentleman 80(15):685-86. April 10.
• Summary: The author planted soybeans on his 
Vetchfalfa Farm in Indiana in 1914. The crop is a strong 
drought resister. In Indiana the most widely used variety 
is Hollybrook. Four methods of planting soybeans are 
described: (1) Broadcast or put through a common wheat 
drill. (2) Put the seed into the corn planter, using the smallest 
drill plate, and drill as you would corn; then go back, straddle 
the rows, and drill between the fi rst rows. (3) Same as the 
second method but without the second planting; use 1 bushel 
of seed per acre. (4) The method now most frequently used 
in Indiana and one of the most profi table. At corn planting 
time, after the soil has been prepared as for planting corn, 
drill with the corn 12 pounds to the acre of soy-bean seed. 
“The beans may be mixed with the corn and the two kinds of 
seed run through the drill together...”
 The soy beans can be harvested by sheep and hogs. 
“The crop should be cut with a self binder and shocked the 
same as wheat, or cut with a mower, cured for several days, 
raked into windrows and put into small cocks. To have 
clean-looking seed all the beans must be mature... The beans 
may be threshed with a regular threshing machine with the 
concaves taken out.”
 “Soy beans will yield from twelve to twenty-fi ve bushels 
of seed to the acre. My crop in 1914 yielded twenty bushels 
to the acre. The seed in Indiana sells for two dollars and a 
half a bushel retail, and two dollars a bushel wholesale...
 “Carroll County, Indiana, was the fi rst county in the 
state to celebrate Soy Bean Day. The meeting was held last 
September on the farms of Taylor and Noah Fouts, who 

have grown hundreds of acres of soy beans, and hundreds 
of people were in attendance... In the afternoon the crowd 
assembled upon the lawn of Taylor Fouts’ home to hear 
addresses by Purdue University’s soy-bean expert, Isaac 
Smith, a pioneer Indiana grower of soy beans, the author 
and others.” Soy beans are offensive to chinch bugs [Blissus 
leucopterus].
 Photos show: (1) “A promising fi eld of soy beans on 
the author’s Vetchfalfa Farm that produced twenty bushels 
of seed to the acre in the driest season in thirty-fi ve years. 
These beans were not inoculated, but were sown in rows 
with a corn planter and cultivated the same as corn.” A man 
(perhaps the author), wearing a hat, is shown standing in 
the fi eld. (2) Soy beans that have been raked into windrows 
then put into small cocks. (3) Three typical soy-bean plants 
of Hollybrook variety, uprooted, with leaves and pods, 36 
inches in height. “Each plant bears about a hundred pods.” 
(4) Two men standing in a fi eld of soy beans grown in corn. 
“The corn produced ninety bushels to the acre. The beans 
were inoculated, the corn was gathered for seed, and the 
beans were hogged off.”

488. Bulletin Economique de l’Indochine (Hanoi). 1915. 
Surface cultivée et production du Soja au Japon de 1904 à 
1913 [Area cultivated and production of soybeans in Japan 
from 1904 to 1913 (and in Korea from 1909 to 1912)]. 
18(112):260. March/April. [Fre]
• Summary: This table for the years 1904 to 1913 inclusive 
in Japan gives for each year: Area cultivated (in cho; 1 cho 
= 2.451 acres). Soybean production (in koku; 1 koku = 180 
liters = 47.6 gallons). Average yield (in koku per tan; 1 tan 
= 0.245 acre). The cultivated area rose from 446,843 cho in 
1904 to a peak of 495,802 cho in 1908, then fell to 475,284 
cho in 1913. Production rose from 3,710,459 koku in 1904 
to a peak of 3,892,934 koku in 1908, then fell to a low of 
2,993,095 koku in 1913. Yield fell from a peak of 0.830 in 
1904 to a low of 0.629 in 1913.
 A second table gives statistics for soybean production 
in Korea from 1909 to 1912. The area cultivated rose 
dramatically from 280,090 cho in 1909 to a peak of 375,340 
cho in 1912. Production also rose sharply from 1,533,027 
koku in 1909 to 2,452,203 koku in 1912.
 Note: This is the 2nd earliest document seen (March 
2014) that gives clear soybean production statistics for 
Korea. Address: Hanoi.

489. Cook, I.S.; Kemp, W.B. 1915. Soy beans–An important 
West Virginia crop. West Virginia Agricultural Experiment 
Station, Circular No. 20. 19 p. April.
• Summary: Contents: Introduction. The soy bean plant. 
Adaptation to West Virginia conditions. Methods of 
utilizing soy beans: Hay, seed production, silage, pasture, 
soil improvement. Soy beans in crop rotation. Varieties 
(two tables are given). Recommended varieties. Cultural 
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directions: Preparing the seed bed, planting, inoculation, 
cultivation. Harvesting: Hay, seed production, threshing. 
Soy beans in mixture [mixed cultures with other crops]. 
Summary.
 “The soy bean is perhaps the most valuable legume 
that has been introduced into this country within the last 
50 years... The trials that have been carried out comparing 
soy beans with cowpeas indicate that the soy bean has some 
points of decided superiority over the cowpea, particularly 
its hay and seed value... For several years soy beans have 
been grown quite extensively for hay in Monroe County 
by a number of farmers, and they report splendid results in 
wintering young cattle, sheep and horses on it.”
 “During the past three years this Station has tested a 
number of soy bean varieties and while the tests have not 
been conducted for a suffi cient length of time to give all 
of the information desired yet some outstanding variety 
differences have been noted. These are shown in the 
following table.”
 This table, titled “Varieties of soy beans” (p. 8) shows 
for each variety: Name, registry number, days to maturity, 
height in inches, habit of growth (erect, twining, reclining), 
quality of vine (very coarse, coarse, medium, fi ne), color 
of seed, color of hilum (seed scar), number of beans in 10 
grams of seed (1913 and 1914). The named varieties tested 
are: Ohio 7476, Hollybrook, Ohio 7420, Brown, Wilson, 
Morse, Peking, Ohio 7495, Meyer, Arlington, Ohio 7406, 
Guelph, Ohio 7403, Austin, A.K. 1912, Ohio 7490, Ito San, 
Roosevelt, Chernie, Virginia, Nemo, Swan, Auburn, Sable, 
Mikado, Manchu, Jet, Tar Heel [Tarheel], Adzuki bean, 
Adzuki bean, Early Buff cowpea.
 A table titled “Variety test for seed production” (p. 9) 
shows for each of the varieties listed above: Name, yield in 
bushels per acre in 1912, 1913, 1914, average, years tested. 
This station began testing soybean varieties in 1912, when 
nine varieties were tested: Ohio 7476, Hollybrook, Ohio 
7420, Brown, Ohio 7495, Ohio 7496, Guelph, Ohio 7403, 
and Ohio 7490. The fi rst four of these varieties have been 
tested for 3 years (1912 to 1914). The highest 3-year average 
seed yield was from Ohio 7476 (19.7 bu/acre). The highest 
2-year average yield was Wilson (21.9 bu/acre).
 Photos show: Wooden soybean drying rack, pyramid 
shaped. Component parts of a drying rack (p. 15). A small 
bean thresher, made by the American Grain Separator Co. in 
Minneapolis, Minnesota (p. 17). The self rake reaper from 
the International Harvester Co. This is the best machine for 
harvesting soy beans in West Virginia. (p. 18).
 Note 1. “A.K. 1912” may refer to the fact that the 
soybean variety A.K. was introduced from northeast China in 
1912 by the Lucas Paint Company, New Jersey.
 Note 2. This may well be the earliest document seen 
(Nov. 2020) that mentions the soybean variety A.K.–but we 
cannot be sure that “A.K. 1912” was the same as “A.K.” 
Address: Morgantown.

490. Country Gentleman. 1915. Soy beans for all climates. 
80(21):919. May 22.
• Summary: “After testing some 500 varieties of soy beans 
the Federal Department of Agriculture is enthusiastic over 
this legume as a crop of many uses for various sections of 
the country. Though it is decidedly drought resistant the soy 
bean can thrive under a greater amount of moisture than corn 
or cowpeas; it make an excellent forage crop; the seed is 
weevil proof; it makes valuable pasture and is a good soiling 
crop, making from fi ve to ten tons of green forage to the 
acre.”
 “’Variety is a matter of prime importance with the soy 
bean,’ says W.J. Morse of the Federal Division of Forage-
Crop Investigations. ‘Early varieties should not be grown in 
the South nor late ones in the North. At the present time there 
are about fi fteen varieties of soy beans handled commercially 
by seedsmen. Of the 500 varieties tested by this Department 
several have proved very promising in various sections of 
the country and are now either on the market or ready for 
distribution.’”
 Some of the more important varieties are: Mammoth, 
Hollybrook, Ito San, Guelph, Haberlandt, Medium Yellow, 
Wilson, Peking, Tokio, Manchu, Black Eyebrow, and 
Barchet. Details are given on each variety, including seed 
color, early vs. late, best for seed vs. forage.
 Note 1. This is the earliest document seen (July 2013) 
that mentions the soy bean variety Black Eyebrow.
 Note 2. This is the earliest document seen (July 2013) 
which uses the spelling “Tokio” rather than “Tokyo” for this 
variety.
 Note 3. This is the earliest document seen stating that 
the USDA has tested about 500 varieties of soy beans.

491. A.C. 1915. The valuable soybean: How to grow and 
feed this crop properly. Indiana Farmer 70(27):12. July 3.
• Summary: “A crop that is new in many sections of the 
state and an entire stranger to others is the soy bean crop. 
It is just beginning to be recognized by many farmers as 
an excellent crop for building up the soil as well as being a 
money maker. If the merits of soybeans were better known 
they would be as common as any of our standard crops. I 
have raised soy beans for several years and have been more 
than satisfi ed with them. Many farmers in recent years fi nd 
it diffi cult to get a stand of clover and as that is the only 
legume crop raised on most farms it is very diffi cult to keep 
up the fertility of the soil. Where the merits of the soy bean 
are known a failure of the clover crop is not at all a serious 
matter. When the clover fails soy beans are raised in place 
of the clever and the soil is not deprived of its source of 
nitrogen nor is the fi eld thrown out of its regular rotation.
 “If the soy bean was only a soil builder it would be 
worthy of every farmers attention but besides being that it 
is an excellent hay plant and produces a good crop of grain 
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highly prized on account of its high protein content.
 “I prepare ground for soy beans the same as if corn was 
to be raised and for a grain crop drill in rows and cultivate 
the same also. I use a common two horse corn drill with 
bean plates for planting the crop. My rows are three feet 
apart as that is as close as can be cultivated with the regular 
corn cultivator. A half bushel of seed to the acre is about 
the right amount when planted in rows and cultivated. They 
may be drilled solid with a wheat drill setting the drill for 
two bushels of oats. About a bushel and a half to the acre is 
needed this way. This method does well for a hay crop but is 
not as good as cultivated for a grain crop. Soy beans should 
be cultivated much the same as corn.
 “Feeding Soy Beans to Hogs: If the hogs are turned in 
when the leaves begin to turn yellow they will show their 
gratitude by making very profi table gains and will continue 
to do so as long as any forage is left.
 “The soy bean is not a complete ration and should be 
supplemented with half a feed of corn. I have no fi gures 
as to the worth of soy beans when used as a hog feed 
in connection with corn but one of the offi cials of our 
experiment station in a conversation with me placed their 
value as three times that of corn. As they yield from fi fteen 
to twenty fi ve bushels per acre on good ground it may be 
readily seen that they are a valuable crop when fed to hogs.
 “Harvesting the Beans: Another method that has much 
to commend it is to plant soy beans and corn in the same row 
and hog down both the beans and corn. There will be very 
little if any difference in the yield of corn and the beans will 
do well.
 “When allowed to ripen and then harvested and threshed 
they take the place of high priced protein concentrates. The 
protein content of the grain is thirty per cent which compares 
very favorably with cotton seed meal, tankage, etc. A 
common mowing machine using a clover buncher, or mowed 
and raked like hay, are the prevailing methods of harvesting. 
Care must be taken that they do not become too ripe before 
cutting or they shatter badly. The greatest trouble I have 
experienced is to get a thresherman to pull his machine out 
for a small job. They may be fed whole or ground but I think 
it pays well to feed them ground.
 “About the time the pods are half developed is the best 
time to cut for hay. The hay yield is from one and a half to 
three tons per acre. The method of hay making with this crop 
is not much different than that used with alfalfa. They should 
be mowed and partly cured then put in cocks and left a day 
or two before storing. The market for grain and hay are not 
yet developed as the markets are for corn, wheat, etc., but in 
the course of time no doubt our elevator men will be anxious 
to buy both grain and hay. There is however at the present 
time a healthy demand for good seed at remunerative fi gures.
 “There are many varieties of soy beans but very few 
of them are adapted to our climate. Much care should be 
exercised in buying seed. The early Brown [Early Brown] 

and Ito San are probably the best for Indiana but in the 
central and southern parts of the state later varieties such as 
Black Beauty, Hollybrook. Mikado and Sable are successful. 
I raise the Early Brown exclusively and fi nd no reason to 
raise any other. Southern grown seed must not be used as 
they will not mature in our climate even if early varieties are 
used.
 “Inoculation: A great part of the fertilizing properties of 
the plant is its ability to gather nitrogen from the air and store 
it in the nodules on the roots. If the ground is not inoculated 
these nodules will not form and a great part of the fertilizing 
feature is lost although the plants thrive about as well when 
not inoculated as they do when they are inoculated. A 
common though not the only way of inoculation is to take 
soil from around the roots of inoculated plants. A half gallon 
of such soil will inoculate an acre of ground. Most growers 
of seed can supply inoculated soil.
 “The cowpea is another crop similar to the soy bean. 
The soy bean however produces a much heavier grain crop 
and about the same amount of hay. The cowpea is of a viney 
nature while the soy bean grows erect making it much more 
easily harvested. While I have raised both cowpeas and 
soybeans for several reasons I much prefer the soy bean.” 
Address: Rush Co., Indiana.

492. Robert, J.C. 1915. Preliminary report on the economic 
value of the soybean. Jackson, MS: Mississippi Agricultural 
College, Tucker Printing House. 15 p. July 1.
• Summary: Contents: Introduction (incl. brief soy bean 
history). Composition of soybeans. Feeding value. Relation 
to soil fertility (nitrogen fi xation, vegetable matter or 
humus). Yield of soybeans (shelled seed and hay). Uses of 
soybeans (milk, paints, etc.). Soybeans a valuable crop for 
the Southern farmer.
 “The refi ned oil is used as a substitute for olive oil. 
Soybean milk and soybean cheese [tofu] are extensively 
used as an article of diet in the Orient. The cheese is made 
as follows:... magnesium chloride being added to precipitate 
the solution, which is hung in fi ne mesh cloth–and cottage 
cheese is obtained.
 “In 1912 there was established [by Li Yu-ying] at Les 
Vales [sic, Valles], France, a large factory for the production 
of a variety of soybean food. Among these varieties were 
milk, cheese, casein, oils, bread, biscuits, fl our, jellies, cakes, 
and sauces” (p. 12-13).
 Note: This is the earliest English-language document 
seen (Sept. 2011) that contains the term “soybean food.”
 “Varnishes made from soybean oil are extensively used, 
though when subjected to exposure they seem not to wear 
quite as well as those made from linseed oil. For internal 
painting purposes, however, these varnishes are equal in 
every respect to those made from linseed oil. Soybean oils 
are used extensively in the manufacture of linoleums and 
table cloths, and for the manufacture of printing ink, and of 
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enamel paints” (p. 14).
 “Soybeans a valuable crop for the Southern farmer: 
As an article of human food, soybeans may become an 
important factor with us. We have used soybean meal made 
from our crop of 1913 and 1914 and had for breakfast 
excellent cakes. These cakes were made from wheat fl our 
and soybean meal, and wheat fl our and corn meal. Various 
proportions were used, sour milk and soda being added. 
Cakes made from equal parts of wheat fl our and soybean 
meal were very palatable.
 “Soybeans seem to be one of the most promising crops 
before the Southern farmer. Every particle of the plant has 
economic value, and a great number of commercial products 
are produced from the seed. It seems that the machinery 
of our cotton seed oil mills is suited to the manufacture of 
soybean meal and oil. The soybean straw is a good stock 
food... Therefore, soybeans offer a golden opportunity to the 
grain and cotton farmers, the live stock producers and the 
soil builders” (p. 14).
 Photos show: (1) Numerous sacks of soybeans and 
oil cake in the Orient awaiting shipment (front cover). (2) 
People cleaning and resacking soybeans for shipment (front 
cover). (3) Five different varieties of soybeans, Including 
Virginia (p. 2). (4) Soybean root tubercles, natural size 
(p. 7). (5) Several osier bins used for storing soybeans (p. 
13). (6) Southern Manchurian railway cars, with sacks of 
soybeans (p. 13). (7) Seven varieties of soy pods and beans: 
Guelph, Ito San, Buckshot, Austin, Hollybrook, Haberlandt, 
Mammoth (p. 15).
 Tables show: (1) Percentage composition of different 
soybean varieties (most have values for two years, 1913 
and 1914): Wilson, Arlington, Jet, Brown, Tokyo, 19981-A, 
Mammoth, Small Yellow, Amherst, Ito San, Holly Brook 
[Hollybrook], Peking, Acme, Virginia, Black, Brachet 
[Barchet], Dwarf Green, Cloud. For each is given moisture, 
ash, fat, protein, nitrogen free extract, fi ber. (2) Plant food 
elements in farm crops (N, P, and K, including soybeans as 
grain, hay, or straw). (3) Yield of soybeans (in lb shelled seed 
and lb of hay per acre): In 1911 in Mississippi: Hollybrook, 
Black Soybeans, Brown Soybeans, Small Yellow, Mammoth 
Yellow. The highest yields were from Small Yellow–2,600 
lb seed and 5,500 lb hay. In 1912: Brown Soybean, 
Black Soybean, Hollybrook, Dwarf Green, Small Yellow, 
Mammoth Yellow, Haberlandt. Again the highest yields were 
from Small Yellow–2,680 lb seed and 5,200 lb hay. (4) Farm 
account with the soil in proposed three-year crop rotation 
(NPK balance incl. soybeans for hay, grain, or straw). (5) 
Proposed three-year rotation system for long-pine section of 
Mississippi (1915-1917).
 Note 1. This is the earliest document seen (Jan. 2004) 
that mentions the soybean variety Virginia.
 Note 2. This is the earliest published English-language 
document seen (Sept. 2016) that contains the term “soybean 
oil.”

 Note 3. This is the earliest English-language document 
seen (Aug. 2013) that contains the term “Soybean milk.”
 Note 4. This is also the earliest English-language 
document seen (April 2013) that uses the term “soybean 
cheese” to refer to tofu.
 Note 5. This is also the earliest English-language 
document seen (Jan. 2019) that uses the term “soybean 
meal” to refer a type of edible soy fl our. Address: Director of 
the Station, School of Agriculture, and Prof. of Agronomy, 
Agricultural College, Mississippi.

493. Harvey, T. Weed. 1915. Pays net return of $43.17 
per acre: Soybean crop makes a neat profi t for the Indiana 
farmer–Special method of culture. Farm Life 34(8):9. Aug.
• Summary: A table shows fi gures for the cost of production 
including total cost, cost per acre, cost per bushel, average 
yield, gross return, and net return.

494. Mestdagh, Mr. 1915. Note sur la culture du Soja hispida 
à Lusambo, (Sankuru) [Note on the culture of soybeans at 
Lusambo (Sankuru), Belgium Congo]. Bulletin Agricole du 
Congo Belge 6(3-4):272-81. Sept/Dec. English-language 
summary in the Bulletin of the Imperial Institute. 1916. 
14:293. [Fre]
• Summary: Contents: Introduction. Description of the plant. 
Varieties cultivated. Choice of ground. Preparation of the 
ground. Choice of seeds. Planting. Germination and duration 
of the vegetative stage/time to maturity. Crop management 
(cultural care). The soybean as a plant for soil improvement. 
Harvest. Preparation and storage. Yields. Enemies of the 
soybean (insects).
 Yellow soy beans grown in the Congo gave a yield of 
seeds of about 1,310 lb/acre [21.8 bu/acre], and black soy 
beans gave about 1,590 lb/acre. The plants were found to 
do best when planted at the start of the rainy season. Yellow 
soybeans took 85-101 days to mature, and black soybeans 
took 87-90 days. No dates are mentioned in the article.
 Photos (all by Mestdagh) show: (1) A young soy bean 
plant. (2) A fi eld of black soybeans under several palm trees 
with a person standing in the fi eld. (3) A man standing in a 
fi eld of yellow soybeans. (3) Three glass jars containing 100 
seeds of three different sizes and types of soybeans. (4) Soy 
bean pods, containing from 1 to 4 seeds per pod. (5) The 
roots of soybean plants with nodules on them. (6) Insects 
(mounted) that attack the soybean.
 Note: This is the earliest reliable document seen (March 
2021) concerning soybeans in the Belgian Congo (renamed 
Zaire in Oct. 1971), or the cultivation of soybeans in the 
Congo. This document contains the earliest clear date seen 
for the cultivation of soybeans in the Belgian Congo (1915). 
The source of these soybeans is unknown. Address: Sous 
chef culture 1ere classe.

495. Willson, C.A. 1915. Relation of steer feeding to farm 
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returns. Tennessee Agricultural Experiment Station, Bulletin 
No. 114. p. 79-110. Dec.
• Summary: Soy beans were grown for grain and stover 
each year from 1908 to 1914. The average yield was 1,189 
lb (19.8 bushels) per acre of grain and 2,877 lb/acre of 
stover. “Soy beans and barley ranked ahead of all other 
combinations used in these experiments in the amount of 
food material produced per acre. Soy beans ranked ahead of 
cowpeas in the production of grain each year. Better results 
can be secured from soy beans and barley as a rotation for 
the production of beef than from any other combination of 
crops used in these experiments. The rotation in which soy 
beans were used produced an average of 57 pounds more 
beef per acre than that in which cowpeas were used, and 74 
pounds more than that in which corn was used. Larger beef 
gains were made per acre when the soy beans were allowed 
to reach maturity than when they were made into hay... The 
soy-bean grain and barley acre ranked ahead of all the other 
rotations in the gross returns of beef per acre. This rotation 
produced an average of $61.23 per acre.” Contains many 
tables showing results of experiment. Photos show a fi eld of 
soybeans (p. 103). Address: Animal Husbandman, Knoxville, 
Tennessee.

496. Owen, Irving L.; Boughner, William C. 1915. Report 
of the Department of Farm Crops. New Jersey State 
Agricultural Experiment Station, Annual Report 35:201-06. 
For the year 1914. See p. 204-05.
• Summary: The section titled “Rice Straw and Soy Beans” 
states: “The growing of rye straw followed by soy beans for 
seed as a two-crop proposition has worked out very well 
this season... The rye was sown in the Fall of 1913 with 
fertilizer applied... The fi eld was plowed after the fi rst rain 
and planted to Ito San soy beans in rows 28 inches apart 
using one-half bushel per acre. Fertilizer was applied with 
the grain drill previous to planting the mixture being 225 lbs. 
acid phosphate and 75 lbs. muriate of potash per acre. The 
beans were harvested with the self-rake reaper and threshed 
from the fi eld. The straw was used in the horse barn for litter 
as a comparison with sharings [shavings?] had shown this 
straw to be worth eight dollars a ton when used as litter not 
including the value in the manure.”
 Table no. 6–Rye straw and soy Beans. “Summary–Soy 
Beans: Total value of crop: 66 bushels of seed @ $2.00 per 
bushel, $132; 4.9 tons of straw @ $8.00 per ton, $39.20; 
$171.20; total cost: labor, seed and fertilizer, $97.46; total 
profi t–6 acres, $73.74; average cost per acre $16.24; average 
profi t per acre, $12.29; average yield seed per acre, 11 
bushels.” Address: 1. Farm Manager; 2. Foreman [New 
Brunswick, New Jersey].

497. Porter, Robert Percival. 1915. Japan, the new world-
power: Being a detailed account of the progress and rise 
of the Japanese empire. London, New York, Toronto, 

Melbourne and Bombay: Humphrey Milford, Oxford 
University Press. xxiv + 789 p. Illust. Seven colored maps. 
Index. 23 cm. [ soy ref]
• Summary: Japan (regardless of race and colour) intervened 
in the Great War on the side of her ally Great Britain. They 
worked together successfully against Germany in the siege of 
Tsing-Tau in 1914 from Oct. 31 to Nov. 7.
 Near the front of the book is a table of “Weights, 
measures and moneys, for Japan, Great Britain, and the 
USA.”
 Page 149-50: “The annual average number of 
immigrants from Japan is about 20,000. Roughly, half go to 
China and the United States of America... Since 1907 two 
batches of Japanese emigrants, under 2,000 in all, have gone 
to Brazil, the majority of which have been under contract 
with the Sao Paulo Government to work in the coffee 
plantations.” There are now about 155,000 Japanese in the 
United States. Since a 1907 agreement between Japan and 
the USA, immigration of Japanese labour to the USA has 
been restricted. Some Japanese have tried to enter the USA 
by going fi rst to Mexico. There are not more than 2,000 
Japanese in Canada at present.
 Page 232: In Japan: “The necessity for increased 
military and naval expenditure, which rose in connection 
with Korea in 1881, called for considerable additional 
revenue. Fresh military taxes were therefore levied; income-
tax was introduced along with indirect imposts [taxes] on 
soy [sauce], tobacco, confectionery, and stamps, and the 
tax on sake was raised, augmenting the receipts to such an 
extent that the Government was able in 1886 to reduce the 
land-tax again. But following the war with China [1894-95] 
it became necessary to establish occupation and registration 
taxes, to raise again the sake tax, and to create a Government 
monopoly of leaf tobacco.”
 A table (p. 233) shows how the ordinary State revenue 
of Japan was derived in the fi nancial years 1898-99 and 
1909-10. The two main sources of revenue were: Land 
tax (38.4 and 85.7 million yen respectively) and liquor tax 
(33.0 and 91.5 million yen). By comparison, the soy tax was 
relatively small: 1.54 and 4.73 million yen.
 Page 235-36: “The tax on liquors is levied upon (a) 
brewers of shurui (alcoholic liquor), which is divided 
into fi ve classes, viz. seishu, or refi ned sake, dakushu, or 
unrefi ned sake, shirozake, or white sake, mirin, or sweet 
sake, and shochu, or distilled sake; (b) brewers of beer; and 
(c) wine and alcohol and alcoholic liquors other than sake or 
beer.”
 “Soy tax: The soy tax is levied upon manufacturers of 
this sauce at the rate of about 1 3/4 yen per koku. A tax on 
soy for household use was introduced in 1900, and ranges 
from 50 sen to 4 yen per koku, according to the amount 
manufactured. No more than 5 koku of soy per annum may 
be made for household use.”
 Page 240: A full-page table shows the “Budget for 
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fi nancial year 1911-12.” The main sources of “Ordinary 
revenue” are liquors tax (88.7 million yen), land tax 
(75.1 million), customs duties (50.5 million), and tobacco 
monopoly (50.5 million yen). Revenue from the soy [sauce] 
tax is 4.6 million yen. The sugar excise is 14.7 million yen.
 Page 261-62: “The upland fi elds, being for all intents 
and purposes unirrigable, are only to a very limited extent 
utilized for the cultivation of rice. Rotation crops are, 
however, raised twice a year, usually barley, ‘naked barley,’ 
and wheat as winter crops, and soya (more properly soja), 
sweet potatoes, and millets as summer crops.” A key unit 
of area in agriculture is one tan = 0.245 acre. On [lowland] 
paddy fi elds, nationwide over the past 10 years, the average 
yield per tan is 7.913 bushels of rice and 6.668 bushels of 
barley, which may be considered a representative winter 
crop. “Upland fi elds, upon the same basis, produce 6.638 
bushels of barley as a summer crop and 3.756 bushels of 
soya bean.”
 Another key (larger) unit of area in agriculture is one 
cho = 2.45 acre.
 A table (p. 263) shows the total area, production, and 
yield of 17 major crops in Japan in 1897 and in 1910. Both 
years, the leading crop (by far) in area was rice, followed 
(in 1897) by barley, naked barley, wheat, and soya bean. For 
1897 the three fi gures for soya beans were: 1,067,000 acres 
under cultivation, 15,381,000 bushels total production, and 
14.41 bushels per acre yield. For 1910 the three fi gures for 
soya beans were: 1,137,000 acres, 18,834,000 bushels total 
production, and 16.56 bushels per acre yield.
 Statistics for “small red bean” [azuki] are also given: 
For 1897 268,000 acres under cultivation, 3,069,000 bushels 
total production, and 11.45 bushels per acre yield. Thus, in 
1897 and 1910 the production of soybeans was roughly 5 
times the production of azuki beans.
 Chapter 15, “Agriculture,” contains a section titled 
“Soya bean” (p. 264-65): The soya, or soja, bean is well 
enough known in England as a cattle-food, but in Japan its 
application is by no means limited to this use. It is the basis 
of the Japanese sauce, soy, of which enormous quantities are 
brewed; of miso, or bean cheese [sic], used extensively for 
soup and in cookery in general; and of topu [sic, tofu], or 
bean curd, a cheap, highly nutritious and very popular article 
of diet. The residue from these manufactures is used both as 
fertilizer and as cattle food, or, alternatively, an oil of some 
value may be obtained from it. It is the principal summer 
crop of the upland fi elds, and its cultivation, which requires 
less fertilizer and less labour than other products, is general 
throughout Japan and particularly in Hokkaido. But the 
supply is far from equal to the demand, and a large quantity 
of beans and bean cake is imported from Chosen and 
Manchuria, the value of the present importation amounting 
to £3,000,000 annually.
 “Among other beans the small red bean is largely 
cultivated, especially in Hokkaido, and is used for cakes 

and confectionery, and boiled with rice on occasions of 
ceremony. The Japanese are very fond of peas, horse-beans, 
and kidney-beans, which are grown as a stolen crop after rice 
in the paddies and just before it in the upland fi elds.”
 Page 269: “A comparison of the relative positions of 
human and animal labour in paddy fi elds and upland farms 
for the years 1903 and 1908 (the latest year for which 
fi gures are available) shows that the area tilled exclusively 
by human labour still forms a very large proportion of the 
total, though it tends steadily to decrease.” “Manual labour 
is plentiful and it is chiefl y by reason of its abundance 
that the intensive system can be carried on. Rice-growing 
requires, for instance, the labour of 17 men and 9 women 
per cho (2.45 acres), barley and wheat 11 men and 6 women, 
tobacco 25 men and 23 women, soya bean 7 men and 5 
women, and so on. Farmers, in the vast majority of cases, are 
their own labourers, and those who may be distinguished as 
‘professional labourers’ are a very small class.”
 Page 292: Sea-weeds: “Chief among the sea-weeds used 
as food is that known as ‘Kombu’ (Laminaria). It grows 
mostly on the shores of Hokkaido and the south-east of 
Honshiu [Honshu], and is eaten sliced into very thin shreds. 
‘Kanten’ is made by dissolving the weed Tengusa in water 
and exposing the resulting gelatinous infusion to the action 
of cold by night and the sun by day. Only the Chinese use it 
as food, however; in the West it is a substitute for gelatine, 
isinglass, starch, and the like. Other sea-weeds are used as 
paste.”
 Page 319: “Japan is self-supporting in silk weaving, 
the preparation of national liquors, soy brewing, matches, 
porcelains, and some other articles.”
 Page 450: A history and discussion of the South 
Manchuria Railway Co.
 Page 583: “A Rescript of Emperor Daigo, issued in 930, 
said:–’We have seen that many sick people are lying by the 
roadside and that no one gives them shelter. We order that 
they shall be supplied with shelter and with food. There shall 
be given daily to a man or a woman one sho of rice, one 
shaku of fi ne salt, and one go of soy [sauce]...”
 Page 692: Hokkaido. “Of the food crops, the soya bean 
and the small red bean [azuki] are the most important.” 
Agriculture “now constitutes Hokkaido’s principal source of 
wealth,” yet fi sheries have long been important.
 Chapters 44 and 45 (p. 699-733) are about Manchuria; 
soya beans are discussed at length. The Japanese government 
wisely selected Baron Goto to reorganize the South 
Manchurian Railway.
 Chapter 47 (p. 745-57), “The Soya Bean,” is basically 
the same as that found in the 1911 edition titled “The Full 
Recognition of Japan.” Address: Queen Anne’s Mansions, 
London, England.

498. Takenob, Y. 1915. Japan Year Book. Tokyo: Japan Year 
Book Offi ce. 789 p. See p. 349, 391, 401-02, 436, 634, 714, 
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716-17, 730, 743. Tenth annual issue. [Eng]
• Summary: This book gives statistics for the Japanese 
empire: Japan Proper, Korea, and Formosa.
 The population of Japan Proper (based on the census 
taken every 5 years) was:
 1898–45.4 million.
 1903–48.5 million.
 1908–51.7 million.
 A table of “Weights, measures and moneys” is on p. 
xxxii (near the front).
 Page 349. In the chapter on “Agriculture,” a table shows 
production of soy beans, sweet potatoes, and potatoes, 1911-
1913 (in 1,000 koku). Production of soy beans decreased 
from:
 3.69 million koku in 1911, to
 3.51 million koku in 1912, to
 2.99 million koku in 1913.
 Note: The decrease of soy bean production in Japan 
during this period was due mainly to imports of soy beans 
from Manchuria and Korea (see below).
 The text below the table states: “Among subsidiary farm 
crops there is perhaps nothing which plays so important a 
part in the Japanese kitchen as soy beans. The three daily 
articles of diet for all classes, viz. soy, miso, and tofu are 
manufactured with this bean either in part or wholly, The 
tofu (bean curd) is one of the most popular articles of 
diet, being cheap and highly nutritious; the miso makes 
Japanese soup and is used in various other ways. The soy 
is indispensable in Japanese cooking. Then for extracting 
oils, [the cake] as manure, and food for horses, beans are 
equally important. The supply being insuffi cient, quite a 
large quantity comes in from Manchuria and Korea. In Japan 
Hokkaido is the principal centre of production. Red beans 
[azuki], also very extensively produced in the northern 
island, are used for making confectionery, are boiled with 
rice on ceremonious occasions, and for other purposes. Peas 
and horse-beans, whether green or fully ripe, are favorite 
food-stuffs in Japan, and they are extensively cultivated as a 
second crop after rice and as a forerunner to rice, indigo, etc. 
on upland farms. Groundnuts are among a few subsidiary 
farm produce that go abroad, mostly to U.S.A. In Japan they 
are used by confectioners and also for pressing oil...”
 Pages 390-91. A table titled “Industrial companies 
classifi ed by amount of investment” states for “Soy and 
miso.” Number of companies: 251. Paid up capital: 5.9 
million yen. Reserves: 580,000 yen.
 Page 401-02. In the chapter on “Industry” under 
“Brewing industry” we read: “The brewing industry in Japan 
comprises sake, beer and soy, for wine is still insignifi cant 
and as yet enjoying the benefi t of non-taxation. The two 
indigenous industries of sake and soy are still primitive in 
process, and various new methods, several of them patented, 
have so far failed, especially as regards soy.
 Page 402. “Soy.–For soy the prefecture of Chiba, 

which is contiguous to Tokyo municipality, heads all other 
places on the list as to output. Parched wheat mixed with 
salt beans is a principal ingredient. The process is still far 
from scientifi c, requiring about 12 months before the liquid 
is ready for sale. It is also costly, as it does not much admit 
labor-saving appliances. To obviate these advantages have 
been tried several patented processes, but most of them 
have failed. The collapse of the short-lived Nippon Soy Co., 
started in 1907 near Osaka with 2,500,000 yen paid up, has 
dampened the cause of scientifi c process of soy brewing.”
 A table shows annual production of sake, beer, and soy 
(in koku) from 1912-13 to 1914-15 (three years). Note: Since 
all three of these are taxed by the federal government, careful 
records are kept. Sake averaged 4.32 million koku (the 
largest output). Soy averaged 2.37 million koku (roughly half 
of sake). Beer averaged about 0.219 million koku (by far the 
smallest).
 A 2nd table gives exports of these three products during 
the same years. Sake averaged 3.61 million sho (100 sho = 
1 koku = 47.6 gallons). Soy averaged 3.15 million sho. Beer 
exports (in 1914) were by far the smallest: 117,000 pints, 
377,000 quarts, and 22,000 casks of 1 sho each. Note: “Beer 
brewing fi rst started about 1876 in Hokkaido. The brewing 
was at fi rst under the tutelage of German experts... At present 
there are four or fi ve breweries, the Dai Nippon, Kirin, and 
Kabuto.”
 Page 465. A table titled “Prices of commodities in 
Japan” (1911-1913) includes the following for 1913:
 Rice 21.01 yen per koku.
 Barley 7.93 yen per koku.
 Soja beans 11.54 yen per koku.
 Red bean [azuki] 16.02 yen per koku.
 Soy [sauce] 23.85 yen per koku.
 Miso 0.37 yen per kwan [kan; 1 kwan = 3.75 kg].
 Page 518. A table titled “Carrying trade on main routes” 
shows that China was exporting a lot of Soja beans and 
[soja] bean cake to Japan. China (including Manchuria) had 
exports to Japan worth 142.3 million yen and imports from 
Japan worth 80.5 million yen.
 Page 634. In the chapter on “Finance” under “6. Tax on 
Japanese soy” we read: “The tax is assessed both on the soy 
manufactured for sale and on that for home consumption. 
In the former the tax is yen 1.75 [per koku] for refi ned 
soy and yen 1.65 for the unrefi ned soy and in the latter it 
ranges between the two extremes of yen 4.00 and yen 0.50 
according to quality.
 Page 714. In chapter 35, “Chosen (Korea),” under the 
heading Foreign Trade,” is a table on “Staple exports” (in 
1,000 yen) which has data on “Beans and peas” for 1910-
1914.
 Page 717. In the chapter on “Chosen (Korea): 
Agriculture,” under “Barley and Soja Bean” it is stated 
that “Soja and other beans are exported chiefl y to Japan for 
manufacturing soy [sauce]. Acreage of soja beans in Korea 
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is 553,077 cho and the yield 3,345,472 koku.” Note: 1 cho 
= 2.45 acres and 1 koku = 47.6 gallons or about 6 gallons. 
Thus, in English units, in Korea 1,355,039 acres produce 
20,072,832 bushels, for a yield of 14.8 bu/acre.
 Note: This is the earliest document seen (Jan. 2005) that 
gives soybean production or area statistics for Korea (which 
has been a “province” of Japan since 1910).
 Note: Japan was importing a lot of soybeans from its 
colony, Korea, in 1912. Korea had exports to Japan worth 
20.9 million yen and imports from Japan worth 27.1 million 
yen (p. 518).
 Page 730. In Chapter 36, “Taiwan (Formosa),” under the 
heading “Agriculture,” a table (p. 730) titled “Agricultural 
products” has production data on “Beans and peas” for 1912-
1913. The beans were probably mostly soy beans.
 102,000 koku in 1912
 137,000 koku in 1913
 In Chapter 38, “South Manchuria,” is a paragraph (p. 
743) titled “The soya bean” which has information on South 
Manchuria’s soya bean yield, [soya] bean-cake output, 
amount exported for specifi c years, and production at various 
milling centres (almost same wording as 1914 Year Book). 
Address: Japan.

499. Zavitz, C.A. 1915. Results of co-operative experiments 
in agriculture. Ontario Agricultural and Experimental Union, 
Annual Report 36:10-38. For the year 1914. See p. 11, 14, 
19.
• Summary: Again this year, Prof. Zavitz, Director of the 
Committee on co-operative experiments in agriculture, has 
been ably assisted by Mr. A.W. Mason, Prof. W.J. Squirrell, 
Mr. A.E. Whiteside, and Mr. C.R. Klinck. A table listing 
the co-operative experiments in agriculture conducted 
throughout Ontario in 1914 (p. 11), under “Grain crops” 
includes “Testing two varieties of Soy, Soja, or Japanese 
beans–2 plots.”
 In the section on “Varieties of grain crops,” a large table 
(p. 14) shows that 3 tests were conducted on “Soy beans.” 
Early Yellow (comparative value 100), yielded 0.49 tons/acre 
of straw and 30.44 bu/acre (1,826 lb/acre) of grain. Brown 
(C.V. 88), yielded 0.33 tons/acre of straw and 18.44 bu/acre 
(1,106 lb/acre) of grain.
 The subsection titled “Soy beans” (p. 19) states: “The 
Early Yellow soy bean has proven to be one of the very 
best varieties which has been tested by the College, and 
an average of 30 bushels per acre [in three co-operative 
experiments] is certainly a fi ne yield.” Address: Prof. of 
Field Husbandry, O.A.C. [Ontario Agricultural College], 
Guelph [Ontario, Canada].

500. Puig y Nattino, Juan. 1916. El cultivo de la soya [The 
cultivation of soybeans]. Revista del Ministerio de Industrias 
(Montevideo, Uruguay) 4(19):78-91. Jan. [7 ref. Spa]
• Summary: Describes variety trials conducted in Uruguay 

using seeds supplied by the USDA. The varieties harvested 
in March 1915 included Peking, Arlington, Pinsu [Pingsu], 
Jaba, and Mammoth. A table (p. 79) shows that the yields 
of seed were very small, but that Mammoth gave by far the 
largest seed yield, 320 kg/ha. Discusses the many ways that 
soybeans (las habas de soya) are used as food in Japan, 
including soy sauce (Shoryu [sic, shoyu]), cooked whole 
soybeans, tofu or soybean cheese (Tofú ó Queso de habas de 
Soya), and soymilk. They used Mammoth variety soybeans, 
grown in Uruguay, to make soymilk. Seven tables (p. 84-90) 
give the nutritional composition of fi ve different soybean 
varieties tested in Uruguay, planted in 1914 or 1915. An 8th 
table (p. 91) gives the nutritional composition of soymilk.
 Note 1. This is the earliest document seen (March 
2021) concerning soybeans in Uruguay, or the cultivation of 
soybeans in Uruguay.
 Note 2. This journal is published in Uruguay by the 
Ministerio de Industrias y Trabajo.
 Note 3. This is the earliest Spanish-language document 
seen (March 2021) that uses the word Tofú or the term Queso 
de habas de Soya to refer to tofu. Address: Ing. Agrón., 
Director del Laboratorio Agronómico en la Inspección 
Nacional de Ganaderia y Agricultura.

501. Cromer, C.O. 1916. Re: Yields determined on various 
soybean strains. Letter to W.J. Morse, Scientifi c Assistant, 
Forage-Crop Investigations, Bureau of Plant Industry, 
Washington, DC, Feb. 8. 2 p. Typed, with signature on 
letterhead.
• Summary: “My dear Morse: I have gotten the yields 
determined on the soybean strains which you sent me last 
spring, as well as the cowpeas, and transmit herewith the 
results.” A table lists 18 strains by their S.P.I. numbers, with 
a yield for each in bushels/acre. The top yield was 30.5 
bushels (#30600), followed by 28.6 (#36847). The lowest 
yield was 19.4 (#36576). “The Manchu is 24.2 and 30744 is 
20.2. I am not aware whether this last named variety is the 
same as Black Eyebrow or not.”
 Location: National Archives, College Park, Maryland. 
Record group 54–Bureau of Plant Industry, Soils and 
Agricultural Engineering. Subgroup–Div. of Forage Crops 
and Diseases. Series–Correspondence with State Agric. 
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#5.
 Sent to Soyfoods Center by Jacob Jones of Purdue 
Univ., Aug. 1998. Address: Associate in Crops, Purdue Univ., 
Lafayette, Indiana.

502. Jones, S.A. 1916. Peas and beans. Monthly Crop Report 
(USDA) 2(2):18-19. Feb. 29.
• Summary:  “Since the discovery, in the present generation, 
of the full value of the legumes as soil renovators, through 
the addition to the soil of nitrogen, the importance of their 
place in an intelligent system of farming continues to receive 
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increasing recognition by the average farmer.” Each of the 
major types is discussed in this order: Soy beans, common 
white and colored beans, lima beans, velvet beans, Canadian 
fi eld peas, and cowpeas.
 “Soy beans: The soy bean is to a certain extent a 
competitor of the clovers, but its principal usefulness is as 
a substitute for the latter is sections where clovers are not 
successfully grown. The production of soy beans met fi rst 
with marked favor in North Carolina and Tennessee, and 
these two States remain the leaders in the production of this 
crop, though their area of growth has rapidly extended into 
other States, particularly to the north and west. They are 
comparable with cowpeas as a forage crop, but have met 
with more favor north of the cotton belt than in it, where 
cowpeas have the preference.
 “The relatively greater popularity of the soy bean 
compared with the cowpea in the northern portion of their 
range of cultivation, may be in part due to the fact that the 
former produces relatively better than the latter on rich clay 
loams, and more poorly on thin and sandy soils. It also does 
better on lowlands. Conversely, droughty conditions and 
extreme heat cause the leaves to drop from the plant, making 
it less valuable for hay, the grain shatters badly, and the crop 
requires much more skill and attention in handling than 
cowpeas, which facts, particularly in view of the type of farm 
labor in much of the cotton belt, makes it less available there 
than the cowpea.
 “Soy beans are not generally used as a human food in 
this country, although perfectly edible. Its principal use is 
as a stock food, about 10 per cent being fed as mature grain, 
mostly in the form of milled feed, 15 per cent as grain in the 

straw, either cut or pastured, and 52 per cent 
as hay cut green or siloed. Four per cent is 
plowed under for fertilizer, about 18 per cent, 
or over 3 bushels from each acre, is saved as 
seed. As one bushel out of the normal yield 
of 18 bushels per acre would suffi ce to seed 
an acre, if broadcast, and half a bushel if 
planted in cultivated rows, it is evident that 
the acreage of this crop must be increasing 
rapidly. In dairy sections, the soy bean is 
often planted with corn, and both crops are 
harvested together and cut up for silage.”
 A table (p. 19) titled “Soy beans” gives 
statistics on utilization in the following states: 
Virginia, North Carolina, Ohio, Tennessee, 
Alabama, Mississippi, and All other. For each 
state is given (in 11 columns): Percentage of 
the crop used for: Human food (grain), stock 
feed (matured grain), stock feed (mature 
grain fed in the straw or pastured), seed, cut 
green for hay. Normal yield per acre: Grain, 
plant cut green for hay. Planting, usual date. 
Harvesting, usual date. Acreage, compared 
with total acreage of all beans and peas in 

State. Virginia has the highest use for human food (6%). 
Mississippi has the highest yield of grain (22.0 bu/acre) 
followed by Virginia (20 bu) and Ohio (20 bu). Ohio has the 
highest percentage of soybean acreage compared with total 
acreage of all beans and peas in State (43.0%), followed 
by Tennessee (15.0%), and Alabama (5.0%). Soybeans are 
planted from May 15 to June 15 and harvested from Sept. 10 
to Sept. 20.
 Note: This is the earliest USDA publication seen that 
gives statistics on soybean utilization (by state) in the United 
States; however it does not give soybean production or 
acreage by state, or in the USA as a whole. Address: Bureau 
of Crop Estimates.

503. Lipman, Jacob G.; Blair, A.W. 1916. Factors infl uencing 
the protein content of soybeans. Soil Science 1(2):171-78. 
Feb. [2 ref]
• Summary: This is a continuation of work begun in summer 
of 1914, an account of which was given in the Annual 
Report of the New Jersey Experiment Station for that year. 
Contents: Introduction. Series I: Rate of seeding. Series II: 
Can nodule formation be depressed? (by adding nitrogen to 
the soil). Series III: Varieties. Variety test of soybeans–Field 
experiment. Crop of 1915.
 The following 15 varieties were tested: Baird, Black 
Eyebrow, Claud, Ebony, Edna, Guelph, Hollybrook, Ito San 
(Plot 67), Manchu, Manhattan, Medium Yellow, Ohio 9035, 
Swan, Tarheel, Wilson. Table 4 (p. 175) shows (for these 15 
varieties) the grams of dry matter, percentage of nitrogen, 
and total amount of nitrogen in the green vines and pods, 
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matured stems, and matured seeds. Five varieties show more 
than 6.5% of nitrogen in the dry beans: Manhattan (6.809%), 
Hollybrook (6.775%), Black Eyebrow (6.660%), Ebony 
(6.612%), and Swan (6.533%).
 Table 5 (p. 177) shows (for these 15 varieties) the yield 
of dry matter and nitrogen content of these soybeans (1915, 
calculated to acre basis). The three columns are: Dry weight 
of vines and pods (lbs), dry weight of shelled beans (lbs), 
and per cent nitrogen in shelled beans. Each of the three 
columns is divided into two parts: Limed, and unlimed. The 
two soybean varieties with the highest yields of dry weight 
of shelled beans (both limed) were Swan (1,278 lb) and Edna 
(1,240 l). Address: 1. Director; 2. Associate Soil Chemist. 
Both: New Jersey Agric. Exp. Station.

504. USDA Bureau of Plant Industry, Inventory. 1916. Seeds 
and plants imported by the Offi ce of Foreign Seed and Plant 
Introduction during the period from October 1 to December 
31, 1913. Nos. 36259 to 36936. No. 37. 95 p. March 25.
• Summary: Soy bean introductions: Soja max (L.) Piper. 
(Glycine hispida Maxim.)
 “36576. From Fakumen, Manchuria. Presented by Dr. 
S.A. Ellerbeck, Mukden Hospital, who secured them from 
Mr. F.W.S. O’Neill, Fakumen. Received November 1, 1913. 
‘A bean called white eyebrow bean. This is the nearest I 
can obtain to the bean you mention. It is said that this bean 
produces plenty of oil. The name seems to arise from the 
white edge from which the sprouts come.’ (O’Neill.)
 “36643-36653. From Newchwang, Manchuria. 
Presented by Mr. George F. Bickford, vice consul. Received 
November 24, 1913. Quoted notes by Mr. Bickford.
 “36643. ‘Large black beans, Ta hei tou. From Hsin Min-
fu.’
 “36644. ‘Large, round, black bean, Ta lieh hei. From 
Hsin Min-fu.’
 “36645. Small black beans, Hsiao heo tou. From Hsin 
Min-fu.’
 “36646. ‘Green soy beans, Ching tou. From Chang 
Chun, north of Mukden.’
 “36647. ‘White eyebrow soy bean of the Fakumen 
meadow land.’
 “36648. ‘White eyebrow soy bean, Pei mei. From Sze 
Ping Kai, northeast of Mukden.’
 “36649. ‘Golden yellow soy beans, Chin hwang tou. 
From north of Mukden.’
 “36650. ‘Yellow soy bean, Hwang tou. From Liao River 
Valley.
 “36651. ‘Golden round soy bean, Chin yuan or Chin 
yuan tou. From north of Mukden.’
 “36652. ‘Yellow soy bean, Yuan tou. From Kung 
Chuling, south of Harbin. Round.’ Note: Kungchuling, Chilin 
-> Gongzhuling, Jilin.
 “36653. From Peh tuan lin tza, northern Manchuria. 
Presented by Mr. N. Kristiansen, at the request of Dr. S.A. 

Ellerbeck, Mukden Hospital. Received November 29, 
1913. ‘Manchurian bean, from Heilung chiang [pinyin: 
Heilongjiang], northern Manchuria.’ (Kristiansen.)”
 “36718/36810. From China. Collected by Mr. Frank 
N. Meyer, Agricultural Explorer for the Department of 
Agriculture. Received November 28, 1913. Quoted notes by 
Mr. Meyer.
 “36785. ‘(No. 1972a. Peking, China. September 29, 
1913.) The original wild soy bean, which occurs in North 
China here and there in hedges, copses, between shrubbery, 
and between reeds (Phragmites communis) on the drier 
places, where it turns itself around any support available. 
The beans are blackish and very small and are inclosed 
[sic] in small pods, which are quite hairy, though looking 
typically like some of the smaller cultivated varieties of soy 
beans. The poorest of the Chinese eat the young pods when 
boiled, but the plant at large is considered a weed and is 
gathered only when large quantities are found, in which case 
it is fed to domestic animals as a fodder. Of value possibly 
as a fodder plant when sown out among erect-growing 
vegetation, like barnyard millet, Johnson grass, and corn. 
Chinese name Mau doh, meaning ‘hairy bean’.’”
 “36809. ‘(No. 1996a. Peking, China. October 30, 1913.) 
A rare, brown and black striped variety of soy bean, used 
roasted as a delicacy. Very wholesome, apparently, and 
worthy of trial by the American public. Could be slightly 
salted and buttered and sold like pop corn and peanuts. 
Chinese name of this bean Ghu pee doh, meaning ‘tiger-skin 
bean.’
 “36829/36840. From Pying Yang, Chosen (Korea). 
Presented by Mr. Charles L. Phillips, Presbyterian Mission. 
Received December 10, 1913. Quoted notes by Mr. Phillips.
 “36829-36837. ‘The soy bean in Korea is usually sown 
in the fi elds with millet. In the early spring, after the millet 
has reached the height of 2 or inches, the beans are dropped 
in between the hills of the grain, all of which is sown in rows 
and cultivated with the Korean ox plow. Beans of this kind 
produce best in heavy clay soil rather than in light, stony 
ground. These beans serve as food for man and beast and 
are used most extensively throughout this whole northern 
country. For man, bread and cake are baked with these beans, 
a sloppy cereal dish is cooked, and, of course everywhere 
soy is made. Especially with the yellow varieties, bean 
spouts are grown during the winter, which furnish a fresh 
vegetable dish for the people when green things are scarce. 
The beans are put in an earthen dish and daily sprinkled with 
water and kept in the warm living room of the house, where 
they are quickly sprouted and send long shoots out from the 
dish. These sprouts are a great relish. They are boiled and 
eaten with rice and millet. For fodder, the beans are fed in 
the pod to the cattle and horses, but in cold weather are most 
often boiled and fed as a hot mash.’
 “36829. ‘No. 1. Yellow. This is the most common of all 
soy beans in Korea.’
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 “36830. ‘No. 2 Small Yellow.’
 “36831. ‘No. 3. Black.’
 “36832. ‘No. 4. Green. These beans are also roasted and 
popped like our pop corn or like roasted chestnuts. A great 
favorite among the Korean children.’
 “36833. ‘No. 5. Brown. Rarely grown in northern 
Korea.’
 “36834. ‘No. 6. Brown and black.’
 “36835. ‘No. 7. Black and yellow.’
 “36836. ‘No. 8. Mottled green and black.’
 “36837. ‘No. 9. Black with white spots. Called 
sometimes in this province ‘widowers’ beans.’”
 “36846-48. From Dalny, Manchuria, Presented by Mr. 
Albert W. Pontius, American consul. Received December 10, 
1913.
 ‘A large variety of beans is grown in Manchuria, and 
together with their resultants, bean cake and bean oil, they 
constitute by far the most valuable item in the export trade 
of the three provinces. In the month of April they are sown 
by hand in drills and the crop is ripe in September; but as 
regards the beans of commerce there is an exception, namely, 
the small green bean known as Lu tou (Phaseolus aureus 
Roxb. [Roxburgh, mung bean]), which ripens as early as 
July and can be sown again in that month and gathered early 
in October. The Chinese distinguish the beans of commerce 
by their colors. At the end of March or beginning of April 
the ground fertilizer (night soil and animal manure) is 
spread over the fi elds in the furrows in which the previous 
season’s beans were cultivated. The soil in the old ridges is 
then turned with the ordinary shallow native plow, the new 
ridges being formed where the fertilizer has been spread. The 
ground is broken with a wooden roller drawn by a mule, the 
tops of the ridges being partly leveled. A line marker is then 
used on the leveled ridges, this implement marking a shallow 
trench, preparing the ground for seeding purposes.
 “The planting of beans in Manchuria takes place 
during the month of April. The seeding is effected in two 
manners, the beans being sown in light furrows or in fi nger 
holes placed uniformly apart. The former method is quite 
simple and requires no explanation; in the use of the latter 
method, the fi nger holes are about 9 inches apart, four or fi ve 
seeds being dropped in each hole. The amount of seed used 
differs in the various districts, a higher altitude requiring a 
proportionately larger quantity of seed. The following shows 
the different quantities of seed used in the varying latitudinal 
districts of Manchuria: Liaotung Peninsula (district south 
of Tashihchiao), thirty to forty-fi ve hundredths of a bushel 
per acre; Mukden, Tiehling, and Kaiyuan, from forty-fi ve to 
sixty hundredths of a bushel per acre; Kirin [pinyin: Jilin], 
from sixty-fi ve to eighty hundredths of a bushel pre acre; 
Heilungchiang [pinyin: Heilongjiang]; eighty hundredths of 
a bushel or more per acre. The fi rst breaking and weeding 
of the soil takes place from six to ten days after seeding and 
when the sprouts are from 3 to 4 inches in length. Weeding 

is subsequently effected during intervals of four or fi ve 
days (every ten days in northern Manchuria). Native hoes 
and rakes are used for weeding, the ground being broken 
with a wooden plow drawn by a horse or mule. The period 
of harvesting is from the latter part of September to the 
beginning of October, the bean plants being cut close to the 
roots, a stone roller or wooden fl ail being used in hulling. 
The average crops per acre by districts are estimated as 
follows: In southeast Manchuria and the coast of the Yellow 
Sea the yield is from 10 to 15 bushels per acre; in the Liao 
River valley, Changtu, Kaiyua, Tiehling, and Mukden the 
yield is from 40 to 50 bushels per acre; at Kirin the yield 
is from 24 to 26 bushels per acre; and in Heilungchiang 
(Amur district) the yield is from 17 to 22 bushels per acre.’ 
(Pontius).
 “36846. ‘Yellow bean. Pai mei, ‘white eyebrow,’ from 
the white scar on the saddle, or point of attachment to the 
pod. This variety is highly prized for the quantity of oil or 
fat which it contains. Shipped from Fanchiatun station, near 
Changchun, south Manchuria.’ (Pontius.)
 “Yellow bean. Hei chi, ‘black belly,’ from the dark-
brown scar on the saddle. This variety is highly prized for the 
quality of oil or fat which it contains. Shipped from Kinchou 
station, leased territory.’ (Pontius.)
 “36848. ‘Green bean. Ching tou. This variety is said to 
yield more legumin in the manufacture of bean curd than the 
yellow bean, but the quality is inferior. It is also boiled and 
used as food.’ (Pontius.)
 “36901-06. From Peking, China. Presented by Mr. John 
McGregor Gibb, Peking University. Received December 26, 
1913. Quoted notes by Mr. Gibb.
 “36901. ‘Iron Pod.’
 “36902. ‘Small golden fl ower.’
 “36903. ‘The yellow four in a pod.’
 “36904. ‘Big, white eyed.’
 “36905. ‘White, fl ower, short stalks.’”
 “36906/36912. From Dalny, Manchuria. Presented by 
Mr. Albert W. Pontius, American consul. Received December 
26, 1913. Quoted notes by Mr. Pontius.
 “36906. ‘Black soy bean. Shipped from Suchiatun 
station.’”
 “36913/36924. Presented by Mr. Lewis S. Palen, Harbin, 
Manchuria, Received December 29, 1913. Quoted notes by 
Mr. Palen.
 “36914-36919.
 “36914. ‘(From Tsitsikhar, Manchuria. November 5, 
1913.) Yellow. White-eyebrow variety, Ta pai mei. This bean 
is used for oil, bean curd, sauces, and bean sprouts. This 
sample is from about 100 miles east of this neighborhood. 
This variety is found mostly west of Kaiyuan and Tiehling 
on the South Manchuria Railway. The estimated yield is 
from 936 to 2,574 pounds per acre, and the price roughly 
estimated at 46 cents gold per bushel of 60 pounds on the 
market.’
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 “36915. ‘(No. 2. Changchun, Manchuria. November 1, 
1913.) Yellow. Golden, round variety, Chin yuan tou. This 
bean is used for oil, bean curd, sauces, and bean sprouts. It is 
the variety most generally found scattered all over the bean 
districts of Manchuria. The estimated yield is from 936 to 
2,574 pounds per acre, and the price is roughly estimated at 
46 cents gold per bushel of 60 pounds on the market. The 
Chinese are most casual in their estimates of yields.’
 “36916. ‘(No. 3. Kirin, Manchuria. November 1, 
1913.) Large green variety, Ta ching tou. A bean with green 
epidermis and green interior. The percentage of oil is less 
than that of the yellow. Used as bean curd, and as bean 
sprouts boiled with vegetables. The estimated yield is from 
936 to 2,574 pounds per acre and the price slightly less than 
that of the yellow, roughly, 3 per cent.’
 “36917. ‘(No. 3. Changchun, Manchuria) Small green. 
Green epidermis and yellow interior.’
 “36918. ‘(No. 4. Changchun, Manchuria. November 1, 
1913.) Large black variety, Ta wu tou. The oil equals about 
75 per cent of that from the yellow. Mostly fed to horses and 
cattle. In some places offi cials prohibit the use for oil, in fear 
of the cost of feed being too greatly enhanced. It grows best 
and is much used on wet and marshy lands, where the yellow 
and green varieties will not do well. The yield is about the 
same as that of the yellow. The price is from 1 to 2 per 
cent higher than the yellow, owing to the Japanese demand 
at Dalny. The Chinese do not know the reason why it is 
preferred to the yellow.’
 “36919. ‘(No. 5. Tsitsikhar, Manchuria. November 5, 
1913.) Flat, black variety, Pien wu tou. The oil equals about 
75 per cent of that from the yellow. Mostly fed to horses 
and cattle. In some places offi cials prohibit the use for oil, 
in fear of the cost of feed being too greatly enhanced. The 
sample comes from about 100 miles to the northeast of here. 
It will do well in very wet ground. The price is estimated at 
about 50 cents gold per bushel of 60 pounds on the Tsitsikhar 
market, which is slightly lower than the price of the yellow.’” 
Address: Washington, DC.

505. Williams, C.B. 1916. Soy beans in North Carolina. 
Country Gentleman 81(14):738. April 1.
• Summary: A brief summary of the soybean situation in 
North Carolina, the amount produced, the uses to which it is 
put, and the value of the crop as imported into this country 
from East Asia.
 “During the past few years soy beans have almost 
replaced cowpeas as a summer legume in much of the 
eastern part of North Carolina.”
 “The soy-bean crop of North Carolina is probably 
larger than that of any other state in the Union. Last season’s 
production in a few counties in the eastern portion of the 
state was about 1,000,000 bushels. Hyde County with a total 
improved area of a little more than 37,000 acres produced 
from 200,000 to 300,000 bushels, the average yield ranging 

from thirty to forty bushels an acre.
 “Up to now, soy beans grown in the eastern section have 
been shipped to other sections for seed. At present, however, 
there is considerable interest in the establishment of factories 
to convert beans into meal and hulls.”
 “The meal has a high feeding value for livestock and has 
also great value as a fertilizing material. In this country the 
meal has been put up and distributed to a limited extent as a 
food for diabetics.”
 “The oil imported is used chiefl y in the manufacture of 
soft soap, lard [lard compounds, later called shortening], and 
butterine. It has value also in the manufacture of paints and 
varnishes as a substitute for linseed oil.”
 Note: This is the earliest document seen (May 2020) 
stating that soy-bean oil is used in the United States to make 
butterine [margarine]. This was probably due to the shortage 
of other oils during World War I. Address: Univ. of North 
Carolina.

506. Kuraz, Rudolf. 1916. Ueber den Anbau einiger 
Oelpfl anzen: 4. Soja hispida Moench [On the cultivation 
of some oilseeds: 4. The soybean (Continued–Document 
part III)]. Pharmazeutische Post (Vienna; later renamed 
Pharmaceutische Post) 49(31):317-20. April 15. [5 ref. Ger]
• Summary: (Continued): With fi eld cultivation, Fruwirth 
recommends cutting if at all possible in dew (with a scythe 
or grass mowing machine) in order to avoid a loss of 
seeds and, with advanced maturity, to introduce the use of 
tarpaulins (Plachen). With a vegetative period that is too 
short, the plants are also pulled up and then are placed on 
a clover stand (Kleereiter) for after-ripening. According to 
Haberlandt, in this way, the after-ripening takes place in an 
excellent manner. If during the fi nal period, frosts occur and 
the leafy crowns (beblätterte Gipfel) of the soybeans are 
burnt, then according to Haberlandt it appears that the after-
ripening continues without being interrupted. Threshing with 
a machine is only carried out in the winter. In this regard, 
Fruwirth recommends a low speed of the drum, wrapping 
the hammer stone with strips of leather, or using a drum with 
wooden cleats.
 It is advisable to keep the seeds that have been obtained 
in rooms that are dry, airy, cooler, and completely secured 
against mice.
 The yield of seeds is not too high for our northern 
areas. With reasonable cultivation, it ought to fl uctuate for 
the most part between 700 kg and up to at the most 1,500 
kg for one hectare. In the more southern areas of Austria, 
yields of around 2,000 kg for one hectare can be expected 
in the favorable case. In addition, 1,000 to 4,000 kg of straw 
and pod shells are harvested which can be exploited as 
livestock feed (especially for sheep). As far as the pests of 
the soybean are concerned, the hare is the most aggravating 
among them. The unenclosed cultivations of soybeans are 
often completely devoured by hares. It has also been cited 
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that the leaves of the plant are from time to time attacked by 
a fungus, Septoria sojina Thüm., as well as being eaten by 
the caterpillar of the small painted lady butterfl y (Vanessa 
cardui L.) As far as the other foes of the soybean, Haberlandt 
also indicates the following: the larvae of Agriotes segetis 
[now classifi ed as Agriotes lineatus] (wireworm), which from 
time to time attack the germinating seeds, fl ower chafers 
(Rosenkäfer) and earwigs, and the larvae of the European 
mole cricket (Maulwurfsgrille). The ripe seeds are threatened 
by fi eld mice in the fi eld and the barn and by hamsters in 
the fi eld. As far as parasitic fungus (Schmarotzerpilz) is 
concerned, it can be said in general that as has already been 
established by the agronomic trials of Haberlandt and then 
confi rmed by later agronomic trials, the soybean enjoys an 
infallible immunity against nearly all plant parasites.
 Continuation and conclusion to follow.
 Note 1. Translated by Philip Isenberg (MM, CT), Long 
Beach, California.
 Note 2. This is the earliest article seen (April 2020) in 
the AustriaN Newspapers Online (ANNO) database that 
contains the German word Sojakultur (soybean culture / 
cultivation). This word appears in 24 different issues of these 
newspapers from 1916 to 1945.
 Where are Dalmatia, Istria, Gorizia, and southern Syria 
today? The translator explains:
 “As you can imagine, it’s a little bit complicated.
 Dalmatia is in today’s Croatia.
 While the peninsula of Istria (Istrien) used to all be 
part of the Austro-Hungarian empire, by the end of the wars 
it was divided up between Italy and Yugoslavia and then 
between Croatia, Slovenia, and Italy.
 Goriza (Goerz) used to all be part of the Austro-
Hungarian empire, by the end of the wars it was in Italy but 
then occupied by Yugoslavia and then the newer part grew 
up in Yugoslavia which then became part of Slovenia, while 
the older part remains in Italy.
 There is a Southern Styria (Sudesteiermark) which is all 
within today’s Austria, but south of that is what the Austrians 
now call Lower Styria (Untersteiermark) which was part 
of Yugoslavia but then incorporated into the Ostmark part 
of the Reich during the Nazi period but then given back to 
Yugoslavia after World War II which then became part of 
Slovenia.
 So you can see why I left these four up to the reader!

507. Wing, Chas. B. 1916. Variety of soy beans to grow. 
Hoard’s Dairyman 51(14):580, 604-06. April 28.
• Summary: “I have been testing out different varieties in 
a variety plot for eleven years, and have also corresponded 
with government men and experiment station men pretty 
much all over the country.” It is more diffi cult to choose 
a good forage variety than a good grain variety. One table 
shows the results for 20 soy bean varieties tested for seed 
yield for 1914, including variety name, height, percentage 

vines, percentage branches, branch height, characteristics, 
recumbency percentage, date of harvest (mostly late 
September or early October), shattering percentage, and 
yield per acre. The varieties are: Ohio 9016, Ito San, Ohio 
7491, E.S. Sable (“No marked difference from Sable”), 
Mammoth Soys, Medium Green, Ohio 9035, Sable, Swan 
22379, Jet 10, Sp. 30596, Jet, Mongol, Auburn, Roosevelt, 
Wilson, Mikado, Peking, No. 30399, E.S. Peking. Varieties 
with the highest yields are: E.S. Sable 24.17 bu/acre, Mikado 
23.45, and Sable 23.37. Characteristics of many of these 
varieties are discussed separately. A second table shows “Soy 
bean individual plant row work for 1914.” Varieties: Peking, 
and Sable.
 Note 1. This is the earliest document seen (Nov. 2020) 
(one of two documents) that mentions the soybean variety 
Ohio 9016.
 “With the grain varieties more points are necessary... For 
instance, a bean having only a main stalk and scarcely any 
branches is much more likely to make a low yield of grain 
than one having many branches. The date of maturity if of 
course important, and the retention of the beans in their pods 
is of the greatest importance. Some varieties, as the Medium 
Green, must be cut within three days from the time that they 
are barely mature. Other varieties, as the Sable, for safely 
stand for a month after maturing and will still retain as much 
as 90 per cent of their seed.”
 “The Mammoth was really not grown for grain, because 
we knew this bean would not mature here, but was simply 
put in to bring out some comparisons with regard to amount 
and quality of forage produced.”
 The most valuable variety for forage purposes is the 
Wilson, with Sable next, and Peking third. He then discusses 
varieties tested by Mr. A.B. Ross of Shellburg, Pennsylvania: 
Ito San, Medium Green, Mikado, Mongol, Swan, Sable, and 
Wilson. “Now judging from our own experience with these 
beans in the different states, we would advise farmers who 
wish grain alone to use nothing but Ito San, Mongol, and Jet 
in Michigan, Wisconsin, and New York. Those who want 
forage can successfully grow Wilson in these three states.”
 “The preceding article was written a little over a year 
ago.” The author, who describes his experiments as a plant 
breeder, notes: “First, let me call attention to a variety of soys 
over which there exists at present quite a little confusion... 
Quite a few years ago when I was testing out a large number 
of soys, I obtained this so-called Holly Brook... The Holly 
Brook obtained south of the Ohio River developed into a big 
late variety, very similar to the Mammoth.” Roosevelt and 
Mongol were also tested at that time.
 Note 2. This is the earliest document seen (Nov. 1998) 
by or about Charles B. Wing (of the well-known Wing 
family) related to soybeans. Charles was the uncle of David 
G. Wing. Address: Ohio.

508. Jenkins, E.H.; Street, John Phillips; Hubbell, C.D. 
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1916. Tests of soy beans in 1915. Connecticut Agricultural 
Experiment Station, Bulletin No. 191. 14 p. April. [2 ref]
• Summary: Contents: Yield of seed from new, unnamed 
varieties (planted 26 May 1915). Report on named varieties 
grown in 1915: Number of days to maturity, comparison of 
average yields in 1914 and 1915, comparison of varieties, 
comparison of yield of feed of soy beans, alfalfa and ensilage 
corn and of mixtures. Note on time of planting. Soy beans as 
green manure. Results of fi eld tests on soy beans (reported 
by many farmers in Connecticut). Directions for planting soy 
beans (incl. inoculation, forage, soiling). Soy beans as a food 
for diabetics.
 Tables show: (1) Twenty unnamed varieties. For each is 
given: number, date of blossom, days to maturity, yield. The 
yield ranged from 18.6 to 31.2 bu/acre (p. 3-4).
 (2) Soybeans tested at Mt. Carmel Field, 1915 (p. 6). 
The 18 varieties analyzed are: Ito San, Quebec No. 537, 
Medium Yellow, Quebec No. 92, Manhattan, Kentucky, 
O’Kute [Okute] Ebony, Medium Green, Wilson, Mongol, 
Morse, Mikado, Arlington, Swan, Peking, Cloud, 
Hollybrook. For each is given: Data regarding yield of forage 
(Days to maturity, water, protein, yield of fresh forage per 
acre, yield of dry matter per acre, yield of protein per acre), 
yield of seed per acre (pounds, bushels). The yield ranged 
from 29.0 bu/acre (Ebony) to 12.5 bu/acre (Cloud). The 
results of two years’ tests “indicate that Wilson, Ebony, and 
Cloud were in both years among the six which yielded most 
dry matter in the green forage.”
 (3) Yield and composition of mature soy bean forage, 
alfalfa, and ensilage corn. (4) Nutrients (stated in pounds) in 
one ton of ensilage corn, soy bean forage and mixtures of the 
two.
 Page 9: “Results of fi eld tests of soy beans–Accepting 
the offer made in Bulletin 185, twenty-one farmers received 
enough seed, chiefl y of the Hollybrook variety, to plant a half 
acre in 1915.
 “With the seed was sent to each a culture (Farmogerm 
from the Earp-Thomas Co. of Bloomfi eld, New Jersey) 
suffi cient to inoculate the seed.” The following farmers 
in Connecticut grew soy beans and reported their results: 
Harry S. Ferry (South Glastonbury). William Coleman 
(Westport). W.C. Robinson (Columbia). Thomas H. Williams 
(Southington). Albert T. Rowe (East Glastonbury). W.H. 
Brown (Easthampton). J.D. Kelsey & Son (Madison). Orrin 
Case (East Granby). N.E. Whiting (Norwich).
 Some interesting comments: “About one-third of our 
patch of 3/4 acre was nibbled off by woodchucks before we 
were able to control these...”
 “The inoculation was perfect. All roots were thickly 
covered with nodules, and the crop was a fi ne healthy green 
color and made a sturdy growth.”
 “We intended to put the main part of the crop into the 
silo, but put only about 2½ tons in, as our silo got full before 
we fi nished the piece.”

 “We also used a variety of soy bean, Harris’s Medium 
Early Green. We planted this variety in the hills with our 
silo corn, also in the hills with our Evergreen sweet corn, for 
forage, and were much pleased with that arrangement and 
also with that variety.”
 A photo shows a man standing in a fi eld of corn and 
soy beans at Mr. Carmel. Address: 1. Ph.D., Director of the 
Station and Treasurer; 2. M.S., Chemist in Charge; 3. Farm 
Manager. All: New Haven, Connecticut.

509. Manchuria: New U.S. domestic soybean variety. 1916.
• Summary: Sources: Welton, F.A. 1916. “Varieties of 
soybeans.” Ohio Agric. Exp. Station, Monthly Bulletin 
1(4):99-101. April. See p. 100. Table I gives information on 
25 varieties of soybeans tested at the main station at Wooster. 
The varieties grouped by time of maturity. For the Manchuria 
variety, the time of maturity is “early.” Seed size: Medium. 
Seed color: Yellow. Retention of beans: Good. Four year 
average yield per acre- Grain: 25.88 bushels. Straw: 2,057 
pounds. Note: The highest yield of grain was 31.19 bu/acre 
from Ohio 9016.
 Jenkins, E.H.; Street, J.P.; Hubbell, C.D. 1917. “Tests 
of soy beans, 1916.” Connecticut Agric. Exp. Station, 
Bulletin No. 193. 10 p. March. See p. 5. The soybean variety 
“Manchuria” was one of 17 varieties grown in 1916 at Mt. 
Carmel, Connecticut.
 Morse, W.J. 1927. “Soy beans: Culture and varieties.” 
USDA Farmers’ Bulletin No. 1520. 34 p. April. See p. 9. 
“Manchuria.–The same as Pinpu.”
 Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. 
“USDA soybean germplasm collection inventory.” Vol. 1. 
INTSOY Series No. 30. p. 14-15. Manchuria is in the USDA 
Germplasm Collection. Maturity group: I. Year named or 
released: by 1912. Developer or sponsor: USDA. Literature: 
05. Source and other information: ‘Chinyuan’ from northeast 
of Harbin, Heilongjiang, China, in 1910. Also named 
‘Pinpu’. Prior designation: PI 28050. Address: USA.

510. Ohio 9001: New U.S. domestic soybean variety. 1916. 
Seed color: Yellow.
• Summary: Sources: Welton, F.A. 1916. “Varieties of 
soybeans.” Ohio Agric. Exp. Station, Monthly Bulletin 
1(4):99-101. April. See p. 100. Table I shows 25 soybean 
varieties tested for seed production at the main Station at 
Wooster. “The numbers before which the word ‘Ohio’ is 
placed refer to promising strains developed by the Station, 
each from a single plant.” Ohio 9001 has medium-sized 
yellow seeds. Time of maturity: early. Retention of beans: 
Fair. Four year average yield per acre: Of grain: 25.95 
bushels. Of straw: 1,932 lb.
 Williams, C.G.; Park, J.B. 1917. “Soybeans: Their 
culture and use.” Ohio Agric. Exp. Station, Bulletin No. 312. 
p. 577-600. March. See p. 589. Table II shows that Ohio 
9001 contains 55 beans per 10 grams, has yellow beans, 
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blooms on July 20, has white fl owers, ripens on Sept. 17 
which is 99 days from planting. Table III shows the yield of 
grain (in bushels per acre) from 1911 to 1916. For Ohio 9001 
the yield in 1911 was 30.90 bu/acre and the 5-year average 
was 24.00 bu/acre. It produced, on average, 81 pounds of 
straw per bushel of grain.
 Piper, Charles V.; Morse, William J. 1923. The soybean. 
New York, NY: McGraw-Hill Book Co. xv + 329 p. March. 
See p. 97. A table shows the average yield per acre of seed 
(bushels) and straw (lb) over a 5-year period, the pounds of 
straw per bushel of seed, and the ratio of straw to seed for 16 
soybean varieties. Ohio 9001 gave the fourth highest yield of 
seed (24.00 bu/acre).
 Kaltenbach, D.; Legros, J. 1936. “Soya: Selection, 
classifi cation of varieties, varieties cultivated in various 
countries.” International Institute of Agriculture (Rome) 
Monthly Bulletin of Science and Practical Agriculture 
27(4):117T-49T. April. See p. 139T. “Ohio 9001–Seeds large, 
mostly globose in lateral outline; seed coat not glossy; hilum 
pale brown or uncoloured; pods of average size, formation 
on central stem prolifi c ending abruptly at tip; stems coarse; 
leaves medium; plant dwarfed and bunchy, maturing medium 
late (120 to 125 days).
 Note 1. This soybean variety was never given a name 
without numbers.
 Note 2. Morse (1948) does not list this as a named 
soybean variety. Address: USA.

511. Ohio 9016: New U.S. domestic soybean variety. 1916. 
Seed color: Yellow.
• Summary: Sources: Wing, Chas. B. 1916. “Variety of soy 
beans to grow.” Hoard’s Dairyman 51(14):580, 604-06. April 
28.
 Welton, F.A. 1916. “Varieties of soybeans.” Ohio Agric. 
Exp. Station, Monthly Bulletin 1(4):99-101. April. See p. 
100. Table I shows 25 soybean varieties tested for seed 
production at the main Station at Wooster. “The numbers 
before which the word ‘Ohio’ is placed refer to promising 
strains developed by the Station, each from a single plant.” 
Ohio 9016 has large yellow seeds. Time of maturity: 
medium–neither early nor late. Retention of beans: Good. 
Four year average yield per acre: Of grain: 31.19 bushels 
(the highest seed yield among the 25 varieties). Of straw: 
2,265 lb.
 Piper, Charles V.; Morse, William J. 1923. The soybean. 
New York, NY: McGraw-Hill Book Co. xv + 329 p. March. 
See p. 97. A table shows the average yield per acre of seed 
(bushels) and straw (lb) over a 5-year period, the pounds of 
straw per bushel of seed, and the ratio of straw to seed for 16 
soybean varieties. Ohio 9016 gave the highest yield of seed 
(29.22 bu/acre). Address: USA.

512. Welton, F.A. 1916. Varieties of soybeans. Ohio 
Agricultural Experiment Station, Monthly Bulletin 1(4):99-

101. April.
• Summary: Table I (p. 100) gives information on 25 
varieties of soybeans tested at the main station at Wooster. 
The varieties grouped by time of maturity into early, 
medium, and late. “The numbers before which the word 
‘Ohio’ is placed refer to promising strains developed by the 
Station, each from a single plant.” Early: Chestnut, Ito San, 
Ito San 17268, Ohio 9100, Manchuria, Ohio 9001. Medium: 
Amherst, Auburn, Ebony, Habaro, Hollybrook, Medium 
Green, Mongol, Ohio 7496, Ohio 9016, Ohio 9110, Shingto, 
Wing’s No. 1, Yosho. Late: Cloud, Mikado, Ohio 7491, Ohio 
9035, Sable, Taha. For each variety the table gives the size, 
color, time of maturity (early, medium, late), retention of 
beans (good, fair, excellent), and 4-year average yield per 
acre of grain and straw. The best yielding varieties for grain 
(in bu/acre) were: Ohio 9016 (31.19), Ohio 7496 (29.86), 
Ohio 9110 (28.51), Chestnut (28.39, early). The best yield of 
straw came from Taha (2,915 lb/acre).
 Note: This is the earliest document seen (Nov. 2020) that 
mentions the soybean varieties Manchuria, Ohio 9001, or 
Ohio 9016 (one of two documents). Address: Ohio.

513. White, Buxton. 1916. The soy bean industry of eastern 
North Carolina. North Carolina State College of Agriculture, 
Extension Circular No. 9. 8 p. April.
• Summary: Contents: Introduction. Environmental 
requirements. Varieties. Preparation for planting. 
Fertilization. Inoculation. Time of planting. Seeding 
and cultivation. Soy beans in rotation. Soy beans in 
combinations. Seed production. The seed for oil. Soy beans 
for hay. As a pasture crop. As a soiling crop. For ensilage. 
Conclusions.
 “Introduction: The soy bean, soja bean, or stock pea as 
known locally, is a crop which is justly playing an important 
role in eastern North Carolina in the present movement 
for diversifi ed farming... This bean has various points of 
superiority which commend it to the farmers of this country. 
One of its common uses is for hay, which is equal to alfalfa 
and red clover in feeding value. It is especially suitable as a 
pasture crop for hogs, and it also makes an excellent ensilage 
with corn. The soy bean can be utilized to advantage for 
green manuring, greatly increasing the supply of humus and 
nitrogen in the soil...
 “Varieties: There are at the present time about fi fteen 
varieties of soy beans handled commercially by seedsmen, 
but in eastern North Carolina, where seed production is the 
principal purpose for which grown, one variety, Mammoth 
Yellow, comprises the bulk of the crop. The Mammoth is 
the largest growing and latest of our present commercial 
varieties. Under average conditions it grows from 3 to 5 
feet high, the height attained depending principally on the 
character of the soil. Ordinarily it requires from 120 to 150 
days to mature a crop of seed. The Mammoth yields well 
in both grain and roughage, but the character of the latter 
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is rather coarse. Under no circumstances should the seed 
be planted more than two inches deep, this variety being 
most exacting in this detail. The habit of growth is such that 
it can be readily harvested with machinery. The Tar Heel 
Black [Tarheel Black] is somewhat similar to Mammoth, 
but matures about a week earlier and makes a slightly better 
grade of forage, being more branchy. The Haberlandt is a 
low, bushy bean, about twenty to thirty days earlier than 
Mammoth and a heavy seed producer. Tokio has a habit of 
growth similar to Haberlandt, but is later and larger. It holds 
its foliage longer than Mammoth or Tar Heel and is one 
of our heaviest yielders. All these latter varieties are well 
suited to the eastern part of the State and are supplanting the 
Mammoth on a number of farms.”
 “Seed Production: For seed production the soy bean 
has been a very profi table crop, but the industry has been 
developed mainly in a few sections, of which eastern North 
Carolina is perhaps the largest in the United States... Under 
ordinary conditions the best varieties yield from 20 to 30 
bushels per acre and sell for $1.25 to $2.50 per bushel to 
seedsmen or $1 per bushel to oil mills.”
 “For feeding to farm animals the seeds are ground and 
mixed with less concentrated feeds. Experiments comparing 
soy bean meal and cottonseed meal indicate the superiority 
of soy bean meal for both milk and butter production.
 “For harvesting the seed there are two methods in 
general use in eastern North Carolina. The older and more 
common practice is that of cutting the vines, curing, and 
thrashing. The other, which has been rapidly gaining in 
popularity, is that of gathering the beans from the mature 
standing vines in the fi eld by means of a patented bean 
harvester, of which there are several makes [such as the 
Gordon Harvester].
 “For thrashing, the plants may be cut any time from the 
yellowing of the upper leaves until all of the leaves have 
fallen. The vines should remain in the fi eld until the seed are 
thoroughly cured. The thrashing may then be accomplished 
by an ordinary grain thrasher, with a few adjustments. The 
cylinder should be run at one-half speed, but at the same time 
the rest of the separator should be run at the usual speed. 
In order to avoid splitting the beans, some of the concaves 
should be removed.
 “The bean harvester is a two-wheeled machine which 
straddles the row and is drawn by two horses. As the 
machine moves over the row of plants, four rows of rapidly 
revolving arms shatter the beans into a receptacle at the rear. 
For the successful operation of this harvester the crop must 
be on ridges elevated not less than 6 to 8 inches above the 
water furrow, and the plants should have shed their leaves. 
Under favorable conditions, two men and two horses can 
harvest an acre of soy beans in two hours by this method. 
While there is a slight waste with this harvester, it is more 
than compensated for by the saving of time and labor.”
 “The Seed for Oil: In an effort to reduce the cotton 

acreage last year more soy beans were grown in eastern 
North Carolina than ever before. The production was so 
great that it was impossible to dispose of the crop through 
seedsmen, as was the general practice previously. However, 
as a way out of this diffi culty, the Division of Agronomy 
of the State Department of Agriculture induced several 
cottonseed oil mills to lengthen their running season by 
the extracting of soy bean oil, which, until now, has been 
a practically untouched industry in this country. The 
experiment met with marked success, and a constant market 
for the seed is now assured...
 “Conclusions: The meal from the seed of this legume is 
now attracting some attention as a human food, and the oil 
and cake from them have become commercial products... 
Having once gained an introduction, the soy bean has rapidly 
grown in popularity as its virtues have been disclosed, until 
today it holds a permanent place in the cropping systems of 
the eastern Carolina farms.”
 Photos show: (1) A close-up of rows of soy beans 
in eastern North Carolina (front cover). (2) Two people 
harvesting soy beans grown between corn rows with a 
bean harvester (p. 6). (3) Two people emptying beans from 
another type of harvester (p. 6). (4) Soy bean hay being 
cured (p. 7). Address: Asst. Agronomy.

514. Butler, William Reynolds. 1916. The labor-saving 
soy: A crop for seed, feed and the soil of run-down fi elds. 
Country Gentleman 81(19):964-65, 994-95. May 6.
• Summary: “’We have a number of representatives in the 
Orient buying soy-bean oil for our fi nest grades of exterior 
varnish. We fi nd that the bean oil is superior to any other oil 
for moisture-resistant properties; it is of greater value than 
the better grades of linseed oil.’”
 “These are the words of a general agent of one of the 
foremost paint-and-varnish companies in this country, and 
are cited not so much in the nature of a news item as to give 
you a stunt to which the soy-bean crop is put. The gentleman 
to whom I am indebted for the above information gave me 
a very pleasant evening’s entertainment on the subject of 
the economic uses to which the soy-bean crop is put in the 
Orient, its place of nativity.
 “In nearly every rotation in the Orient, described by 
Prof. F.H. King, we fi nd the soybean. There, farmers grow 
three or four crops a year on the same piece of ground, and 
soy beans, being nitrogen gatherers and maturing much 
earlier than clover, are suitable for their needs. Soy beans are 
grown in the rice paddies between the growing grain, and are 
tramped into the soft mud after they attain a rank growth. Six 
to eight tons of highly nitrogenous organic matter so handled, 
with the rapid decomposition of the same, has a signifi cant 
effect upon maximum subsequent crop production. After the 
oil has been extracted from the beans, the by-product, the 
bean cake, is used both as feed for livestock and as fertilizer, 
just as cottonseed and oil-meal by-products are used in this 
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country.
 “As the soybean becomes more generally cultivated in 
this country, farmers will grow the crop for the oil, and after 
receiving a fair price from the extractor will use the cake as a 
supplement to a grain ration. The possibilities of soybeans in 
building up run-down farms and at the same time serving as 
a money crop have only been hinted at.
 “In Jennings County, Indiana, the experiment station 
has coöperated with a number of farmers to build up soils 
so poor that twelve to sixteen bushels of wheat was the 
maximum crop. When soy beans were substituted for wheat 
as a money crop, to supply organic matter at the same time, 
the profi ts were more attractive and the crop yields climbed 
higher.
 “These farmers grew soybeans, threshed them for 
seed, and returned the straw directly as manure or fed it to 
livestock and returned the manure from livestock feeding 
and bedding. They produced fi fteen to twenty bushels an acre 
and sold the seed for two and a half to three dollars a bushel. 
Many a Jennings County farmer has taken a new lease on life 
since he has known this crop.
 “Soy Beans in the Corn: In all parts of the Corn Belt the 
soy bean is fi nding its place more and more in the rotation. 
Nearly every cropping and fertilizer experiment provides for 
soybeans if the clover should fail, and thus the experiments 
are made more certain.
 “Thousands of Corn-Belt farmers are adopting the 
practice of planting soys with corn in the row for hogging 
or lambing off and for the silo. Others sow beans in the corn 
after the last cultivation. Along with clover this gives them 
two legumes in each three or four course rotation, which 
marks them as soil conservationists and farmers who farm 
for the land’s sake as well as for their own.
 “Men who have grown this crop for some time have 
no diffi culty in disposing of the beans for seed at two and a 
half to three dollars a bushel. A fair average yield is twenty 
bushels to the acre, so at two dollars and a half a bushel the 
returns amount to fi fty dollars an acre. The cost of producing 
the threshed beans is approximately twenty dollars an acre, 
and as we learn more economical methods of producing and 
harvesting the expense will be lessened.
 “The fi gures from Herman Hughel, of Madison County, 
Indiana, who in cooperation with his county agent conducted 
a soy-bean demonstration in 1914, are both interesting and 
valuable. Mr. Hughel had had no experience with the crop, 
but determined to try beans on two and a quarter acres of 
rather thin soil. He grew the beans as a money crop and kept 
an accurate account of all expenses. The fi eld was planted 
half to the Mikado and half to the Sable variety. The ground 
at harvesting time was well covered with the fallen soy-
bean leaves, which added materially to the organic matter. 
The straw, though it was coarse and woody, was stored and 
was fed to livestock; cattle, horses and sheep ate it greedily 
during the winter. Following is the record as Mr. Hughel kept 

it:
 The Fouts brothers of Carroll and Cass Counties, 
Indiana, have grown soy beans for a number of years in an 
extensive way for hogging and lambing off. In the fall of 
1913 Noah Fouts turned 500 lambs on a thirty-acre fi eld 
of soys and corn, where they were allowed to range for a 
month. They made excellent weight gains.
 “In Northern latitudes, the earlier varieties will mature 
more certainly than later ones. Varieties that have done well 
in the North are Ito San, Early Brown, and Parsons’ Auburn. 
Ito San is more extensively grown and is more widely known 
than any other early maturing variety, but some growers 
prefer the Early Brown and the Auburn, which are heavier 
yielders than the Ito and as early.
 “For central and southern latitudes, Hollybrook, Ito San, 
Early Brown, and Mikado have all done well... Wilson is a 
promising hay variety, but is a low yielder of grain. Sable, on 
account of its tall habit of growth and fi ne hollow stems, is 
probably the best hay variety and at the same time is one of 
the heaviest yielders we have. Mikado is used as a grain and 
forage plant... Early Brown is probably the best all-around 
bean for the North.”
 Photos show: (1) A Hollybrook variety of soy bean 
plant, with leaves and pods. The Hollybrook “has proved its 
superiority for planting in rows with corn for silage and for 
hogging off.” (2) A man standing in a tract of soy beans that 
yielded 30 bushels per acre.

515. Harper, Woods. 1916. Building up the sandy farm: A 
system of management that requires little capital. Country 
Gentleman 81(22):1108-09. May 27.
• Summary: This article applies to sandy farms in northern 
Indiana and southern Michigan. An inexpensive way to start: 
(1) Grow crops that will yield a profi t and bring fertility to 
the soil; later use the cash to buy commercial fertilizers. 
(2) Introduce livestock as means will permit. (3) Make 
the transition to a diversifi ed system of farming properly 
balanced between cash crops and livestock.
 In stage 1, the two best crops are soy beans and 
cowpeas. Soy-bean seed must be inoculated before sowing 
on new fi elds. “Inoculating material, with full directions, 
may be secured free of charge on request to the Federal 
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Department of Agriculture, Washington, DC.” Either of 
these crops may be grown successfully without fertilizers 
on the poorest of farms. After the soil becomes thoroughly 
inoculated, soy beans will do much better than cowpeas. A 
good yield for either crop is 12 bu/acre, but the best growers 
have been able to average 15 bu/acre, with a maximum yield 
of 25 bu/acre. A bushel typically sells for $1.50 to $2.00, 
when sold on the local market or to other farmers for seed. 
The Ito San and early Brown [sic, Early Brown] varieties of 
soy beans have been most satisfactory.
 “Soy beans will also furnish good pasture or forage 
at almost any stage of growth before fully mature.” Soy 
beans are a highly effective winter feed for hogs. A fi ve-
year rotation that includes soy beans in the second year is 
described.

516. Dacy, George H. 1916. New products from soy beans: 
The crop yields valuable meal and oil. Country Gentleman 
81(23):1145. June 3.
• Summary: “Seven North Carolina oil mills converted 
100,000 bushels of soy beans into approximately 4,800,000 
pounds of meal and 94,500 gallons of oil during the recent 
milling season. The successful production of soy-bean meal 
and oil on a commercial scale is notable in that it places on 
the market a mill feed containing twenty to twenty-fi ve per 
cent more protein than does cottonseed meal; it affords the 
soy-bean raisers a new and profi table market outlet for their 
grain; it provides an oil that is suitable for practically all the 
purposes for which cottonseed oil is used and that can be 
sold at a lower price, while it will boom the bean business so 
that a large acreage of the soil-improving soys will be raised 
each year.
 “Any oil mill equipped to handle the cotton crop can 
also mill soy beans. In fact, the milling of these two crops 
will probably become twin operations with the average mill. 
As soon as the cotton milling season is over soy beans will 
tackled, so that the average working period of the mill will 
be lengthened. This will permit the employment of a more 
permanent labor supply.
 “The average mill will accommodate 45 tons of 
cottonseed during 24 hours, while it will handle only 15 tons 
of soy beans during a similar period. One ton of cottonseed 
usually yields 900 lb of meal and 40 gallons of oil; one ton 
of beans will produce from 1600 to 1650 lb of meal and 31.5 
gallons of oil.
 “Soy-bean meal is a valuable dairy and poultry 
feed because of its high content of protein... When it 
becomes widely known this meal will be in demand over 
cottonseed meal. At present there is practically no market 
for the product, so the current supply was sold to fertilizer 
companies for use in high-grade fertilizers. The meal brought 
$40 a ton for this purpose. On the Pacifi c Coast, where soy-
bean meal has been manufactured for several years as a dairy 
feed, the material has become very popular at $37.50 a ton.

 “The soy-bean belt of North Carolina includes Beaufort, 
Hyde, Tyrrell, Chowan and Pasquotank Counties. In that 
section nearly every farm grows an annual crop of soys...
 “Most of the beans are Mammoth Yellows, as this 
variety is well adapted to local conditions and has been most 
popular since its introduction into the state in 1882.
 “Formerly the farmers cut their beans with a mower 
at harvest time. Then they would rake and stack the forage 
and thresh the seed with an ordinary grain separator, in 
which blanks were substituted for some of the concaves. The 
custom was to pay the machine man one-eighth of the seed 
for his work. This really meant that the threshing cost about 
twenty cents a bushel. Some farmers, who grew only a small 
acreage, fl ailed the seed out by hand, but this was a slow and 
expensive method.
 Special bean threshers, which sold for $100 to $250, 
depending on the size and type, have been on the market for 
some years. They perform good work when the beans are cut 
with a self-rake reaper or binder and are fed into the thresher 
in a well-cured, dry condition. However, such a machine 
involves a large cash outlay unless a number of neighboring 
farmers own it jointly, and then it is necessary to handle the 
bean crop several times before the threshing operation is 
completed.”
 “Consequently a new type of combination harvester and 
thresher, which has been in use only two seasons, has met 
with the glad hand among the Tarheel bean growers. The 
device has but one adjustment and on this account is adapted 
for use only in fi elds where the beans are grown in ridged 
rows. Such a method of planting is practiced in order to 
provide a simple system of drainage.
 “The machine is pulled by a team of horses or mules, 
and it requires two men to operate it in order to harvest 
from 75 to 100 bushels of beans a day. The implement is 
provided with a number of pickers or fi ngers which work in 
centrifugal fashion and shred the bean seed from the pods 
and stalks, leaving the forage standing in the fi eld. The seed 
passes through the machine where it is cleaned before it is 
deposited in sacks at one side.
 The machine wastes some beans over the ground during 
the harvest. The farmers turn hogs and cattle into the bean 
fi elds to range on the forage and waste seed after threshing. 
These bean threshers and harvesters cost ninety dollars, but 
they measurably lessen the cost of producing soy-bean seed.”
 “The average yield of seed is from 20 to 25 bushels to 
the acre. Last year the lowest price paid by the oil mills for 
seed was $1 a bushel, while the top was $1.20... many of the 
oil mills are contracting with farmers to raise large acreages 
of soy beans this season. One farmer has agreed to raise 
about 1000 acres, while several others will devote from 200 
to 500 acres of beans.
 “All the farmers are not using their bean fi elds 
exclusively for the production of seed to be marketed as a 
cash crop. Some convert the beans into pork by hogging off, 
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while others make silage or hay from the forage, or feed it as 
a soiling crop.
 “Soy-bean meal merits a trial on every American 
dairy farm. It contains about 25% more protein than does 
cottonseed meal...
 “Soy bean meal has also been converted into fl our, 
which makes extremely nutritious bread. No doubt 1917 will 
see some soy-bean breakfast food on the market.”
 A photo shows a cottonseed-oil mill, with a tall 
smokestack, that can convert soy beans into meal.
 Note 1. This is the earliest document seen (June 2021) 
that mentions the use of a “combination harvester and 
thresher” or “harvester and thresher” for soybean production. 
More advanced models of this machine soon came to be 
called a “combine.”
 Note 2. This is the earliest document seen (June 2020) 
that discusses the use of a early combine-like machine for 
soybean production.
 Note 3. This is the earliest document seen (July 2016) 
containing the term “soy-bean belt” (or “soy bean belt”), 
however it is referring to that belt only in the one state of 
North Carolina.

517. Christian Science Monitor. 1916. Soja bean is being 
cultivated through South: Black pea works its way into favor 
of farmers–Seed is salable–Plant good forage. June 10. p. 19.
• Summary: “Norfolk, Virginia–The soja bean, sometimes 
called the Japan pea, originated in Asia, just where or when 
or by whom is not known. It may have been India or China, 
probably the former; but it came to the United States by way 
of Japan, hence the name Japan pea.” Just when it came to 
the South is also unknown, but it succeeded in staying, says 
the Virginia Pilot.
 “Like the people where it originated, and from where 
it came to America, it is truly a peculiar product. There are 
more than 40 varieties of the soja in the United States, and in 
Norfolk county, Virginia, there were more than 30 varieties 
shown. / “The most popular and productive variety here is 
the black pea or bean, coming to Virginia from Texas a few 
years ago, and [sic] has worked its way rapidly into the favor 
of the farmers. It is found on nearly every form [sic, farm] 
and is increasing in acreage each year.” Improved methods 
and machinery for planting have made the pea “one of the 
most popular forage crops in the entire South.”
 Saving the seed is an important feature. During the 
past two years machines of different types have entered the 
fi eld, and these do in one day the work of 150 hands, where 
the saving of seed was done by hand labor. The threshing 
machines for threshing wheat, oats and rye are also used to 
thresh the sojas, by making a slight change in the cylinder or 
concave.”
 “The yield of seed is from 15 to 20 bushels per acre, 
which commands from $1 to $2.50 per bushel, generally 
about $1.40. The forage or fodder in such case, after 

threshing or shredding, is worth on the farm about $10 the 
ton and the tonnage is from one and a half to two tons to the 
acre.”
 “Partial experiments have shown that it is feasible to 
increase the number of peas or beans in the pod. Careful 
search resulted in fi nding about one pod in the million 
with three seeds in it. These ‘pods of three’ were saved and 
planted with the result that more than 30 per cent of the pods 
had three peas.”

518. North Carolina Extension Service, Annual Report. 
1916. 2:12, 19, 24, 26, 49-50. For the year ended June 30.
• Summary: Soy is mentioned many times throughout this 
2nd annual report.
 Page 12: “Agronomy:... It is with soy beans that the 
greatest progress has been made. Much time and attention 
has been given to the question of the better utilization of the 
soy bean and its products for the purpose of affording the 
farmers of North Carolina a better market for their beans. 
This work has resulted in widespread attention to the soy 
bean, and there seems to be no reason why the bean and it 
products might not become even more valuable and useful 
than the cotton seed.”
 Page 19: “Summer legumes: The main work with 
summer legumes has been with three crops: soy beans, velvet 
beans, and cowpeas.
 “Within the past three years soy beans have come into 
prominence in this State owing to the fact that some plants 
are being operated for expressing the oil and making meal 
out of the beans. Our Agronomist has furnished much 
valuable information and done much valuable work with 
this crop. It seems that the meal can be used for human food 
as well as for feeding stock. With the present high price of 
cotton-seed meal, some farmers have substituted soy-bean 
meal for fertilizer, although that may not be the best use to 
make of it. The vegetable oil also is valuable.
 “With this crop, we had over 800 demonstrators with 
4,500 acres that yielded about 18 bushels of seed per acre, 
and 2½ tons of hay when cut for that purpose. The most of 
these crops, however, were grazed off by hogs or cattle, or 
both. It is expected to secure a greatly increased average 
of this crop next year. It is becoming one of our main 
dependencies for growing cheap pork.”
 Page 24: Summary:... “9. Soy Beans.–Demonstrators, 
810; demonstrators reporting, 452; acreage, 4,557; average 
yield per acre, seed, 18.9 bus.; cured hay, 2½ tons; acres 
grazed off, 3,975; value per acre grazed, $17; acres 
inoculated, 335.”
 Page 26: “... soy beans, acreage, 4,557.
 Page 46+” Report of the Agronomy Division: Pages 
49-50: “The Soy-Bean Industry: During the past year 
considerable attention has been given by the [Agronomy] 
Division to the increase in the production of soy beans and 
to the better utilization of this crop after being grown. It has 



SOYBEAN YIELDS AND YIELD RESEARCH (10 BCE to 2021)   297

© Copyright Soyinfo Center 2021

been emphasized that from the stand point of the farmer, the 
soy bean is a crop that might be greatly increased in acreage 
within the State to the advantage of the soil and of the farmer 
himself. Being a leguminous crop, the farmer might use it 
to good advantage much more largely in his rotations. It is 
a crop that grows well on most of the soils and will stand 
wet, dry, and cool weather much better than any of the other 
purely summer-growing legumes which are cultivated at 
present in the State. Not only this, but they will in most cases 
produce a larger growth of both vines and seed than the 
others.
 “After growth, the farmer might utilize the crop 
either for seed, grazing, hay, or for soil improvement. In 
many cases there would be no question but what the crop, 
especially the vines and leaves, should be turned back into 
the soil to add to the organic matter and nitrogen-supply of 
the soil. From the standpoint of the cotton oil mill, the soy 
bean offers an unusually attractive opportunity. It has been 
thoroughly demonstrated by trials in this State during the 
past fall, when 80,000 to 100,000 bushels were crushed, that 
the oil mills, with little adjustment of machinery and with a 
reduction in expense for labor and fuel, may crush the beans 
satisfactorily and dispose of their oil and meal at good prices. 
This State is to be congratulated upon the fact that the fi rst 
commercial crushing of domestic beans was by the oil mill 
located at Elizabeth City, North Carolina. This mill began 
operating on December 13, 1915, and continued to crush 
both day and night until it had crushed something like 20,000 
bushels. Other oil mills located at Winterville, New Bern, 
Washington, Hertford, Lattimore, Farmville, Wilson, and 
possibly a few others made crushings, too, during the fall of 
1915 and spring of 1916.
 “Considerable interest, not only in North Carolina but 
throughout the country, has been taken in this new venture 
on the part of North Carolina mills. At the present time there 
is a wide movement on foot throughout practically all of the 
Southern States to materially increase the acreage of soy 
beans. The Southern oil mills are very much interested in this 
movement; in fact, are lending an active part in the work, 
as they hope thereby to secure beans later on for the oil 
mills which they operate throughout the South. The coming 
of the boll weevil seems to force the landowners to devote 
more and more of their lands to other crops than cotton 
than has been the case heretofore. The oil mills, of course, 
are interested in having the farmers grow a crop that will 
produce a product that may be utilized in the same way as 
the cotton seed is being utilized at the present time. This is a 
perfectly legitimate attitude for them to take, and by growing 
soy beans the farmer will be doing a great deal for his own 
interest, if he handles the crop, after it has been grown, in 
such a way as to get the greatest returns from it.
 Page 50: Publications:
 “The Soy-bean Industry of North Carolina. Circular 9...
 “The Commercial Use of Soy Beans. Circular 29...”

 “Respectfully submitted, C.B. Williams, Chief, Division 
of Agronomy.”

519. Lipman, J.G.; Blair, A.W. 1916. The yield and nitrogen 
content of soybeans as affected by inoculation. Soil Science 
1(6):579-84. June.
• Summary: “Soybeans lend themselves readily to 
comparisons of inoculating material derived from different 
sources. It appears that this crop is less likely to become 
inoculated spontaneously than other legumes which may 
be used in tests of the value of commercial cultures for soil 
inoculation. Moreover, soybeans are a satisfactory crop for 
the purpose just indicated, since the plants are rather hardy 
and may be made to grow without diffi culty under a wide 
range of soil and climatic conditions.”
 Among the cultures tested in two series of tests were 
7 commercial cultures: Nitragin (German-American 
Nitragin Co., Milwaukee, Wisconsin), Farmogerm (Earp-
Thomas Farmogerm Company, Bloomfi eld, New Jersey), 
Mulford Nitrogerm (H.K. Mulford Company, Glenolden, 
Pennsylvania), Standard Nitrogerm (Standard Nitrogerm 
Company, Glen Ridge, New Jersey), Ferguson’s Composite 
(Homewood Nitrogen Company, New York City), 
Bacto-Natural (Lewis Sturtevant Woodruff, Lexington, 
Massachusetts), and Sporogen (Bruno Grosche & Company, 
New York City). Soybean or cowpea soil from 5 places in 
New Jersey was also used. Nitragin and Farmogerm were 
very effective in increasing soybean yields.
 Both series of tests were interested in the percentage 
increase in dry matter and total nitrogen as a result of 
inoculation. In series A tests, the largest increases in both 
dry matter and total nitrogen came from soybean soil from 
Sussex County, New Jersey, closely followed by Nitragen. 
“It may be safe to state, therefore, that commercial cultures 
may be fully as effective for inoculating purposes as suitable 
soil material, but that, under favorable conditions, soil 
material may prove to be fully as satisfactory as the best 
artifi cial cultures.”
 Summary: The “use of inoculating material may be 
very desirable in the growing of soybeans and perhaps other 
legumes... It appears that where the soil is lacking in the 
right type of Bacillus radicicola, inoculation is eminently 
desirable, and that, even where the organisms are present 
in limited numbers, the addition of larger numbers may be 
profi table. It appears further that there is a marked difference 
in quality of different commercial preparations for soil 
inoculation...”
 Note: This is the earliest document seen (July 2010) that 
mentions “Standard Nitrogerm” in connection with legume 
inoculation or soy beans. Address: 1. Director; 2. Associate 
Soil Chemist. Both: New Jersey Agric. Exp. Stations.

520. Lonsdale, T.W. 1916. Soya-bean variety test. New 
Zealand J. of Agriculture 13(2):140. Aug. 21. Summarized in 
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the Bulletin of the Imperial Institute. 1917. 15:121.
• Summary: An experiment at the Moumahaki Experimental 
Farm, New Zealand, with nine varieties of Soya beans 
obtained from Purdue University (in Indiana, USA) and 
planted on 12 Oct. 1915. The varieties tested in descending 
order of seed yield (60 lb/bushel) were: Auburn (45 bu/acre), 
Ito-San (38), Mikado (28), Early Brown (27), Black Beauty 
(24), Sable (24), Tashing (21), Hollybrook (20), Morse 
(14). The Auburn variety also gave a high yield of forage 
(13.14 tons per acre), which was equalled by Sable and 
only surpassed by Early Brown, which gave 14.28 tons per 
acre. The soil in which the plants were grown was manured 
but not inoculated, and “no sign of nodules was observed 
on any of the varieties. The manure applied per acre was 
8 tons farmyard, 4 cwt. Ephos phosphate, ½ cwt. sulfate 
of potash, and ¼ cwt. sulphate of ammonia.” Note: 1 cwt 
= hundredweight = 112 pounds. A table shows the results, 
including number of seeds per pound, length of straw in 
inches, and colour of seed. Address: Manager, Moumahaki 
Experimental Farm.

521. Morse, W.J. 1916. Re: Data on soy beans yields in 
different states where grown extensively. Letter to Dr. F.A. 
Wolf, Experiment Station, West Raleigh, N.C., Dec. 6. 2 p. 
Typed, without signature.
• Summary: “Dear Sir: Replying to your letter of November 
20 requesting certain data on the yield of soy beans in 
different states where this crop is grown extensively, I submit 
the following:
 “Alabama, Mammoth Yellow variety, 20 to 25 bushels.
 “Arkansas, Mammoth Yellow variety, 15 to 20 bushels.
 “Delaware, Wilson variety, 20 bushels.
 “Illinois, Medium Yellow variety, 20 bushels.
 “Illinois, Ebony variety, 20 bushels.
 “Illinois, Ito San variety, 17 to 23 bushels.
 “Indiana, Early Brown variety, 20 bushels.
 “Indiana, Mikado variety, 20 bushels.
 “Indiana, Peking variety, 18 bushels.
 “Indiana, Wilson variety, 20 bushels.
 “Indiana, Ito San variety, 20 to 25 bushels.
 “Kentucky, Mammoth Yellow variety, 18 to 20 bushels.
 “Missouri, Mammoth Yellow variety, 15 to 20 bushels.
 “Missouri, Peking variety, 20 bushels.
 “Missouri, Medium Yellow variety, 20 bushels.
 “North Carolina, Mammoth Yellow variety, 25 to 35 
bushels.
 “Ohio, Peking variety, 20 bushels.
 “Ohio, Medium Green variety, 20 bushels.
 “Ohio, Ito San variety, 20 bushels.
 “Ohio, Medium Yellow variety, 25 bushels.
 “Tennessee, Haberlandt variety, 25 bushels.
 “Tennessee, Mammoth Yellow variety, 25 bushels.
 “Tennessee, Tokio variety, 30 bushels.
 “Virginia, Mammoth Yellow variety, 25 bushels.

 “Virginia, Haberlandt variety, 20 bushels.
 “Wisconsin, Wisconsin Black variety, 18 bushels.
 “Wisconsin, Ito San variety, 18 bushels.
 “The above yields are based on reports of fi elds in 
the different states and also on the reports of experiments 
conducted in cooperation with this offi ce.
 “Yours very truly...”
 Location: National Archives, College Park, Maryland. 
Record group 54–Bureau of Plant Industry, Soils and 
Agricultural Engineering. Subgroup–Div. of Forage Crops 
and Diseases. Series–Correspondence with State Agricultural 
Experiment Stations, 1899-1928. North Carolina. Box 26. 
P.I. 66, Entry 68.
 Sent to Soyinfo Center by Matthew Roth, Dec. 2016. 
Address: Scientifi c Assistant [Bureau of Plant Industry, 
Washington, D.C.].

522. Piper, C.V.; Morse, W.J. 1916. The soy bean, with 
special reference to its utilization for oil, cake, and other 
products. U.S. Department of Agriculture Bulletin No. 439. 
20 p. Dec. 22. [9 ref]
• Summary: Contents: Introduction. Soy beans in 
Manchuria. Soy beans in Japan. Soy beans in Europe. Soy 
beans in the United States. Methods of oil extraction. Soy-
bean meal as human food. Soy-bean meal as stock feed. 
Soy-bean meal as fertilizer. Uses of soy-bean oil. Analysis of 
important varieties of soy beans. Possibility of developing a 
manufacturing industry with American-grown soy beans.
 “Analyses of important varieties of soy beans (p. 
16-17):... In determining the range in the oil and protein 
contents of over 500 varieties grown in the variety tests at 
Arlington Farm, Virginia, the percentage of oil was found 
to range from 11.8 to 22.5 [Tokyo had 20.7% and Biloxi 
had 20.3% oil] and of protein from 31 to 46.9 [Chiquita had 
46.9% protein]... At the present time the Mammoth Yellow 
variety is the most generally grown throughout the South and 
is the one used in the production of oil. The yellow-seeded 
varieties, which are most suitable for the production of oil 
and meal, contain the highest percentage of oil.
 “Environment has been found to be a potent factor 
in the percentage of oil in the same variety. Considerable 
differences occur in oil content when soybeans are grown 
in different localities. The Haberlandt variety grown in 
Mississippi, North Carolina, Missouri, Virginia, and Ohio 
gave the following percentages of oil, respectively: 25.4, 
22.8, 19.8, 18.3, 17.5; while the Mammoth Yellow variety 
grown in Alabama, South Carolina, Tennessee, North 
Carolina, and Virginia gave, respectively, 21.2, 19.6, 19.5, 
18.4, and 18.8. Variety tests conducted in various parts of 
the country indicate a higher percentage of oil with the same 
variety for southern-grown seed. Similar results have been 
obtained in Manchuria, the North Manchurian beans showing 
an oil content of 15 to 17 percent and the South Manchurian 
beans from 18 to 20 percent.” 
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 Photos (both by Frank N. Meyer) show: (1) A fl eet of 
junks carrying soy beans to Newchwang, Manchuria. 
 (2) Coolies at Newchwang, carrying loads of soy beans 
from junks to big stacks. 
 An outline map of the USA (p. 8) shows the area to 
which the soy bean is especially adapted for growing for 
oil production. The area of double hatching shows that it 
is especially well suited to the Deep South. The northern 
boundary of the area where it is “less certain of profi table 
production” includes the southern one-third of Ohio, Indiana, 
and Illinois, and most of Missouri. On the west, the “less 
certain” area includes the eastern one-third of Nebraska, 
Oklahoma, and Texas.
 Tables show: (1) “Exports of soy beans, bean cake, 
and bean oil from the principal ports of South Manchuria 
(Antung, Dairen, Newchwang), 1909 to 1913, inclusive.” (2) 
“Quantity and value of exports of soy beans and soy-bean 
oil from Japan to foreign countries, 1913 and 1914.” The 
countries are: China, United Kingdom, France, Germany, 
Belgium, United States, Hawaii, British America, Australia, 
other countries. (3) “Quantity of imports of soy beans, soy-
bean cake, and soy-bean oil from Dairen, Manchuria, into 
Japan, 1911 to 1914, inclusive. The greatest imports were 
of soy-bean cake, followed by soy beans, with only small 
amounts of oil.
 (4) “Quantity and value of imports of soy beans, bean 
cake, and bean oil by European countries, 1912 to 1914, 
inclusive.” The countries are: Austria, Belgium, France, 
Germany, Italy, Netherlands, Russia, Sweden, United 
Kingdom. In 1912, the UK imported the most soy beans, 
while Netherlands imported the most cake and oil. (5) 
“Quantity and value of imports of soy beans, soy-bean cake 
(Footnote: Includes bean cake [perhaps fermented tofu or 
canned regular tofu], or bean stick [probably dried yuba 
sticks], miso, or similar products, with duty, 40 per cent) and 
soy-bean oil into the United States, 1910 to 1915, inclusive.” 
The quantity of soy bean imports was greatest in 1915 with 
3.837 million lb. The quantity of soy-bean cake imports was 
greatest in 1913 with 7.005 million lb. The quantity of soy-
bean oil imports was greatest in 1911 with 41.106 million lb. 
“Prior to 1914 soy beans were not classifi ed separately in the 
customs returns” (p. 9). (6) “Composition of soy-bean fl our 
in comparison with wheat fl our, corn meal, rye fl our, Graham 
fl our, and whole-wheat fl our.”
 (7) “Value of a short ton of soy-bean cake and other oil 
cakes in the principal European countries” (Incl. cottonseed, 
linseed, peanut {Rufi sque}). Countries: Germany, United 
Kingdom, Netherlands, Denmark, Sweden. (8) “Analyses 
[nutritional composition] of soy-bean meal and other 
important oil meals.” (Incl. Cottonseed, linseed (old and 
new processes), peanut (decorticated), sunfl ower seed). (9) 
“Fertilizing constituents [nitrogen, ammonia, phosphoric 
acid, potash] of soy beans, soy-bean meal, and cottonseed 
meal.”

 (10) Analyses for protein and oil of important varieties 
of soy beans grown at Arlington Farm (Virginia), Newark 
(Delaware), and Agricultural College (Mississippi). The 
varieties are: Mammoth, Hollybrook, Manchu, Haberlandt, 
Medium Yellow, Ito San, Chiquita, Tokyo, Lexington, 
Guelph, Black Eyebrow, Shanghai, Peking, Wilson, 
Biloxi, Barchet, Virginia. Note 1. “At the present time, 
the Mammoth Yellow variety is most generally grown 
throughout the South and is the one used in the production 
of oil” (p. 16). (11) “Acreage, production, and value per 
ton of cottonseed in the boll-weevil states.” “Since the boll 
weevil fi rst entered Texas in 1892,” it has steadily decreased 
production of cottonseed. The soy beans offers a good 
replacement. (12) “Comparative prices per ton of cottonseed 
and soy beans on the European market, 1911 to 1914, 
inclusive.” Soy beans are usually slightly more expensive.
 Note 2. This is the earliest published document seen that 
contains soy-related photos by Frank. N. Meyer.
 Note 3. This is the earliest document seen in which 
William Morse describes soy milk, or mentions natto, or 
correctly mentions tofu.
 Note 4. This is the earliest document seen (March 2021) 
that mentions the soybean variety Lexington. Address: 1. 
Agrostologist in Charge; 2. Scientifi c Asst. Forage-Crop 
Investigations, USDA, Washington, DC.

523. Piper, C.V.; Morse, W.J. 1916. The soy bean, with 
special reference to its utilization for oil, cake, and other 
products: Soy beans in Japan, in Europe, and in the United 
States (Document part). U.S. Department of Agriculture 
Bulletin No. 439. 20 p. Dec. 22. See p. 4-7. [2 ref]
• Summary: “Soy beans in Japan (p. 4): The soy bean is 
cultivated quite extensively throughout the Empire of Japan 
and occupies about 3.8 per cent of the total area devoted to 
the cultivation of rice and other cereals. In many districts 
it is cultivated not in fi elds by itself, but in rows along 
the edges of rice and wheat fi elds. Although not grown to 
any considerable extent as a main crop by the Japanese 
farmer, the average annual production is about 18,000,000 
bushels. In quality the beans raised in Japan are said to be 
superior to those of Manchuria and Chosen [Korea] and are 
used exclusively in the manufacture of food products. The 
imported beans, of which very large quantities are obtained 
from Manchuria and other Asiatic countries, are used 
principally in the manufacture of bean cake and oil.”
 “The soy bean forms one of the most important articles 
of food in Japan. It is one of the principal ingredients in 
the manufacture of shoyu (soy sauce), miso (bean cheese), 
tofu (bean curd), and natto (steamed beans). The beans are 
also eaten as a vegetable and in soups; sometimes they are 
picked green, boiled, and served cold with soy sauce, and 
sometimes as a salad. A ‘vegetable milk’ is also produced 
from the soy bean, forming the basis for the manufacture 
of the different kinds of vegetable cheese. This milk is used 



SOYBEAN YIELDS AND YIELD RESEARCH (10 BCE to 2021)   300

© Copyright Soyinfo Center 2021

fresh and a form of condensed milk is manufactured from it. 
All of these foodstuffs are used daily in Japanese homes and 
for the poorer classes are the principal source of protein. To 
a limited extent, soy beans are used as a horse or cattle feed, 
being sometimes boiled and mixed with straw, barley, and 
bran.”
 “Soy beans in Europe (p. 6): The soy bean was fi rst 
introduced into Europe about 1790 and was grown for a great 
number of years without attracting any attention as a plant of 
much economic importance. In 1875 Professor Haberlandt, 
of Vienna, begun an extensive series of experiments with this 
crop and strongly urged its use as a food plant for man and 
animals. Although interest was increased in its cultivation 
during the experiments, the soy bean failed to become of 
any great importance in Europe. At the present time it is 
cultivated only to a limited extent in Germany, southern 
Russia, France, and Italy.”
 “Soy beans in the United States (p. 7): Although the soy 
bean was mentioned as early as 1804 (Footnote: Willich, 
A.F.M. American Encyclopedia, 1st Amer ed., v. 5, p. 13. 
Philadelphia, 1804), it is only within recent years that it 
has become a crop of importance in the U.S. At the present 
time the soy bean is most largely grown for forage. In a few 
sections, such as eastern North Carolina, however, a very 
profi table industry has developed from the growing of seed... 
The yields of seed to the acre in various sections of the 
United States range from about 15 bushels in the Northern 
States to about 40 bushels in the northern half of the cotton 
belt. The average yield in eastern North Carolina is about 25 
bushels, although many fi elds produce 35 bushels or more 
to the acre...” Note: This is the earliest U.S. document seen 
(June 2003) that cites the 1804 publication by Willich [and 
James Mease] concerning the soybean in Philadelphia. Note 
that this article appeared 112 years after 1804.
 “The fi rst extensive work in the U.S. with the soy bean 
as an oil seed was entered upon about 1910 by an oil mill 
on the Pacifi c coast. The beans, containing from 15-19% of 
oil, were imported from Manchuria, and the importations, 
most of which are used in the manufacture of oil and cake, 
have gradually increased, as shown in Table V. The oil was 
extracted with hydraulic presses, using the same methods 
employed with cottonseed and linseed. It found a ready 
market, as a good demand had been created for this product 
by soap and paint manufacturers, which up to this time had 
been supplied by importation from Asiatic countries and 
England. The soy cake, ground into meal, was placed on the 
market under a trade name and was soon recognized as a 
valuable feed by dairymen and poultrymen. The use of the 
cake has been confi ned almost wholly to the Western States, 
owing principally to the high cost of transportation.”
 “An industry which promises to be of importance in 
a further utilization of the soy bean is the manufacture 
of ‘vegetable milk.’ At the present time a factory in New 
York State is being equipped for this purpose.” Address: 1. 

Agrostologist in Charge; 2. Scientifi c Asst. Forage-Crop 
Investigations, USDA, Washington, DC.

524. Fuerstenberg, Maurice. 1916. Die Einfuehrung der Soja, 
eine Umwaelzung der Volksernaehrung [The introduction 
of the soybean, a revolution in the people’s nutrition 
(Continued–Document part III)]. Berlin: Paul Parey. 30 p. 
Foreword by Dr. Gottlieb Haberlandt, Director of the Plant 
Physiology Institute, Univ. of Berlin. [5 ref. Ger]
• Summary: (Continued): Page 12: the sowing somewhat 
earlier, in approximately the middle of April, and achieved 
a very good harvest. In 1874, he suspended cultivation 
since he knew his assessment of the harvested beans. In the 
meantime, though, they had stimulated the interest of his 
neighbors, and for that reason, he decided to cultivate them 
once again in 1875. In that year, he harvested three liters 
of seeds, which he once again completely planted in April 
1876. As a result of the great, long-lasting drought in that 
year, though, the plants withered, and before the majority 
of the pods had yet achieved complete ripeness, an early 
frost occurred which completely destroyed the planting. The 
quantity of seeds that was harvested was not as large as that 
which was sown, and the quality was far lower, which is 
why the captain gave up on further agronomic trials with this 
variety of soybean.
 In France, from which the seeds in fact originated 
with which the captain carried out his agronomic trials, the 
soybean had at the time already been cultivated as an oil pea 
(Ölerbse)–pois oleagineux–in some localities of the Ariège 
and Haut-Garonne departments. In the south of Austria, the 
soybean was also already distributed here and there at that 
time without it having become well known in larger circles. 
Thus it was to be planted in several localities in South Tyrol 
for the obtaining of a coffee substitute. Haberlandt also 
reported about a teacher in Capo d’Istria in Istria (today’s 
Koper, Slovenia) who had informed him that soybeans were 
also found in Istria and that they were likewise used there as 
a coffee substitute. A friend of this teacher supposedly even 
assured him that there was no difference in fl avor between 
the soybean and the actual coffee bean.
 The soybeans which Haberlandt used for his fi rst 
experiments that were conducted in 1875 in Vienna had 
been acquired at the Vienna World Exhibition in 1873; they 
originated in part from Japan and China and in part from 
Mongolia, from Transcaucasia, and Tunis. In total, there 
were no fewer than twenty varieties, among which were:
 5 yellow-seeded from China,
 3 black-seeded from China,
 3 green-seeded from China,
 2 brownish-red-seeded from China,
 1 yellow-seeded from Japan,
 3 black-seeded from Japan,
 1 black-seeded from Transcaucasia,
 1 green-seeded from Tunis.
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 Page 13: As early as the fi rst year of the trials (1875), 
it came to light that some varieties were especially 
recommended for further agronomic trials because of their 
early maturity. Among these were one of the yellow-seeded 
varieties from each of Mongolia and China, and a reddish-
brown variety from the latter empire. One black variety 
from each of China, Japan, and Transcaucasia only matured 
meagerly, while the other varieties either did not make it 
to blossoming at all or else only began to blossom in late 
autumn. Yet other varieties arrived only at the development 
of a sparse number of immature or barely mature seeds and 
atrophied seeds that were incapable of germinating.
 From the brownish-red variety from China, 27 plants 
produced a yield of seeds with a weight of 249.8 g; from the 
light yellow variety from China, 25 plants produced a yield 
of seeds with a weight of 336.5 g; from the light yellow 
variety from Mongolia, 15 plants produced a yield of seeds 
with a weight of 196.9 g. Thus, according to this, a yield of 
seeds per hectare can be calculated, and specifi cally:
 No. 1 for the brownish-red variety from China of 2,769 
kg
 No. 2 for the light yellow variety from China of 3,739 
kg
 No. 3 for the light yellow variety from Mongolia of 
2,177 kg.
 In spite of the unfavorable conditions under which 
the fi rst trials were conducted–the experimental garden 
was surrounded by tall-growing clusters of trees and was 
bordered to the east, south, and west by tall buildings, 
through which the direct exposure to sunlight (Besonnung) 
of the experimental plants during the vegetative period was 
reduced in a substantial way–it was nevertheless already 
shown in the fi rst year that the soybean fl ourishes splendidly 
in Central Europe and has a capability for an extraordinarily 
high yield. Individual plants were full of mature pods from 
top to bottom, and with some of them, up to eighty and even 
more could be counted, which were fi lled on average with 
two to three seeds. The negative circumstance that so often 
occurs with green beans and broad beans that the blossoms 
which form continuously always remain unfruitful and 
unproductive was not to be observed with the soybean with 
even one single plant.
 Also interesting is the fact that the reproduced seeds 
were larger and heavier than the original seeds. An 
investigation in this regard yielded the fact that the absolute 
weight in grams of one thousand seeds amounted to:
 A table follows. The two columns are With the Original 
Seeds and With the Reproduced Seeds, the three rows are: 
With No. 1, With No. 2, and With No. 3
 Page 14: which, in turn, equals an increase in weight of 
54.7%, 47.1%, and 60%. The specifi c gravity of the seeds 
that were obtained also increased across the board.
 A table follows: the three columns are Maximum 
Specifi c Gravity, Minimum Specifi c Gravity, and Average 

Specifi c Gravity; the six rows are No. 1 with the Original 
Seeds, No. 2 with the Original Seeds, No. 3 with the Original 
Seeds, No. 1 with the Reproduced Seeds, No. 2 with the 
Reproduced Seeds, No. 3 with the Reproduced Seeds.
 The volumetric weight of the seeds that were harvested 
in Vienna was also correspondingly a greater one. One 
hectoliter weighed:
 A table follows: the two columns are Original Seeds and 
Reproduced Seeds and the three rows are With No. 1, With 
No. 2, and With No. 3.
 Even though this fi rst agronomic trial was only 
conducted on a very modest scale, Haberlandt did in fact 
harvest a suffi cient quantity of seeds to devote a portion of 
the harvested seeds to chemical studies and to not only repeat 
the agronomic trials on a larger scale in 1876, but also to 
allow others to participate with small seed samples: eight 
people took part in the trials in 1876, and these trials also 
yielded an extremely favorable result. The observation is 
worthy of mention that the specifi c gravity of the reproduced 
seeds had only increased substantially in the fi rst year, in 
1876 it remained virtually unchanged, as can be seen from 
the following compilation:
 A table follows: the three large column headings are 
Original Seeds and Reproduced Seeds, the latter of which 
is subdivided into 1875 and 1876, and all three columns are 
each further subdivided into the three subcolumns Min., 
Max, and Mean; and the three rows are Yellow Variety from 
Mongolia, Yellow Variety from China, and Brownish-red 
Variety from China
 Page 15: The protein and fat content of the reproduced 
beans also did not have any decrease, but rather for the 
most part an increase was recorded, as emerges from the 
following comparison of the analyses which were carried 
out in the Chairman’s Laboratory of Chemical Technology 
at the College of Agriculture in Vienna (Laboratorium der 
Lehrkanzel für chemische Technologie an der Hochschule für 
Bodenkultur in Wien).
 A table follows: the two large column headings are 
“In 100 parts of air-dried substance are contained:” and 
“Calculated with a water content of 10%”, each of which is 
subdivided into the three subcolumns, In the Original Seeds, 
In the Seeds of the 1st Reproduction, and In the Seeds of the 
2nd Reproduction; and the eighteen rows are Water, Protein, 
Fat, Nitrogen-free Extracts, Raw Fiber, Ash; the heading 
Yellow Variety from China and then Water, Protein, Fat, 
Nitrogen-free Extracts, Raw Fiber, Ash Component, and the 
heading Brownish-red Variety from China and then Water, 
Protein, Fat, Nitrogen-free Extracts, Raw Fiber, and Ash. 
(Continued). Address: Frohnleiten, Steiermark [Austria].

525. Fuerstenberg, Maurice. 1916. Die Einfuehrung der Soja, 
eine Umwaelzung der Volksernaehrung [The introduction 
of the soybean, a revolution in the people’s nutrition 
(Continued–Document part VI)]. Berlin: Paul Parey. 30 p. 
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Foreword by Dr. Gottlieb Haberlandt, Director of the Plant 
Physiology Institute, Univ. of Berlin. [5 ref. Ger]
• Summary: (Continued): Page 23: ... very sparse. The 
sowing was carried out by myself and by those to whom I 
gave the seeds in the time period from May 13 to June 15. In 
Frohnleiten (Upper Styria), where the author carried out his 
trials on his small estate, seeds that were sown in late May 
and early June no longer reached maturity, while those that 
were sown in mid-May yielded a nice harvest, even though 
the sowing that was carried out at that time also turned out 
to be absolutely too late. With the agronomic trials that were 
carried out by me in Graz and vicinity–which, however, lies 
only thirty km further south–the seeds that were also sown 
in late May and early June in part reached maturity. Here as 
well, though, the cultivation should have taken place much 
earlier.
 The harvest of the beans was carried out from late 
September to late October. With some plants, I counted up to 
270 pods; there were clusters of eight to twelve pods. Most 
of the pods had three seeds, but it was not rare to fi nd those 
with four seeds.
 The objection that the yield capability of the other 
legumes would be so much greater than that of the soybean 
demonstrates an ignoring of the facts. According to König, 
the soybean delivers on average a yield of 2,000 kg per 
hectare, and this also corresponds to the calculations of 
Haberlandt; the yield of beans and peas is also approximately 
that large. The smallness of the soybean is among other 
things compensated for by its proportionally large volumetric 
weight in comparison to other legumes. Thus, the weight per 
liter is:
 A table follows: the four rows are Peas, Lentils, Bush 
beans, and Soybeans and their corresponding weight in dkg 
(1 dkg = 1 decagram = 10 grams).
 As can be seen, the soybean does not need to shy away 
from a comparison of its yield capability with that of the 
other legumes. Within that context, though, it needs to be 
taken into consideration that the yield in protein and fat, 
those two nutrients that are so important, is a signifi cantly 
higher one per hectare with soy. E. Wein calculates the yield 
of protein and fat as follows:
 A table follows: the last two of the three columns are 
Protein per Hectare and Fat per Hectare; and the rows are 
Beans, Peas, and Soy.
 Weighings that were carried out by myself of 1,000 of 
the original seeds yielded a weight of 200 g; for 1,000 of 
the harvested [page 24] seeds, 215 g. That would equal an 
increase in weight of 15 g with 1,000 seeds. As can be seen, 
the results of the latest trials are analogous to those that 
were achieved by Haberlandt forty years ago. Incidentally, 
a comprehensive report by the committee on the results of 
its agronomic trials will soon be published to which I will 
make reference here. No sooner had I sown the soybeans 
then it emerged that one of my neighbors had already been 

cultivating such beans for twenty-fi ve years, although he 
planted them only on a limited scale since he uses them 
exclusively as an additive to coffee. Little by little, more 
and more people have found each other who were familiar 
with soybeans, and specifi cally under the name “coffee 
bean” and who knew to be able to say that they were being 
cultivated here and there. I was interested in it, researched it, 
and made the discovery that in some areas, the soybean has 
virtually become naturalized, and specifi cally everywhere 
for the exclusive use as a coffee additive. It is interesting 
that a cultivated plant could fi nd such a comparatively large 
distribution without being generally known and without 
fi nding particular attention. Indeed, it must virtually raise 
astonishment that in consideration of this fact, in polemics 
that take up from an article (footnote 1: G. Haberlandt, 
“Legumes in Wartime” (“Die Hulsenfrüchte in der 
Kriegezeit”), Vossische Zeitung [a newspaper in Berlin], 
January 17, 1916) by the famed botanist Prof. Gottlieb 
Haberlandt (footnote 2: Son of Friedrich Haberlandt.) in 
which he most warmly advocated for the soybean, the 
assertion would be made that the soybean would not thrive in 
our areas.
 In this remarkable essay, the aforementioned botanist 
speaks up for an increased cultivation of legumes. With the 
treatment of this issue, G. Haberlandt did indeed for the 
most part have the abnormal wartime conditions before his 
eyes, but his ideas are worthy of also fi nding consideration 
in times of peace. As Prof. Haberlandt explained, German 
agriculture in the coming vegetation periods must be 
concerned about supplementing our protein supplies above 
all else by means of the cultivation of those useful plants 
which distinguish themselves through especially protein-
rich seeds and fruits and which, at the same time, place 
the smallest possible demands upon fertilizer with bound 
nitrogen. These conditions are fulfi lled to the highest degree 
by the legumes, since with the help of certain bacteria, 
they are capable of also acquiring the free nitrogen from 
the atmospheric air and utilizing it for the conversion into 
proteins. This living community (Lebensgemeinschaft) of 
leguminous plants and bacteria that is based upon benefi t 
(Leistung) and return benefi t (Gegenleistung) [page 25] is 
commonly referred to as “symbiosis.” The gain in bound 
nitrogen that is achieved by means of this “symbiosis” is an 
extremely immense one: it has thus been determined that, 
for example, lupins with the assistance of the bacteria are 
capable of producing up to 200 kg of nitrogen per hectare, 
which is more than is contained on average in 30,000 kg 
(300 Doppelzentner) of barn manure.
 Even more interesting is a comparison of the quantities 
of protein that are produced from the grain species of wheat 
and rye with those which the leguminous plants store in 
their seeds, as well as a comparison of the yield of seeds per 
hectare in kilograms:
 A table follows. The last three of the four columns 
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are Seed yield per hectare in kg, Protein content in %, and 
Protein yield per hectare in kg; the thirteen rows are Winter 
wheat, Summer wheat, Winter rye, Summer rye, Barley 
(two-row) (zweizeilig), Oats, Corn, Peas, Lentils, Green 
beans (French {or green} beans; Gartenbohnen {Fisolen}), 
Broad beans (Pferdebohnen), Vetch (Platterbsen), and 
Soybeans. The soybeans give a protein yield of 663 kg per 
hectare–by far the greatest, followed by 522 kg for broad 
beans. Summer rye gives the lowest: 146 kg/ha.
 The yields did in fact fl uctuate between very broad 
limits, and thus for example with winter wheat between 
800 and 4,800 kg; with winter rye between 1,000 and 3,300 
kg; with lentils between 400 and 1,800 kg; and with broad 
beans between 800 and 4,700 kg; nevertheless, the fi gures 
that are listed permit some very interesting comparisons. 
It can be deduced from them, for instance, that the yield of 
one hectare of winter wheat (2,200 kg) is approximately 
just as large as the yield of broad beans (2,100 kg) but that 
the protein content of the beans (24.88%) amounts to nearly 
twice as much as that of the wheat (12.66%). A wheat fi eld 
consequently provides an average of 279 kg of protein per 
hectare; a bean fi eld, on the other hand, 522 kg. The yield 
capability of the winter rye approximately equals that of 
the green beans (1,500 kg). The protein yield of the former 
comes to 200 kg per hectare and of the latter to 315 kg per 
hectare, which signifi es an increase of 57%.
 Page 26: What is most important, and what F. 
Haberlandt especially made reference to, is that these protein 
yields of the legumes which are so conspicuously higher 
are only shown in their true light as a result of the fact that 
for the purpose of their production of protein, the species 
of grains have to completely and totally rely upon bound 
nitrogen in the form of fertilizers, while the legumes obtain 
a large part of–and in some circumstances, even all of–the 
nitrogen that they need from the air with the help of root 
nodule bacteria. That which is said here about the beans, 
lentils, and peas of course also holds true for the soybeans.
 The assertion that soybeans do not thrive in Central 
Europe is also found in the Meyer’s Encyclopedia (Meyers 
Lexikon). In it, it is in fact especially emphasized that the 
soybean possesses a great capacity for adaptation to soil and 
climatic conditions, immunity against parasitic fungi, and a 
fertility that can never be denied, but immediately after that, 
the assertion is made, “In Central Europe, it has not yielded 
any satisfying results, since the vegetation period amounts 
to more than 150 days and therefore the seeds will not 
mature with us.” Even more peculiar is to see listed in fi rst 
place under the source material that is indicated the work by 
Haberlandt the father, The Soybean (Die Sojabohne) which 
is virtually an enthusiastic apotheosis of the soybean and in 
which the author sets down the so favorable experiences of 
several years of trials concerning the merits of the cultivation 
of this bean.
 The fact that the soybean has maintained itself in some 

areas is indeed proof enough that it thrives with us, and it 
is furthermore a guarantee that today, its introduction does 
not have to encounter any great diffi culties. In fact, what is 
indeed concerned in many areas is only to put on a broader 
basis the cultivation of soybeans that is already carried out 
on a small scale. Even in those areas of Austria and Germany 
in which it is not known, its introduction today where 
everything is endeavored to increase the possibilities of 
nutrition does not cause any great troubles.
 Since it has now been shown that the soybean thrives 
in Central Europe, and specifi cally without a reduction in 
its nutritional value, the central authorities are faced with 
the obligation of bringing to life a generous campaign for 
the introduction of this bean. Of course, corresponding 
explanation has to go hand in hand with the promotion. And 
specifi cally, the explanation has to not be limited to the type 
and manner of cultivation, but rather the attention of farmers 
has to be directed above all else to the manifold possibilities 
of assessment of this bean, and in addition, instructions have 
to be provided for the various preparations. The explanation 
can take place in part through fl iers,... (Continued). Address: 
Frohnleiten, Steiermark [Austria].

526. Garrett, J.B. 1916. Station No. 3, North Louisiana 
Station. Louisiana Agricultural Experiment Station, Annual 
Report 28:26-30. For the year 1915.
• Summary: “Project. Soy bean variety tests. Of fourteen 
varieties of soy beans under trial, the yields varied from a 
little over three bushels to 20½ bushels per acre, the latter 
record being reached by the Hollybrook.”
 “Project: The growing and feeding of beef cattle. During 
the past year a hundred ton stave silo was erected and fi lled 
with silage, mostly corn and soy beans...” Address: Asst. 
Director.

527. Mann, Harold H. 1916. Fodder crops of Western India. 
Bombay Department of Agriculture, Bulletin (Poona, India) 
No. 77. 142 p. See p. 128-30. [4 ref]
• Summary: Section XVI titled “Soy beans” (p. 128-30) 
states that this plant (Glycine soja) has been much utilized 
and recommended as a fodder crop during the last few 
years in many parts of the world. It “is also cultivated to a 
very considerable extent in the hills of North-East India.” It 
“demands a moist temperate to sub-tropical climate such as 
is found in the Naga hills... Hence in introducing the crop 
it must be remembered that it is not adapted to a very hot 
climate, but is rather suited to a lower temperature and less 
tropical conditions.
 “This may account for its practical failure when grown 
in the rainy season in Western India It was fi rst tried at Poona 
[Footnote: See Poona Experiment Farm Report, 1905-06] 
in 1905-06 and grown in the rains when it seemed to be 
unhealthy throughout its growth and only gave 331 pounds 
of green fodder per acre. It has been grown in small plots 
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every year since that time, but the results have always been 
similar.
 “In 1911-12 and succeeding years, a number of 
American varieties and also a Java type have been tried in 
various centres. At Dhulia in 1911-12 in the rains, the Java 
soybeans grew well, gave a large quantity of leaf, and came 
to maturity in three months, giving 400 pounds of grain 
and 2,240 pounds of stalk per acre. The American varieties 
(Haberlandt, Hollybrook and Medium Green) grew much 
shorter not higher than nine to twelve inches high, and only 
yielded from 280 to 415 pounds of grain and from 120 to 400 
pounds of stalk per acre... At Dharwar the same varieties as 
at Dhulia did poorly in 1911-12.”
 “On alluvial soil the results at the same season were 
no better. At Nadiad on the light goradu soils of Northern 
Gujarat, the crop was a complete failure in the monsoon in 
two successive years. At Gokak, on sandy soil in the Deccan, 
Java soybeans went to leaf, but even then only gave a very 
small yield.
 “So that in all our centres the crop has not been a 
success in the rains. On the other hand few experiments 
have been made with soybeans as an autumn (rabi) or cold 
weather fodder, though this is the season to which it would 
seem naturally adapted. In 1915, however, it has been grown 
on a small scale on the Kirkee Military Dairy Farm as an 
autumn crop, and the results, unlike those quoted above seem 
to show considerable promise. It was suggested as a crop to 
put into the land after the monsoon to improve the soil and 
give leguminous fodder for the cattle at that season, and has 
created a very favourable impression.”
 Page 119 states: The “conclusion was states as follows 
in 1914 as regards Sind: ‘The ideal pulse would give 
repeated cuttings of good fodder in the hot weather and give 
a fi nal cut for seed before being ploughed in for rabi crops. 
Val (Dolichos lablab) and chavli (or cowpea; Vigna catjang) 
followed by soybean and velvet bean seem to be the most 
promising up to date’” (Footnote: “See Reports, Larkhana 
and Landhi Agricultural Stations, 1913-14”). Address: D.Sc., 
Principal, Poona Agricultural College [India].

528. Noll, Charles F. 1916. Soybeans for Pennsylvania. 
Pennsylvania Agricultural Experiment Station, Annual 
Report 18:47-57. For the year 1914-1915. [8 ref]
• Summary: This article is in Part II of the Annual Report 
of the Pennsylvania State College. Contents: Introduction, 
Value and uses of the crop. Production of seed. Soybeans 
for green feed or hay. Soybeans for green manure and cover-
crop. Soybeans for ensilage. Soybeans for hog pastures 
(“Soybeans and corn grown together can be ‘hogged off’). 
Adaptability of soybeans. The soybeans’ place in the rotation 
(and fertilizer trial with acid phosphate). Soil preparation. 
The inoculation of soybeans. The seeding of soybeans. 
Cutting soybeans (for hay with an ordinary mowing 
machine). Threshing soybeans. Varieties of soybeans. Variety 

testing at the Pennsylvania Experiment Station: Test in 1913, 
test in 1914. The best yielding varieties of soybeans at the 
Pennsylvania Experiment Station. The varieties that have 
yielded best in other sections of Pennsylvania. Notes (incl. 
seed color and days to maturity) on a few of the better known 
and generally advertised varieties: Ebony, Haberlandt, 
Hollybrook, Ito San (purchased from Wing Seed Co.; used 
as the check), Mammoth Yellow, Medium Green (Guelph 
Medium Early Green), Medium Yellow (Mongol, Roosevelt–
yellow seeded), Wilson. Soybeans and cowpeas compared: 
For forage, for seed production, adaptation. Tables show: 
(1) Yields in the two rotations. (2) Yields of hay and seed 
per acre in 1913 and 1914 from different varieties. Varieties 
tested but not mentioned above: Amherst, Chestnut, 
Manchuria 30953 (B.P.I.), Merko, Mikado, Mongol, Ohio 
7496, Peking, Sable, Swan. Photos show: (1) A man, wearing 
a coat and tie, standing in a fi eld where soybeans are grown 
with corn for silage. (2) A good growth of soybeans in rows 
on the Experiment Station farm. Rows are 30 inches apart. 
Sown May 19, photographed July 30. A man is standing in 
the fi eld.
 “On good soil in a fair season at least 20 bushels of 
seed should be produced per acre. Yields of 25 bushels have 
been commonly reported and yields of 40 bushels have 
been known. There has been so good a demand for seed that 
the price is high, the retail price being $2.00 to $3.50 per 
bushel... Soybeans are hardier and can be sown earlier than 
cowpeas and in the fall can withstand light frosts the better... 
Inoculation is almost invariably required for soybeans when 
fi rst grown in a locality, while it is seldom required for 
cowpeas.” Address: Asst. Prof. of Experimental Agronomy 
[State College, Pennsylvania].

529. Porter, W.R. 1916? McLeod, Ransom County: E.W. 
Griggs, Manager. Superintendent of Demonstration Farms 
for North Dakota, Annual Report 10:1-78. For the year 1915. 
See p. 29-30. Undated.
• Summary: The section titled “McLeod, Ransom County: 
E.W. Griggs, Manager” (p. 29-31) begins: “This is the sixth 
season that this farm has been in operation. In 1915 the plan 
of getting this farm largely into alfalfa, red top corn and oats 
was realized. While no livestock were put on it this year, it is 
the plan to put livestock on this farm in the winter of 1916.”
 The short subsection titled “Soy beans” states: “Soy 
beans were tried on a small fi eld. The soil was inoculated. 
No nodules formed on the roots of the beans, yet they 
made a remarkable growth and fully matured. They yielded 
at the rate of approximately 15 bushels of shelled beans 
per acre.” Address: Superintendent of North Dakota State 
Demonstration Farms.

530. Weekly News Letter (USDA). 1917. The soy bean. 
Thrives in United States–Of importance as source of oil, 
food products, and fertilizer. 4(23):4. Jan. 10.
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• Summary: “While the bean may be grown throughout 
the humid and semihumid sections of the South and in the 
southern portion of the corn belt, it thrives especially well in 
the cotton-growing regions.”
 “Soy beans have been grown for forage in this country 
for many years, and their adaptability to a wide range of 
climatic and soil conditions has been fully demonstrated. In 
recent years the crop has been grown to an increasing extent 
for its seed in eastern North Carolina. A large production 
of the beans in this section in 1915, together with the 
occurrence of a cottonseed shortage, led to the experimental 
pressing of a considerable quantity of beans by local oil 
mills. These experiments were entirely satisfactory, and the 
mills participating in them are now taking an active part in 
the development of this new industry with American-grown 
beans. Oil mills on the Pacifi c coast have been operating 
for several years with soy beans imported from Manchuria 
[since about 1911] and have found a ready sale in this region 
for the oil, cake, and other products.”
 “In large bean-growing districts special harvesters for 
gathering the seed in the fi eld are used quite successfully. 
The cost of production varies from $7.50 to $12 per acre, 
depending on the methods employed in growing and 
handling the crop... The average yield in eastern North 
Carolina is about 25 bushels, although many fi elds produce 
35 bushels or more to the acre.” Address: Washington, DC.

531. Williams, C.B. 1917. Re: Tests of soybeans with high 
oil content. Letter to Prof. W.J. Morse, Bureau of Plant 
Industry, Washington, DC, Feb. 3. 2 p. Typed, with signature 
on letterhead.
• Summary: “Dear Prof. Morse: In connection with your 
letter of January 4 we are wondering if the high oil strains 
mentioned are represented in the lot of fi fty tested on our 
plats during the past season.
 “If this be true we have data on these in regard to yield 
and it would probably only be necessary to test those which 
have given a good yield at this point. The strains which have 
yielded best with us are:
 “37250–30.00 bushels per acre.
 “37272–29.05 bushels per acre.
 “37301–26.98 bushels per acre.
 “37048–25.40 bushels per acre.
 “38215–24.90 bushels per acre.
 “37399–23.35 bushels per acre.
 “37295–22.31 bushels per acre.
 “37054–21.79 bushels per acre.
 “37077–20.75 bushels per acre.
 “37243–20.24 bushels per acre.
 “38458–20.75 bushels per acre.
 “Strains which yield lower than these could probably 
not come in competition with Mammoth Yellow even though 
their oil content were high. It is possible however that high 
oil content strains, which yield low, could be crossed with 

Mammoth or other high yielding strains with profi t. We are 
interested in the matter of increased oil content and shall be 
glad to make such tests as may help in the discovery of high 
oil strains for this section.
 “In connection the soybean and cowpea work conducted 
in cooperation with your offi ce, we are wondering if it could 
be changed somewhat without materially injuring the test. 
In making these tests we have found it diffi cult to fi nd a 
suffi cient area of uniform soil on which to make the test. The 
results have not been as consistent as we would like. On this 
account we would suggest that two varieties of soybeans and 
two of cowpeas be used in the culture test instead of three. In 
the case of soybeans Manchu and Tokyo could be retained. 
This would give one late and one early variety in the test. Of 
the cowpeas Whippoorwill and New Era could be retained.
 “In our tests it has been practically impossible to 
cultivate the eighteen inch rows and they are usually taken 
by grass and weeds. Tests in two foot rows would be more 
practical for our conditions. We understand that these tests 
are being correlated with your tests at Washington [DC] and 
hope the changes suggested will not interfere with the test 
under your conditions.
 “Yours very truly,...”
 Location: National Archives, College Park, Maryland. 
Record group 54–Bureau of Plant Industry, Soils and 
Agricultural Engineering. Subgroup–Div. of Forage Crops 
and Diseases. Series–Correspondence with State Agricultural 
Experiment Stations, 1899-1928. North Carolina. Box 26. 
P.I. 66, Entry 68.
 Sent to Soyinfo Center by Matthew Roth, Dec. 2016. 
Address: Chief, Agronomy Div., North Carolina Experiment 
Station, conducted jointly by the North Carolina Dep. of 
Agriculture and Agricultural and Mechanical College, West 
Raleigh [North Carolina].

532. Kuraz, Rudolf; Senft, Emanuel. 1917. Anbauversuche 
mit gelbsamiger Sojabohne in Oesterreich [Agronomic trials 
with yellow-seeded soybeans in Austria]. Zeitschrift fuer 
das Landwirtschaftliche Versuchswesen in Oesterreich 20(1-
2):177-211. Jan/Feb. [5 ref. Ger]
• Summary: Above the title is written (in German) 
“Proceedings: Communication of the Committee for 
National (staatlichen) Promotion of the Cultivation of 
Medicinal Plants in Austria.”
 Contents: Introduction (by Emanuel Senft). Report: 
Introduction. Foreword. Varieties cultivated: G.-Soja and 
D.-Soja. I. Some cultivation trials: Soil, weather conditions, 
cultural trials with G.-Soja (1914, 1915, 1916), cultural 
trials with D.-Soja (1914, 1915, 1916), cultural trials with 
Vukovar-Soja (in Vukovar, Slavonia [Croatia]). New 
varieties: S.-Soja, B.-Soja.
 II. Cultural trials in individual regions of Austria: 
1915 G.-Soja in Steiermark. 1915 D.-Soja in Steiermark, 
Böhmen, Mähren. 1916 in Lower Austria (Niederösterreich), 
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Upper Austria (Oberösterreich), Mähren, Steiermark, 
Böhmen, Kärnten (also called Carinthia), Istria (Istrien), 
Krain, Hungary (Ungarn), Germany (Deutschland), Bosnia 
(Bosnien), Salzburg, Schlesien (Troppau, Freudenthal), 
Vorarlberg, Tyrol (Tirol, Innsbruck), Dalmatia (Dalmatien). 
Conclusions (trials ended at the end of December 1916).
 The cultural trials conducted during the years 
1914, 1915, and 1916 throughout Austria were largely 
unsuccessful. Because the fi elds were heavily manured 
with stall manure and well inoculated, the plants showed a 
vigorous vegetative growth, so that the introduction of the 
soybean as a green forage plant could be well recommended. 
But it remains to be seen whether the soybean can be 
grown for its seeds. We already know that in many parts 
of Austria, the soybean will not completely mature its 
seeds under unfavorable weather conditions. In 1916, for 
example, in Mähren [Moravia] and Lower Austria, many 
trials demonstrated this. The problem is not with the plant 
but with the climate and weather. In most parts of Austria, 
farmers should not develop unreasonably high hopes over 
this “wonderful foreigner.”
 Three trials accompanied by reports were conducted 
in Bosnia. It seems that certain regions in Bosnia can be 
considered for commercial cultivation of soybeans. In Tesanj, 
G.-Soja was planted at the beginning of June and harvested 
when completely ripe in mid-September. Individual plants 
produced 180 seeds on average. In Derventa (115 meters 
altitude) the plants lived for 119 days and yielded 1,100 kg/
ha. In Jajce (330 meters altitude; as of 2002 in north-central 
Bosnia and Herzegovina on the Vrbas River), 330 kg/ha of 
well matured soybeans were harvested. The experimenters 
consider soybean cultivation to be promising and want to 
continue on a commercial scale. Note 1. In 1908 Bosnia and 
Herzegovina were annexed by Austria-Hungary.
 At the end of this article are nine photos of several 
types of soybeans grown in various locations, especially 
Korneuburg (in Lower Austria).
 Note 2. This is the earliest document seen (April 2020) 
concerning soybeans in Bosnia and Herzegovina, or the 
cultivation of soybeans in Bosnia and Herzegovina. This 
document contains the earliest date seen for soybeans in 
Bosnia and Herzegovina, or the cultivation of soybeans 
in Bosnia and Herzegovina (1916). The source of these 
soybeans is unknown. Address: 1. Dr., Austria; 2. Lecturer, 
Master of Philosophy (Dozent, Magister der Philosophie), 
Vienna, Austria.

533. Fain, John R.; Vanatter, P.O. 1917. Soy beans and 
cowpeas. Georgia State College of Agriculture, Extension 
Circular No. 46. 8 p. March.
• Summary: Contents of the section on soy beans: History. 
Description of plant. For food and oil. Seeding in corn. 
Hay. Soy beans for silage. A grazing crop for hogs. Soil 
requirements. Inoculation. Seeding. Drought resistance. 

Varieties. Varieties grown for less than three years: Edward, 
Cloud, Jet, Tokio. Diffi culty in production (rabbits, 
the pods burst upon maturing). Methods of harvesting. 
Recommendations.
 Table 1, titled “Variety test, soy beans–Average of three 
years” (p. 4) lists the following varieties: Virginia, Black, 
Mammoth Yellow, Wilson, Pekin, Haberlandt, Brown, 
Tarheel, Acme, Hollybrook, Ito San Yellow. For each variety 
is given: Yield of seed and of hay. Date harvested for hay, 
for grain. Days to mature. The highest seed yield came from 
Virginia (21.81 bushels/acre), followed by Black (15.41) and 
Mammoth Yellow (14.85). The highest yield of hay cane 
from Black (2.03 tons/acre), followed by Mammoth Yellow 
(1.92) and Acme (1.80). The earliest variety is Ito San 
Yellow (94 days). “Some of the dwarf kinds that have been 
tried, mature much earlier but give very poor yields. The 
early Dwarf Green was tried out for three years and gave a 
yield of slightly over one-half ton of hay per acre, and a yield 
of grain correspondingly low. Ordinarily these very early 
sorts will not be used” (p. 4).
 A table at the end of the article gives a comparative 
analysis of the chemical composition of soy bean and 
cowpea grain and hay. Address: 1. Prof. of Agronomy; 2. 
Instructor in Agronomy. Both: Athens, GA.

534. Jenkins, E.H.; Street, J.P.; Hubbell, C.D. 1917. Tests 
of soy beans, 1916. Connecticut Agricultural Experiment 
Station, Bulletin No. 193. 10 p. March.
• Summary: Contents: Soy bean oil: Meal, seed, forage 
(yield and composition of 17 soybean varieties). Soy beans 
as green manure. Cow peas. Suggestions for growing soy 
beans. What uses can be made of soy beans in Connecticut. 
Note on the plant food in a corn crop.
 “During 1916 a considerable number fi eld tests of soy 
beans have been made by farmers in this State. The County 
Agents of the Extension Department of the Agricultural 
College have placed and superintended these tests... The 
purpose of this bulletin is to record the results of the Station’s 
tests at Mount Carmel in 1916 and certain other data which 
concern the soy bean crop.
 “There are four products derived from this crop, one 
or more of which give it importance in different sections of 
the country. These are the oil, the oil cake or meal, the seed, 
and the forage, which is used either for hay, ensilage, soiling 
cattle, or as a green manure.”
 A table on (p. 5) shows the yield and composition of 17 
soybean varieties grown at Mt. Carmel in 1916. The varieties 
are: Ito San, Cloud, Swan, Morse, Hollybrook, Wilson, 
Ohio 7496, Manchuria, Arlington, O’Kute [Okute], Wing’s 
Mongol, Medium Green, Ebony, Kentucky 10, Kentucky 11, 
Kentucky 24. The fresh yield of forage averaged 9,839 lb/
acre (maximum fresh yield was 13,590 lb/acre from O’Kute), 
and the water-free yield averaged 2,600 lb/acre (maximum 
water-free yield was 3,325 lb/acre from Medium Green). 



SOYBEAN YIELDS AND YIELD RESEARCH (10 BCE to 2021)   307

© Copyright Soyinfo Center 2021

“The yields in almost all cases are disappointing.” Includes 
many smaller tables showing yields and composition of soy 
beans. A photo (on the front cover) shows a man standing in 
a fi eld of soy beans. Address: 1. Director of the Station and 
Treasurer, New Haven, Connecticut; 2. Chemist in Charge; 
3. Asst. Plant Breeder.

535. Prince, Ford S. 1917. The soy bean in New Hampshire. 
New Hampshire Agricultural Experiment Station, Bulletin 
No. 181. 20 p. March.
• Summary: Contents: Introduction. Description of the 
plant. Reasons for growing soy beans. Soils and fertilizers. 
Inoculation. Seeding the crop. Soy beans mixed with corn 
(“Many farmers have tried to grow soy beans and corn mixed 
in the same rows for silage. On account of the difference of 
the size and shape of the seeds it is hard to secure a uniform 
stand of either one”). Cultivation. Harvesting. Soy bean 
yields (as forage). Feeding value of soy beans. Varieties. 
Other uses of the soy bean: As a soiling crop, as a seed crop, 
as a human food, as a crop for soil improvement.
 “The purpose of this bulletin is to describe methods 
of growing and harvesting the soy bean, to discuss ways in 
which our farmers may use it, and to report some fi eld trials 
of varieties, inoculation and fertilization which may have 
been made at the Experiment Station during the past few 
years.”
 Tables I and II show variety characteristics of soy 
beans: Kentucky, Wisconsin Early Black, Black Champion, 
Guelph, Swan, Manhattan, Medium Yellow (Connecticut), 
Hollybrook, Ebony, Haberlandt, Mammoth, Medium Yellow 
(B.P.I.), Wilson, Manchu, Black Eyebrow, Ito San.
 Table I gives for each variety: Color of seed, color of 
seed scar [hilum], weight of 100 seeds, color of pubescence, 
color of bloom [fl ower], character of foliage (ranges from 
fi ne to coarse). Table II gives: Number of days until fi rst 
bloom, number of days until fi rst pods, number of days until 
fully podded, stage of maturity at cutting–112 days after 
planting.
 Table III–Effect of inoculation on green weight per 
acre: Inoculated–7.192 tons. Uninoculated 4.672 tons. Table 
IV–Soy Bean Yields and Analyses, gives the yield and 
constituents of sixteen varieties; and Table VII–Digestible 
Nutrients in 100 Pounds, compares soybean hay with alfalfa 
hay, red clover hay, and timothy hay.
 Concerning yields: “The highest green weight per acre 
recorded is slightly over 10 tons, with an average for 16 
varieties of over 8 tons. The highest yield of dry weight per 
acre is slightly over 2.6 tons, with an average of 2.15 tons. 
The inoculated plot of soybeans gave 7.192 tons in green 
weight to the acre, while the uninoculated plot gave 4.672 
tons, thus representing a gain of 2.520 tons per acre due to 
inoculation.
 Concerning use as a human food (p. 19): “Although the 
soy bean has not been in general use as a human food, it is 

highly nutritious and is at present on the market in the larger 
cities for human consumption on account of the prevailing 
high prices and scarcity of fi eld beans. It is not as palatable 
at fi rst as the ordinary bean, but there is no doubt that our 
people can acquire a taste for it. The bean is prepared by 
either stewing or baking. It requires considerably longer to 
cook the soy bean than other beans.”
 Photos show: (1) Soy beans uninoculated and inoculated 
(front cover). (2) Plant of Medium Yellow soy beans with 
leaves removed to show pod formation (p. 3). (3) Roots of 
soy bean showing nodules. “A veritable nitrogen factory” 
(p. 5). (4) A man standing in a fi eld of Medium Green soy 
beans (p. 7). (5) Men standing in a fi eld of uninoculated 
and inoculated soy beans (p. 9). (6) Two large heaps of 
inoculated and uninoculated soy beans after harvesting. The 
inoculated heap is larger (p. 10). (7) A man standing in a fi eld 
of corn and soy beans grown together. “Good soy beans can 
be produced in corn if conditions are favorable” (p. 11).
 Note: This is the earliest document seen (Oct. 2004) that 
mentions the soybean variety Wisconsin Early Black.

536. Williams, C.G.; Park, J.B. 1917. Soybeans: Their 
culture and use. Ohio Agricultural Experiment Station, 
Bulletin No. 312. p. 577-600. March. [3 ref]
• Summary: This bulletin consists of two articles: “Soybean 
Culture” by Williams, and “Uses of Soybeans” by Park. The 
latter, which contains extensive information on soyfoods, 
is an extract of Park’s paper titled “Soybeans as Human 
Food. Palatable Dishes Made from a Comparatively New 
Legume”; it was printed in Ohio Agricultural Experiment 
Station Monthly Bulletin 2(9, whole no. 21):299-303. Sept. 
1917.
 Contents: I. Soybean culture. Introduction: Production 
in Ohio, place. Climate and soil requirements: Climate, soil, 
fertilizers, inoculation. Seeding and cultivation: Seed bed, 
time of seeding, manner of seeding, depth seeding, rate of 
seeding, cultivation. Harvesting: For hay, for silage, for seed 
(“The best implements for cutting soybeans for seed are the 
mowing machine with side-delivery attachment, the self-rake 
reaper and the grain binder.”), threshing. Varieties: For seed 
production, for hay. The effect of soybeans in crop rotations.
 Tables show: (0) Acreage planted to fi ve legumes 
in Ohio. Red and alsike clover: 880,676 acres (No. 1). 
Soybeans: 4,921 acres (No. 4). (1) Rate of seeding and yields 
of soybeans in Ohio from 1909 to 1916. Best rate–3 pecks/
acre–gave 6-year average yield of 3,540 lb/acre of beans. (2) 
Description of 25 varieties: Amherst, Auburn, Cloud, Ebony, 
Elton (Chestnut)* (* = The Elton was fi rst sent out by the 
U.S. Department of Agriculture under the name of Chestnut), 
Habaro, Hollybrook, Ito San, Ito San 17268, Manchuria, 
Medium Green, Mongol, Mikado, Ohio 7491, Ohio 7496, 
Ohio 9001, Ohio 9016, Ohio 9035, Ohio 9100, Ohio 9110, 
Sable, Shingto, Taha, Wing’s No. 1, Yosho. The fi ve highest 
yielders of grain are: Ohio 9016 (29.22 bu/acre, 5 year 
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average), Ohio 7496, Elton, Ito San 17268, and Shingto.
 (3) Yields of grain and straw of these 25 varieties. (4) 
Variety tests at the county experiment farms (yields of 8 
varieties). (5) Soybean hay test (yields of 10 varieties, 1912-
1916). (6) Wheat yields following crops of corn, soybeans 
(the highest), potatoes, or oats.
 Part II. Uses of soybeans. Introduction. Use for animal 
food: Hay, grain, soiling crop. Special uses and products: 
Soybean meal, soybean oil. Use for human food: Soy sauce, 
soybean milk, use of the whole beans.
 Concerning soymilk and tofu (p. 300): “If a small 
amount either of acid or of magnesium or calcium salts is 
added to the liquid [soybean milk], or if it is allowed to stand 
until sour, a curd is formed which settles out, leaving a clear, 
yellowish, watery liquid. The grayish white curd can be 
drained, pressed and eaten like cottage cheese. When salted 
and fried it is palatable, and can be used as a salad. This bean 
curd is the tofu which is so extensively eaten in the Orient. It 
is made fresh every day, and is as staple an article of diet of 
Oriental peoples as bread is of ours. As used by the Japanese 
these cakes contain 83 to 88 percent of water, 7 to 11 percent 
of protein and 4 to 5 percent of fat.”
 Concerning use of the whole beans: “When properly 
roasted and prepared, the ripe soybean makes a good 
substitute for coffee, equal to many of the cereal preparations 
on the market” (p. 302).
 Photos show: (1) A soybean plant with its leaves 
removed to show pods (front cover). (2) A fi eld of soybeans, 
with about half the leaves fallen, ready to be cut for seed 
(opposite p. 581). (3) Root system of a soybean plant with 
“numerous nodules in which nitrogen-fi xing bacteria live” 
(p. 583).
 Tables show: (7) Percentage composition and 
digestibility of soybean meal (pressed, or extracted) and 
other foodstuffs [oil meals and feed grains] for comparison. 
(8) Quantity and value of imports of soybeans, soybean cake, 
and soybean oil into the United States, 1910-1915.
 Bar charts show (p. 600): (1) Pounds of digestible 
protein in 100 pounds of 14 food materials; soy beans are 
highest at 28.3 lb. (2) Pounds of digestible protein and 
digestible carbohydrate that one dollar will buy in the form 
of the same 14 food materials; in the form of soy beans, 
it will buy the most digestible protein (9.43 lbs at 3 cents/
pound) and the 4th most digestible carbohydrate (after corn 
meal, rice, and wheat fl our). Address: Wooster, Ohio.

537. Hartford Courant (Connecticut). 1917. Incubator is 
better than hen:... Farmers urged to plant soy beans this year. 
April 5. p. 5.
• Summary: In the town of Ellington, Connecticut, the last 
of nine four-day extension schools in agriculture and home 
economics was held in the town hall. “One of the dairymen 
showed fi gures in his feeding of alfalfa hay and corn and 
soy bean silage, supplemented by a grain mixture. This herd 

averaged twenty pounds of 5 per cent milk daily...”
 The section titled “About soy beans” has the following 
contents: For green feed in late summer–To help out the 
pasture. For silage with corn. For seed production (“Seed are 
scarce; the price varies for $2 to $4 a bushel, and the yield 
runs from 13 to 30 bushels per acre”). For soil improvement. 
If you try [growing] soy beans remember.

538. Orange Judd Farmer. 1917. Soy bean and cow pea 
varieties. 62(17):6. April 28.
• Summary: “The leading varieties of soy beans for seed 
yield in central Illinois found in a series of tests since 1903 
are Haberlandt, Hong Kong, Chestnut, Amherst, Ebony, 
Sherwood, and Nuttall... For those who grow soys for seed 
and straw to return to the land, it is interesting to note the 
varieties that gave the highest yield of straw for a period of 
six years are Meyer, Hong Kong, Sherwood, Haberlandt, 
Swan, and Nuttall.
 “For southern Illinois the Medium Yellow is considered 
the best early variety of soy beans. Ebony is a desirable 
late variety... The average yields of different varieties of 
soy beans in the south part of the state have been 6.5 to 16 
bushels per acre...”

539. A.K. [FC 30.761]: New U.S. domestic soybean variety. 
1917. Seed color: Yellow (straw), hilum pale.
• Summary: Sources: Burlison, W.L.; Allyn, O.M. 1917. 
“Soybeans and cowpeas in Illinois.” Illinois Agric. Exp. 
Station, Bulletin No. 198. 20 p. April. See p. 7. A.K. has been 
tested for seed yield since 1914, when it gave 20.0 bushels/
acre.
 McC., J.W. 1919. “Utilization of the soy bean crop: 
It is valuable for all kinds of stock.” Orange Judd Farmer 
66(14):536, 555. April 5. See p. 536. In Illinois, the A.K. 
matures later than the Early Brown, Ito San, or Medium 
Yellow soy bean varieties.
 Piper, Charles V.; Morse, William J. 1923. The soybean. 
New York, NY: McGraw-Hill Book Co. xv + 329 p. March. 
See p. 162. “Introduced from Manchuria about 1912. Plants 
stout, erect, bushy, maturing in about 110 days; pubescence, 
tawny and gray; fl owers purple, 50 to 55 days to fl ower; 
pods 35 to 45 mm. long, 8 to 9 mm. wide, 6 to 7 mm. thick; 
number of seeds, 2-3; seed straw yellow, 7 to 8 mm. long, 6 
to 7 mm. wide, 5 to 6 mm. thick; hilum light brown; germ 
yellow; oil 19.2%; 159,000 to the bushel.”
 Woodworth, C.M. 1929. “Illini soybeans.” Illinois Agric. 
Exp. Station, Bulletin No. 335. p. 545-56. Aug. See p. 547. 
The A.K. has been facetiously called “All Kinds” because, as 
commonly grown, it is a mixture of so many types.
 Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA 
soybean germplasm collection inventory.” Vol. 1. INTSOY 
Series No. 30. p. 8-9. A.K. [FC 30.761] is in the USDA 
Germplasm Collection. Maturity group: IV. Year named or 
released: by 1917. Developer or sponsor: E.J. Kinney, Lucas 
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Paint Company, New Jersey. Literature: 05. Source and other 
information: ‘A.K.’ from northeast China in 1912 by the 
Lucas Paint Company, New Jersey. ‘A.K. [FC 30.761]’ was 
received by the USDA in 1940 as ‘A.K.’ from Young and 
Conway, Morganfi eld, Kentucky. Prior designation: None. 
Address: USA.

540. Burlison, W.L.; Allyn, O.M. 1917. Soybeans and 
cowpeas in Illinois. Illinois Agricultural Experiment Station, 
Bulletin No. 198. 20 p. April.
• Summary: Contents: I. Soybeans. Introduction. Soil 
and climatic requirements. Plant characteristics. Culture. 
Inoculation. How soybeans are harvested. When to cut 
soybeans. Variety trials for central Illinois–Tests at Urbana in 
Champaign County. Variety trials for southern Illinois–Tests 
at Fairfi eld, in Wayne County. II. Cowpeas.
 Page 3: “The soybean has rapidly gained popularity in 
Illinois during the last ten years because it fi ts so well into 
systems of farming when clover fails, and because it thrives 
in this climate under soil conditions which either exist or 
which the farmer can provide.
 “Soybeans may serve a variety of purposes, but up to 
the present time the crop has been cultivated primarily for 
seed production. On a more or less limited scale it will be 
found profi table for soiling cattle or sheep. As a hay crop it 
is satisfactory for most classes of live stock. When pastured 
by hogs and cattle, it gives profi table returns. When clover 
fails, soybeans may be grown as a green manure for soil 
improvement.
 “For years the soybean has been cultivated in Japan 
and China, mainly for human food and for oil. It was fi rst 
cultivated in the United States in 1829, but was little known 
until 1854.”
 “Inoculation (p. 5): It is usually advisable to inoculate 
soybeans. The surest way to accomplish this is by means of 
well-infected, natural soil, collected where soybeans have 
grown with an abundance of root nodules. Soybeans are not 
cross-inoculated by bacteria from other legumes.
 “The glue method of inoculation, fi rst suggested by this 
station, has been found very satisfactory. Prepare a solution 
by heating one gallon of water and six ounces of glue. 
Moisten the soybeans with the mixture and sift over them 
well-pulverized, infected soil. Apply suffi cient dirt to give a 
thin coating for each seed. Stir until the seeds are practically 
dry, and plant within a day or two.
 “Inoculation may be accomplished by drilling 100 
pounds of soil per acre with the seed, or by broadcasting 500 
to 1,000 pounds of infected soil after the ground is plowed 
and before the seed bed is prepared. For general practice, the 
Illinois Station does not recommend commercial cultures for 
inoculation of soybeans or other legumes.”
 Page 6: “Soybean variety tests at Urbana were 
systematically started on the University South Farm in 
1903. The seeding has been done with an ordinary grain 

drill, the seed openings being closed so as to place the 
drill rows 24 to 32 inches apart.” 30 to 40 pounds of seed 
per acre are suffi cient if the beans are planted in rows. In 
central Illinois, the leading varieties for seed production are 
Haberlandt, Hong Kong [Hongkong], Chestnut, Amherst, 
Ebony, Sherwood, Meyer, and Nuttall. “Ebony is a standard, 
consistent-yielding, medium-late variety. Medium Yellow, 
altho not a high-yielding variety in seed, is an early type, and 
for this reason it is usually planted when winter wheat is to 
follow soybeans.”
 Table 2 shows the average yields from 34 soybean 
varieties grown at Urbana from 1903 to 1916. The varieties 
are: Medium Green, Ebony, Ito San, Ogema [Ogemaw], 
Haberlandt, Black, Amherst, Chestnut, Swan, Meyer, Hong 
Kong [Hongkong], Wilson, Tashing, Nuttall, Sherwood, 
Medium Yellow, Flat King, Holly Brook (also spelled 
Hollybrook), Early Yellow, A.K. (fi rst tested in 1914), 
Early Yellow Dwarf, Early Black, Habaro, Merko, Pingsu, 
U.S.D.A. No. 16786, Jet, Early White, Ito San Northern, 
Early Yellow Northern, Medium Green Northern, Brownie, 
Acme, Yellow. The highest yield in one year from any 
variety (Chestnut) was 32.2 bushels/acre. The best overall 
yielders were Haberlandt, Chestnut, Hong Kong, and A.K.
 Table 4 shows yields of hay from 22 soybean varieties 
tested at Urbana from in 1904, 1905, 1914, 1915, 1916. The 
highest yield in one year from any variety (Hong Kong) 
was 2.65 tons/acre. The top yielders were Medium Yellow, 
Meyer, Late Yellow, and Early White. Table 6 shows the 
yields of straw from 32 soybean varieties. A similar set of 
6 tables is given for the results at Fairfi eld. “Cowpeas are 
rather unsatisfactory for central Illinois compared with 
soybeans. They are also distinctly less desirable for southern 
Illinois, except on poor, unfertilized, sour soil...” Table 14 
shows the characteristics of 27 different soybean varieties 
(listed alphabetically): Shape and size of plants, size of pod, 
shape of seed, color of seed, days for plant to reach maturity, 
general remarks.
 Note: This is the earliest document seen (Nov. 2020) that 
clearly mentions the soybean variety A.K. Address: 1. Assoc. 
Chief in Crop Production; 2. First Asst. in Crop Production.

541. Seed World. 1917. Emergency hay crops: Soybeans, 
peas and oats and millet recommended to increase hay 
supply. 3(5):232. May 5. SBV-;
• Summary: “General failures of new seedings of clover and 
grass have caused many farmers this year to look for crops 
that may be seeded now with slight break in the rotation and 
will yield satisfactory hay. For such emergencies soybeans, 
fi eld peas and oats, Hungarian grass and German millet have 
been found suitable.
 “Soybeans have been most profi table for this purpose 
at the Ohio Experiment Station at Wooster, yielding large 
crops of hay of high quality. Such hay is superior to clover 
in feeding value; and since the crop is a legume, soil fertility 
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may be increased by growing it. According to Bulletin 31:3, 
just issued by the Experiment Station, soybeans should be 
planted for hay from May 20 to June 20, about eight pecks 
per acre being drilled solid on a well-prepared seed bed. 
Owing to the high prices of beans many this year will prefer 
seeding three peeks in rows and cultivating two or three 
times. The hay will be a little less in yield and somewhat 
coarser than in solid drilling. The bulletin points out that 
proper bacteria should be spread on fi elds where soybeans 
have not grown before. Such inoculation may be effected by 
drilling in the row with the beans from 50 to 100 pounds per 
acre of soil from an old soybean fi eld. Medium Green has 
been the most satisfactory variety for hay in the Ohio tests, 
while Ito San, Shingto and Auburn have also yielded more 
than 4,800 pounds of hay per acre as a fi ve-year average.”

542. Stewart, Robert. 1917. Soy beans in the Corn Belt. 
A three-use crop that works well in the rotation. Country 
Gentleman 82(18):828. May 5.
• Summary: An account of the crop rotation of corn, 
soybeans, wheat and clover used by W.E. Riegel, manager 
of the Meharry farm, in Champaign County, Illinois. “The 
Meharry farm includes 800 acres, and is one of the largest in 
that part of Illinois. Mr. Riegel has had remarkable success 
with a rotation consisting of corn, soy beans, wheat and 
clover. He has used soy beans for a good many years, both as 
a soiling crop and as a green manure, but it is only during the 
past three years that he has given them a defi nite place in the 
rotation.
 “Last year he had 120 acres of soy beans and he expects 
to increase this acreage until he has 150 acres each year... the 
beans yield from sixteen to eighteen bushels of seed or when 
cut for hay, two tons to the acre...
 “The beans are thoroughly inoculated with nitrogen-
fi xing bacteria by means of the glue method, soil being used 
from a fi eld on which soy beans have been successfully 
grown. The beans are planted by an ordinary wheat drill with 
the shoes set every seven inches...
 “Mr. Riegel uses the beans in three distinct ways: For 
the production of seed; for the production of hay; and as a 
combination with corn for hogging down...
 “The seed fi nds a ready market. The 1916 crop sold for 
$2.25 a bushel.” A photo shows a fi eld of soy beans planted 
in rows. Caption: “After the beans are twelve to sixteen 
inches high cultivation is unnecessary.”

543. Perkins, W.R. 1917. Plant beans and peas (Letter to the 
editor). Atlanta Constitution (Georgia). May 13. p. A11.
• Summary: “Velvet beans, soy beans and cow peas are the 
most valuable trio of plants under average conditions that 
can be grown on the farms in Louisiana and other southern 
states... Their chief value is in their power to build up poor 
and worn-out soils or keep up the fertility of productive soils, 
and as crops for feed.”

 Velvet beans are best for fertilizer, soy beans for hay 
and silage, and cow peas as a good catch crop. “As long as 
cotton seed brings more than $30 per ton at the oil mills, soy 
beans may be grown as a satisfactory money crop. Fifteen to 
twenty bushels are considered as satisfactory yields, though 
there are records or more than forty bushels per acre.” 
Address: Live Stock Extension Service, Louisiana State 
Univ.

544. Hills, J.L. 1917. Concerning alfalfa and soy beans. 
Vermont Agricultural Experiment Station, Bulletin No. 204. 
p. 40-72. May. See p. 63-72.
• Summary: Contents of the section titled “Soy beans” (p. 
63-72): Introduction (and varieties). Culture and planting: 
Inoculation, as seed and grain, as a soiling crop, as a hay 
crop, as pasturage, soy beans and corn, as silage, as grain. 
Vermont trials with alfalfa and soy beans.
 “Only the early varieties should be considered for use 
here, such as the Early Yellow, Early Brown, Medium Black 
and Medium Green, maturing in 75 to 100 days.”
 Soy beans were grown successfully in various Vermont 
counties as follows (p. 68-72): (1) In Bennington County, 
Nov. 1916, as a forage plant for dairy cattle. (2) Franklin 
County, March 1916. Ten demonstrations were completed. 
Yields: About ten tons per acre green feed when planted 
alone; where planted with corn, about the same as corn alone. 
The Medium Green variety gave by far the best results, with 
Ito San second, and Mammoth Yellow third. How to plant: 
With corn most satisfactory. Use three to four quarts of beans 
with six to eight quarts of corn. Mix and plant with planter. 
Put in silo or feed green or in hay. (3) Orange County, March 
1917. “About thirty farmers grew soy beans in 1916. The 
results were good enough to warrant further trial. Twenty 
reported growing soys in 1915 and 52 intend to grow them in 
1917.” The Medium Green and Mammoth Yellow varieties 
were used. (4) Washington County, Sept. 1916. “Twelve 
successful demonstrations of soy beans and corn grown 
together have been planted, totalling somewhat over 180 
acres. The main reasons why this makes a good crop for 
dairy farms are the actual increases in the protein content 
of the silage and in the nitrogen content of the soil removed 
from the roots of the bean plant.
 “The results of growing soy beans are very noticeable 
on the succeeding crop, because of the nitrogen which their 
roots leave.” (5) Windham County, Dec. 1916. Variety test. 
The following were tested–arranged in descending order of 
yields of dry matter per acre: Jet (28,750 lb/acre of green 
fodder and 7,107 lb/acre of dry matter), Mongol, Medium 
Green, Ohio 9035, Chestnut, Royal, Early Brown, Mikado, 
Select Sable [probably Wing’s Extra Select Sable], Wilson, 
Mammoth Yellow, Ito San. (6) Windsor County, Nov. 1916. 
“Nearly 200 acres of soy beans were planted (by 35 farmers) 
either with corn or alone. Practically every farmer who grew 
the crop in 1916 expects to grow it in 1917.” Soy beans 
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planted with corn have been gathered by the corn harvester 
without diffi culty. Stock like soy beans.
 The late Joe Wing, “the Ohio Alfalfa king,” is discussed 
on p. 58 of this Bulletin. The variety “Select Sable” 
mentioned above is probably “Wing’s Extra Select Sable,” 
since we can fi nd no other mention of a variety named 
simply “Select Sable.” Address: Burlington, Vermont.

545. North Carolina Extension Service, Annual Report. 
1917. 3:16, 26, 29, 63-67, 69, 90. For the year ended June 
30.
• Summary: Soy is mentioned many times throughout this 
3rd annual report. Since the last report the United States has 
entered into the Great War (World War I)
 Page 16: “Agronomy: Extension work in Agronomy 
has been grouped principally around the increasing of crop 
yields, the community improvement of corn and cotton, 
increased acreage and use of soy beans, extension work with 
small grains, and attendance on meetings, fairs, conventions, 
conferences of various kinds relating to the improvement 
of agricultural conditions. Considerable attention has been 
directed to the State on account of the activity in increasing 
the acreage devoted to soy beans, and in making the by-
products of this bean after being crushed enter more largely 
into the economic life of the State.”
 Page 26: “Soy Beans: In the way of summer legumes 
we are fi nding that under most conditions soy beans are 
preferable to cowpeas. Some of their advantages are: they 
stand more wet weather and more dry weather, make a larger 
yield of forage and grain, and uniform ripening of the seed. 
The area planted to this crop has been much extended during 
the last year.
 “On demonstration acres of 2,800 acres the estimated 
yield of seed per acre is 17 bushels, and that of hay about 2½ 
tons.”
 “Cowpeas: We are still advocating the growing of 
cowpeas under conditions where it is more advisable to 
grow them than soy beans. This being an old crop with us, 
however, it does not need so much attention as soy beans and 
velvet beans. Our 500 demonstrators have estimated their 
yield of peas during the past season to average 12 bushels 
per acre as against 17 bushels for soy beans. There was not 
much difference in the estimated yield of hay per acre.”
 Page 28-29: “Negro Farm Demonstration Work... 
Summer Legumes: With summer legumes the work was 
fairly satisfactory. The records show that 123 farmers were 
induced to conduct demonstrations with soy beans on 236 
acres, and the average yield of seed per acre was estimated 
at 16 bushels. Much of these beans were harvested by hogs 
running in the fi elds, although some of them were cut for 
forage. In one county the agent has done good work by 
inducing the negroes to plant soy beans among corn. The two 
crops furnish a fairly balanced ration for hogs.”
 Page 62+: Report of Division of Agronomy:... 

“Increasing Crop Yields: Much effort has been given to the 
encouragement of growing large acreages of wheat, oats, 
and many other crops in the State, and to giving information 
as to how most economically to produce larger yields of 
these crops per acre. In response to our efforts, there was 
a material increase in the acreage of soy beans planted last 
spring.
 “The greatest increase in all of the leguminous crops 
has seemingly been in soy beans, with velvet beans next and 
crimson clover third.”
 Page 63: “Best Soy Beans for Different Sections: During 
the past season the Division of Agronomy of the Station has 
studied varieties of soy beans on seven of the test farms in 
order to determine the best yielding varieties for different 
sections of the State. At the Mountain farm the medium-
early varieties, such as Haberlandt, Austin, Virginia, and 
Wilson Black, have given the best results. Haberlandt and 
Austin have produced the highest yields of seed, and Virginia 
and Wilson Black have given the best results for hay. At 
the Piedmont farm Mammoth Yellow, Tarheel Black, and 
Virginia yielded most seed, and Tarheel Black, Virginia, 
and Wilson Black the largest amounts of hay, while at the 
Edgecombe farm Mammoth Yellow, Tarheel Black, and 
Tokio produced the largest quantity of seed, and Virginia and 
Wilson Black the most hay.
 Best Cowpeas for Different Sections: At seven of the 
test farms the varieties have been compared with each other, 
and with soy beans also, for hay and seed production. When 
planted in rows, the soy beans have produced more hay and 
seed than have the cowpeas; but when planted broadcast for 
hay, the cowpeas have generally outyielded the soy beans.”
 “Encouraging Soy-Bean Growing and Utilization in the 
State: During the year the Division of Agronomy has devoted 
a great deal of attention to the encouragement of the more 
extensive growing of soy beans in the State than has been the 
case heretofore. As a result of these efforts, and the efforts 
of others working along the same lines in the State, there 
was an increase of at least 20 to 25 per cent in the acreage 
planted this year over last year’s planting. From every part 
of the State information has come to us that farmers who had 
not previously grown this crop were greatly pleased with it; 
especially was this the case with those who took the proper 
precautions to put in the crop as it should be.
 “Thousands of letters of inquiry have come to us from 
all parts of the country with reference to the possibilities of 
soy-bean growing, how to put the crop in properly and how 
to most economically harvest it and handle it after maturity. 
“Several circulars have been prepared on the different phases 
of growing and handling the crop to supply the demands for 
information along these lines. The soy bean is one of the very 
best summer-growing leguminous crops that may be used in 
this State for soil-improving purposes. The vines, pound for 
pound, turned into the soil will add not only nitrogen, which 
was largely taken from the air, but a large amount of humus, 
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that is an essential need of many of our North Carolina 
soils. It has been estimated that the value of the fertilizing 
constituents in a good crop of soy beans plowed into the soil 
in a green state would add to the soil fertilizing constituents 
that would cost more than $2.50 per ton, and as there will 
ordinarily be 6 to 10 tons of this material produced per acre 
where the crop is grown successfully, its tremendous value 
may be appreciated. In many cases the value of the organic 
material added will be of great direct as well as indirect 
value in making the conditions in the soil more favorable to 
the growing of crops.
 “Soy Beans for Live Stock: On every farm there is more 
or less work and other live stock for which farmers must 
provide feed. For grazing purposes, soy beans have great 
value, especially for hogs. As a hay crop, when properly 
fed, soy beans may be utilized to good advantage. The hay 
is a little coarse, but stock usually are very fond of it. It has 
about the same amount of protein that is contained in alfalfa 
hay. The beans are rich in food nutrients, and for this reason, 
when properly fed, they may be used to good advantage.
 “Soy Beans for Human Food: There is no question but 
that there will be a greater utilization of the seed of this 
crop, before or after crushing, for human consumption as the 
years go by and the acreage devoted to the crop is materially 
increased throughout the South. The beans, because of their 
high content of food nutrients and palatability when properly 
prepared, make a very nutritious and appetizing food 
product.
 “To some extent the beans are being used at the present 
time in the manufacture of high-grade pork-and-bean 
products, about one-half to three-fourths soy beans being 
used with one-half to one-fourth navy beans. We have had an 
opportunity to sample a brand of pork-and-bean mixture put 
up with tomato sauce in which the proportion of soy beans 
to navy beans was three to one. We say, without hesitancy, 
that these were of very good quality. There appears no good 
reason why the manufacture of pork-and-bean mixtures in 
which soy beans are used should not materially increase. 
The beans contain as much or more protein than navy beans, 
and are much cheaper. As a matter of fact, during the present 
year the price at which navy beans sold wholesale was two 
to three times as high per bushel as soy beans bought at the 
same time” (Continued).

546. Gayle, H.K.; Lloyd, E.R. 1917. Silages for fattening 
steers. Mississippi Agricultural Experiment Station, Bulletin 
No. 182. 15 p. June.
• Summary: Mammoth Yellow soy beans gave a relative 
low yield of silage (4 tons/acre), but the feeding value of a 
mixture of equal parts Goliad corn and Mammoth Yellow soy 
beans was the highest of all combinations tested. In four lots 
of steers the largest profi t per steer came from 12 steers fed a 
mixture of corn silage and soy bean silage, and this mixture 
gave the best return per dollar invested.

 Tables show: (1) The cost of production and average 
market value of feeds (p. 4). (6) Chemical analysis of feeds 
(Incl. Goliad corn and Mammoth Yellow soy beans) (p. 13). 
(8) Nutrients consumed per pound of gain. (9) Digestible 
nutrient requirements (fold out, p. 15). Coeffi cients of 
digestibility for two silages (p. 15). Address: Agricultural 
College, Mississippi.

547. Hartford Courant (Connecticut). 1917. The case of the 
soy bean. July 21. p. 10.
• Summary: That the soy bean “will become forthwith an 
article of food for New England folk is very unlikely even 
though the National Emergency Food Garden Commission is 
now urging the public to can the beans.
 “The strange campaign for the introduction of this new 
article of diet has moved W.P. Brooks of the Massachusetts 
Agricultural Experiment Station to publish a fairly 
conclusive statement upon the matter. He says the advocates 
of the soy bean say something like this about it: -
 “’The soy bean is a very rich food; it can be successfully 
grown in Massachusetts and will give a large yield; it is 
palatable prepared and served in similar ways to those 
employed in the cooking of ordinary fi eld and garden beans. 
The last statement is, I believe, absolutely incorrect, and the 
others require qualifi cation. The fact that I have had unusual 
opportunities of observation and experience with this crop 
leads me to ask space for this article since I hope it may be 
the means of preventing discouragement and disappointment. 
I lived for twelve years in Japan. In that country the soy 
bean has for many hundreds of years been an important crop. 
The Japanese made practically no use of it as a vegetable 
prepared by ordinary methods of cooking. They are very 
largely vegetarians, and if it were adapted to such use there 
can be no doubt they would so employ it.’
 “Then Mr. Brooks goes on to say that since coming 
to this country he has tried baking the soy bean and the 
members of his family were a unit in agreeing that it was 
nowhere near as desirable as the native varieties. He had 
roasted and ground the bean and used it as a substitute for 
coffee and found it a trifl e less worse than when baked.
 “He says that the bean is rich in protein and fat but 
he adds that it is much too rich to be palatable. While the 
Japanese do not use it as a cooked food they contrive to 
make a cheese [tofu] of it, but this they do not prepare in the 
family but buy it of manufacturers. They also use the bean 
in preparing a sauce [soy sauce] and make extensive use of 
it as a food for cattle. Finally he says that while he does not 
wish to discourage experiments he does not think it will be 
regarded as useful as an article of food.
 “The most productive varieties, he says, are not likely to 
mature in Massachusetts but several varieties will generally 
produce a crop. They need, he says, a season a little longer 
than the larger sorts of fi eld corn and they will produce from 
twenty to twenty-fi ve bushels to the acre. Do Connecticut 
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people care to raise soy beans with this outlook, especially 
when it is considered desirable to inoculate the soil with a 
certain bacteria before attempting to get a crop?”

548. Lipman, Jacob G.; Blair, Augustine W. 1917. The yield 
and nitrogen content of soybeans as infl uenced by lime. Soil 
Science 4(7):71-77. July. [5 ref]
• Summary: Liming the soil increases the yield of soy beans 
and also the nitrogen (protein) content of the beans. When 
the crop is harvested as hay or as dry stalks, the yield and 
nitrogen content are also greater on limed soil. An acre of 
limed soil yielded an average of 19.3 bu of beans containing 
6.15% nitrogen, while an acre of unlimed soil yielded 13.2 
bu of beans with 5.73% nitrogen. Tables show: (1) The 
infl uence of lime on the number of nodules and percentage 
of nitrogen for soybeans when harvested as hay. Varieties: 
Cloud, Hollybrook, Manchu, Medium Yellow, Ohio 9035, 
Swan. (2) (2) The infl uence of lime on the yield and nitrogen 
content of soybeans when harvested at maturity, calculated 
on the acre basis. Varieties: Baird, Cloud, Ebony, Edna, 
Guelph, Hollybrook, Ito San, Manchu, Manhattan, Medium 
Yellow, Ohio 9035, Swan, Tarheel, Wilson.
 “Out of the fourteen varieties in 1916, only four fell 
below a yield of 18 bushels per acre on the limed plots, while 
the Wilson gave a yield of 25.5 bushels and Ohio 9035, 
Swan, Edna and Baird yielded between 20 and 25 bushels 
per acre.” Address: New Jersey Agric. Exp. Station.

549. Williams, C.B. 1917. Soybeans–A future economic 
factor in North Carolina. North Carolina State College of 
Agriculture, Extension Circular No. 57. 11 p. Sept.
• Summary: Contents: Introduction. Soybeans versus 
cowpeas (Soybeans are generally better yielders when 
planted in rows and cultivated.) Soybeans versus peanuts 
(“Soybeans at $1.00 to $1.50 per bushel are decidedly more 
profi table to the farmer than peanuts ranging in price from 
70 cents to $1.00 per bushel.” Soybeans yield 20-25 bushels/
acre.) Soybeans for the improvement of the soil. Soybeans 
for feed for live stock. Soybeans for human consumption. 
Utilization of soybeans by cotton oil mills (Soybeans can be 
milled at much less cost than peanuts or cotton, and their use 
can prolong the short operating season of the mills.) Products 
secured by oil mills in crushing soybeans.
 “Since the introduction of soybeans in North Carolina 
more than one-third of a century ago, the acreage devoted to 
this crop has steadily increased, particularly in the eastern 
part of the State... Notwithstanding the fact that this year 
there has been a material increase in the acreage devoted to 
this crop throughout the State, it has not been nearly as great 
as the importance of the crop justifi es...
 “Since the coming of the cotton-boll weevil into Texas 
in 1892,” affected farmers have been looking for a crop to 
take the place of cotton. “There is no doubt that the coming 
of this pest into North Carolina will lead to a material 

reduction in the acreage devoted to cotton and at the same 
time will force most growers to devote more attention to 
rational systems of rotation in which cotton may or may not 
enter.” (p. 2)
 “There is no question but what there will be a greater 
utilization of the seed from this crop, before or after 
crushing, for human consumption as the years go by and 
the acreage devoted to the crop is materially increased 
throughout the South. The beans, because of their high 
content of food nutrients, when properly prepared, make a 
very nutritious and appetizing food product.
 “To some extent, the beans are being used at the 
present time in the manufacture of high-grade pork and 
bean products, about one-half to three-fourths soybeans 
being used with one-half to one-fourth navy beans. We have 
recently had an opportunity to sample a brand of pork and 
beans with tomato sauce in which the proportion of soybeans 
to navy beans was as three to one. We say without hesitancy 
that these were of very good quality. There appears no good 
reason why the manufacture of pork and beans into which 
soybeans are used should not materially increase. The beans 
contain as much or more protein than navy beans and are 
much cheaper. As a matter of fact, during the present year, 
the price of navy beans bought at wholesale were three to 
four times as high per bushel as soybeans bought in the same 
way.
 “Soybean fl our or meal, when properly prepared, may be 
used in the making of many nutritious breads. Such breads 
are claimed, with much apparent truth, to be especially 
adapted for invalids suffering with certain diseases and for 
small children...
 “Soybean oil has at the present time wide usefulness in 
the manufacture of soaps, paints, varnishes, enamels, japans, 
linoleums, oil cloth and other water-proofi ng materials, 
asphaltums, salad oils, and other human foods. Therefore, it 
seems that there is an assured market for both the meal and 
the oil...
 “To appreciate the importance of the oil at the present 
time, it is only necessary to call attention to the importation 
into the country during the year ending July 1, 1917, about 
$19,000,000 worth from Oriental ports.”
 Photos show: (1) A fi eld of soybeans grown in rows 
for seed and soil-improving purposes. (2) Soybeans drilled 
in corn rows. (3) Hogs grazing in a fi eld of soybeans. (4) 
People harvesting soybeans (using a harvester drawn by 
two horses) from standing stalks in the fi eld, for seed and 
crushing purposes. (5) A man harvesting soybeans with a 
grain reaper.

550. Cooper, Morton O.; Spillman, W.J. 1917. Human food 
from an acre of staple farm products. Farmers’ Bulletin 
(USDA) No. 877. 11 p. Oct. See p. 4, 7.
• Summary: Table 1 (p. 4) is “A comparison of the food 
produced annually by an acre of land when utilized in the 



SOYBEAN YIELDS AND YIELD RESEARCH (10 BCE to 2021)   314

© Copyright Soyinfo Center 2021

production of various food crops and live-stock products.” 
For each crop or product is given: Yield per acre, calories per 
pound, pounds of protein per acre (digestible), and calories 
per acre.
 Food crops produce much more protein and calories 
per acre than dairy products or meat. One acre of soy 
beans (yielding only 16 bushels!) produces 294.7 pounds 
of digestible protein (almost twice as much protein as any 
other crop or product; common beans are #2 with 157.9 lb 
and corn produces 147.0 lb), and 1,534,000 calories (only 
about 50% as much as corn, the top calorie producer with 
3,124,240). By comparison, one acre can produce from 
beef (meat) only 18.5 lb of digestible protein and 130,000 
calories. From pork, one acre can produced 22.7 lb or protein 
and 672,945 calories. Of the various animal products, milk 
makes the most effi cient use of the land. One acre can 
produce 72.3 pounds of protein and 711,750 calories in the 
form of milk.
 In the section titled “Food value of crops” is a 
subsection for each crop. The soy bean (p. 7-8) “leads all 
other crops in the production of digestible protein, exceeding 
corn in this respect by almost exactly 100 per cent. This 
crop deserves more attention in this country than it has yet 
received. There is no reasonable possibility of overplanting 
it. Soy-bean meal, the residue after the oil is expressed, 
can be mixed with wheat fl our to the extent of 30 per cent 
without detriment to the palatability of the product, though 
the effect of such bread on the digestive tract is not yet 
known. Dry soy beans now are being used in considerable 
quantity as a substitute for navy beans in canneries with 
excellent results. In addition, the soy bean is an excellent 
forage crop for cattle and hogs. Its use for this purpose 
greatly reduces the necessity for the use of grain and mill 
products in feeding these animals. The soy bean is a legume 
recently introduced to this country. It requires inoculation 
when grown on land new to it. Many farmers have failed 
in their fi rst attempts to grow this crop because they have 
overlooked this point... Soy beans, by using suitable varieties 
for seed, can be grown from southern Michigan to the Gulf 
coast. The Department of Agriculture will furnish free on 
application full instructions concerning the culture and 
management of soy beans. (Farmers’ Bulletin No. 372.)”
 This section also discusses the peanut, oats, the navy 
bean, cowpeas, and buckwheat.

551. Farver, Warner E. 1917. Soybean hay and feeding costs. 
Ohio Farmer 140(19):427. Nov. 10.
• Summary: “Everybody knows the place wheat bran has 
in many nations, and also the price it generally has. When 
we consider that the analyses of bran and soybean hay are 
practically the same, and that 1½ to 2 tons of soybean hay 
can be raised per acre, we see why so many successful 
feeders use it.” Address: Holmes County, Ohio.

552. Hill, C.E. 1917. Report of the forage crop investigations 
on the eastern Oregon dry-farming substation, Moro, 
Oregon. Moro, Oregon. See p. 42-44.
• Summary: The section titled “Soy beans: Varietal test” 
states: “Soy beans were tested at the Moro Station for the 
fi rst time in 1917. Seed of four varieties–Black Eyebrow, 
Ito San, Early Green and Manchu was received from Mr. 
[William] Morse of the [USDA] Offi ce of Forage Crop 
Investigations and planted in summer fallow in rows three 
feet part. Two rows 8 rods long were seeded to each variety 
on May 19th.
 “All varieties but Early Green emerged with very 
fi rm stands. The plants averaged about 4 inches apart in 
the rows... Soil was secured from land on the experiment 
station farm at Corvallis which had grown soy beans and 
was drilled along the rows after seeding. The plants were 
examined during the season but none having nodules were 
found. The failure in securing nodules may be due to the fact 
that after the inoculated soil was drilled into dry ground, no 
rains occurred during the summer months. The varieties were 
given three cultivations and some hoeing.
 “All varieties but Early Green were harvested when the 
leaves were dry and falling... As all varieties but Manchu 
were damaged more or less by rabbits, it was not deemed 
advisable to take the total yield of the two rows seeded to 
each variety in determining the varietal yields.”
 The yields of the different varieties were as follows: 
Early green 11.4 bu/acre, Ito San 10.5, Manchu 10.5, Black 
Eyebrow 7.8. Address: Scientifi c Asst.

553. Zavitz, C.A. 1917. Results of co-operative experiments 
in agriculture. Ontario Agricultural and Experimental Union, 
Annual Report 38:9-33. For the year 1916. See p. 10, 13, 18-
19.
• Summary: In the section on “Spring crops, 1916,” a table 
titled “List of experiments for 1916” (p. 10), under “Grain 
crops” includes “Testing two varieties of Soy, Soja, or 
Japanese beans–2 plots.”
 In the section on “Varieties of farm crops,” a large table 
(p. 13) shows that 2 tests were conducted on “Soy beans.” 
Brown (comparative value 100), yielded 0.40 tons/acre of 
straw and 14.67 bu/acre (880 lb/acre) of grain. O.A.C. No. 
81 (C.V. 100), yielded 0.28 tons/acre of straw and 13.67 bu/
acre (820 lb/acre) of grain.
 The subsection titled “Soy beans” (p. 18-19) states: 
“Only two good reports of experiments with Soy beans 
were received from the experimenters in the past year. The 
Brown variety gave exactly one bushel more than the O.A.C. 
No. 81. This was the fi rst year in which the O.A.C. No. 81 
[apparently a selection from the Early Yellow variety] was 
distributed for co-operative experiments. It has surpassed 
the Brown Soy bean in yield per acre at the College but is a 
little later in reaching maturity.” Address: Dr., Prof. of Field 
Husbandry, O.A.C. [Ontario Agricultural College], Guelph 
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[Ontario, Canada].

554. Whittle, Charles A. 1917? Why soy beans? Southern 
Fertilizer Association, Soil Improvement Committee, 
Circular No. 3. 4 p. Undated. But it was received by the 
USDA National Agricultural Library on 24 May 1918.
• Summary: “If the boll weevil takes from 30 to 50 per cent 
of the cotton crop then something else must be grown to 
supplement cotton. Soy Beans can lay strong claims for a 
place. The demand for its oil and meal is rapidly increasing.” 
Contents: For human food: Soya biscuits (containing soya 
fl our), soy bean milk (used for centuries in Japan and China 
“Because of its food value and for sanitary reasons, it is 
of greatest importance to bakeries and confectioners”). 
For stock feed. For industrial uses: Soap and paint. Wide 
adaptation to soil and climate. The increasing demand. 
Varieties. Yields and returns. Fertilization. Address: Atlanta, 
Georgia.

555. Progressive Farmer (The) (Raleigh, North Carolina). 
1918. Three great forage crops–How to grow them: How to 
grow soy beans. 33(7):213. Feb. 16.
• Summary: Soils.–The soy bean has been particularly 
successful in the upper two-thirds of the Cotton Belt, 
especially on clay and clay loam soils. It is also very largely 
grown on certain reclaimed lands in eastern North Carolina. 
For the sandy soils of the lower South, we prefer velvet 
beans for soil improvement and as a grazing crop for hogs 
cattle.
 “Fertilizers.–Being a legume, or nitrogen-gatherer, the 
soy bean does well with fertilizers low in nitrogen content. 
On a fair grade of soil we recommend leaving out nitrogen 
entirely, using mainly acid phosphate at the rate of 200 to 
300 pounds per acre, and possibly some potash, when prices 
are low enough to justify its use.
 “Preparation.–As with most other crops, good soil 
preparation is important. Break well and use the harrow to 
make the seed bed fi ne and mellow. An important point is to 
see that the seed are not planted too deep, since poor stands 
will result.
 “Inoculation,–It appears fairly certain that to do best soy 
beans should be inoculated when planted on land where they 
have never been successfully grown. To do this, one of the 
standard artifi cial cultures may be used, or soil from a fi eld 
where soy beans have done well may be scattered broadcast 
over the fi eld to be planted at the rate of from 500 to 2,000 
pounds per acre.
 “Varieties.–The Mammoth Yellow, because of its 
luxuriant growth, is probably the most popular variety for 
the South, especially for hay. Other popular varieties are: 
Hollybrook, Ito San, Virginia and Haberlandt.
 “Methods and Time of Planting.–As a hay crop after 
oats, wheat or rye, soy beans are excellent, especially in the 
upper two-thirds of the Cotton Belt. However, they should 

be planted in rows and given two or three light cultivations, 
rather than broadcasted. Another popular method is to plant 
the beans in the corn rows between the hills of corn, the 
beans thus getting the benefi t of the cultivation given the 
corn. Beans may be planted any time from the middle of 
April to the fi rst of July. One-half bushel seed per acre is the 
usual rate of seeding in drills.
 “Cultivation.–Whether planted with corn or in drills 
alone, cultivation should be about the same with the primary 
objects of keeping down grass and weeds and conserving 
moisture with as little injury to the root system as possible.
 “As a Seed Crop.–Soy beans may generally be depended 
upon to make much heavier yields of seed than cowpeas, 
crops of 20 to 30 bushels per acre being common. The cost 
of cultivation is low and at present prices for labor it will be 
seen that the crop may be grown quite profi tably. In sections 
where the beans are largely grown a special bean harvester 
that harvests a row of beans at a time is used.
 “As a Grazing Crop.–Because of its heavy yield of 
seed, the soy bean is especially valuable for hogs, few crops 
equalling it in the production of cheap pork.
 “As a hay Crop.–Soy beans after small grain make a 
hay of excellent quality, especially high in protein. The hay 
should be cut after the pods are formed, but before they get 
dry enough to shatter out their seeds. Yields of hay run from 
one to three tons per acre.”

556. Dorsey, Henry. 1918. Growing soybeans. West Virginia 
Univ., College of Agriculture, Extension Dept., Circular No. 
204. p. 1-8. April. [1 ref]
• Summary: Contents: Importance of the crop. Requirements 
of the crop: climate, soil, lime, fertilizers, inoculation. 
Culture of the crop: seed bed, time of planting, manner of 
planting, amount of seed, cultivation. Harvesting the crop: 
for hay, for seed, for silage (harvest before loss of leaves; 
mix 1 part soybean plants with 2 parts corn), for pasture 
(turn in shoats before the seed is past the dough stage), 
threshing, care of seed. Yields of the crop: soybeans vs. 
cowpeas. Suitable varieties. Special uses. Human food. In 
crop rotations.
 Tables: (1) Composition of soybean hay and other feeds. 
(2) Yields of various nutrients in soybeans cut at different 
stages (1916).
 “Within the last fi ve years soybeans have assumed, due 
to their many desirable qualities, an important place in West 
Virginia agriculture and their importance is quite likely to 
increase. Less than a decade ago the crop was practically 
unknown. A conservative estimate derived from county 
agents’ annual reports indicates an acreage of more than 
6,000 in 1917. This acreage is almost equal to that of clover 
alone according to the census fi gures of 1910.”
 The section titled “Yields of the Crop” states (p. 7): 
“The yields of soybeans are large enough so that they may 
replace the oat crop in many places. While seed prices 
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are high, soybeans are one of the best cash crops one can 
produce. The table shows the recorded yields of some of the 
better varieties at the West Virginia Agricultural Experiment 
Station. In 1917, 18 varieties averaged 15.6 bushels of seed 
per acre.”
 This table has 5 columns, with the 9 varieties listed in 
descending order by seed yield. The columns are variety, 
years, bushels of seed, years, pounds of hay. The fi rst three 
columns show:
 “Morse, 3, 20.44
 “Wilson 89, 1, 17.03
 “Wilson, 4, 17.01
 “Peking, 4, 16.02
 “Virginia, 4, 15.44
 “Roosevelt, 4, 14.97
 “Sable, 4, 13.57
 “Arlington, 4, 13.39
 “Haberlandt, 1, 8.56
 The section on “Human Food” states (p. 8): “The 
scarcity of meats will doubtless lead to a wider use of 
soybeans in the human dietary. For centuries they have 
supplied a large proportion of the nitrogenous part of the 
food of the Chinese and Japanese. In the Orient the whole 
beans are not eaten directly but soy sauce, bean milk, bean 
curd, and vegetable cheese are made from them. Americans 
would doubtless object to many of these products. The 
whole beans have often been used like other beans–boiled, 
baked, or with pork. They need to be soaked several 
hours to remove the strong fl avor. Soybean fl our has great 
possibilities as a substitute for part of the constituents of 
various breads. When Americans learn to use the products of 
the seed, then there will be a ready market for the crop and it 
will take a regular place in our cropping scheme.” Address: 
Asst. Prof. of Agronomy, West Virginia Univ., Morgantown.

557. Trabut, Louis. 1918. Le Soja: Soja Max (L.) Soja 
hispida Savi [The soybean]. Algerie, Service Botanique, 
Informations Agricoles. Bulletin No. 55. 16 p. April. [7 ref. 
Fre]
• Summary: One cannot say that the soybean has been 
introduced to the Western world only relatively recently; 
it has been cultivated at the Jardin des Plantes since 1779. 
There the soybean has always produced seeds, which have 
been distributed to botanical gardens and amateurs interested 
in plants. It would be unjust to say that for 138 years no one 
has been involved in the utilization of soya in Europe. In 
fact, there have been a number of fervent popularizers and 
propagators of the plant. A history of this work is given, 
including the Vienna Exposition of 1873, the work of Prof. 
Haberlandt in Austria disseminating and testing soybeans 
and his remarkable book on the soybean published in 1878, 
the work of the Society for Acclimatization in France from 
1855 (they made the vegetable cheese, tofu [To-fou]), and 
exports from Manchuria to Europe.

 Since 1898, Manchuria, which can no longer cultivate 
the opium poppy, has greatly expanded its cultivation of 
soybeans and has looked for outlets in European markets. In 
1909 Manchuria exported 410,000 tonnes of soya, a fi gure 
which rose to 650,000 tonnes in 1912.
 A that time, according to Mr. Brenier, Director General 
of the Chamber of Commerce at Marseilles, the industry of 
Marseilles, confronted with a infl ux of new oilseeds, tried to 
obtain soya but ran into customs problems. It wasn’t clear 
whether soya should be classifi ed as a legume (because 
it is a bean) or as an oilseed (graine oléagineuse). While 
the matter was being debated, all the available beans had 
been purchased by Hull, England, and Hamburg, Germany 
(Académie d’Agriculture de France, 1917, p. 189).
 “As the Director of the Chamber of Commerce of 
Marseilles informs us, in England, Germany, and the 
Netherlands, the industrial use of the soybean has been 
growing in importance for several years. In Germany there 
even existed an important manufacture of soymilk.
 “A Chinese factory [run by Li Yu-ying] was installed 
a few years ago near Paris to enable the soybean to realize 
its full potential and to introduce various commercial food 
products made from this seed. In 1912 Messrs. Li Yu-
ying and Grandvoinnet published a work on the soybean, 
recommending its cultivation in France.
 “In 1917 Mr. Balland notifi ed the Academy of Sciences 
of the utilization of soya in war bread, biscuits, etc. All these 
products, said the knowledgeable chemist, can contribute to a 
good diet because of their rich nutrient content.
 “The Swiss, who consume many coffee substitutes, roast 
the soybean seeds to make a coffee.
 In Algeria, starting in 1894, soybean agronomic trials 
were started at the botanical station of Rouïba. The results 
were communicated to the other French colonies in 1898 [by 
Louis Trabut] in Bulletin No. 16 of the Botanical Service.” 
The results of these and subsequent trials in 1896 and 1897 
in Algeria are summarized.
 In 1896 a soybean with a green seed coat yielded 2,980 
kg/ha of soybeans.
 Pages 7-11 include discussions of the nutritional value 
of soybeans, their use in diabetic diets, the fact that soybeans 
are rarely consumed as such but are almost always processed 
into more sophisticated foods (including fermented foods). 
Following these trials, that were focused on a very important 
collection (80 soybeans in number) received [in France] 
from a missionary in China through the intermediary of Mr. 
H. de Vilmorin, the seeds were distributed and the results of 
their cultivation were generally good. There follows a letter 
from a person in Bou-Medfa [Bou Medfaa, Algeria]. Also 
discusses the availability, benefi ts, and method of producing 
soybean milk which the Chinese prefer to animal milks, 
and which is free of bacteria that can cause tuberculosis. 
In Algeria, soybean yields range from 12 to 30 quintals 
per hectare. Note: 1 quintal = 100 kg. The Arabs consume 
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soybeans boiled in salted water. In England a Soya Flour 
is sold which contains 75% wheat fl our and 25% soy fl our. 
This fl our is used commercially to make a soy bread. A Soja 
Biscuit is made in the Netherlands.
 Pages 12-14 list 26 soybean varieties in order of their 
earliness. Synonyms and characteristics are also given: 
Soja très hatif à grain noir (Extra Early Black; Vilmorin 
or Ogema [Ogemaw] of Michigan. Matures in 80-90 
days). Brun précoce (Early Brown from Indiana). Vireo 
(Tokyo). Chernie (Khabarovsk, Siberia; black seed). Auburn 
(American selection). Merko (Mekoechofka of Siberia; 
brown seed). Elton (Khabarovsk, Siberia; yellow seed). 
Chestnut (American selection 1907; brown seeds). Jaune 
d’Etampes (Yellow Etampes, or Ito San in America; One 
of the earliest varieties introduced to Europe and America). 
Vert de Samarow (Green Samarow, or Guelph in America; 
green seeds, matures in 120 days). Butterball (or Jaune 
géant {Yellow Giant} from Dammann, from Tokyo; yellow 
seeds. Matures in 110 days). Soja noir de Podolie (Black 
Podolia [Podolia is in today’s Ukraine], or Buckshot in 
America; black seeds). Wilson Black (Manchuria). Meyer. 
Austin. Haberlandt. Huang-Tou (Yellow Bean, from 
Ningouta {Ninguta, see Ning’an}). Bhetmas (from India; 
seed chocolate and yellow). Medium Yellow. Shingto (From 
Tieling {T’ieh-ling or Tiehling, Liaoning prov.}, Manchuria). 
Swan (from Canton). Soja tigré (Striped, spotted, or speckled 
soybean from Peking; seeds are grilled and eaten like 
peanuts). Brooks (Manchuria and China). Maculata gigantea 
(Large spotted, sold under this name by Dammann; probably 
the same as the American variety Meyer). Mammoth 
(American selection). Riceland (From China).
 The importance of inoculation with bacteria is 
emphasized. Soybeans can be cultivated with cowpeas for 
forage. An illustration (line drawing) on the cover shows the 
soy bean plant, with a close-up of the pods.
 Note 2. This is the earliest document seen (Nov. 2020) 
that mentions the soybean variety Wilson Black. Address: 
Director of the Botanical Service for the Government of 
Algeria.

558. Kiesselbach, T.A. 1918. Soy beans. Nebraska 
Agricultural Experiment Station, Bulletin No. 166. 16 p. May 
1.
• Summary: Contents: Uses. Food values. Composition. 
Adaptation and varieties. Relative yields of soy beans and 
cereal crops. Time, rate, and manner of planting. Cultivation. 
Harvesting and threshing. Soy beans as a forage crop. How 
to use soy beans for human food: Soy bean fl our, method of 
using fl our, recipes for using soy bean fl our, dishes prepared 
from whole soy beans boiled.
 “Altho soy beans are an excellent supplementary protein 
stock feed, with a feeding value about equal to that of oil 
meal, investigations indicate that the yield is not suffi ciently 
large to justify growing them for this purpose in Nebraska 

where alfalfa can be grown successfully. An acre bearing 
three tons of alfalfa hay produces approximately two times as 
much digestible protein and fi ve times as much energy value 
in the form of carbohydrates and fat as one acre of soybeans 
yielding 15 bushels. On the other hand, soy beans are the 
most productive of protein and energy value of any of the 
leguminous concentrates suitable for human consumption.”
 “The yield of soy beans in the southern states in 
proportion to the yield of cereal crops is so much greater than 
in Nebraska that a natural adjustment of production is not 
likely to make it profi table for Nebraska farmers to compete 
extensively in the growing of soy beans for commercial 
purposes.”
 “The Experiment Station ground and sold considerable 
soy fl our during the winter 1917-1918, in an experimental 
way, to a rather large number of people. This fl our was 
relished and held in high favor by nearly all who used it. It 
was without doubt one of the most satisfactory substitutes for 
wheat fl our on the market. The keeping qualities of this fl our 
have proved very satisfactory during the winter time. A sack 
full has been retained in good condition at ordinary living 
room temperature (70 degrees F.) during the fi ve months 
from October until March.”
 Ideas for using soy bean fl our in recipes include: Raised 
wheat bread with soy bean fl our. Raised whole wheat bread 
with soy bean fl our. Steamed Boston brown bread. Muffi ns. 
Biscuits with soy bean fl our. Corn bread. Mush for frying. 
Corn griddle cakes. Soy bean soup. Soy bean milk.
 Ideas for using whole soy beans boiled in recipes 
include: Soy bean loaf. Soy bean croquettes. Soy bean soup. 
Roasted soy beans (like peanuts).
 Photos show: A man standing in a fi eld of soy beans. 
Fifty seeds of fi ve soy bean varieties (Early Yellow, S.P.I. 
No. 36576, Habaro, Haberlandt, and Cloud). Tables give 
experimental data and compositional analyses of soy beans. 
Address: A.M. Agronomy, Lincoln, Nebraska.

559. Justice, J.L. 1918. Soy bean seed. Hoard’s Dairyman 
55(15):654. May 3.
• Summary: In this $3 letter to the editor, the writer describes 
his experiments with the germination rates of different types 
of soy bean seeds. “I took samples of seed from the cleanings 
which we have been feeding to the hogs. These cleanings 
consisted of 7.2% of immature beans, 59.5% of good, bright 
seed, and 33.3% of shrivelled, cracked, and moldy beans. In 
germination tests I found that 75.9% of the good, bright seed 
were germinable, giving strong sprouts in four or fi ve days.”
 The author and four other local farmers have also 
found that two-year-old soybean seed also “gave a high 
germination percentage and the crops yielded round twenty 
bushels to the acre.” Address: Indiana.

560. Monthly Crop Report (USDA). 1918. Special southern 
grain and forage crops. 4(5):48-49. May.
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• Summary: The two sections titled “Soy Beans” give the 
most extensive and detailed statistics seen to date in the 
USA, for the following 18 states: Arkansas, Illinois, Indiana, 
Kentucky, Maryland, Mississippi, Missouri, North Carolina, 
New Jersey, New York, Ohio, Pennsylvania, South Carolina, 
Tennessee, Virginia, Vermont, West Virginia, Wisconsin.
 The following statistics are given for each state 
mentioned, and for the total of all reporting: Total acres on 
which grown 1916 (181,000–Data for some states is lacking 
or incomplete). Total acres on which grown 1917: 531,000. 
Planted 1917: Alone (44%), With other crops (56%). 
Harvested for: Grain (17%, 88,850 acres, yield of 17 bushels 
per acre, production of 1,186,000 bushels), hay (44.1%, 
209,000 acres, yield of 1.95 tons per acre, production of 
328,000 tons), placing in silo (8%). Grazed or hogged off 
(27.2%). Plowed under for soil improvement (3.7%).
 Three maps of the southeastern United States show the 
areas and planting density of soy bean, velvet bean, and 
cowpea production. On each map are three different shading 
patterns: (1) Plantings common, for home use, principally 
as forage. (2) Plantings general, for home use and sale of 
seed. (3) Plantings heavy, for seed production on commercial 
scale. On the soy bean map, the areas of greatest planting 
density appear to be North Carolina, Tennessee, Kentucky, 
and central Illinois.
 The states with the largest total soybean acreage in 1917 
are:
 North Carolina 120,000
 Indiana 100,000
 Kentucky 57,000
 Tennessee 50,000
 Virginia 50,000
 The states with the largest production of soybeans for 
grain are:

 North Carolina 840,000 bushels
 Kentucky 108,000
 Mississippi 72,000
 Tennessee 50,000.
 Generally speaking, the soy bean “is less favored than 
the cowpea farther south and less so than clover farther 
north... It is a legume of exceptionally great value whose 
possibilities are only beginning to receive recognition in 
most sections.”
 Similar statistics and information is also given for 
peanuts, cowpeas, and velvet beans. A table shows acreage, 
production and disposition statistics for southern states.
 Note: This is the most useful report on soybean 
production and acreage in the USA since the 1910 census 
which gave statistics for 1909.

561. Smith, Alfred G. 1918. Soy beans in systems of 
farming in the cotton belt. Farmers’ Bulletin (USDA) No. 
931. 23 p. May.
• Summary: Contents: Commercial production promising. 

Uses of soy beans. Area and soils adapted to soy beans. 
Bearing on other legume crops. Combining soy beans with 
other crops: As fi rst crop for seed, as fi rst crop for hay, in 
the row with corn, with corn in alternate rows, soy beans 
after small grain or Irish potatoes, in corn at last working, 
in alternate middles in cotton. Varieties of soy beans and 
seed required per acre. Farm practice in growing soy beans: 
Inoculation, distance between rows, planting and cultivation, 
fertilizers used, harvesting. Yields. Comparative labor 
requirements. Selling prices of soy beans and soy-bean 
forage. Division of crop with croppers and tenants.
 Varieties: “At least 90 percent of the soy beans grown in 
the cotton belt are of the mammoth yellow [sic, Mammoth 
Yellow] variety.” It is “suitable for both seed and hay, 
and is well known in commercial channels. It is a yellow 
bean and a variety that is suitable for human food. Cotton 
mills like it on account of its oil content and its color, for it 
makes a yellow meal which is acceptable to farmers who 
are accustomed to cottonseed meal, and who look upon a 
dark-colored meal as one that is damaged. The mammoth 
yellow soy bean grows erect and stands well, so that it can 
be harvested with a mechanical picker, which is not the case 
with several other varieties.”
 “Fertilizers used: Like cowpeas, soybeans are not 
heavily fertilized, if at all, farmers usually depending upon 
the residual effect of the fertilizers applied to other crops. 
Lime, applied as ground limestone, ground oyster shell, 
or burned lime usually increases the growth of soy beans 
(except in limestone areas), but it is not always needed to 
produce a profi table crop. In actual practice most of the 
farmers in the soybean district of North Carolina use some 
form of lime, since most of the soil there is acid. The lime is 
secured quite easily, and the increased yields considerably 
more than pay the cost. The lime is applied at the rate of 2 
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tons of ground limestone per acre once in four or fi ve years, 
or it is scattered on top of the row at the rate of about 1,000 
pounds per acre just before the soy beans are planted. Light 
applications, occasionally as low as 150 pounds per acre, are 
frequently drilled in a furrow and covered, the beans being 
planted above.
 “Sometimes acid phosphate is used. This is applied 
generally at the rate of 200 pounds per acre and is drilled 
in the row before the beans are planted. On soils defi cient 
in potash kainit is sometimes used, but the most common 
practice with both acid phosphate and kainit is to fertilize 
the preceding crops and depend upon the residues for 
the soy beans. Cotton-seed meal, as previously stated, is 
sometimes used when planting soy beans for the fi rst time, 
and sometimes on other plantings where the soil is sandy 
or sandy loam. The common application is from 100 to 200 
pounds per acre, drilled in the row before planting the beans.
 “Harvesting: The diffi culty farmers have experienced in 
harvesting has been the greatest handicap in the extension 
of the production of soy beans. The development of new 
machines and accumulated experience with the crop, 
however, have overcome most of the troubles, so that 
farmers in the soy-bean district consider it little, if any more, 
trouble to harvest soy beans, except for hay, than it is to 
harvest oats or wheat.
 “Harvesting soy beans for hay is practically the same 
process as harvesting cowpeas for hay... Sometimes a tedder 
is used for curing, but not often.” The “usual custom is to 
shock them on hollow racks made of poles” (see fi g. 5). 
Merriam-Webster’s Collegiate Dictionary (1998) defi nes a 
tedder, a word fi rst used in the 15th century, as “a machine 
for stirring and spreading hay to hasten curing and drying.”
 “In harvesting soy beans for seed mechanical pickers 
(see fi g. 8) are used quite extensively. These pickers are of 
different makes, but all have the same general principle. 
They run astride the rows and knock out the beans, leaving 
the stems, leaves, and hulls on the land. The machine 
is drawn by two mules and operated by two men. One 
man drives and another throws out the excess trash that 
accumulates in the back of the machine. The picker will 
hold from 4 to 6 bushels of beans. When it is full, the beans 
are emptied and handled in different ways. In one common 
method the beans are run through a half-inch mesh sieve to 
remove the coarse trash and then are stacked. One or two 
men handle the sieve. These men may be the same who 
operated the machine or they may be extra men. After this 
the beans are cleaned with a fanning mill. Note 1. This is the 
earliest English-language document seen (Nov. 2006) that 
uses the term “fanning mill” in connection with cleaning 
soybeans.
 “Harvesting with a picker begins some time after the 
leaves of the plant have fallen (see fi g. 9). The time to begin 
is when the fi rst pods pop open and throw out the beans. 
As the picker works best only when the beans are dry, the 

machine is not started in the morning until the dew is off, 
which is usually from 9 to 11 o’clock... A machine will pick 
from 3 to 6 acres per day, averaging about 4½ acres...”
 “The waste of beans in picking usually varies from one-
twentieth to one-fourth, and, as a rule, averages about one-
eighth. If the plants are blown down or have long branches 
so the machine can not handle them well, the waste may 
be more than this, or if the beans are left on the vines too 
late, so that many of them pop out, the waste may be higher. 
Varieties of beans that begin fruiting some distance from the 
ground can be harvested with the least waste by a picker, and 
this is one advantage of the mammoth yellow soy bean. Hogs 
are usually turned in to clean up the waste beans, so that in 
fact there is very little loss.
 “A picker costs about $125, and so is within the reach 
of many farmers. A farmer with a small acreage of soy beans 
frequently buys a picker and, in addition to his own work, 
does custom work for his neighbors. In this way his machine 
is profi tably used. The common price for picking beans with 
a picker is 20 cents per bushel, or a toll of one-tenth of the 
beans. In northeastern North Carolina approximately four-
fi fths of the beans grown for seed are harvested with pickers. 
Altogether there are now in use over 1,500 pickers, some of 
which have been in use for 10 years [i.e., since 1908] and 
have picked over 8,000 bushels of beans. It is noteworthy 
that the pickers are replacing other methods of harvesting 
and that the increase in the acreage of soy beans in the cotton 
belt can be attributed largely to these machines.
 “Another way of harvesting the soy beans is to cut them 
with a binder and thrash them out with a grain thrasher (see 
fi g. 10) adjusted for handling beans.” When harvested with 
a binder, the soy beans “are cut earlier than when harvested 
with a picker, since to save the seed they must be cut before 
the pods start bursting open.” 
 Photos show: (1) A man driving a two-wheeled machine 
pulled by two horses in a fi eld of soybeans (front cover).
 (2) A fi eld of soy beans in southeastern Oklahoma, 
grown for seed.
 (3) Soy beans planted in alternate rows with corn, ready 
to be harvested. 
 (4) A man planting soy beans with a cotton planter.
 (5) A fi eld of soy beans at Danville, Kentucky. 
 (6) A hollow rack used for curing soy bean hay. 
 (7) Soy bean hay stacked on hollow racks.
 (8) Baling soy bean hay in the fi eld from hollow racks. 
 (9) Three people emptying a soy-bean picker and 
screening the beans.
 (10) A fi eld of Mammoth Yellow soy beans to harvest 
for seed.
 (11) People and machines thrashing soy beans.
 (12) Soy beans cut with a self-reaper and piled in small 
bunches for curing preparatory to thrashing.
 Note 2. This is the earliest document seen (Aug. 2001) 
that contains the term “soy-bean picker” (or “soy bean 
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picker”). This machine, developed in North Carolina and 
fi rst described by Dacy in June 1916, was an early version of 
the combine, and (like the combine) it greatly facilitated the 
work of harvesting soy beans.
 Note 3. This is the earliest English-language document 
seen (June 2021) that uses the word “mechanical” or the 
terms “mechanical picker” or “mechanical pickers” in 
connection with soybean production or harvesting.
 Note 4. This is the earliest document seen (Jan. 2003) 
that uses the terms “pods pop open” or beans “pop out” to 
refer to shattering. In about 1942 a non-shattering soybean 
variety named “Rose Non Pop” was developed in North 
Carolina. Address: Agriculturist, USDA.

562. Williams, C.G. 1918. Livestock vs. grain farming. Ohio 
Agricultural Experiment Station, Bulletin No. 328. p. 39-53. 
July. [9 ref]
• Summary: “What are the possibilities of maintaining 
fertility in the State and Nation by the utilization of the 
manure products of our livestock? There was in the United 
States in 1910, according to the Thirteenth Census,” the 
equivalent of 96.91 million head of cattle. The same census 
reports 878.79 million acres of farm lands in the USA. 
“There is therefore one animal of the horse or cattle kind to 
furnish manure for the maintenance of the fertility of 9.07 
acres... The impossibility of maintaining fertility under these 
conditions without recourse to outside sources will at once 
be granted. Shall the farmer, then, be encouraged to keep 
more livestock?” One answer is to grow legumes which 
enrich the soil with nitrogen.
 Page 43 discusses “The soybean crop,” which was fi rst 
tested here in 1911. Table III shows that from 1911 to 1917 
inclusive, the average yield of seed per acre of livestock 
farming was 21.88 bushels, whereas for grain farming it was 
18.99 bu. The highest seed yield, 28.58 bu/acre, was attained 
in 1912.

563. Fellers, C.R. 1918. The effect of inoculation, fertilizer 
treatment, and certain minerals on the yield, composition, 
and nodule formation of soybeans. Soil Science 6(2):81-119. 
Aug. [54 ref]
• Summary: From pot and fi eld experiments it was found 
that inoculation of soya-bean seeds before planting or of the 
soil in which they were planted with pure and commercial 
cultures of B. radicicola or with well infected soil caused 
a substantial increase in the crop. The protein content of 
the crop increased and the oil content decreased in direct 
proportion to the thoroughness of the infection. There 
appeared to be little natural spreading of the nodule organism 
in the soil, apart from its transference by an outside agency, 
such as water, air, etc. In acid soils the application of small 
quantities of lime was as important as inoculation, and 
stimulated nodule formation enormously. The protein and 
oil content were affected as before. Small applications of 

acid phosphate (superphosphate) were also benefi cial, and in 
this case oil production was increased when the phosphate 
was applied after liming. Potash was benefi cial to a lesser 
extent. Sodium nitrate inhibited nodule formation, and soya 
beans do not appear to require soluble nitrogen compounds. 
Manganese had little effect, and sulfur was somewhat 
injurious.
 “Ground oyster shells and burnt lime were very effi cient 
in increasing the yield and total dry matter of soybeans on 
acid soils; the increase varying from 30 to 50 percent. Small 
applications (1000 to 2000 pounds per acre) are nearly as 
benefi cial as large amounts, and are, of course, much more 
economical. Small applications of line at intervals of a 
few years are to be preferred to a single large application. 
It appears that liming soybeans on acid soils is nearly as 
important as inoculation. Both should be practiced together 
for the best results. On sour soils liming stimulated nodule 
production to a marked degree–in some cases as much as 
1500 per cent.”
 Nodule development does not take place readily on 
acid soil, even when the root-infecting organisms are 
plentiful in the soil. The oil content of soybeans decreases 
in direct proportion to the largeness of applications of 
lime. Applications of small amounts of lime were nearly as 
effective in raising protein content as larger applications. 
Address: Formerly Research Fellow, Rutgers College [New 
Jersey].

564. Weekly News Letter (USDA). 1918. More meat on stock, 
more fertility, from soy beans: Meal provides concentrate 
useful in ration for feeding animals. 6(6):7. Sept. 11.
• Summary: “Soy-bean meal is a source of home-grown 
protein which should interest every stockman, says the 
United States Department of Agriculture, particularly when 
concentrates rich in protein are high in price... The soy bean 
is the one crop which provides a practical way for the farm 
production of the grain protein which is needed for feed for 
dairy cows, beef animals, sheep, swine, and poultry.
 “On impoverished lands in the South soy beans yield 
from 10 to 15 bushels of grain to the acre and in doing so 
the crop also improves the fertility of the soil, because of the 
leguminous nature of the plants.”
 “Due to the relatively high oil content of soy beans, it is 
advisable to grind a mixture of three parts of corn to one part 
of soy beans as in this way a practically balanced grain ration 
is supplied while diffi culties due to the gumming up of the 
mill are avoided.”
 “Another reason for the feeding of smaller amounts of 
soy-bean meal as compared with cottonseed meal results 
from the laxative character of the former material. Stockmen 
who have used it for several years assert that soy-bean meal 
must be used with caution at fi rst so as gradually to accustom 
the farm animals to the new feed while care must be 
exercised, be cause of its laxative nature, never to overfeed 
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the meal. They also report that the feeding of this meal in the 
ration markedly improves the coat and general condition of 
the animals.” Address: Washington, DC.

565. Winkler, Gustav. 1918. Die Sojabohne: Aus einem 
Vortrage... gehalten in der Hauptversammlung der 
Gartenbau-Gesellschaft Frankfurt a.M. am 17. April 1914. 
Zweite Aufl age [The soybean: From a lecture... presented at 
the main meeting of the Gardening Society of Frankfurt am 
Main, on 17 April 1914. 2nd ed.]. Mainkur bei Frankfurt am 
Main, Germany: Published by the author. ii + 28 p. Illust. 22 
cm. [4 ref. Ger]
• Summary: On the cover: “Die Sojabohne der Mandschurei 
[The soybean of Manchuria]. Much of this lecture (as stated 
on the title page) was based the following English-language 
article, translated into German by Werner Winkler (Gustav’s 
son) in 1913: Shaw, Norman. 1911. “The soya bean of 
Manchuria.” Shanghai, Statistical Department, Inspectorate 
General of Customs. China Imperial Maritime Customs. II. 
Special Series No. 31. 32 p.
 Contents: A 2-page insert at the front. Photos show: 
(1) The author (with a large white beard and moustache) 
with a many-branched soybean plant, stripped of its leaves, 
mounted on a 2 x 3 foot wooden board, from his beanfi eld 
(Winklers Bohnenfeld) at Mainkur. This one plant grew from 
May 10 to Oct. 15, 6 months, producing 242 pods containing 
503 completely mature soybeans. This line was acclimatized 
for 6 years and cultivated in the soil for 5 years. (2) The 
author standing and holding (with the roots facing upward) 
one soybean plant in each hand. In his right hand is an 
acclimatized soybean which produced 58 beans in 100 days. 
In his left hand is a plant grown from Chinese seeds of 1912-
13 which produced 224 fl owers and no seeds in 100 days. 
(3) A many-branched soybean plant, stripped of its leaves, 
from Winkler’s beanfi eld, affi xed to a board. Grown from 
Chinese seeds harvested in 1911/12. It grew from 15 May 
1917 until Oct. 1, fi ve months. 105 pods produced about 250 
completely mature soybeans. From seeds that were not yet 
acclimatized grown on cultivated soil. (4) A similar looking 
plant from Winkler’s beanfi eld. Grown from Chinese seeds 
harvested in 1911/12. It grew from 15 May 1918 until Oct. 
15, fi ve months. 160 pods produced about 350 soybeans. 
The seeds were not yet completely ripe because of bad, raw 
weather in 1918.
 Foreword to the 2nd edition. Introduction. Diagram 
in the shape of a rhombus / diamond, showing how the 
various colored soybeans change from one color into another 
(adapted from Shaw 1911, p. 2). Description of the diagram: 
Discusses: (1) Ball, Carleton R. 1907. “Soy bean varieties.” 
USDA Bureau of Plant Industry, Bulletin No. 98. 30 p. + 5 
plates. May 27. (2) Hosie, Alexander. 1910. Manchuria: Its 
People, Resources, and Recent History. London: Methuen & 
Co. xii + 293 p. Hosie describes 3 types of soybeans: Yellow, 
with 3 subvarieties. Green, with 2 subvarieties. Black, with 3 

subvarieties.
 The rest of the contents is fairly similar to that of the 
1st edition (1914), but the details within many sections 
are greatly expanded. On the back cover is a photo of 
two soybean plants attached to a board, one month after 
planting the seed, Summer 1917; 15 May to 15 June. In the 
Supplement (p. 26-28), the author summarizes the results of 
his 8 years of soybean cultivation in Frankfurt; he concludes 
that it can be grown with good results in southern Germany. 
Frankfurt am Main is about midway between the northern 
and southern tips of Germany.
 Note: This booklet is owned by the Johann Christian 
Senckenberg university library at Frankfurt am Main, 
Germany. Address: Mainkur bei Frankfurt am Main, 
Germany.

566. Cauthen, E.F. 1918. Soy beans in Alabama. Alabama 
Agricultural Experiment Station, Bulletin No. 203. p. 85-123. 
Nov. [3 ref]
• Summary: Contents: Summary. Introduction. Climate and 
soil requirements. Fertilizers for soy beans: Acid phosphate 
and kainit [kainite] for hay; acid phosphate, kainit, cotton 
seed meal, etc., for seed and hay; acid phosphate vs. raw 
phosphate in seed production; acid phosphate vs. raw 
phosphate in hay production. Inoculation. Inoculation 
experiments. Cropping systems. Culture: Preparation of soil, 
planting, rate of seeding, tillage (“The same implements 
used for cultivation of cotton can be used for cultivating 
soy beans. If the rows are uniform in width, a ‘Gee Whiz’ 
cultivator may be used to make one trip to the middle while 
the plants are small; later cultivations can be made with 
scooter and scrape. The crop should receive frequent shallow 
cultivation till the plants begin to bloom”).
 Harvesting soy beans. Thrashing and storing seed. 
Variety tests for seed. Soy bean straw. Variety tests for seed 
and oil. Soy bean hay. Variety tests for hay. Rate of seeding 
for hay. Mixtures of cowpeas and soy beans for hay: Heavy 
seeded mixtures, light seeded mixtures. Soy bean as a soil 
improving crop. Fertilizing effect on cotton: Comparative 
yields on. Enemies of the soy bean.
 Brief description of the common varieties of soy beans: 
Acme 14954, Arlington 22899, Austin 17263, Baird, Barchet 
23232, Blackbeauty [Black Beauty], Biloxi, Chinese 20797, 
Ebony, Edward Soy, Haberlandt, Hollybrook 17278, Ito 
San Soy, Mammoth Yellow, Otootan, Pekin 152, Rueland 
[Riceland?] 20797, Shanghai 14952, Swan 22379, Tokyo 
17267, Virginia 32906, Wilson (Black) 19185.
 “Variety tests for seed” (p. 101-03) states that “the 
Experiment Station has tested 30 different varieties or strains 
for seed production. Much larger numbers have been grown 
for observation purposes. Most of the varieties have been 
furnished by the U.S. Department of Agriculture.” Table 
VI (p. 102) gives the yields of seed from these 30 varieties 
from 1908 to 1918, and the yield of straw during 1917 and 
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1918. Varieties mentioned here but not mentioned above 
are: Flat King (from 1909), Medium Green (from 1916), 
Medium Yellow (from 1916), Morse (from 1914), Rueland 
(from 1912), Tar Heel (1916 only), and Wilson (yellow; from 
1917).
 “During the 11 year period Blackbeauty stood at the 
head three years in production of seed; Haberlandt, two 
years; Mammoth Yellow, Sherwood, Tokyo, Hollybrook and 
Biloxi one year each. During the 11 year period the four most 
productive varieties for seed of each year included Mammoth 
Yellow seven times; Blackbeauty fi ve times; Hollybrook fi ve 
times; Edward, Haberlandt, Ebony and Wilson each three 
times; Baird, Acme, Shanghai, and Swan each two times; 
Flat King, Peking, Sherwood, Virginia, Biloxi and Otootan 
each one time.”
 “Enemies of the soy bean (p. 118-20): Probably the 
greatest enemy to the growing of the soy bean is rabbits. 
They are very fond of the young, green, tender foliage. 
Where only a small patch is planted, the rabbit has been 
known to destroy it entirely. It is suggested that the farmer 
plant enough for the-rabbits and for the farm.
 “A very small eel-like worm, called nematode, 
(Heterodera radicicola) sometimes attacks the soy bean root 
and causes irregular enlargements on it. The enlargements 
are mistaken by some for nodules caused by nitrogen-
gathering bacteria, peculiar to this plant. Where the soil is 
badly infested with this insect, the farmer is advised to plant 
some other crop that is not susceptible to its attack.
 “The soy bean suffers from a disease that attacks the 
underground part of the plant and causes the leaves and 
stem to wilt. When the plant is examined, it is noticed 
that the bark is soft, and the woody part of the stem dark. 
This darkening of the stem is due to a microscopic fungus 
(Fusarium tracheiphilum–Smith), which is said to be the 
same organism that produces the wilt of cow-peas. When 
a fi eld becomes infested with this disease, it should not be 
planted in soy beans or cowpeas susceptible to wilt.
 “Root rot attacks the soy bean plant and causes a wilting 
of the leaves, followed by the death of the entire plant. When 
the plant is pulled up, a mat of white fl uffy mold is usually 
found on the stem directly below the point where the stem 
enters the ground. On it may later appear small round bodies 
(sclerotia) which perpetuate the fungus.
 “Leaf spot sometimes appears when the plants have 
about reached maturity. It does not do much injury.”
 A photo shows a diseased soy bean root and the effects 
of nematodes. Address: Agriculturist, Auburn, Alabama.

567. American Mutual Seed Co. 1918. Headquarters for 
grass and fi eld seeds: Selling at lowest wholesale prices. 
Our customers share in the profi ts. Seed guide-season 1918 
(Mail-order catalog). Chicago, Illinois. 48 p. 28 cm.
• Summary: Three photos on the front cover show: (1) A 
man riding on a farm implement pulled by two horses in 

front of a fi eld of tall sugar cane plants. “Cane produces big 
crops of forage.” (2) A fi eld with bales of hay made from 
“Iowa–103–The champion early oats, making 100 bu per 
acre. (3) Two varieties of corn. “Located as we are in the 
Greatest Terminal Market in the World [Chicago], we are in 
a position to secure the cream of the crop and to get it at a 
price with which no competitor can compete.” The secretary 
and general manager of the company is J.F. Summers of 
Malvern, Iowa–but with headquarters in Chicago. He offers 
a money back guarantee of high germination, honest weight, 
and honest value if the seeds are returned within 30 days 
of receipt. On page 2 is a full-page letter from Secretary 
Summers, with a photo of him at his desk. Page 3 discusses 
the profi t-sharing plan, upon which the company was 
founded.
 The section titled “Soy beans” (p. 20) discusses: 
Introduction. Varieties: Mammoth Yellow, Medium Early 
Yellow, Ito San, and Black Ebony (the latter is an unusual 
varietal name). Concerning Black Ebony: “We have a nice 
supply of this seed stock that has been carefully recleaned 
and we feel sure that they will please you. Owing to 
unsettled market we are unable to quote fi rm prices.” Note 
1. After each variety is written: “Owing to unsettled market 
we are unable to quote fi rm prices. See list.” Note 2. This is 
the earliest English-language document seen (March 2003) 
that uses the word “recleaned” in connection with cleaning 
soybeans.
 Growing the crop: Soil, preparation of seed bed, 
seeding, tillage, harvesting. A large horizontal photo shows 
“A large fi eld of soy beans, the greatest soil builder known.”
 The introduction to the section on soy beans begins: 
“No crop has increased in popularity in recent years more 
rapidly than the Soy Bean, and it is rapidly becoming one of 
the most profi table crops which can be grown throughout the 
corn belt. It was formerly thought that it could not be grown 
only in a limited territory, but the result of the numerous tests 
by the several State experimental stations and by the United 
States Department of Agriculture has proven that Soy Beans 
may be grown over a much greater area than was at fi rst 
supposed possible.”
 “Soy beans may be utilized either as a soiling crop, 
pasture crop, hay crop or grown for seed. As a soiling crop 
for cows, no crop surpasses them for producing a high yield 
of milk. Hogs turned into a patch of Soy Beans as the beans 
are commencing to form will make a phenomenal growth. 
The Soy Beans will produce under favorable conditions 12 
to 13 tons of fresh fodder per acre, containing large amounts 
of crude protein and fat, which makes an excellent forage to 
mix in with corn fodder or some other forage plant high in 
carbohydrate but low in protein.
 “If grown for seed this crop will produce from 25 to 40 
bushels per acre of the most concentrated food stuff that can 
be produced upon the farm, and the ground seed is equal 
pound for pound with oil meal in feeding value, and it is 
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claimed that butter made from cows fed this meal has an 
exceedingly fi ne texture and fl avor.”
 Location: Bailey Hortorium, Mann Library, Cornell 
University, Ithaca, New York.
 Note: This is the earliest document seen (Nov. 2020) that 
mentions the soybean variety Black Ebony. Address: 43rd & 
Robey Streets, Chicago, Illinois.

568. Cole’s Seed Store. 1918. Cole’s garden annual (Mail-
order catalog). Pella, Iowa. 80 p. 23 cm.
• Summary: The half-page section titled “Soja or Soy Bean” 
(p. 53) states: “This valuable legume is attracting more 
attention each year. Soja Beans is an ideal crop for turning 
under green to improve worn out soils and it fertilizes the 
soil where grown like clover will.
 “It is also valuable for hay or pasture for all kinds of 
stock. Will mature in all parts of the corn belt, sometimes 
growing 4 ft. high, heavily podded with seed, yielding 20 
to 30 bushels per acre. The ground beans are equal to Oil 
Meal or Cotton Seed Meal in feeding value. The hay is best 
to feed in conjunction with corn fodder to reduce its excess 
of protein. It should be cut for hay before the stems become 
woody. Seed can be planted after corn planting time; can be 
sown broadcast at the rate of ½ bu. per acre or in drills 30 
inches apart.
 “Price per pkt. 5 cts., lb. 20 cts., 3 lbs. 50 cts., postpaid; 
by freight or express, pk. $1.25, bu. $5.00.”
 An illustration shows a soy bean plant in full leaf, with a 
bunch of pods in the corner.
 This catalog is owned by the Smithsonian Horticulture 
Branch Library in Washington, DC. Call number: #030485. 
Address: Pella, Iowa.

569. Hoosier: New U.S. domestic soybean variety. 1919. 
Seed color: Yellow (straw), hilum cinnamon brown.
• Summary: Sources: Cromer, C.O. 1919. Re: New soybean 
varieties named Hoosier and Mandarin. Letter to W.J. Morse, 
Scientifi c Assistant, Forage-Crop Investigations, Bureau 
of Plant Industry, Washington, DC, Jan. 27. 1 p. “The bean 
No. 30746 I have named the Hoosier, acting upon your 
suggestion and have written Mr. Fred Scholl of Memphis, 
Indiana to the effect that from this time on he is authorized to 
speak of this variety as the Hoosier in buying or selling the 
same.”
 Wiancko, A.T.; Cromer, C.O. 1920. “Soybeans in 
Indiana.” Indiana (Purdue) Agric. Exp. Station. No. 238. 15 
p. March. See p. 15. Table IV (p. 14-15) gives a “Summary 
of results of tests of varieties of soybeans for seed and hay 
production, 1903-1919.” Hoosier was tested from 1916 to 
1919. Days required to mature: 115. Color of seed: Yellow. 
Average yield of grain: 15.4 bushels/acre. Average yield of 
hay: 4,929 pounds/acre.
 Piper, Charles V.; Morse, William J. 1923. The soybean. 
New York, NY: McGraw-Hill Book Co. xv + 329 p. March. 

See p. 165. “Introduced from Wulukai, Manchuria, 1911. 
Plants stout, erect, maturing in about 115 days; pubescence 
tawny; fl owers both purple and white, 35 to 40 days to 
fl ower; pods straw, 40 to 45 mm. long, 8 to 9 mm. wide, 6 to 
7 mm. thick, 2-3 seeded, shattering little; seed straw yellow, 
7 to 8 mm. long, 6 mm. wide, 5 mm. thick; hilum brown; 
germ yellow; oil 19.3%; about 150,7000 to the bushel.”
 Kaltenbach, D.; Legros, J. 1936. “Soya: Selection, 
classifi cation of varieties cultivated in various 
countries.” International Institute of Agriculture (Rome) 
Monthly Bulletin of Science and Practical Agriculture 
27(5):180T-84T. See p. 182. The Hoosier soybean variety 
has been studied at the Experiment Station of Sao Simao 
in Brazil. It is considered a very early variety (matures in 
80-90 days) and one of three varieties best suited for human 
consumption.
 Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA 
soybean germplasm collection inventory.” Vol. 1. INTSOY 
Series No. 30. p. 12-13. Hoosier is in the USDA Germplasm 
Collection. Maturity group: I. Year named or released: by 
1923. Developer or sponsor: USDA. Literature: 05. Source 
and other information: ‘Chin Yuan Tou’ from Wulakai 
(20 miles north of Jilin City), Jilin, China, in 1911. Prior 
designation: PI 30746. Address: USA.

570. Mandarin: New U.S. domestic soybean variety. 
Synonym: Early Mandarin (Morse 1948). 1919. Seed color: 
Yellow (straw), hilum pale.
• Summary: Sources: Cromer, C.O. 1919. Re: New soybean 
varieties named Hoosier and Mandarin. Letter to W.J. Morse, 
Scientifi c Assistant, Forage-Crop Investigations, Bureau of 
Plant Industry, Washington, DC, Jan. 27. 1 p. “P.S.–I have 
just received your letter suggesting that soybean No. 36653 
be given the name of Mandarin. I have already made the 
change and thank you kindly for the information.”
 Wiancko, A.T.; Cromer, C.O. 1920. “Soybeans in 
Indiana.” Indiana (Purdue) Agric. Exp. Station, Bulletin. No. 
238. 15 p. March. See p. 14-15.
 Taylor, William A. 1920. “Soy bean.” USDA Department 
Circular No. 120. 4 p. June. See p. 4. “An early-maturing 
variety obtained from Manchuria and found especially 
valuable as a grain producer for northern conditions. It will 
mature farther north than any variety now on the market.”
 Evans, Arthur T.; Fowlds, Matthew. 1921. “Soybeans in 
South Dakota.” South Dakota Agric. Exp. Station, Bulletin 
No. 193. p. 317-24. March. See p. 320-321. Table 2, titled 
“Soybeans for seed” shows that Mandarin (S.P.O. No. 
36653) was fi rst grown for seed in 1919, when it yielded 34 
bushels/acre. Table 3 shows that it was also grown for hay 
the same year. Page 321 states: “Mandarin, S.D. 1192. This 
is a very early variety which resembles Manchuria in size of 
plant and habit of growth. The seeds are straw yellow and 
have a pale seed scar.”
 Piper, Charles V.; Morse, William J. 1923. The soybean. 



SOYBEAN YIELDS AND YIELD RESEARCH (10 BCE to 2021)   324

© Copyright Soyinfo Center 2021

New York, NY: McGraw-Hill Book Co. xv + 329 p. March. 
See p. 167. “Introduced from Pehtuan lintza, Manchuria 
[Pe Tuan Lin Tza, Heilungchang; Pinyin: Sui Hua, 
Heilongjiang], 1911. Plants stout, erect, bushy, maturing in 
about 100 days; pubescence gray; fl owers purple, 35 to 40 to 
fl ower; pods gray, 40 to 50 mm. long, 9 to 10 mm. wide, 7 to 
8 mm. thick, 2-3 seeded; seed straw yellow, 7 to 8 mm. long, 
6 to 7 mm. wide, 5 to 6 mm. thick; hilum pale; germ yellow; 
oil 19.8%; 174,700 to the bushel.”
 Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. 
“USDA soybean germplasm collection inventory.” Vol. 
1. INTSOY Series No. 30. p. 14-15. Mandarin is in the 
USDA Germplasm Collection. Maturity group: I. Year 
named or released: by 1920. Developer or sponsor: USDA. 
Literature: 05. Source and other information: From Sui Hua, 
Heilongjiang, China, in 1913. Prior designation: PI 36653. 
Address: USA.

571. O.A.C. No. 111: New Canadian domestic soybean 
variety. 1919. Seed color: Yellow (straw), hilum pale.
• Summary: Sources: Zavitz, C.A. 1919. “Farm crops: 
Results of experiments at the Ontario Agricultural College.” 
Ontario Department of Agriculture, Bulletin No. 268. 80 p. 
Jan. See p. 44. The section titled “Varieties of soy or soja 
beans” (p. 43-44) states that twelve soybean varieties have 
been grown in competition in each of the past fi ve years 
in succession. A table (p. 44) shows the average weight 
in pounds per bushel volume and the average number of 
pounds of grain per acre for the following varieties, listed 
in descending order of pounds of grain per acre: O.A.C. No. 
111 (946 lb/acre), Buckshot (945 lb/acre), Habara (940), 
Chernie (927), etc. “All varieties, however, were surpassed 
by a selection [O.A.C. No. 111 = Ontario Agricultural 
College] made at the College which was started from an 
individual plant selected from the Early Yellow variety.” 
Note: In the USA, Early Yellow was renamed Ito San by 
about 1902.
 Zavitz, C.A. 1927. “Forty years’ experiments with grain 
crops.” Ontario Department of Agriculture, Bulletin No. 
332. p. 36-87. Oct. See p. 84-85, 87. A table (p. 85) lists 
eight soybean varieties that have been grown under similar 
conditions at the Ontario Agricultural College in each of 
the past 14 years. O.A.C. No. 111 has the second highest 
seed yield (19.92 bu/acre) after Habaro No. 20405 (20.38 
bu/acre). A second table (p. 85) lists 13 soybean varieties 
that have been grown at the College in the last fi ve years. 
O.A.C. No. 111 has the fourth highest seed yield (25.95 bu/
acre) after O.A.C. 211 (28.10 bu/acre), Manchu (27.38), 
and Tsurunoko (26.42). A third table (p. 87) lists 26 soybean 
varieties that have been grown at the College in the last 
three years. O.A.C. No. 111 has the eighth highest seed yield 
(1,618 lb/acre); O.A.C. 211 has the highest seed yield (1,821 
lb/acre). Address: Ontario, Canada.

572. Zavitz, C.A. 1919. Farm crops: Results of experiments 
at the Ontario Agricultural College. Ontario Department of 
Agriculture, Bulletin No. 268. 80 p. Jan. See p. 43-44, 77.
• Summary: The section titled “Varieties of soy or soja 
beans” (p. 43-44) states that twelve soybean varieties have 
been grown in competition in each of the past fi ve years 
in succession. A table (p. 44) shows the average weight 
in pounds per bushel volume and the average number of 
pounds of grain per acre for the following varieties, listed 
in descending order of pounds of grain per acre: O.A.C. 
No. 111 (946 lb/acre), Buckshot (No. 17251, Wash.; 945 lb/
acre), Habara (No. 20405, Wash.; 940), Chernie (No. 18227, 
Wash.; 927), Brown (918), Quebec No. 92 (886), Early 
Yellow (851), Tsurunoko (839), Quebec No. 537 (815), 
O.A.C. No. 81 (805), Ito San (800), Medium Green (370 lb/
acre).
 “Three varieties were obtained through the Department 
of Agriculture at Washington [DC] and these [Buckshot, 
Habara, and Chernie] occupy second, third and fourth 
places in the list in average yield per acre for fi ve years. All 
varieties, however, were surpassed by a selection [O.A.C. 
No. 111 = Ontario Agricultural College] made at the College 
which was started from an individual plant selected from 
the Early Yellow variety. We obtained two selected varieties 
from the Macdonald College, Quebec, under the name of 
Quebec No. 92 and Quebec No. 537. The former occupies 
sixth and the latter ninth place in average yield of grain per 
acre. In 1918, the highest yield in the duplicate experiment 
was obtained from the Habara [Habaro].
 “In each of the past few years two varieties have been 
distributed for co-operative experiments. The Brown variety 
has proven early and in some seasons and under certain 
conditions has given a little higher results that the O.A.C. 
No. 81. In normal years the O.A.C. No. 81 has surpassed the 
Brown variety.”
 In the section titled “Summary regarding good seed” 
(p. 76-77) we read: “Soy or Soja Beans. O.A.C. No. 111.–
Medium early, vigorous grower, yellow beans, heavy yielder 
of fodder. O.A.C. No. 81.–Early, yellow beans, heavy yielder 
of grain.”
 A photo (p. 1) shows the fi eld husbandry building.
 Note: This is the earliest document seen (Nov. 2020) that 
mentions the soybean variety O.A.C. 111; it was developed 
at the Ontario Agricultural College in Guelph, Ontario, 
Canada. Address: Ontario, Canada.

573. Snypes, M.V. 1919. Farmers’ experience meeting: 
Success with soy beans. Progressive Farmer (The) (Raleigh, 
North Carolina) 34(6):220-21. Feb. 8.
• Summary: “Four years ago I decided to plant my fi rst crop 
of soy beans, and about the 25th of June I selected a piece of 
land that had been cultivated in corn the year previously, and 
which had made about 20 bushels to the acre. I turned this 
with a one-horse plow, and about the fi rst of July I sowed 
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the beans. I used 200 pounds of an 8-2-2 fertilizer to the acre 
and used a disk harrow in covering them. I mowed my crop 
about the 10th of October, and all told made about one-half 
ton of hay to the acre. This I fed to my stock, thereby gaining 
a little weight to the stock and the manure as a reward for my 
labors.
 “The following year I set out with the determination to 
make a better success, in bean culture. The fi rst thing I did 
was to write to our Department of Agriculture at Washington 
[DC] for the latest bulletins on the subject. I studied these 
bulletins and practiced accordingly. I selected two acres 
of ground that had been run in corn the year before, and 
which had made around 25 or 30 bushels per acre. Early in 
the spring I turned this with a heavy two-horse plow before 
going to my other crops. About the middle of May I used a 
heavy drag-tooth harrow to loosen up the top of the ground 
and level it. Then I went over it twice with the disk harrow, 
following again with the drag harrow; and of course by this 
time the ground was thoroughly, pulverized. About the 20th 
of May. I broadcasted 800 pounds of 10-4-4 fertilizer to the 
acre, and broadcasted the beans at the rate of one and a half 
bushels to the acre and used the disk to cover.
 “I harvested the crop when the beans matured and 
were beginning to turn yellow. This time my yield was 
approximately three tons per acre, and worth something like 
$30 to $40 a ton.
 “Likewise I fed this hay to my stock and I believe that 
I realized a greater gain from it indirectly than I would have 
directly had I sold the hay at $30 per ton.
 “Two years ago I used the same method in preparing 
the soil for planting. The middle of May I laid my land off 
in rows three feet apart and planted the beans very thickly in 
rows. I gave them the same cultivation that I did corn. I made 
a good crop. The stalks were literally loaded with well fi lled 
beans, but before I could harvest them I was taken seriously 
ill and was confi ned to my room three months and sixteen 
days; so I lost the greater part of my crop.
 “My advice is to prepare the soil well before planting. 
Use a liberal supply of good fertilizer. If you are planting for 
the bean crop, then plant in rows and cultivate practically the 
same as you would for corn...”
 “Last but not least, if you are not a subscriber to The 
Progressive Farmer, subscribe to it at once. There is much 
in it that will prove invaluable to you if you are a farmer.” 
Address: Nebo, North Carolina.

574. Withrow, W.A. 1919. Growing soy beans in Indiana: 
What we have learned about the crop. Rural New-Yorker 
78:303. Feb. 22.
• Summary: Contents: Hay, seed, or forage. Varieties 
used. Later seeding. Drilling and cultivation. Cutting the 
hay. Thrashing and yield. For planting with corn for early 
hogging, the varieties Early Brown and Medium Yellow 
mature earlier than Medium Green. For later hogging, use 

“the Hollybrook variety of Soy, which requires 10 or 15 days 
longer to mature than Early Brown.” “The yield varies from 
eight to 30 bushels per acre, depending on the variety, soil, 
season and time of planting. Heavy yields are often secured 
on soils of medium fertility... Inoculation, either by the soil 
or liquid culture method, should always be given if planting 
on land which has never grown the crop.
 A large photo shows two men and two teams of horses 
cultivating a ten-acre fi eld of Hollybrook soy beans 20 inches 
high. The beans were planted on June 30 and the photo taken 
on Aug. 10. Address: Montgomery County, Indiana.

575. Delmotte, -. 1919. [Agricultural and veterinary review 
of Madagascar and its dependencies]. Revue Agricole et 
Veterinaire de Madagascar et Dependances (Tannarive) 
4(2):32. Feb. [Fre]
• Summary: In the section titled Agricultural Chronicle 
(Chronique Agricole) is a section titled “The Soybean” 
(Le Soja), which states: “The rigorous selection that I 
have pursued for 7 years [i.e. since about 1911 or 1912] is 
beginning to bear fruit. This year my soybeans (mon soja) 
are in all their beauty, based in general on selected seeds, 
about half of the seed coming from pods which contained 
three seeds. This year I was able to cultivate ¼ hectare 
of soya. Next year, or rather at the end of this year, I am 
thinking of planting 2 hectares. The yield has increased in 
two ways: the weight of the seeds, which were 225 gm per 
1,000 seeds, has increased to 275 gm, and the average yield 
per plant, which was 50 seeds, has increased to 60.
 Finally, per plot, you could not count on having 3 plants 
from every 5 seeds planted, as the renifangaraka [probably 
a local insect] would generally hit two out of the fi ve plants; 
but today I have found a method of cultivation which gives 
me 95 plants for every 100 seeds planted. This would 
correspond to a yield of more than 800 kg/hectare [sic, 6,000 
kg/ha; see Errata in March issue, p. 54], and I think this 
could be further improved, for the plants bearing 100 or even 
150 seeds are more and more numerous. Now I believe that 
we will be able to obtain an almost uniform yield per plant 
by insisting on planting only the best seeds that come from 
plants which give the thickest and most abundant pods.
 But even at this rate, the yield is already superb, 
and given the high nutritional value of soya, this yield 
corresponds to that from 15 hectares of rice.
 The day when the indigenous people will have adopted 
soya in their diet, they will consume less rice, and that rice 
will in turn be available for export. Furthermore on the high 
plateaus, one can get two harvests per year–one planted in 
September (but it must be irrigated), the other planted in 
December or even in January. In places where there is no 
frost, the soybean can be cultivated all year long.
 Note: This periodical is the “Organ of the syndicate 
of agriculturists of Madagascar, and of the agronomists, 
ranchers, and planters of the colony.”
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 Note 2. This is the 2nd earliest document seen (March 
2019) concerning soybeans in Madagascar, or the cultivation 
of soybeans in Madagascar. This document contains the 
2nd earliest date seen for soybeans in Madagascar, or the 
cultivation of soybeans in Madagascar (1911).

576. Churchill, F.G. 1919. The soybean, an annual legume. 
Iowa Agricultural College, Extension Bulletin No. 68. 8 p. 
March.
• Summary: Contents: Introduction. The soy bean plant. 
Varieties. Climatic adaptations. Soil. The seed bed. 
Inoculation: Soil transfer, soil and glue. Date and depth 
of planting. Soy beans with corn: For pasture, for silage. 
Soy beans for hay. Soy beans for seed. Soy beans for soil 
improvement (plow down plants when in blossom for green 
manure).
 The soy bean (also called “soja bean” or “soya bean”) 
was introduced into the United States as early as 1804, but 
it is only during the past ten years that it has become an 
important crop. Its chief use in the United States is as a feed 
for livestock.
 “Many favorable reports were received from the 800 
members of the Iowa Agricultural Experiment Association 
who raised soy beans in 1918 in cooperation with the Iowa 
Agricultural Experiment Station. Most of the members were 
well pleased with the results obtained where the soy beans 
were planted with corn for hogging down or silage purposes 
and stated that they intended to raise a larger acreage in the 
future.”
 “The purpose for which the crop is to be used will 
often be the deciding factor in choosing a variety. Table 
1 gives some of the characteristics of ten varieties of soy 
beans which have given very satisfactory results at the Iowa 
Agricultural Experiment Station. The ten varieties are: 
Black Eyebrow, Chestnut, Ebony, Ito San, Manchu, Mongol, 
Medium Yellow or Medium Early Yellow, Medium Green, 
Roosevelt, Wilson. For each variety is given: Shape & size of 
plant, shape, size & color of seed, maturity of plant in days, 
general remarks (best uses, e.g. Wilson: hay & silage; Ito 
San: Grain, hay, hogs).
 Table 2 shows yield of seed and hay of four soybean 
varieties (Ebony, Ito San, Medium Yellow, Medium Green) 
in four states (Iowa, Illinois, Indiana, Ohio). Table 3 shows 
“Average digestible nutrients in soy-bean hay compared 
with other important hay crops (cowpea, alfalfa, red 
clover, timothy), air-dry basis.” Table 4 shows “Average 
digestible nutrients in soy bean seed and other concentrates” 
(cottonseed meal, linseed meal {new process}, wheat 
middlings, wheat bran).
 Photos show: (1) A man wearing a hat standing in a fi eld 
of waist-high soy beans, which produced 3 tons of hay per 
acre. (2) A typical soy bean plant, uprooted.

577. Revue Agricole et Veterinaire de Madagascar et 

Dependances (Tannarive). 1919. Erratum [Errors]. 4(3):53. 
March. [1 ref. Fre]
• Summary: A typographical error slipped into the February 
issue, page 32, in the article titled “The soybean” (Le Soja) 
by Mr. Delmotte. The text should have read: “this gives a 
yield of more than 6,000 kg per hectare”–not 800 kg.

578. Bulletin Mensuel des Renseignements Agricoles et des 
Maladies des Plantes (Rome). 1919. Effets de l’inoculation 
et de la fumure sur le rendement en graines, leur composition 
et la formation des nodosités, chez le soya [Effects of 
inoculation and of fertilizer treatment on the yield of seeds, 
their composition, and nodule formation of soybeans 
(Abstract)]. 10(5):580. No. 575. May. [1 ref. Fre]
• Summary: A French-language summary of the following 
English-language article: Fellers, C.R. 1918. “The effect of 
inoculation, fertilizer treatment, and certain minerals on the 
yield, composition, and nodule formation of soybeans.” Soil 
Science 6(2):81-119. Aug.

579. USDA Bureau of Crop Estimates. 1919. Cowpea, 
soy bean, and velvet bean production, 1918 and 1917 as 
estimated by state fi eld agents. Washington, DC. 1 p. May 
25.
• Summary: Lists soy beans produced for grain by states, 
giving acres, yield per acre in bushels and total production in 
bushels, for 1917 and 1918.
 In 1918 the fi ve leading states in total production (in 
bushels) were: (1) North Carolina 1,700,000. (2) Virginia 
630,000. (3) Alabama 240,000. (4) Mississippi 96,000. (5) 
Kentucky 60,000. Note that all are southern states.
 Total production in the USA in 1918 was 3,041,000 bu, 
up 35% from 2,245,000 bu in 1917.
 Other states include Pennsylvania, South Carolina, 
Georgia, Ohio, Indiana, Illinois, Missouri, Tennessee, and 
other (120,000).
 Note: This is the single best document seen to date with 
statistics for soybean production, acreage and yield in the 
United States.

580. Acosta Henríquez, Juan. 1919. Habichuelas soyas 
[Soybeans]. Revista de Agricultura de Puerto Rico 3(1):18-
29. June. [Spa]
• Summary: Contents: History. Varieties grown in Puerto 
Rico and their characteristics. Soils. Sowing. Harvest. 
Production and yield per acre. Seed storage. Uses. Silage. 
Green forage. Hay. Green manure. Uses of the seed (for 
humans and animals). Assimilation (by humans and animals) 
and digestibility. Soya as a domestic food (incl. soymilk and 
tofu). Soy fl our (harina de soya). General considerations. 
Enemies of the soybean.
 “The soybean (La habichuela soya) is a new crop 
in Puerto Rico. It was introduced from the United States 
and though, in some towns on the island it has been sold 
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occasionally as a domestic food, it has not been cultivated 
for that purpose. The federal agricultural experiment station 
of Mayagüez [Mayaguez] is the only site where experiments 
have been conducted with this bean (grano). Its fi eld of 
experimentation has been expanded to almost all the towns 
of Puerto Rico, where one would have been able to obtain 
very satisfactory results if it were not for the carelessness 
of the farmers on whose land the trials were conducted; for 
after seeing that their plants had grown a little, the farmers 
stopped tending them [assuming that the plants would grow 
by themselves]. On the grounds of the station at Mayagüez, 
we were able to carry out various experiments concerning the 
cultivation and utilization of this crop, and all gave favorable 
results.”
 At the Mayagüez station, the author conducted soybean 
trials for 18 months, and he is sure that the soybean can be 
cultivated in and adapted to Puerto Rico. This is especially 
important today when yields of native beans are decreasingly 
rapidly. In 1918 at Mayagüez, the author planted the 
following soybean varieties: Mammoth Yellow, Ito San, 
Wilson’s Five, Tokyo, Haberlandt, Manchu, Chiquita, 
Virginia, and Early Green. With these introductions an 
average production of 1.128 tons of dry hay per acre were 
obtained.
 “The soybean has not been used to a great extent as a 
food in people’s homes in Puerto Rico. Experiments have 
been conducted in this regard and the results have been 
satisfactory.” The author believes that in Puerto Rico, the 
soybean has not been used as it should be for food. He does 
not believe that Puerto Ricans will use the soybean as it is 
used in Japan, with the exception of tofu (queso de soya). 
“This cheese could be made in Puerto Rico with very good 
results.” He then describes how to make soymilk and tofu, 
and says that the tofu can be sold either fresh or refrigerated. 
“The pods [las vainas; he probably means green vegetable 
soybeans] can be used in salads before they harden. They 
should be washed and the fi bers on the peel of the pod 
should be removed. The pods get lightly or briefl y boiled, 
as is done with tender beans, and are served with oil and 
vinegar, resulting in a magnifi cent dish.” Note 1. Habichuela 
means “French-bean or kidney bean.” Tables contain data on 
production and composition of soybeans.
 Note 2. This is probably the earliest Spanish-language 
document seen (June 2009) that mentions green vegetable 
soybeans, which it describes as shown above. Address: 
Subinspector de Agricultura, Puerto Rico.

581. Fred, E.B.; Graul, E.J. 1919. Effect of inoculation and 
lime on the yield and on the amount of nitrogen in soybeans 
on acid soil. Soil Science 7(6):455-67. June. [2 ref]
• Summary: “In many parts of this state [Wisconsin] the soil 
is so low in calcium carbonate that the growth of alfalfa, or 
even clover, is almost a total failure (Fred & Graul 1916). If 
the organic matter and nitrogen supply of these acid soils is 

to be maintained or increased, it is essential that leguminous 
crops be grown. Fortunately, there are certain legumes which 
are more tolerant of soil acidity than alfalfa and clover. Chief 
among these plants which may be of value in Wisconsin are 
soybeans, vetch, serradella and lupines.
 “As a soil builder the soybean has few equals. If grown 
in company with the nitrogen-fi xing bacteria of the roots, 
this plant will absorb large amounts of nitrogen from the air. 
In other words; soybeans through the efforts of the bacteria, 
feed heavily upon the air nitrogen instead of upon the soil 
nitrogen (Fellers 1918). For the farmer on the light soils 
this property of the soybean is of great value. In the state of 
Wisconsin it is particularly important that soybeans be given 
a fair trial since it has been shown repeatedly that this plant 
will thrive in a soil which is moderately acid.
 “Several tests have been carried out with these crops 
on soils of varying reaction. The results of the work with 
soybeans are reported in this paper. In order to avoid 
confusion the technical information is given in simplifi ed 
form.
 “The experiments reported in this paper were planned 
to study the infl uence that additions of limestone with and 
without inoculation with nodule bacteria exert upon the yield 
and composition of soybeans. In connection with this work 
the changes in the nitrogen supply of the soil were studied 
carefully.
 “Tests were carried out with soybeans on two important 
soil types–Plainfi eld sand and Colby silt loam. The results 
of both pot and fi eld tests are included in this paper. In one 
pot test it was possible to make a complete nitrogen balance, 
i.e., to determine the amount of nitrogen in the soil at the 
beginning, and at the end, the amount in the crops, in the 
planted seed, and in the added water.”
 “Summary: It is noteworthy that in every test the 
percentage of protein in the tops was higher in the case of the 
nodule-bearing plants than with the plants free of nodules. 
Although the absence of the nodule bacteria renders it 
impossible for the soybean plant to utilize the nitrogen of the 
air, the effect is not always apparent. In parts of Wisconsin, 
soybeans will produce large crops in the absence of the 
nodule bacteria, but in such cases, the entire nitrogen supply 
of the plant is taken from the soil. Inoculation of soybeans 
grown on Sparta sand increased the yield of dry matter: 
The yield was further increased when inoculation was 
supplemented by an application of lime. Suffi cient lime to 
neutralize one-half of the active soil acidity was suffi cient to 
produce maximum yields. The percentage of nitrogen in the 
crop and the total amount was increased by inoculation.
 “The crops grown on the sand from Hancock yielded 
better when inoculated than when uninoculated. In fact, 
inoculation was more effective in increasing the yield than 
was lime. Lime in small amounts and inoculation together 
produced the best yields.
 “The nitrogen content of those crops which were 
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inoculated was considerably higher than that of the 
uninoculated crops. When the crops are not inoculated all 
of the nitrogen is drawn from the soil, but when the proper 
bacteria are present a large proportion of the protein nitrogen 
is drawn from the air.
 “When the entire crop is removed from the soil, leaving 
only the roots and stubble, there will be less nitrogen in the 
soil than there was before the crop was grown, but if the crop 
is turned under as a green manure, if properly inoculated, it 
will add large quantities of nitrogen to the soil.
 “Inoculation was not as effective on the Colby silt loam 
as on the sandy soils in increasing yields, but infl uenced the 
percentage of nitrogen, and consequently the total amount in 
the crop.
 “Soybeans if properly inoculated will utilize nitrogen 
from the air and thus enrich the soil, provided the crop 
residue is returned to the soil. It is not necessary to plow 
the crop under if the crop is fed on the farm. The manure 
can be returned to the soil, and in this way be utilized in the 
improvement of the land. Small additions of limestone to 
acid soils render the inoculated soybean plant more active 
in absorbing air nitrogen.” Address: Depts. of Agricultural 
Bacteriology and of Soils, Univ. of Wisconsin.

582. Herman, V.R. 1919. Soybeans and cowpeas for North 
Carolina. North Carolina Agricultural Experiment Station, 
Bulletin No. 241. 40 p. June. See p. 24-40.
• Summary: Contents of the section on soybeans: Soybean 
history and for North Carolina. Feeding value of various 
hays compared. Seed production. Pasturing soybeans (in 
summer). Soybeans for soil improvement. Methods of 
culture. Rate of seeding. Time of planting. Fertilizer for 
soybeans. Soybean varieties.
 The last section, titled “Cowpeas and soybeans 
compared,” discusses pasture, seed production, and hay 
production.
 Soybeans “were introduced into America in 1829, 
but received very little attention until the variety known 
as the Mammoth Yellow was introduced about 1882. The 
introduction of this variety was followed by a decided 
increase in the production of the crop.
 “Prior to 1900, soybeans had not been grown very 
extensively in North Carolina. Since that date, their value 
and uses have become better known, and its production has 
steadily increased. At the present time it is quite an important 
crop, particularly in eastern North Carolina, ranking sixth 
in commercial importance among the crops of our State” (p. 
24).
 “Soybeans for seed: Unlike cowpeas, soybeans are 
grown extensively for seed production... On the better soils 
of the Coastal Plain the yields have ranged between 20 and 
40 bushels per acre, while 15 to 25 bushels is considered a 
good yield in the piedmont and mountain sections.
 “The method of harvesting soybeans depends, to a large 

extent, upon the amount grown. Small quantities may be 
pulled up by hand or cut with a reap hook and threshed out 
with a fl ail. One man should be able to thresh 5 to 6 bushels 
a day by this method when the plants are thoroughly dried. 
Where several acres are to be harvested, it will be necessary 
to use machinery of some kind. Several special harvesting 
machines are now on the market. Most of these machines 
thresh the beans in the fi eld, leaving the stalks for pasturage 
and soil improvement. These harvesters gather from 60 to 
75 per cent of the seed, the remainder being scattered on 
the ground or left on the stalks. The seed left, however, are 
usually eaten by the hogs or cattle pastured after harvesting.”
 “For pasturage in the eastern part of the State, Black 
Eyebrow, or Manchu, gives early pasturage, the Virginia or 
Haberlandt, medium, and Mammoth Yellow, late pasturage.”
 Tables and text give the results of soybean culture 
experiments at various experiment stations in North 
Carolina. For each variety, the date of seeding, yield of seed 
(in bushels/acre) and yield of hay (in pounds/acre) are given. 
The varieties tested were: Arlington, Austin, Black Eyebrow, 
Chiquita. Early Dwarf Green, Haberlandt, Mammoth, 
Manchu, Mammoth Brown, Mammoth Yellow, Medium 
Yellow, Peking, Tar-Heel Black, Tokio, Virginia, Wilson, 
Wilson Black.
 “The soybean will stand a considerable amount of frost 
in the spring or fall, while the cowpea is very sensitive to 
cold.” Photos show: (1) A split view of a fi eld of cowpeas 
and soybeans (front cover). (2) A man holding two soybean 
plants in a fi eld of Virginia soybeans (p. 24). (3) Ventilated 
stacks for curing soybean or cowpea hay (p. 27). (4) A man 
working on machinery used in harvesting small grain (p. 
28). (5) The Haberlandt soybean plant (p. 29). (6) A fi eld of 
soybeans grown in rows between corn for seed, pasture, or 
soil improvement (p. 30). (7) A fi eld of different soybean 
varieties, incl. Virginia and Hollybrook (p. 34). Tables show 
results of the experiments.
 Note 1. This is the earliest document seen (Nov. 2020) 
that mentions the soybean variety Mammoth Brown.
 Note: This is the earliest document seen (June 2021) 
that uses the word “reap hook” in connection with soybean 
production. Address: Asst. Agronomist.

583. Mammoth Brown: New U.S. domestic soybean variety. 
Synonyms: Brown (Moore 1908). Brown, Giant Brown, 
Large Brown, Tarheel Brown (Morse 1927). 1919. Seed 
color: Brown (russet).
• Summary: Sources: Herman, V.R. 1919. “Soybeans and 
cowpeas for North Carolina.” North Carolina Agric. Exp. 
Station, Bulletin. No. 241. 40 p. June. See p. 35, 37. Table 
XXIV lists the soybean varieties tested at the Experiment 
Station Farm, West Raleigh, North Carolina, 1915, 1916, 
1917, and 1918. When grown for seed, Mammoth Brown 
took 144 days to mature and yielded 19.44 bushels per acre 
(the third highest of any variety tested). When grown for hay, 
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Mammoth Brown took 108 days to mature and yielded 3,122 
pounds of hay per acre (the fourth highest of any variety 
tested).
 Williams, C.B. 1919. Report of the Division of 
Agronomy. North Carolina Agric. Exp. Station, Annual 
Report 41:22-35. For the year ended June 30, 1918. See p. 
33. At the Central Farm (Raleigh), Mammoth Brown gave a 
very good yield.
 Piper, Charles V.; Morse, William J. 1923. The soybean. 
New York, NY: McGraw-Hill Book Co. xv + 329 p. March. 
See p. 167. “Origin of this variety is rather obscure. Plants 
stout, erect, bushy, maturing in about 135 days; pubescence 
tawny; fl owers purple, 65 to 70 days to fl ower; pods tawny, 
40 to 50 mm. long, 9 to 11 mm. wide, 6 to 7 mm. thick, 2-3 
seeded, shattering little; seed russet, 8 to 9 mm. long, 7 to 8 
mm. wide, 5 to 6 mm. thick; hilum russet; germ yellow; oil 
16.5%; 111,300 to the bushel.”
 1925. Wood’s Seeds for 1925 (with order form) 
Richmond, Virginia. See p. 74-75. Mammoth Brown is one 
of many soybean varieties sold in this seed catalog.
 Morse, W.J. 1927. “Soy beans: Culture and varieties.” 
USDA Farmers’ Bulletin No. 1520. 34 p. April. See p. 
6-8, 10. “Brown–The same as Mammoth Brown.” “Giant 
Brown.–The same as Mammoth Brown.” “Large Brown.–
The same as Mammoth Brown.” “Tarheel Brown.–The same 
as Mammoth Brown.”
 Morse, W.J.; Cartter, J.L. 1937. “Improvement in 
soybeans.” Yearbook of Agriculture (USDA). p. 1154-89. For 
the year 1937. See p. 1188. Selection by unknown breeder in 
North Carolina, date unknown.
 Morse, W.J.; Cartter, J.L. 1939. “Soybeans: Culture 
and varieties.” USDA Farmers’ Bulletin No. 1520 (Revised 
ed.) 39 p. Nov. See p. 10. “Mammoth Brown–No defi nite 
information has been obtained as to the origin of this variety. 
Maturity, about 140 days; pubescence, tawny; fl owers, 
purple, appearing in 65 to 70 days; pods, two- to three-
seeded; seeds, brown with brown hilum, about 1,855 to 
the pound; germ, yellow; oil, 17.77 percent; protein, 44.06 
percent.” Address: USA.

584. Monthly Crop Reporter (USDA). 1919. Production of 
soy beans (for grain) in the United States, by states, 1918 and 
1917. 5(10):103. Oct.
• Summary: A table shows total USA statistics for 
1918/1917 as follows: Acreage 180,000/155,000. Yield 
(average) 15.8/14.5 bu/acre. Production 3,041,000/2,245,000 
bushels.
 In 1918, soybean acreage for 13 states (in descending 
order of acreage) is:
 North Carolina 85,000 (47.2% of total U.S. acreage).
 Virginia 38,000
 Alabama 22,000
 Mississippi 8,000
 Illinois 5,000

 Missouri 5,000
 Kentucky 5,000,
 Pennsylvania 2,000
 Ohio 2,000
 Indiana 2,000
 Tennessee 2,000
 South Carolina 1,000, Georgia 1,000.
 In 1918, soybean production for 13 states (in descending 
order of bushels grain produced) is:
 North Carolina 1,700,000 (55.9% of total U.S. 
production)
 Virginia 630,000,
 Alabama 240,000
 Mississippi 96,000
 Kentucky 60,000
 Illinois 50,000,
 Missouri 40,000
 Pennsylvania 34,000
 Indiana 30,000
 Ohio 14,000
 South Carolina 14,000
 Georgia 14,000.
 The soybean yield for each of these states is also given 
for each of the two years.
 Note: This is the earliest document seen (Oct. 2016) 
in the USDA’s Monthly Crop Reporter that gives soybean 
statistics in the USA. Address: Washington, DC.

585. Noroña Maceda, Felix. 1919. Selection in soy beans. 
Philippine Agriculturist 8(3):92-98. Oct. Based on his thesis, 
College of Agriculture (Los Banos), No. 103. [7 ref]
• Summary: “When and by whom the soy bean was 
introduced into the Philippines is not known. It has long been 
in cultivation in the Islands, but has never been considered 
as a crop worthy of attention. In the future it should be a 
crop of importance throughout the Archipelago.” The author 
conducted various experiments: (1) The multiplication 
strains selected by Layosa and the running of “plant to row” 
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tests of the most productive individuals or elites of each 
strain; (2) the isolation of strains that can be recommended 
for the rainy or dry season under local conditions; and (3) 
the comparison of the yield of selected strains with that of 
unselected plants. Each of the strains selected by Layosa 
gave higher yields in beans than their respective parents. 
The best variety was named Amis. With two exceptions all 
selected strains gave higher yields than the common stock. 
The gain in percentages of the yield of the selected strains 
over the common sort ranged in multiplication plantings 
from 18% to 79%. The highest yield of Amis beans during 
the dry season was 1,278 kg/ha, and during the dry season 
was 511.2 kg/ha. Address: Philippines.

586. Calvino, Mario. 1919. La soya [The soybean]. Informe 
de la Estacion Experimental Agronomica (Santiago de las 
Vegas, Cuba). p. 98-103. For the years 1917-1918. [1 ref. 
Spa]
• Summary: This report, which describes the fi rst soybean 
experiments in Cuba, begins by discussing the composition 
of the seed, and its various uses in China, Japan, and Europe 
(including for manufacture of soaps and as a drying oil 
in paints, and as foods such as whole dry soybeans, soy 
coffee, roasted soybeans [soynuts] {“Se comen también 
tostados...”}). In China they are sprouted in darkness and 
the white sprouts, up to 3 cm long, make an excellent green 
vegetable.”
 Note. This is the earliest Spanish-language document 
seen (Jan. 2013) that mentions soy sprouts, which it calls sus 
gérmenes blancos. From soybeans the Chinese also make a 
special soy cheese (un queso especial), a type of milk (una 
especie de leche), and other drinks. The author then states: 
“We thought it would be useful to test varieties of soya 
suited for hot/tropical countries, and we were able to obtain 
two types of Japanese soybeans, those that gave satisfactory 
results without having been inoculated.
 “Since these soybean types did not fi nd suitable 
bacteria for the purpose of being inoculated naturally in 
our terrain, I asked the Mulford house (casa de Mulford) 
for a special bacterial strain for soy (Soya) and proceeded 
with the artifi cial inoculation of the seed. The result has 
been magnifi cent, as one can see in the accompanying 
photographs.
 “Now we have inoculated land, with which we have 
been able to ensure the most success for our crop. The 
harvest [yield] during this fi rst year in Cuba was 2,000 kg/
ha of seed. We have also found that it is best to cultivate soya 
in rows 60 cm apart, with the seeds planted 10 cm apart in 
each row. This is very dense planting, but it is better to thin 
the plants than to transplant in others to get the desired plant 
density. Transplanting is often unsuccessful, and if a crop is 
not planted evenly the fi rst time, it is diffi cult to make it even 
later by transplanting.
 “I have had a chemical analysis done of the soybean 

seeds from our crop. The report prepared by the Department 
of Chemistry shows that they contain 10.4% water, 41.95% 
protein, 17.5% oil, 2.45% carbohydrates, 2.5% fi ber, and 
5.2% ash. The analyst was F. Dominguez.” An analysis 
is also given of assimilable or digestive elements in the 
soybean from a book by R. Gouin titled Alimentation 
rationelle des animaux domestique [Rational feeding of 
domestic animals]. Three full-page photos show soybean 
plants: (1) Root nodules on a soybean plant grown in Cuba 
without the use of inoculant (p. 99). (2) Two soybean plants 
grown at the agronomic station that contain many pods 
(p. 101). (3) Four soybean plants with roots; two were 
inoculated and bear nodules (p. 103).
 Note 1. This is the earliest Spanish-language document 
seen that refers to soynuts. Note 2. This experiment station 
is under the Secretary of Agriculture, Commerce and Labor 
(Secretaria de Agricultura, Comercio y Trabajo). This 515-
page report is published in Havana by Alvarez López y Cie. 
Address: Director, Estacion Experimental Agronomica, 
Doctor en Ciencias Agricolas de la Universidad de Pisa 
[Italy].

587. Hoffman (A.H.), Inc. 1919. Hoffman’s Farm Seeds 
(Mail-order catalog). Landisville, Pennsylvania. 32 p. 25 cm.
• Summary: A photo on the front cover shows three men 
piling hay onto a wagon pulled by two white horses. The 
section titled “Soy beans” (p. 22-24) discusses: Introduction 
(alternative to expensive protein feeds). Our stocks of soy 
beans (excepting Mammoth Yellows). Facts about soy 
beans. How to grow soy beans (nine points). Varieties: 
Wilson Blacks (“This is deservedly the most popular Soy 
Bean.” Yields 20-30 bushels/acre), Ito San (This new, early 
yellow-seed variety has been improved by “years of seed 
selection on the Johnson Brothers’ Farms.” Note: Probably 
E.F. “Soybean” Johnson and Elmer Solomon Johnson of 
Stryker, Williams County, Ohio), Medium Green (“Our 
‘Medium Greens’ have been greatly improved by the 
Johnson Brothers, who grow them successfully in Northern 
Ohio.” Shattering problems have been largely overcome.), 
Early Brown, Mammoth Yellow (will not mature beans 
in Pennsylvania or Ohio), mixed soy beans (a mixture of 
different varieties). An illustration shows the leaves and pods 
on a soy bean plant. Photos show: (1) Soy beans growing in 
corn for use as silage. (2) A fi eld of Wilson Black soy beans. 
(3) Close-up of Wilson Black soy bean seeds. (4) Harvesting 
soy beans for hay.
 Page 32 is about “Farmogerm–The standard 
inoculation,” and rates of seeding: Soy beans (Broadcast) 
60-90 lb/acre. Soy beans in drills 20-30 lb/acre. There are 
60 pounds per bushel. An ad on the inside back cover, titled 
“If you grow your own seed you need a ‘Clipper’ cleaner,” 
shows photos of two models of this seed cleaner (Nos. 1-B 
and 2-B) and a cross sectional diagram of how the cleaner 
(made by A.T. Ferrell & Co., Saginaw, Michigan) works. 
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The parts are: Shoe, straw-spout, screening spout, vertical air 
shaft, dust hood, and fan. It contains screens for many types 
of seeds, including soy beans.
 Location: Bailey Hortorium, Mann Library, Cornell 
University, Ithaca, New York. Address: Landisville, 
Lancaster Co., Pennsylvania.

588. Lipman, Jacob G.; Blair, Augustine W. 1919. Report 
of the Department of Soil Chemistry and Bacteriology. New 
Jersey State Agricultural Experiment Station, Annual Report 
39:179-92. For the year ending June 30, 1918. See p. 189-93. 
[3 ref]
• Summary: The section titled “The infl uence of lime upon 
the yield of dry matter and nitrogen from different varieties 
of soybeans” (p. 189-93) examines the infl uence of lime 
on the number of nodules and the percentage of nitrogen 
when soybeans are harvested for hay, found in New Jersey 
that the average yield of dry matter from 12 plants from the 
limed plots was 84.4 gm and from the unlimed plots was 
46.5 gm. The percentage of nitrogen in the dry matter was 
0.25% higher for the limed than for the unlimed plots. On the 
limed plots an average of 85 nodules per plant was found, 
compared with only 37 nodules on the unlimed plots. Of 
six varieties grown to maturity on both series of plots, all 
gave higher yields of soybeans and straw on the limed plots, 
the average increase being 5.5 bushels of beans and 800 
lb of straw. Plants harvested for forage showed an average 
nitrogen content in the tops of 3.08% on limed plots and 
2.67% on unlimed plots, and in the roots 1.47% and 1.24% 
respectively. Address: 1. Ph.D., Director of the Station and 
Prof. of Agriculture at the State Agricultural College, Soil 
Chemist and Bacteriologist; 2. A.M., Assoc. Soil Chemist 
[New Brunswick, New Jersey].

589. Mattei, G.E. 1919. La soja ed i suoi prodotti [The 
soybean and its products]. Bollettino di Studi ed Informazioni 
del Regio Giardino Coloniale di Palermo 5(1/2):1-34. [40 
ref. Ita]
• Summary: This article contains one of the best histories 
seen to date of the soybean in Italy, from 1760 to 1813.
 Contents: Brief history of the soybean. History of its 
taxonomic classifi cation. Botanical description of the wild 
and domestic soybean. Varieties. Introduction of the soybean 
to Europe (especially France and Italy). The question of the 
root nodule bacteria. Cultural requirements. Importance / 
value of the production. Utilization of the seeds. Soy fl our 
(Farina di soja). Soymilk (latte di soja). Soy cheese [tofu] 
(formaggio di soja). Soy oil (olio di soja). Soy cakes (panelli 
di soja). Other Japanese preparations: Miso, shoyu, koji. 
Opportunities for soybean cultivation in Italy. Results of 
cultural trials at the Colonial Garden (Giardino Coloniale) in 
Italy.
 “Introduction of the soybean into Europe: The soybean 
(La Soja) was long confi ned to East Asia, and it is only 

towards the 17th century that it appears in the Indian 
Archipelago; in fact, if it had existed in the Pacifi c islands 
at the time of Cook’s voyage, Forster surely would have 
reported it. Its introduction to the East Indies is even more 
recent. Roxburgh mentions its cultivation in the Botanical 
Gardens of Calcutta from seeds acquired from the Moluccas, 
in 1798. On the other hand, as Alphonse de Candolle 
observes, if its cultivation were ages-old, it would have 
spread long ago toward the West to Syria and Egypt, which 
did not occur.
 “Its introduction to France is said to date back to 
1739, when certain missionaries sent soybean seeds, from 
China, to the Jardin des Plantes in Paris: the uncertainty 
however arises as to whether, even before this time, it was 
cultivated in Europe, since, as Saccardo points out, it appears 
that essays (saggi) on the plant exist in the Herbarium of 
Bartolomeo Martini of Verona, Italy, written (composto) in 
1701.
 “In any event, concerning France, the soybean is 
reported as being grown extensively in about 1821 at 
Champ-Rond near Etampes; it seems, however, that 
subsequently its cultivation was nearly lost; in fact, 
Lachaume, in the Revue Horticole of 1857 [pages 568-70. 
Nov. 16], reports it as a new introduction, thanks to the 
French Consul in Shanghai, and he describes and illustrates 
it.
 “As for Italy, Pinolini [1905] dates the soybean to 1848 
[sic, 1840]. It is possible that its cultivation as an agricultural 
plant began to spread from that date, but the existence of 
the soybean in Italy antedates this date by at least a century. 
Saccardo says in fact: ‘cultivated since the mid-18th century, 
and at times extensively, as in the Treviso region.’
 “With the existence, as I have stated, of essays on 
the soybean in the Herbarium of Bartolomeo Martini of 
Verona, an herbarium written in 1701, one might suspect 
that from that time the soybean was being cultivated in the 
Verona region; but who could have brought the seeds? And 
if this were the case, why do we not fi nd any reports of it 
in somewhat later authors? Or was the above-mentioned 
essay brought directly from the Orient. It should be noted 
that Kaempfer’s voyage to Japan dates to 1690, and we 
have the fi rst accurate reports on the soybean in 1712 with 
Kaempfer’s own publication. Should we perhaps believe 
that some study, brought back by Kaempfer, was given to 
Martini? He might have obtained it from Zannichelli who, as 
Targioni-Tozzetti relates, in the life of Micheli, carried on a 
correspondence with Martini himself? Assuredly Kaempfer 
had to regard a plant which is used for so many purposes in 
Japan as important and it is possible he brought back essays 
about it, and perhaps even seeds.
 “In any event, the Jardin des Plantes in Paris, after 
1739, must have distributed seeds to various botanical 
institutions, including Italian. In fact, from the old Catalogs 
(Cataloghi) of the fi rst Italian botanical gardens and from 
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the pertinent Index seminum, we see that in the second half 
of the 18th century, the soybean is being cultivated almost 
everywhere: in 1760 Allioni mentions its cultivation in the 
Botanical Gardens of Turin; in 1780 Abbot (l’Abate) Farsetti 
introduced it to his Santa Maria di Sala garden near Venice; 
in 1785 Scopoli mentions it in Pavia; in 1787 Guatteri 
records it in Parma; in 1790, with the Botanical Gardens 
barely established, Tineo was cultivating it in Palermo, as 
results [show] from the Catalogue published in precisely 
that year; in 1793 Zuccagni refers to it in Florence; in 1798 
Durazzo had introduced it into his garden Dello Zerbino near 
Genoa; in 1801 Tilli mentions it in Pisa; in 1805 Graefer 
refers to it in Caserta; in 1807 Arduino introduced it to the 
Agricultural Gardens (Orto Agrario) of Padua; in 1811 
Fabriani refers to it in Modena; in 1813 Tenora points it out 
in Naples, and the same may be said for other more recent 
reports. From this we see that, at the end of the 18th century, 
the soybean was already cultivated throughout Italy, not for 
agricultural but for scientifi c purposes, that is, in Botanical 
Gardens.
 “Perhaps this information escaped those, like Pinolini, 
who did research on the soybean as an agricultural plant 
because, in all works dealing with plants cultivated at that 
time, the soybean is found under the name of Dolichos soja, 
the generic name Soja, of Moench or Savi, not yet having 
been adopted.”
 In 1918 a soybean cultural trial was conducted at the 
Colonial Garden, Palermo, on a plot of 350 square meters; 
smaller experiments had been conducted in previous years. A 
variety was chosen which had almost spherical seed and was 
greenish yellow in color. The seeds were planted on March 
29, in furrows at a spacing of 30 x 40 cm.; they germinated 
regularly about 10 days later. The plants were hoed twice to 
reduce weeds and irrigated eight times from the end of May 
until the end of August. Flowering began in early July and 
the seed was harvested on Nov. 15. The entire vegetative 
period was, therefore, 7½ months. The plants reached an 
average height of 90 cm. Their growth was luxuriant and 
there was a normal development of nodules on the roots. 
From this plot of 350 square meters, 51 kg of clean seed was 
harvested; this corresponds to a yield of about 1,450 kg/ha, 
which is considered quite satisfactory and could be increased 
by manuring. The beans, when cooked in different ways, 
were found to have an agreeable taste.
 Talk with Ted Hymowitz, soybean geneticist, Univ. 
of Illinois. 2003. Aug. 18. Caution! It is not clear whether 
the early dates for soybean in Italy in this article are based 
on herbarium specimens or living plants. With herbarium 
specimens, it is easy to make errors.
 Note 1. This document contains the earliest solid dates 
and the second earliest overall dates seen for soybeans in 
Italy, or the cultivation of soybeans in Italy (1760). The 
source of these soybeans is unknown. Yet note that the 
earliest possible date that the soybean was cultivated in 

France was about 1740. Perhaps there was some connection 
between the earliest possible soybean cultivation in France 
and in Italy.
 Note 2. This is the earliest Italian-language document 
seen (April 2013) that uses the term formaggio di soja to 
refer to tofu.
 Note 3. This is the earliest Italian-language document 
seen (Jan. 2019) that uses the term Farina di soja (regardless 
of capitalization) to refer to soy fl our.
 Note 4. This article was reprinted in the Nov. 1991 issue 
of Il Giornale della Soia (p. 11-16). Address: Prof., Royal 
Botanical Garden (R. [Regio] Orto Botanico), Palermo, Italy.

590. Cromer, C.O. 1920. Re: Results of soybean variety trials 
at Indiana. Letter to W.J. Morse, Asst. Agrostologist, Forage-
Crop Investigations, Bureau of Plant Industry, Washington, 
DC, Jan. 27. 2 p. Typed, with signature on letterhead.
• Summary: “We have had the Mandarin 36653 in our 
test the last four years. It has produced on the average 1.6 
bushels more seed than the Ito San. We also have the Hoosier 
30746, which has produced for the last four years an average 
of 1.4 bushels more seed than the Ito San. The following is 
a statement of the average yields of the numbered varieties 
which we received from you in 1915.”
 A table shows the variety number or name (for Hoosier, 
Mandarin, and Ito San), height, days required to mature, and 
yield in bushels per acre for 19 varieties. The yields range 
from 17.6 (for #28050) to 12.8 (for #28051).
 Location: National Archives, College Park, Maryland. 
Record group 54–Bureau of Plant Industry, Soils and 
Agricultural Engineering. Subgroup–Div. of Forage Crops 
and Diseases. Series–Correspondence with State Agric. 
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#8.
 Sent to Soyfoods Center by Jacob Jones of Purdue 
Univ., Aug. 1998. Address: Associate in Crops, Purdue Univ., 
Lafayette, Indiana.

591. Monthly Crop Reporter (USDA). 1920. Cowpeas and 
soy beans for hay, silage, grazing, etc. (not for seed). 6(2):11. 
Feb.
• Summary: A table gives soy bean acreage, and yield per 
acre for hay for the years 1918 and 1919 in leading states. 
In 1919 the states growing soybeans for hay, silage, grazing, 
etc. (in descending order of acreage) are: North Carolina 
(82,000 acres, 1.5 tons of hay per acre), Alabama (78,000), 
Mississippi (67,000, 1.5 tons), Tennessee (60,000, 1.5 tons), 
Virginia (20,000), New England (13,000, 4.0 tons), Illinois 
(7,000), Georgia (3,000), Ohio (3,000), Missouri (2,000), and 
Wisconsin (2,000). Total acreage for these states is 337,000, 
up from 286,000 in 1918. Average yield of soybean hay in 
1919 is 1.5 tons/acre, down from 1.6 tons in 1918.
 A second table (not directly related to soy but of interest) 
shows the number and value of mules on farms by states, 
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from 1917 to 1920. Mules are most widely used in southern 
states. The states with the largest number of mules are: Texas 
792,000, Missouri 374,000, Georgia 344,000, Mississippi 
316,000, Arkansas 315,000, and Alabama 304,000. By 
comparison (in Corn Belt states): Ohio 28,000, Iowa 70,000, 
Indiana 94,000, and Illinois 147,000.

592. Monthly Crop Reporter (USDA). 1920. Soy beans for 
seed or grain. 6(2):12. Feb.

• Summary:  A table gives soy bean acreage, yield per 
acre for seed, and production of seed or grain for the years 
1917, 1918, and 1919 in leading states. In 1919 the states 
growing soybeans for seed or grain (in descending order of 
production) are: North Carolina (1,148,000 bu, 14.0 bu/acre), 
Virginia (550,000 bu, 18.5 bu/acre), Mississippi (120,000 
bu., 15.0 bu/acre). Kentucky (84,000), Illinois (78,000), 
Missouri (77,000), Alabama (66,000), Pennsylvania (36,000 
bu), Indiana (35,000), Georgia (25,000 bu), Ohio (14,000), 
Tennessee (10,000, 5.0 bu/acre), Wisconsin (10,000, 7.5 bu/
acre), South Carolina (6,000, 6.0 bu/acre), Other (143,000).
 The average U.S. yield in 1919 was 14.3 bu/acre, 
compared with 17.7 bu/acre in 1918 and 14.8 bu/acre in 
1917. The state with the top yield for all 3 years was Virginia 
with 22.5 bu/acre in 1918.
 Total U.S. soybean production for seed or grain in 1919 
was 2,402,000 bu, compared with 2,997,000 in 1918 and 
2,283,000 in 1917. The state with the top production for all 3 
years was North Carolina with 1,700,000 bu in 1918.

593. Reynolds, William. 1920. Soybeans on a stock-farm. 
Breeder’s Gazette 77(13):818. March 25.
• Summary: “Several years ago as protein feeds began to 
soar in price, and some of them became uncertain in quality, 
I began to look for a home-grown form of protein to feed 
cattle; one that would balance a ration as nearly as possible 

with what feeds I was growing, such as silage corn. I wanted 
a legume containing a large amount of protein.”
 He visited a friend who “had tried different ways of 
growing soys for seed.” “He was planting them broadcast 
with a wheat drill, sowing 3 pecks of seed per acre. His 
crops yielded 25 bushels per acre without the extra work of 
growing the beans in rows... Moreover, after the broadcast 
crop was threshed the hay was more satisfactory than that 
grown in rows, as it was much fi ner. The yield of grain was 

as great, only a bit more seed being used. I found that the 
selection of variety was important. In the cornbelt one 
that would mature seed before frost was needed, such as 
Mongol, Mikado and Ito San being used with success.”
 He decided to grow soybeans for hay, and “found that 
the varieties best for hay were not those which gave the 
largest yields of grain. I wanted a variety that would 
produce fi ne hay containing a large amount of leaves, 
and stalks not so heavy as are needed to support a heavily 
loaded grain crop. I have grown the Wilson, Pekin 
[Peking] and Sable varieties. All are good.” Address: Cecil 
County, Maryland.

594. Hughes, H.D.; Wilkins, F.S. 1920. Soy beans in Iowa. 
Iowa Agricultural Experiment Station, Circular No. 65. 4 
p. March.
• Summary: Contents: Introduction. Importance: In corn–
for hogging down, in corn for silage or sheeping down, 
alone for hay, for seed. Climate, soil and inoculation: 

Method of inoculation (soil inoculation, glue or sugar 
solution, culture). Varieties: Seed production, hogging 
down, hay, for silage and sheeping down, maturity. Seeding: 
Seedbed preparation, time of seeding. Method of seeding: 
With corn, for seed or hay. Rate of seeding: In corn, in rows, 
drilled like small grain, depth of seeding. Cultivation: In 
rows, drilled like small grain. Harvesting: For seed, for hay. 
Threshing. Cow peas.
 The introduction begins: “The Iowa Agricultural 
Experiment Station has grown a number of different varieties 
of soy beans each year since 1910. It fi nds the crop very 
dependable, the better varieties producing yields of from 15 
to 25 bushels of seed, or 2½ to 3½ tons of hay per acre in 
most seasons.”
 The following varieties are listed (here alphabetically): 
Black Eyebrow, Chestnut, Early Yellow, Ebony, Elton, 
Habaro, Ito San, Manchu, Medium Green, Medium Yellow, 
Minnesota 166, Minnesota 167, Mongol, Ohio 7496, Peking, 
Roosevelt, Stone’s Ensilage, Wilson.
 Note: This is the earliest document seen (Nov. 2020) that 
mentions the soybean varieties Minnesota 166, or Minnesota 
167, or Stone’s Ensilage. Address: Agronomy Section, Ames, 
Iowa.

595. Megee, C.R. 1920. Soy beans. Michigan Agricultural 
Experiment Station, Special Bulletin No. 100. 11 p. March.
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• Summary: Contents: Introduction (soy beans in Michigan). 
Varieties. Adaptation. Preparation of seed bed. Time of 
planting. Depth of planting. Inoculation. Method of planting: 
For hay and green manure, for ensilage and hogging-off, for 
seed, amount of seed required. Lime. Phosphate. Harvesting. 
Summary.
 The introduction begins: “Interest in soy beans has 
increased greatly in Michigan during the past two years due 
to the following reasons: First, frequent failure of clover 
has made it necessary to secure an emergency hay crop 
which will furnish hay the same season as planted; second, 
increase in favor of the practice of sowing soy beans with 
corn for ensilage and hogging-off; third, increased demand 
for northern grown soy bean seed throughout Michigan and 
bordering states; fourth, greater use of soy beans as a green 
manuring crop.”
 “Varieties: The selection of varieties is of great 
importance as shown by tests conducted during the past 
six years, some varieties yielding from three to four times 
as much forage as others. The following varieties are 
considered among the best for Michigan conditions: Manchu, 
Ito San, Early Brown, Black Eyebrow... In northern counties, 
the Early Black is apparently the best adapted variety.”
 The section titled “Time of planting” (p. 550-51) notes: 
“Mr. E.E. Evans, legume specialist of West Branch, Ogemaw 
Co., Michigan, states that the greatest error of soy bean 
growers in northern Michigan is too late planting, and that 
he has never seen the crop seriously injured by frost between 
May 10th and October 1st. The past season (1919) Ito San 
soy beans planted at the Experiment Station on May 21st 
yielded 624 pounds per acre more hay than did the same 
variety planted June 7th.”
 Tables show: (1) Soy bean variety test–1919. Planted 
June 8, harvested Sept. 4. Varieties: Manchu, Ito San Early 
Brown, Black Eyebrow, Medium Green, Mongol, Virginia, 
Wilson 5 [Wilson-Five], Hollybrook, Wilson Black, Wilson, 
Ogemaw, Mammoth Yellow. For each variety is given: 
Pounds per acre of air dry hay adjusted to a 12% moisture 
basis. Condition at maturity/harvest (e.g. seeds well formed, 
seeds just forming, pods just forming). (2) The yields in tons 
per acre of air dry hay produced by each of nine varieties 
in fi ve variety tests in four counties: Allegan, Bay, Monroe 
(2), and Wayne. “The results of these tests correspond very 
closely with the results of the Station.”
 Photos show: (1) A soy bean variety test plot on the 
College Station Field, Michigan (front cover). (2) Several 
Ito San soybean plants, harvested, bundled up, and showing 
pods. (3) “Soy beans are a valuable green manuring crop. 
The above view shows soybeans drilled on an impoverished 
sandy loam soil.” (4) Soybean root system, showing nodules. 
(5) A fi eld of soybeans. Address: Farm Crops Section, East 
Lansing.

596. Valderrama, Santiago F. 1920. Notas sobre el cultivo 

de la soja: Ampliadas con las experiencias de los años 1914 
al 1919 [Notes on the culture of soybeans: Enlarged with 
experiments of the years 1914 to 1919]. Cordoba, Spain: 
Printed by M. de Sola. 26 p. April. 16 cm. [Spa]
• Summary: This rare, valuable, and very interesting booklet 
was sent to Soyfoods Center on 15 June 1995 by Manuel 
Ruiz Luque, a collector of antiquarian books, from Montilla 
(Córdoba), Spain.
 Contents: Introduction (description of the plant and brief 
history). Cultivation of soybeans. Manures and fertilizers. 
Preparation of the soil. Time of planting. Spacing of the 
plants. Quantity of seeds and depth of planting. Work. Yield. 
Photo of a soybean plant (yellow seeds) grown at Montilla 
(Cordoba) by Don Santiago F. Valderrama and harvested in 
1916 (p. 15). Nutritional analysis of the seeds of this plant 
(conducted Aug. 1916 at Granada by Mariano Moreno). 
Soy products: Soymilk (leche de Soja), various types of 
tofu (queso de Soja). Soybeans and products cultivated in 
Montilla and exhibited in May 1918 at Cordoba: 16 types of 
seeds (7 yellow-seeded, 4 black, 3 green, 1 variegated, and 
1 red), 6 green soybean plants (from yellow, green, or black 
seeds), 1 dry soybean plant, and 11 soy products. Summary.
 The soy products exhibited in 1918 at Cordoba are: 1. 
Soy oil obtained from 5 kg of seeds. 2. Soy fl our (full-fat; 
Harina de Soja, con todo el aceite). 3. Soy fl our (defatted; 
Harina de Soja, después de haberle extraido el aceite). 4. 
Soy bran (fi nely ground; Moyuelo de Soya). 5. Soy bread 
(made with full-fat soy fl our). 6. Soy bread (made with 
defatted soy fl our). 7. Soy extract (Extracto de Soja; “This 
product can be substituted with advantage for all food 
extracts”). 8. Legumine (Legumina) extracted from soya; 
“Similar to the casein of milk and with equal applications.” 
9. Soymilk. “Of great nutritional power. This product, 
fermented, yields an exquisite cheese.” 10. Urease. “A 
chemical reagent of great application, extracted from soya.” 
11. Soybeans pods (Cáscara de la Soja).
 On page 49 he continues. “In Spain, the fi rst attempts 
at soybean cultivation were made by the Count of San 
Bernardo [Manuel de Mariátegui, 1st Count of San Bernardo, 
lived 1842-1905. He was a Spanish nobleman and politician 
who served as Mayor of Madrid between 1892 and 1894 
and as Minister of State in 1903]; he cultivated soybeans on 
his estates at Almillo (in Écija [a city in southwest Spain, 
48 miles east-northeast of Seville]) at the beginning of this 
century. But the person who has given a truly admirable 
impetus to this cultivation is Col. Santiago F. Valderrama 
who, during the last decade, as well as obtaining marvelous 
plants, some of which we will show in a photo (page 70, fi g. 
1), also introduced his own varieties, of which we will speak 
later (p. 85). He estimates a really favorable yield, which 
cannot be obtained except in favorable regions having warm 
climates, where cotton, sugar cane, date palms, and bananas 
grow luxuriantly. In fact, he gets a yield of 2,500 kg/ha, 
which we can’t wait to have here in Italy.”
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 An illustration shows a soy bean plant (frontispiece, 
facing the title page).
 Note 1. This is the earliest document seen (March 2021) 
concerning the cultivation of soybeans in Spain.
 Note 2. This is the earliest Spanish-language document 
seen (March 2021) that mentions soy bran, which it calls 
Moyuelo de Soja.
 Note 3. This is the earliest Spanish-language document 
seen (March 2021) that mentions whole soy fl our, which it 
calls Harina de Soja, con todo el aceite [“Soy fl our with all 
the oil”]. Address: Montilla, Spain.

597. Wiancko, A.T.; Cromer, C.O. 1920. Soybeans in 
Indiana. Indiana (Purdue) Agricultural Experiment Station, 
Bulletin No. 238. 15 p. March.
• Summary: Contents: Summary. Introduction. Place in the 
rotation. Soil preparation. Soil fertilization. Inoculation. 
Time, method, and rate of planting. Cultivation. Harvesting. 
Threshing. Varieties. Table IV (p. 14-15) gives a “Summary 
of results of tests of varieties of soybeans for seed and hay 
production, 1903-1919.” For each year and variety is given: 
Days required to mature, color of seed, and average yields 
per acre for grain (bushels), hay (pounds) or both. 1903-07: 
Ito San, Early Black, Early Brown, Ogemaw, Olive Medium, 
Medium Early Black, Mammoth Yellow, Medium Green, 
Very Dwarf Brown. 1905-09: Ito San, Dwarf Early Yellow, 
Hankow, Hollybrook. 1909-13: Ito San, Austin, Flat King, 
Hollybrook, Mikado, Sherwood. 1910-14: Ito San, Black 
Beauty, Hollybrook, Tashing. 1914-18: Ito San, Auburn, 
Sable, Hollybrook, Mongol, Peking. 1915-19: Ito San, Black 
Eyebrow, Manchu, Ohio 9035, Ohio 7490, Ohio 7476, Ohio 
7406. 1916-19: Ito San, Elton, Hoosier, Mandarin, No. 
28050, No. 30600, No. 30601, No. 30747, No. 36846, No. 
36847, No. 36918. 1917-19: Ito San, Haberlandt, Lexington.
 Photos show: (1) Corn and soybeans growing together 
in a fi eld, to be used “either for silage or for pasturing 
down with hogs or sheep.” (2) “Pasturing corn and soybean 
mixture with sheep. This is an economical way to harvest 
the crop.” (3) “Hogs in soybean pasture. Many Indiana 
farmers are using soybeans for hog-pasture, supplementing 
it with corn.” (4) “Roots of soybean plants, showing nodules 
of bacteria.” (5) “Cultivating soybeans with regular corn 
cultivators [each pulled by 2 horses, with a man riding on 
the back]. The rows are 36 inches apart and were drilled at 
the rate of half a bushel of seed per acre.” (6) “Harvesting 
soybeans with mower [pulled by two horses] with side-
delivery attachment, cutting two rows at a swath. In 
harvesting for seed, the time of cutting is important, because 
if the pods are too dry, much of the seed will be lost from 
shattering.”

598. Freehoff, W.A. 1920. Putting protein into silage: Soy 
beans make it better. Orange Judd Farmer 68(15):6, 33. 
April 10.

• Summary: “A few years ago the farmers of the northern 
states thought of soy beans very much as they did of alfalfa 
earlier in their career. They viewed this wonderful legume 
with suspicion, and for the most part refused to grow it. But 
the same painstaking pioneer work that has placed alfalfa 
upon a fi rm footing in the agriculture of his country is 
establishing soy beans on an equally secure basis.
 “Last year C.S. Ristow, of Wisconsin, tried 9 acres of 
Ito [Ito San] soy beans as an experiment in soy bean seed 
growing. He planted them on some poor, sandy land, and 
to his surprise they yielded 15 bushels to the acre. He sold 
them for seed at $6 a bushel.” The Ito San and Medium Early 
Green varieties were found best for adding protein to corn 
silage.
 Also discusses the importance of inoculation for starting, 
how to plant and cultivate soy beans, and growing soybeans 
for hay. A photo shows two horses pulling a piece of farm 
equipment in a fi eld of soy beans.

599. Mathews, I.J. 1920. Some soybean experiences: Actual 
results with an important crop. Successful Farming 19(4):12, 
73. April.
• Summary: “The most promising legume that has been 
developed in recent years is the soybean. It has been surely 
winning a place for itself in the farm rotations of the 
cornbelt. We know for a certainty that the crop has made 
good in the South where it has become so common that the 
oil is often pressed out and used in paints, etc., and we are 
reliably informed that the wholesale use of such soybean oil 
has made a dent in the use of cottonseed and linseed meal 
as concentrated stock feeds, as the residue is used in this 
manner.
 “In this article, I shall not use the customary way of 
treating yields but will give specifi c instances. The usual 
way, in fact, the bulletin way, is to say that ‘soybean yields 
will run from fi fteen to thirty bushels per acre.’ I feel safe 
in saying, however, that when grown on the soil which 
is frequently used for soybeans, the yield is more often 
under fi fteen bushels than over it. Soy beans are frequently 
relegated to worn and worthless fi elds and high sand and 
for this reason, but little is known concerning their average 
yields when grown on the best of land.
 “Lloyd Madaus, an Indiana farmer, this year had 
fourteen acres and from this area he threshed three hundred 
and one bushels [of soybeans], making a yield of twenty-one 
and a half bushels to the acre. These were threshed with the 
ordinary threshing machine,...”
 Discusses costs, yields and profi ts with reference to 
the actual experiences of various farmers. Address: Pulaski 
County, Indiana.

600. Smith, Alfred G.; Hope, C.E. 1920. Farm practices 
with soybeans: Based on a survey of fi fty farms [in 1916] in 
northeastern North Carolina. North Carolina Department of 
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Agriculture, Bulletin 41(5):1-30. April. Whole No. 267.
• Summary:  Contents: Introduction. Summary. Outlet 
for soybeans and recent economic development. General 
characteristics of the soybean area of northeastern North 
Carolina. General characteristics of the farms. Varieties and 
seed. Growing soybeans. Harvesting soybeans for seed. 
Soybean hay. Combination of crops. Distribution of labor. 
Yields and costs. Factors infl uencing yields. Capacity of man 
and work stock labor. Soybeans and hogs. Agreements with 
croppers and tenants.
 Page 3: “In that part of northeastern North Carolina 
consisting of the counties of Hyde, Tyrrell, Perquimans, 
Pasquotank, and Camden, more soybeans are produced than 
in any other section of the State. Here, indeed, soybeans have 
become the chief legume crop, almost entirely supplanting 
cowpeas. Nearly every farm produces some soybeans, and 
on many farms they are the leading crop both in acreage and 
in crop sales. In fact, this is the only region in the country 
in which this crop has developed to the point where the 
beans are of great importance commercially. Approximately 
500,000 bushels of the 1916 crop were shipped out of the 

territory, principally for seed and feed purposes...
 Summary: The stiffer soils of the area are best adapted 
to the production of soybeans for seed, although the crop 
does well on several types of soil.
 “The farms in the soybean area were very profi table in 
1916. This was partially due to the high prices received for 
the farm crops, as well as to good methods of farming.
 “The Mammoth Yellow is the main variety of soybean 
that is planted in northeastern North Carolina.
 “Soybean seed are usually harvested with mechanical 
pickers which thresh out the beans and leave the hulls on the 
land, or with reapers and binders, and are then threshed.
 “Soybean hay is usually cured on hollow racks. It is 
sometimes hauled directly from the windrow and stored. A 
tedder is used on an occasional farm.
 “The combination of crops in which soybeans are grown 
in the soybean district varies with the type of soil. Cotton, 
corn, and oats are the other principal crops, while peanuts 
and Irish potatoes are grown on several farms. A few farms 
grow small acreages of truck peas.
 “Soybeans are so grouped with the other crops that there 
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is no serious confl ict in the labor requirements except in 
harvesting oats and in planting the second crop of soybeans.
 “Soybeans, on the fi fty farms studied, yielded from 
four to thirty-nine bushels per acre, and averaged nineteen 
bushels when planted as the fi rst crop and eighteen and eight-
tenths bushels when planted as the second crop. On the best 
soils, the yield frequently exceeds twenty-fi ve bushels per 
acre. Other yields on the same farms the same year averaged 
as follows: seed cotton, 1,149 lbs., corn, 29.7 bushels, and 
oats, 44 bushels.
 “The crop area planted per man and per work animal 
varied with the type of soil and the combination of crops. On 
the fi fty farms, the average total crop area planted per work 
animal was twenty acres.
 “Soybeans are used in fattening hogs, principally by 
pasturing the fi elds to gather the waste after the crops are 
harvested. In the agreements of landlords with croppers and 
tenants, the terms of the contract are practically the same 
with soybeans as with corn.
 Outlet for Soybeans and Recent Economic 
Development: Until the last few years, the market for 

soybeans has been almost entirely limited by seed and 
soil improvement demands. With only these uses for the 
crop, however, soybeans have increased in the counties 
in northeastern North Carolina, and have almost entirely 
supplanted cowpeas. Farmers have stated that after growing 
soybeans for several years, they have increased the yields 
of corn by one-half and the yields of other crops in like 
proportion. Even the yields of soybeans were increased and 
are still increasing.
 “Soybean forage is used for feeding work stock and 
cattle and the green forage is sometimes used for feeding 
hogs. The beans when planted in corn are pastured with 
hogs. When planted alone, soybeans can be grazed by 
hogs, but this is not a common practice. The yields after 
harvesting, however, are almost invariably pastured by hogs 
and cattle together, the hogs getting the waste beans and the 
cattle the waste forage.
 “In recent years there has been a great development of 
the market for soybeans which should give an impetus to the 
growing of the crop. This development is due to the demand 
for the beans for human food, and for crushing by cotton oil 
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mills. In 1915, approximately 200,000 bushels of the North 
Carolina crop were crushed for oil and meal. In 1916, the 
mills again bought beans to crush, but an increase in price 
made it more profi table to resell the beans for seed and for 
food than to crush them for oil and meal. On this account 
practically none of the 1916 crop was crushed, but in the 
summer of 1917 fully 200,000 bushels were imported from 
Manchuria and crushed by the North Carolina mills.
 “When used for canning purposes, the beans are usually 
mixed with navy beans and canned in the same way as 
navy beans. One dealer alone shipped 14,000 bushels out of 
Engelhard, North Carolina, in 1916, to a canning factory in 
Indiana [Probably Dyer Packing Co. in Vincennes, Indiana], 
and large quantities were sold to other canning factories. The 
canners can therefore be regarded henceforth as purchasers 
of soybeans.”
 “Harvesting Soybeans for Seed” (p. 11-12): “Diffi culties 
in harvesting have been such a limiting element in the 
production of soybeans, that a full discussion of the methods 
used in northeastern North Carolina seems justifi ed. 
The principal methods of harvesting soybeans are with 
mechanical pickers and with reapers and binders. The pickers 
run astride the rows, threshing the beans off the stalks and 
leaving the hulls in the fi eld, although some of the hulls that 
are whipped off with the beans may be saved. To operate a 
picker, from two to four men are required. One man drives 
and one stands in the rear end of the machine and throws out 
trash. When the picker is fi lled, the beans are emptied on a 
sheet and then screened and sacked. If the two men operating 
the picker screen and sack the beans, the machine must stand 
idle while this is being done. On this account one or two 
extra men are usually employed for this work. The picker 
box holds from six to eight bushels of beans.
 Footnote: “The term ‘hulls’ is used to designate all that 
is left alter separating the beans, and includes the stems, 
leaves, and hulls proper.”
 “The picker does not get all the beans when the vines 
are moist, therefore, before beginning work in the morning it 
is necessary to wait until the dew is off, which is not earlier 
than nine o’clock, and sometimes as late as eleven. Some 
farmers eat an early dinner, start work about eleven o’clock 
and then work through until night without intermission. On 
one farm the team was changed during the afternoon. The 
season for harvesting soybeans with a picker begins about 
the last of October, when the pods begin to pop open, and 
lasts for about ten days if the weather is good. Rain retards 
the maturing of the soybeans, so that the total length of the 
season is often prolonged for more than ten picking days. 
On twenty-seven farms using pickers, the average acreage 
picked per day, including housing, was 4.45, yielding eighty-
fi ve bushels of recleaned beans. In this work two men were 
used on twelve farms; three on nine farms, and four on six 
farms.
 “With a picking season of ten days, from twenty to 

fi fty acres of beans can be picked with one machine, but it 
is rarely safe to attempt more than forty acres, as the beans 
are likely to become too mature and pop out on the ground 
before they can be harvested. The waste of beans in picking 
approximated one-eighth of the total yield. Sometimes it was 
less than one-tenth and at other times it was one-fourth or 
more. These waste beans, however, were mostly recovered 
by hogs that were turned in after picking was fi nished, so that 
not many were actually lost.”
 Photos show: (1) A man standing in a high-yielding fi eld 
of soybeans. (2) A fi eld of Mammoth Yellow soybeans ready 
to pick. (3) A Pritchard soybean picker with two men riding 
on it. (4) A fi eld of soybeans in the shock–Hyde County. (5) 
Side view of one type of horse-drawn soybean picker. (6) 
A Gordon picker in operation harvesting soybeans between 
corn rows. (7) Two men threshing soybeans mechanically. 
Address: Div. of Agronomy, USDA, Raleigh.

601. Calvino, Mario. 1920. Estudio sobre el cultivo de la 
soya en Cuba [Studies on soybean culture in Cuba]. Revista 
de Agricultura, Comercio y Trabajo (Cuba) 3(4):124-31. 
May. [Spa]
• Summary: Calvino conducted extensive tests with 
varieties from the United States relative to their adaptation, 
culture, yields and nutritive value. “We have continued our 
experimentation with Soya, having obtained from the offi ce 
for the introduction of new plants of the Department of 
Agriculture in Washington, DC, a magnifi cent collection of 
varieties: S.P.I. 40125, Wilson Five, Barket [Barchet], Early 
Brown, Pekin, Arlington, Biloxi, Black Eyebrow, Virginia.
 “The varieties that we already had are the following: 
Soya amarilla [yellow] Nakasawa (obtained via Mr. 
Nakasawa of Japan), Soya Gigante [Giant Soy] imported 
from the USA. Soya Negra [black]: This seed arrived mixed 
in with some others, and having observed some plants in our 
fi elds, we propagated its seeds. Hahto, an excellent variety 
obtained from the USDA in Washington.” Most seeds were 
fi rst planted on 14 March or 11 Aug. 1919. They germinated 
about 6 days later, and were harvested on 9 June or 28 Oct. 
1920. The yields (in bushels/acre, in descending order by 
yield) are follows: Peking, 21.3; Early Brown, 17.1; Black 
Eyebrow, 16.4; Biloxi, 14.5; Hahto, 14.4; Virginia, 13.7; 
Wilson-Five, 13.6; Amarilla Nakasawa, 13.3; Arlington, 
12.1; Mammoth 8.1; Barchet, 7.6. The percentages of oil 
ranged from 15.6 (Arlington) to 19.2 (Biloxi) while the 
percentages of protein ranged from 28.1 (Virginia) to 39.1 
(Hahto).
 Photos show: (1) Comparison of inoculated and 
uninoculated soy bean plants with roots exposed. (2) A 
man standing in an experimental fi eld of soy beans in 1919. 
(3) A man in a fi eld of tall Biloxi variety of soy beans. (4) 
A ruler showing the size of soy-bean pods and beans. (5) 
Eleven different varieties of soy beans lined up next to 
rulers to show the relative size of each. (6) Biloxi variety 
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of soy bean plant with roots. (7) Giant variety of soy bean 
plant with roots. (8) Soy bean plants with pods, grown at 
the Agronomic Station. (9) Close-up of inoculated soy bean 
plant roots, with small nodules. Also contains many tables.
 Note: From 1910 to 1914 Prof. Calvino was at the 
National School of Agriculture in Mexico giving a course 
on the multiplication of plants. He may have learned 
of soybeans in Mexico at that time. Address: Doctor en 
Ciencias Agricolas de la Universidad de Pisa, Cuba.

602. Pynaert, L. 1920. Le soja [Soya]. Bulletin Agricole du 
Congo Belge et du Ruanda-Urundi 11(1/2):151-86. March/
June. [Fre]
• Summary: Contents: Introduction. Botanical description 
and habitat. Varieties: yellow, greenish, black, brown, 
green, white. Cultivation/culture of soybeans: Necessary 
conditions, cultural practices used in the USA, quantities 
of seeds planted per acre, inoculation, harvesting soybeans: 
Harvesting for the seeds, threshing, yield of soybeans/
seeds, harvesting as forage. Chemical composition of 
the plant and seeds in various forms (forage, hay, seeds, 
silage, etc.), digestibility. Value and use of the harvest: 
Seeds, hay, preparation of hay, pole curing frames for the 
preparation of hay. Reconstitution of the soil (by adding 
nitrogen). Fertilizing value: Green forage, forage for 
silage. Value of the seeds for feeding (a tables shows the 
chemical composition; they are rich in protein). Soya for 
pasture (in mixed culture with other crops). Necessary 
fertilizers. The feed value of soya: For sheep, for dairy 
cows, for pigs, comparison of soybean seeds and cottonseed 
fl our, comparison of soya with other oilseeds (tables show 
chemical composition). Soy oil. Comparison between 
the soybean and the cowpea. Storage of soybean seeds. 
Conclusions (13 points). Culture of soya in West Africa.
 “Following many satisfactory experiments, the culture 
of soya has been introduced in West Africa... Soya can 
be grown as the principal crop, intercropped, or used in 
rotations with cotton an corn. The harvest of the last two 
will be greatly improved by the introduction of soya in the 
rotation.
 “Dr. E.S. Edie, M.A., B.Sc. of the University of 
Liverpool, Institute of Commercial Research in the Tropics, 
has published the following report. ‘I am sending you 
some analyses of soya cultivated in West Africa; they can 
be compared with those from the Orient. The composition 
of oil is as follows: Southern Nigeria 19.62 p.c. (%), Gold 
Coast 21.29%, Sierra Leone 23.20%. The Bathurst Trading 
Company (Gambia) [Note 1. Bathurst, later renamed Banjul, 
is the capital of Gambia] likewise submitted the following 
report: The seeds were shipped from Liverpool [England] 
at the end of Sept. 1909 and samples of the harvest were 
sent from Bathurst on 20 Jan. 1910. Analyses showed they 
contained 17½% oil and we believe that this level would be 
higher if the culture had been undertaken in the surrounding 

countryside and not in the city which is nothing but a 
sandbank.
 The late Sir Alfred Jones had distributed numerous 
works concerning soya in West Africa.
 A footnote states that this work had been drafted 
primarily with the aid of a brochure edited by Lever Brothers 
Ltd., titled Soya Beans, Cultivation and Uses.
 Illustrations (non-original) show: (1) The soybean plant, 
with close-ups of fl ower and pods (p. 151). (2) Soybean 
plant with leaves, pods, and roots with nodules (p. 153). 
(3) Yellow variety of soybean plant (p. 157). (4) A young 
soybean plant (p. 160). (5) Soybean plant with pods. Inset 
of pods included (p. 167). (6) Pole curing frame (p. 171). (7) 
Stack of soybeans with horse nearby (p. 172). (8) Soybean 
roots with nodules (p. 174). Photos show pods and beans 
of: Seven varieties of soybeans (p. 156). Six varieties of 
soybeans (p. 163).
 Note 2. This is the earliest document seen (March 2021) 
concerning soybeans in connection with (but not yet in) 
Ruanda-Urundi (divided into Rwanda and Burundi in 1962).
 Note 3. This document contains the earliest date seen 
for soybeans in Gambia, or the cultivation of soybeans in 
Gambia (about Oct. 1909; one of three documents).

603. Roberts, George; Ewan, A.E. 1920. I. Report on soil 
experiment fi elds. Kentucky Agricultural Experiment Station, 
Bulletin No. 228. p. 85-120. July 1.
• Summary: Soybeans are discussed throughout this report. 
Soybean and clover hay are valued at $1.00 per 100 lb (p. 
92). Table 1 titled “Average crop yields per acre in the four-
year rotation, Lexington soil experiment fi eld” (p. 95) gives 
the yields of soybeans (in bushels/acre, average 8 years) and 
soybean hay (pounds/acre, average 2 years) with 15 different 
fertilizer treatments. The highest soybean yields (21.3 and 
20.2 bu/acre) came from the two RLPK treatments. R = Crop 
residues. L = Limestone. P = Acid phosphate. K = Potash 
salts. The highest soybean hay yield (4,440 lb/acre) came 
from the RP treatment.
 Table 2 (p. 96) is a similar experiment but for a 
three-year rotation, and with values for soybean hay only; 
maximum 4,575 lb/acre with the R treatment.
 Table 3 gives the “Average yield per acre of corn and 
soybeans in rotation on Series C.–Lexington” (average 2 
years). The highest soybean yield (17.5 bu/acre) came from 
the PN treatment.
 Table 8 gives the “Average crop yields per acre–Lincoln 
soil experiment fi eld.” The highest yield of soybean hay 
(average 6 years) is 6,475 lb/acre with the MLPK treatment; 
M = manure.
 Table 9 gives the “Average crop yields per acre, four-
year rotation–Greenville soil experiment fi eld.” The highest 
yield of soybean hay is 3,226 lb/acre (average 6 years) and 
3,804 lb/acre (avg. 4 years) with the MLAP treatment. AP = 
Acid phosphate.
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 Table 13 gives the “Average crop yields per acre–Lone 
Oak soil experiment fi eld.” The highest yield of soybean hay 
(average 6 years) is 3,509 lb/acre with the MLRP treatment.
 Conclusion: “It is much better... to depend upon a large 
use of legumes, crop residues and manure for nitrogen and 
potash than to supply these elements from commercial 
sources” (p. 120). Address: 1. Head, Agronomy; 2. Asst. 
Agronomy [Lexington, Kentucky].

604. Roberts, George; Ewan, A.E. 1920. II. The maintenance 
of fertility. Kentucky Agricultural Experiment Station, 
Bulletin No. 228. p. 121-30. July 1.
• Summary: There are four requirements for a fertile soil: “1. 
Good drainage. 2. Good physical condition (good tilth). 3. 
A suffi cient supply of mineral plant food, including lime. 4. 
A suffi cient supply of organic matter and nitrogen.” Each of 
these four requirements is discussed in detail.
 Table 16, titled “Approximate amounts of nitrogen, 
phosphorus and potassium in farm products and fertilizing 
materials” (p. 126-27) gives values for 42 materials including 
soybean seeds (80, 13, and 24 lb in 25 bu), soybean straw 
(80, 8, and 50 lb in 2¼ tons), total soybean crop (160, 21, 
and 74 lb), and soybean hay (50, 6, and 38 lb in 1 ton). 
According to Hopkins, legumes obtain, on average, about 
one-third of their nitrogen from the soil and two-thirds from 
the air.
 “Actual feeding tests at the Ohio Experiment Station 
have shown that as much as 1.3 tons of manure may be made 
for each ton of feed and bedding used, when a rotation of 
corn, soybeans, wheat, and clover furnished the feed, only 
wheat grain being sold.” The soybeans yield about 2 tons 
(4,000 lb) of soybean hay per acre. The four-crop rotation 
yields 17,000 lb of feed. So 1.3 x 17,000 “would give a 
production of 11 tons of manure per acre for one of the fi elds 
in the rotation each year.” This manure greatly increases crop 
yields. Used alone, manure was found to be worth $6.04/ton 
in increased yields. Used with acid phosphate, the increase 
in yields was worth $10.42 per ton. Address: 1. Head, 
Agronomy; 2. Asst. Agronomy [Lexington, Kentucky].

605. Metzger, J.E.; Eppley, Geary. 1920. Variety tests 
of corn, wheat and soy beans. University of Maryland 
Agricultural Experiment Station, Bulletin No. 237. 23 p. 
July. See p. 16-23.
• Summary: The section titled “Soy beans” (p. 16-23) 
begins: “The Soy Bean or Soja Bean (Soja hispida) was 
grown on the Experiment Station farm during the fi rst year 
of its organization. The Annual Report of the Station made 
in 1888 contains a record of the yields of one variety grown 
on 27 plots having a total area of three and three-eighths 
acres. This test seems to have been made to determine the 
qualities of the soy bean for forage purposes, and to ascertain 
the comparative productiveness of the plots on which they 
were grown. Two diffi culties were encountered in this trial. 

First, the variety used required a longer season for maturity 
than was available in this particular year, and second, the 
plants were attacked by a disease which was called a blight, 
causing them to temporarily stop their growth. However, the 
desirability of the soy bean as a farm crop was apparent from 
the beginning and during the years that followed tests were 
made of its value as a forage plant, for green manure, and for 
silage purposes. The work of the station in securing varieties 
adaptable for both seed and hay production began in 1911. 
Since then more than 150 varieties have been in the tests and 
demonstrations and it is estimated that fully 10,000 acres of 
the beans are now grown in the State, annually.
 Table IV, titled “Varieties of soy beans in test for 
seed” (p. 20) categorizes them into three groups by yield. 
Some varieties have been in the test for up to 9 years. High 
yields: Virginia, Edna, Flat King, Arlington, Haberlandt. 
Medium yields: Cloud, Peking, Wilson, Morse, Ebony, 
Swan, Meyer, Patuxent, Medium Yellow, Kentucky, Hope, 
Taha, Ito San, Wilson-fi ve [Wilson-Five], Mammoth Yellow. 
For each variety is given: Name, record number, color of 
seed, seeds per ounce, character of stem (two variables: (1) 
Medium thick, coarse, or fi ne; (2) Twining, straight, vining, 
branching, slight twining), yield per acre (bushels) for 1917, 
1918, 1919, three year average, and years in test (up to 9 
years).
 A variety which in a previous report was recorded as 
number 1822 has been very successful in certain sections 
of the Piedmont region, and has become well enough 
established to justify giving it a name. The new name for this 
variety is Patuxent.
 “Soy beans were fi rst grown at the Maryland station 
in 1888.” An inquiry into their value for forage and soil 
improvement was the purpose of the test. “To date, the 
leading soy bean varieties for Maryland are: Virginia, 
Wilson, Peking, Haberlandt, and Patuxent.”
 Note: This is the earliest (and only) document seen (July 
2013) that mentions the soybean variety Patuxent. Address: 
1. Agronomy; 2. Asst. Agronomist. Both: College Park, 
Maryland.

606. Patuxent: New U.S. domestic soybean variety. 1920. 
Seed color: Yellow.
• Summary: Sources: Metzger, J.E.; Eppley, Geary. 1920 
“Variety tests of corn, wheat and soy beans.” University of 
Maryland Agric. Exp. Station, Bulletin No. 237. 23 p. July. 
See p. 20, 22-23. A table (p. 20) gives details about Patuxent: 
Record number: 1822. Color of seed: Yellow. Seeds per 
ounce: 173. Character of stem: Coarse and straight. Yield per 
acre (bushels): For 1917–13.06. For 1918–11.27. For 1919–
11.46. Three year average: 11.93. Total average: 13.62. Years 
in test: 9. “A variety which in a previous report was recorded 
as number 1822 has been very successful in certain sections 
of the Piedmont region, and has become well enough 
established to justify giving it a name. The new name for this 
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variety is Patuxent.” “To date, the leading soy bean varieties 
for Maryland are: Virginia, Wilson, Peking, Haberlandt, and 
Patuxent.” Address: USA.

607. Rindl, M. 1920. Vegetable fats and oils. IV-V. Semi-
drying oils. Soy bean. South African J. of Industry 3(6):518-
31. June; 3(8):742-49. Aug. [29 ref]
• Summary: These are 2 installments of a series of articles 
on vegetable fats and oils, forming a Report to the Advisory 
Board of Industry and Science on Vegetable Oils, Fats, and 
Waxes. Soybeans are considered among the semi-drying 
oils. Contents of Part I: Introduction. Early [soybean] 
experiments in South Africa. Botanical characters. Varieties. 
Germination. Inoculation. Technique of inoculation. Soy 
beans as a rotation crop for maize. Comparison of soy beans 
and cowpeas. Storage of seed. The soy bean as human food. 
Vitamines. Soy-bean [food] preparations: Soy-bean milk, 
soy-bean curd [tofu], the soy bean as a vegetable (baked, 
boiled, roasted, green beans [green vegetable soybeans], 
soy-bean pulp (kara)). Soy-bean meal [soy fl our and its 
uses]. Fermented soy-bean products: Fermented boiled beans 
(natto), ripened vegetable cheese (miso), the Chinese paste 
chiang, soy-bean sauce (shoyu).
 Contents of Part II: Oil content of seed produced in 
South Africa. Quality of oil from South African beans. 
Extraction of oils. Nature and composition of soy-bean oil, 
and methods of treatment. Uses of the oil. Soy beans as 
forage. Enemies of the soy bean. Method of shipment from 
the East.
 “The fi rst systematic trials [with soy beans] were 
initiated about 1903 at Skinner’s Court, on the Springbok 
Flats, and at the Natal Experiment Farms, Cedara, Weenen, 
and Winkle Spruit. These latter were continued until the 
season 1910-1911 when the fi eld trials referred to above [by 
the Transvaal and Natal Departments of Agriculture] were 
carried out by the Department of Agriculture in conjunction 
with Messrs. Lever Bros. and a large number of farmers” (p. 
519).
 The best yields during the 1910-11 season at the three 
Natal Experiment Farms were: At Cedara: Haberlandt 2,000 
lb/acre. Winkle Spruit: Mammoth Yellow 1,191 lb/acre. 
Weenen: Mammoth Yellow 1,400 lb/acre.
 “Method of shipment from the East. The beans are 
shipped in bags, vessels are well dunnaged, and a large 
number of wooden pipe ventilators are placed in the ships’ 
holds to keep the cargo from getting heated. The beans, on 
a long voyage from Eastern Asia to Europe, being liable to 
sweat, are sometimes dried before shipment.”
 Tables show experimental yields and chemical 
compositions of soy beans from different countries and soy-
related products. A diagram (outline-form) shows the various 
ways in which plants and seeds of soy beans are utilized.
 Note: This is the earliest English-language document 
seen (April 2013) that uses the term “soy-bean curd” to refer 

to tofu. Address: Ing. D., Prof. of Chemistry, Grey University 
College, Bloemfontein [Orange Free State, South Africa].

608. Lafayette Journal Courier (Indiana). 1920. Soybean 
raising advocated at large meeting: Growers from fi ve 
middle western states convene at farm of Fouts Brothers. 
Sept. 4. p. 4, cols. 4-5. Saturday evening.
• Summary: “(Special to the Journal Courier) Delphi, 
Indiana, Sept. 3–Soybean growers from middle western 
states, Indiana, Illinois, Wisconsin, Michigan and Ohio, 
attended the fi rst annual corn-belt meeting of soybean 
growers held today at the Fouts Brothers farms in the east 
part of Carroll county. Nearly 1,000 persons attended the 
meeting, some driving machines as far as 150 miles in order 
to be here. All sections of Indiana were represented.
 “The meeting was called for the purpose of discussing 
methods of seeding, cultivating, and harvesting soy beans 
and also for the purpose of standardizing varieties as much 
as possible. It fi nally was agreed that Ito San should be the 
standard variety for planting with corn, especially where an 
early variety was needed, and that Hollybrook or Mongol, 
commonly known as Early Yellow, was best adapted to this 
state for a late variety. Efforts will be made by the soybean 
growers to have most of the crop in this state planted from 
one of these two varieties, depending on what the beans are 
to be used for.
 Morning inspection: The morning program was given 
over to an inspection of the soybean fi elds on the Fouts 
farms, where 100 acres are being grown for seed purposes 
and 150 acres more are being grown with corn for hogging 
or lambing down. The visitors also were given a trip through 
the community to see the large number of soybeans being 
grown.
 “Following a big dinner, at which baked and parched 
soybeans were served free by the Fouts brothers, pioneer 
soybean growers in this state, the afternoon program 
opened with an address by Prof. C.L. Christie, director of 
the agricultural extension and experimental departments at 
Purdue university.”
 Note: This is the earliest English-language document 
seen (Dec. 2012) that contains the term “parched soybeans.” 
It probably refers to dry roasted soybeans.
 “’There are about 200,000 acres of soybeans in Indiana, 
less than one acre to every farm in the state,’ he said. ‘When 
we consider that an acre of soybeans puts back from 40, 60, 
80, and sometimes 100 pounds of nitrogen into the soil, we 
sometimes wonder that they are not being grown much more 
widely than they now are. Thus, they are doing something 
for the soil. They also help solve the labor problems by 
letting hogs and lambs and sometimes cattle harvest the 
crop.’
 “’One of the biggest problems which the next 
administration will have to face will be the agricultural 
problem,’ he said.
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 “’Sometimes, folks are going to wake up to the fact that 
they cannot pay a man in a factory four or fi ve times as much 
as a farm hand gets and still keep these men on the farm. If 
the big proposition now going on of building up industrial 
centers at the expense of the country is halted somewhere 
within a reasonable time, the problem will solve itself by 
forcing many of the men in the city back to the country in 
order for them to live at all.’
 “Modern homes: He urged construction of more modern 
homes or the modernising of farm homes as one of the best 
means to maintain a permanent set of people on the land.
 “Wallace E. Hanger, of Ohio State Agricultural college, 
discussed the outlook for the soybean business in Ohio. He 
estimated only 10,000 to 15,000 acres in the state.
 “Dr. W.L. Burlison, of the University of Illinois, told of 
the effects of soybeans on the yield of corn in experimental 
work in his state. Results obtained over the last fi ve years, 
he said, showed that the loss on the corn yield averaged 
6.7 bushels per acre, but that the yield of beans, with 
considerably more per bushel, as 5.4 bushels per acre, which 
more than offset the corn loss. He also urged standardization 
of varieties.
 “George Briggs, of the University of Wisconsin, told 
of methods used in handling soybeans in his state, declaring 
that farmers there were interested in it as a means of 
lowering the cost of milk production. He discussed various 
phases of the business. E.C. McGee [sic, Megee], of the 
Michigan Agricultural college, told of the soybean industry 
in Michigan.
 “’Soybean Bill’: William Riegel of Tolono, Illinois, 
known as ‘Soybean Bill’ in Champaign county, where he 
manages 800 acres for A.J. [sic, A.P.] Meharry, of Attica, 
Indiana, discussed methods of growing the beans in his 
state. C.B. Newton, a grower at Bowling Green, Ohio; Guy 
McKinnis, of near Indianapolis, discussed growing and 
harvesting problems, and I.J. Matthews, Winamac, county 
agricultural agent in Pulaski county, gave cost of production 
fi gures for the crop, showing that it took at least $43.79 per 
acre to produce them. Taylor Fouts, one of the brothers, 
discussed methods employed by himself and two brothers in 
seeding, cultivating and harvesting their crop.
 “All three men were former students at Purdue 
university, Taylor having been graduated in 1902. One 
brother, Noah, was a student there in 1885-86 and another 
brother, F.E., in 1888.
 “Plans were made for a similar gathering in 1921, which 
may be sent to another state, as the fi rst one was held in 
Indiana. The meeting today was arranged by W.A. Ostrander, 
of the soils and crops department at Purdue, and County 
Agent A.L. Hodgson, in co-operation with Fouts Brothers.”
 Note 2. This is the 2nd earliest document seen (Oct. 
2012) describing this historic conference.
 Note 3. This is also the earliest document seen (Oct. 
2012) that mentions W.A. Ostrander in connection with 

soybeans.

609. O’Brien, Harry R. 1920. A visit to Soyland: Enthusiasts 
say this wonder crop fi lls a gap in Corn Belt rotations. 
Country Gentleman 85(44):11, 30. Oct. 30.
• Summary: The article begins with the lyrics to a song in 
praise of soy beans:
 “Oh, my name is Soja-bean; its a good name, don’t you 
see? / And we’re growing soy beans to get along. / They are 
good for lambs and piggies and for all you folks and me, / So 
we’re growing soy beans to get along.
 Chorus: Soy beans, oh soy beans, we are growing 
soy beans to get along. / Soy beans, oh soy beans, we are 
growing soy beans to get along. / For the land’s sake grow 
more soy beans, in this Corn Belt, don’t you see? / ‘Twill 
make fat pocketbooks and credits long. / But if you haven’t 
any money, then we’ll let you have ‘em free, So you’ll grow 
soy beans to get along.”
 “Four middle-aged Indiana farmers stood up before 
an audience of nearly a thousand people one day in early 
September and sang, to the tune of Kindling Wood, the above 
song. The four men who comprised this quarter, Taylor 
Fouts, Garfi eld Todd, Vern McCloskey and J.E. [Jacob 
Emmet] Kitchell, are all soy-bean growers, and they sang 
with all the fervor of a choir at a Methodist revival meeting. 
And like unto an old-fashioned revival meeting it was.
 “But the church was the lawn at Soyland, the home of 
Taylor Fouts, the one who wrote the song. The preacher was 
W.A. Ostrander, farm crops extension specialist from Purdue 
University. The head deacon was A.L. Hodgson, county 
agent of Carroll County, Indiana.
 As visiting talent there were assembled on the platform 
Prof. G.I. Christie, director of the Purdue Agricultural 
Experiment Station; Dr. W.L. Burlison, head of the 
Department of Agronomy at the University of Illinois; W.J. 
Morse, in charge of soy-bean investigational work for the 
U.S. Department of Agriculture; and A.T. Wiancko, head of 
the Agronomy Department of Purdue University.
 “There were also George Briggs of the University of 
Wisconsin–’Soy Bean Briggs, whose story appeared in a 
recent issue of The Country Gentleman; Dean J.H. Skinner, 
of the College of Agriculture at Purdue; Prof. Wallace E. 
Hanger, from Ohio State University; J.C. Hackleman, of 
the University of Illinois; C.R. Megee, from the Michigan 
Agricultural College; and Dr. R.S. Smith, head of the 
Soil Physics Department, from the University of Illinois. 
There were county agents there by the dozen, including I.J. 
Matthews, of Pulaski County, Indiana; C.H. Oathut, from 
Champaign County, and I.S. Brooks, of LaSalle County, 
from Illinois; and C.G. Fiedner, of Williams County, Ohio, 
who had driven 150 miles in an auto to be present at the big 
gathering.
 “For audience, there were nearly 1000 farmers and 
their families, assembled from at least six states...: Ohio, 
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Michigan, Wisconsin, Kentucky, Illinois, and Indiana.
 “The occasion was a Corn Belt soy-bean conference 
held on the Fouts’ brothers’ farms at Camden, Indiana, 
south of Logansport, by the extension department of 
Purdue University in cooperation with the Carroll County 
Farm Bureau and Fouts Brothers. The purpose was for 
the leading soy-bean growers of the Middle West to get 
together, become acquainted, exchange ideas as to growing, 
handling and marketing soy beans and, if possible, lay the 
groundwork for an Indiana organization, and perhaps a Corn 
Belt organization, that would work toward standardization 
of varieties and business methods in a wider distribution of 
good seed... If we are to believe what we heard, the soy bean 
is destined to sweep the country... Speakers declared that it 
was destined to become the second biggest crop in America, 
second only to corn.”
 “It was particularly fi tting that this meeting should be on 
the farms of the Fouts brothers. For these three men, pioneer 
growers, have been the means of setting the whole country 
for miles round to growing the beans until at least seventy-
fi ve per cent of the farms in Carroll and Cass counties have 
beans on them–10,000 acres in Cass County and 4000 acres 
or more in Carroll County–this year.
 “So fi rmly convinced are the Fouts brothers that their 
salvation lies in soys that they have built their whole system 
of farm management round the crop.
 “They bake ‘em and feed ‘em to the children. They roast 
‘em and eat ‘em in place of salted peanuts. For at the dinner 
which was served by the good ladies of the Presbyterian 
Church there were baked soy beans and parched soy beans 
furnished, with the compliments of Fouts Brothers, suffi cient 
for the whole crowd. They tasted right good too.”
 Taylor Fouts, the youngest son, heard about soy beans 
while at Purdue University. “So when he came home and, 
in 1903, went to farming on the home place for himself, he 
put out some beans and began to talk them up to his brothers 
and neighbors. He began in a small way. His brothers planted 
beans also” [starting in 1908]. His neighbors thought the idea 
of trying to grow beans by the acre was crazy. “They just 
laughed at Taylor Fouts and his fool notions–his high-toned 
college ideas.”
 “But the three brothers stuck to it. Their crops grew 
larger in yield. The neighbors saw the Fouts lambs top the 
market and bring special fancy prices year after year. So 
gradually the soybean idea soaked into the heads of the 
farmers round that part of Indiana, and they began to grow 
the beans too.
 “On our trip we fi rst drove round Soyland, the 160-acre 
farm of Taylor Fouts. Next came the 225-acre farm of Noah 
Fouts, and then the 160-acre farm of Finis E. Fouts, where 
the same characteristics were noticeable.
 “In the fi elds where soys were grown with corn, the corn 
was tall, green and thrifty looking. But across the road, in 
fi elds on exactly the same soil, corn without the soys was not 

nearly so tall; it was somewhat fi red and of a sickly-yellow 
color.
 “The three brothers own separate farms and are not in 
any partnership except that they pool their soy-bean seed and 
sell it under the name of Fouts Brothers.
 “Last year round 2000 bushels of beans were sold for 
seed at an average of about eight dollars a bushel. They 
averaged twenty-six bushels to the acre.”
 “The Ito San seemed to have no opposition for being the 
best smaller, early variety and for hogging or lambing down. 
Fully half of the men present were in favor of the Hollybrook 
for a larger, later variety that could be grown for seed. Others 
spoke up for the Mongol, which was decided by the experts 
to be practically the same as the Hollybrook. All told, there 
are only about thirty or forty good varieties.
 “The enthusiasm of all the soy-bean growers present 
at this meeting cannot be described. Soy beans to them 
are a wonder crop destined to work a change in Corn Belt 
agricultural rotations, particularly on the lighter types of 
soils, and run alfalfa a close race. For the soy bean furnishes 
hay. It provides a good concentrate as well as silage. It 
makes the land more fertile. Finally, it seems to put pep and 
optimism into the growers.”
 Photos show (see next page):
 (1) “The conference crowd lining up for a soy-bean 
dinner” beside a big white barn on which is painted 
“Soyland–Taylor Fouts.” 
 (2) The three Fouts brothers (from left to right): Taylor 
(owns a 160 acre farm), Finis E. (160 acre farm), and Noah 
(225 acre farm); they are standing in front of a large sign that 
says “Soyland–Taylor Fouts.”
 (3) People in a rowboat on a large pond, with many 
ducks on the water, in Noah Fouts’ front yard.
 Note 1. This is the earliest document seen (Oct. 2012) 
which states that Taylor Fouts has “Soyland” written on a 
large sign on his barn.
 Note 2. Jacob Emmet Kitchell, a physician in Deer 
Creek, was a relative of the Fouts family. He was the brother 
of Finis Fouts’ second wife, Louanna Kitchel.

610. Market Reporter (The) (USDA). 1920. Soy bean and 
cowpea seed crop approximates 1919: Better yield per 
acre expected this year–Prices start off below last season: 
Acreage, yield and prices: Soy beans. 2(20):316-17. Nov. 13.
• Summary: A table shows percentage change in acreage 
and yield compared with 1919 and prices for the following 
states: Delaware, Virginia, North Carolina, South Carolina, 
Tennessee, Mississippi, Alabama, Georgia, Illinois, Indiana. 
Yields ranged from 960 lb/acre [16 bu/acre] (Virginia) to 
420 lb/acre (Alabama). Prices for 100 lb “country-run” soy 
beans on 3 Nov. 1920 ranged from $3.35 in Alabama down 
to $2.60 in North Carolina, while prices for “clean” soybeans 
ranged from $3.75 in Delaware and Alabama down to $3.20 
in North Carolina. Address: Bureau of Markets, Washington, 
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DC.

611. Los Angeles Times. 1920. Soy beans given a thorough 
test. Dec. 12. p. IX7.
• Summary: “Soy beans have been grown experimentally at 
the University Farm at Davis [Yolo County, 15 miles west of 
Sacramento] for several years, during which time numerous 
varieties have been tested. As a general thing it has been 
found that soy beans do not thrive so well in the interior 
valleys of California as in the central and South Atlantic 
states...”
 “Experiments at the University Farm have demonstrated, 
however, that certain varieties of cow peas, such as the 
Whippoorwill and the Clay, excel the soy bean in this region 
from the standpoint of forage production and that certain 
drought-resistant types of beans, such as Blackeye and 
Tepary [Phaseolus acutifolius], will exceed them greatly 
from the standpoint of seed production. For example, at the 
University Farm, on good land with good cultural practices 
and an abundance of irrigation, the best varieties of soy 
beans have yielded from 300 to 600 pounds of seed per acre 
[5-10 bushels/acre]. Blackeye beans under similar conditions 
have yielded from 1,500 to 2,000 pounds per acre.”
 “Soy beans have made a much more favorable 
impression in the cooler and more humid coast districts 
of Central California, especially in the small white bean 
territories skirting the coast from San Francisco to Santa 
Barbara, but in these localities small white and blue pod 
beans are equally as productive or more so than soy beans 
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and have a higher market value.
 “Soy beans may be satisfactorily grown in the cooler 
mountain valleys at high elevation in California, where 
climatic conditions resemble those found in our Eastern 
States, according to the University Farm experimenters, but 
when grown in the dry, hot summer climate of the interior 
valleys they cannot compete with cow peas or sorghums for 
either grain or forage production.”
 Note: This is the earliest document seen (Nov. 2006) 
concerning soybean variety trials in California.

612. Monthly Crop Reporter (USDA). 1920. Crop summary 
for 1920. 6(12):133. Dec.
• Summary: A table gives fi gures for all major U.S. crops 
for 1918, 1919, and 1920. For soy beans, for 1920 / 1919, 
they are as follows: Acreage [for seed] 190,000 / 175,000. 
Production 3,002,000 / 2,460,000 bushels. Yield 15.8 / 14.1 
bu/acre. Farm value Dec. 1 per bushel $3.06 / $2.47. Total 
farm value $9,199,000 / $8,530,000.
 Note: According to Piper and Morse (1923, p. 3) it “is 
estimated that not more than 20 per cent. of the soybeans are 
harvested for seed, the greater per cent. of the acreage being 
utilized for forage, pasture, and ensilage. On this basis, the 
total acreage of soy beans grown for seed in 1920 would be 
950,000 acres” [i.e. 5 x 190,000]. Address: USDA.

613. Monthly Crop Reporter (USDA). 1920. Crop statistics: 
Soy beans. 6(12):144. Dec.
• Summary: A table gives statistics for soy beans for 1918, 
1919, and 1920. In 1920, the leading soybean states in 
terms of acreage (in descending order) were: North Carolina 
91,000 (48% of total U.S. acreage), Virginia 30,000, 
Alabama 23,000, Illinois 8,000, Ohio 8,000, Kentucky 8,000, 
Missouri 7,000, Tennessee 5,000, Wisconsin 4,000, Indiana 
3,000.
 Yields in 1920 averaged 15.8 bu/acre, but ranged from 
19.0 for Virginia down to 8.0 for Ohio.
 In 1920, the top ten soybean states in terms of bushels of 
soybean seeds produced were: North Carolina 1,638,000,000 
(54.6% of total U.S. production), Virginia 570,000, Alabama 
228,000, Missouri 133,000, Kentucky 120,000, Illinois 
92,000, Ohio 64,000, Tennessee 50,000, Indiana 42,000, and 
Wisconsin 28,000. Statistics are also given for Pennsylvania, 
South Carolina, Georgia, and Mississippi.
 The average price on Dec. 1 was $3.064 in 1920 (range 
$5.00 to $2.78), $3.467 in 1919, and $3.175 in 1918.
 Total farm value of soy beans, based on the Dec. 1 price, 
was $9.199 million in 1920, $8.530 million in 1919, and 
$9.601 million in 1918.
 Average farm value of soy beans per acre, based on 
the Dec. 1 price, was $48.42 in 1920, $48.74 in 1919, and 
$56.81 in 1918.

614. Bergh, O.I. 1920. North Central Experiment Station, 

Grand Rapids: Crop yields. Minnesota Agricultural 
Experiment Station, Annual Report 28:76-78. For the years 
1919-20.
• Summary: The section titled “Sunfl owers and soybeans for 
silage” (p. 78) states: “Sunfl owers and soybeans were planted 
for silage on a larger scale in 1919 than in any previous year. 
Both were satisfactory. Soybean silage is especially relished, 
cows preferring it to fi rst-class corn silage.”
 “A mixed silage of corn, sunfl owers, and soybeans 
can be recommended. Cows fed on this cleaned up forty 
pounds and more a day without showing a preference for any 
crop in the mixture. The seed was mixed in the following 
proportion: Corn, 3 parts; sunfl owers, 1 part; soybeans, 1 
part; and planted at the rate of 20 pounds per acre, drilled 
in rows 40 inches apart with a corn planter. This produced a 
larger tonnage than either corn or sunfl owers planted alone.” 
Address: Superintendent, North Central Exp. Station, Grand 
Rapids, Minnesota.

615. Calvino, Mario. 1920. La soya [The soybean]. Informe 
de la Estacion Experimental Agronomica (Santiago de las 
Vegas, Cuba). Part 15. p. 179-92. For the years 1918-19 and 
1919-20. [2 ref. Spa]
• Summary: Lists and describes briefl y nine soybean 
varieties received from the offi ce of new plant introduction 
of the U.S. Department of Agriculture (“A magnifi cent 
collection of varieties.”) and four varieties already owned by 
the Station in Cuba. They were fi rst planted in March 1919 
(a second lot of four of these varieties were planted at this 
time–Wilson Five, Peking, Black Eyebrow, and Amarilla 
Nakasawa) and again in August 1919. The varieties and their 
yields (in kg/ha) in descending order of yield for the fi rst 
planting are as follows: Pekin [Peking] (1435.9 + 790 / -). 
Early Brown (1153.9 / -). Biloxi (1153.9 / -). Virginia (923 
/ -). Unknown (976.6 / -). Black Eyebrow (1153.9 + 1140 / 
-). Wilson 5 [Wilson-Five] (920.5 + 1230 / 277.7). Arlington 
(820.5 / -). Soya S.P.I. 40125 (615.3 / -). Barket [Barchet] 
(513.0 / -).
 The four varieties already owned by the station and their 
yields during these fi rst two plantings were: (1) Amarilla 
Nakasawa / Nacasawa (from Mr. Nakasawa of Japan; 897.4 
+ 1100 / 1375). (2) Gigante (imported from the USA; 551 / 
-). (3) Negra. “This is not a variety name. Rather this seed 
came mixed with other seeds. We noted some of these plants 
in our fi elds and we propagated them.” Note: This is said to 
have been the fi rst Cuban soybean selection. (4) Hahto, from 
the USDA. “This is the most interesting soybean variety 
for Cuba for use as either green seeds (grano verde; green 
vegetable soybeans) or whole dry seeds (1000.0 / -).
 For each variety the following information is given. 
Color of seed, date of start of germination in petri dishes 
(14 March 1919) and laboratory temperature, percentage 
germination, number of days to germination in lab, date of 
germination, date of harvest in fi elds (9 June 1919), yield, 
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observations. There is a special section on the Hahto variety; 
sown on 10 June 1919, it yielded 1,000 g/ha. A table (p. 190) 
shows the nutritional composition of 12 the 13 varieties (all 
but Negra). Hahto had the highest protein content (39.12% 
protein, 11.90% water, and 17.36% fat), whereas S.P.I. 40125 
had the highest oil content (28.91% protein, 10.60% water, 
19.60% oil). A second such table (p. 191) shows assimilable 
nutrients of all 13 varieties.
 The article concludes: “According to Dr. E. Babe, Chief 
of the Dept. of Chemistry at Santiago de las Vegas, in China 
and Japan the soybean is used to prepare very nutritious 
foods including a special bread for diabetics and a milk that 
is widely appreciated.” Note: Dr. Babe, who never went 
to Asia, is said to have acquired this information from the 
literature on soybeans.
 Photos show: (1) A fi eld of variety trials in 1919. 
(2) 11 soybean varieties, with 10 samples of seeds from 
each variety. (3) A fi eld of mature Biloxi soybeans. (4) An 
uprooted Biloxi soybean plant. (5) The Hahto soybean: Pods, 
green seeds, and dry seeds. (6) An uprooted Hahto soybean 
plant with many pods.
 Note: This is the earliest Spanish-language document 
seen (June 2009) that uses the term grano verde to refer to 
green vegetable soybeans. Address: Delegate of the Secretary 
of Agriculture, Commerce, and Labor, and Acting Director, 
Cuba.

616. Dep. of Finance (Okurashô). 1920. Financial 
and Economic Annual of Japan (20th). Tokyo, Japan: 
Government Printing Offi ce. 199 p.
• Summary: The section on “Food problem, adjustment of 
prices, etc.” (p. 6) begins: “Amidst this general activity of 
economic market, the balance of trade for the fi rst time since 
1915 was returned against Japan, and it seemed as if a dark, 
ominous cloud appeared in the horizon. In practice, however, 
the economic circles, spoiled by continued prosperity, did 
not take heed of this warning, but persisted in viewing the 
situation through rose-coloured spectacles. Speculative 
mania, luxury in living and abnormal rise of new enterprises 
were [the] order of the day, together with further advance 
in prices of commodities” [infl ation]. The price of rice rose 
so high there were rice riots last year. “In November an 
Imperial ordinance was issued to exempt till November 1920 
soy beans, raw beef, eggs and cotton fabrics and yarns from 
import duties, and also to restrict the export of cotton yarns.”
 Table 1 (p. 8) gives statistics on the tax on soy [sauce]. 
In 1920-21 it is estimated to be 5.83 million yen, compared 
with an estimated 5.25 million yen in 1919-20. This is an 
increase of 79,685 yen.
 Table 3 (p. 14-15) gives the Japanese government 
revenue from the tax on soy sauce each year from 1907-08 
(5.47 million yen) to 1920-21 (estimated 5.83 million yen).
 In the section “Tax on liquors” we read (p. 20): “VI. 
Soy [sauce] tax: The tax is levied at the following rates upon 

persons manufacturing soy (Japanese sauce): -
 “Soy yen 1.75 per koku of Moromi.
 “Tamari yen 1.65 per koku manufactured.
 “In 1900, the tax on soy for household use was created, 
the rates of which range from sen 50 to yen 4 according to 
the amount of manufacture. No person whatever is permitted 
to manufacture for household use more than fi ve koku of soy 
per annum.”
 Page 24: “In view of the advance of prices and the 
consequent unrest as to living, such daily necessaries as soy 
beans, raw beef, eggs, cotton yarn and cotton fabrics were 
further placed on free import list, effective till November 
30th, 1920.”
 Table 19 (p. 46) gives annual area (in chô) and 
production (in koku) of soy beans (and of “small red beans” 
[azuki]) from 1909 to 1918. (Note: 1 koku = 44.8 gallons = 
180 liters. 1 chô = 2.45 acres = 0.992 hectares. 1 kwan [kan] 
= 8.72 lb). Sample fi gures were as follows:
 1909–479,771 chô and 3,766,962 koku.
 1913–475,284 chô and 2,993,095 koku.
 1918–482,207 chô and 3,451,820 koku.
 Table 33 (p. 62) gives the index number (relative 
amount) of wages by profession. A “soy-maker” earns 155.6, 
which is about average among food and drink workers.
 A table (p. 67) gives the amount of various 
manufactured goods made in Japan from 1909 to 1918. The 
amount of Soy [sauce] increased from 2,197,708 koku in 
1909 to 2,630,498 koku in 1918.
 Table 53 (p. 94) gives the value (in yen) of “Chief 
commodities exported” from 1906 to 1919. For Soy [sauce] 
the export value increased from 952,840 yen in 1906 to 
968,819 yen in 1919.
 Table 54 (p. 96-97) gives the “Value of chief 
commodities imported” (in yen) from 1906 to 1919. For 
Soja-beans the import value increased from 9,018,173 yen in 
1906 to 22,042,824 yen in 1919.
 Table 56 (p. 102) gives the “Value of chief commodities 
imported from various countries” (in yen) from 1913 to 
1919. For Soja beans in 1913 the value of imports were: 
From China: 3,828,508 yen. From Kwantung [Guangdong] 
province (in southern China): 2,988,212 yen. From Asiatic 
Russia: 326,874 yen. From other countries: 80 yen. By 1919 
Kwantung province was by far Japan’s biggest source (14.7 
million yen), followed by China. Asiatic Russia, and Other 
countries.
 Table 73 (p. 140) gives the prices of principal 
commodities from 1912 to 1919. During this period, the 
price of
 Soja beans increased from 10.49 yen per koku to 20.81 
yen per koku.
 Red beans [azuki] increased from 14.49 yen per koku to 
36.60 yen per koku.
 Soy [sauce] decreased from 88.18 yen per koku to 40.61 
yen per koku.
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 Miso increased from 0.44 yen per kwan to 1.02 yen per 
kwan.
 Seed-oil [mainly rapeseed] increased from 46.34 yen per 
koku to 105.24 yen per koku.
 Oil-cake [mainly rapeseed] increased from 2.72 yen per 
10 kwan to 5.70 yen per 10 kwan.
 Table 74 (p. 141) gives the index number of prices of 
commodities from 1912 to 1919; the index number for each 
commodity in 1912 is 100. During this period, the price of
 Soja beans increased in price by 98%.
 Red beans [azuki] increased by 158%.
 Soy [sauce] decreased by 68%.
 Table 75 (p. 141) gives the prices of principal 
commodities in Tokyo from 1909 to 1918, including Soja 
beans, red beans, and soy [sauce].
 Table 76 (p. 143) gives the index numbers of prices of 
commodities in Tokyo from 1909 to 1918.
 Miso increased by 182%.
 The section on Chôsen [Korea], under “Agricultural 
products” states (p. 174): “Chosen is a wholly agricultural 
country, and farming is its most important industry. The 
fi elds of Chosen are almost always cultivated on a small 
scale and are owned by the Yan-pan and richer classes. 
Rice is the staple agricultural product, followed by barley, 
Italian millet, soy beans, wheat, and red beans. There are 
also such special products as cotton, tobacco, hemp, and 
ginseng. The cultivation of fruit-trees has of late produced 
very good results; and the area of their cultivation is 
gradually extending. Silk culture which had hitherto been 
in a very poor condition, is now, in consequence of offi cial 
encouragement, being carried on everywhere. Both these are 
engaged as subsidiary industries by the agricultural class. 
Live stock is also raised as a by-product of agriculture, and 
cattle, horses, goats, and pigs are found everywhere in the 
country; but stock farming is not pursued as an independent 
enterprise. The cattle are well known for their great size 
and good quality; and a large number of them are annually 
exported to Japan Proper and Asiatic Russia.”
 Note: According to Piper & Morse (1923, p. 13) a 
table in this document (which we cannot fi nd) gives fi ve-
year averages of acreage, production and yield of soybeans 
in Japan for the following years: 1897-1901, 1902-1906, 
1907-1911, 1912-1916, and 1917-1919. The average annual 
production of soybeans is about 18 million bushels, grown 
on 1.1 million acres, with a yield of 15-16 bushels per acre. 
Address: Japan.

617. Lipman, Jacob G.; Blair, Augustine W. 1920. Report 
of the Department of Soil Chemistry and Bacteriology. New 
Jersey State Agricultural Experiment Station, Annual Report 
40:331-51. For the year ending June 30, 1919. See p. 346-48.
• Summary: The section titled “The continuous growing of 
wheat and rye with and without a legume as green manure, 
1918” (p. 346-48) states: “On July 17, 1917, plots 70 and 

71 were disked and seeded to Ito San Soybeans at the rate 
of 2 bushels per acre. A fair stand was secured, but much 
crabgrass came up among them and somewhat interfered 
with the growth.” Table 4 (p. 348) shows that the yields of 
grain and straw for both rye and wheat were greatest when 
they were followed by soybeans used as a green manure 
crop–45% greater than for wheat alone and 38% greater than 
for rye alone. Address: 1. Soil Chemist and Bacteriologist; 2. 
Assoc. Soil Chemist. Both: New Brunswick, New Jersey.

618. Scott (O.M.) & Sons Co. 1920. Scott’s soy bean 
catechism (Continued–Document part II). Marysville, Ohio. 
1 p. 26 cm.
• Summary: (Continued): “23. What yields of seed and hay 
can be expected under normal conditions? The soy bean will 
yield from one to three tons of hay per acre and occasionally 
four tons. In the northern states, the yield of seed ranges 
from fi fteen to thirty bushels per acre.
 “24. What is the feed value of the soy bean straw? The 
straw obtained from threshing the soy bean is a valuable 
feed for all kinds of stock, making a valuable addition to the 
roughage, especially in the feeding of dairy cows.
 “25. What is the feeding value of soy bean seed? It 
contains about 40% protein and 18% fat. Needless to say its 
feeding value is very high.
 “26. Can soy beans be seeded with corn? Yes, that is just 
what we want to tell you about.
 “27. When and how are they seeded with corn? The 
most approved way is to drill them in the rows with the 
corn at the time of planting. Many manufacturers make 
attachments for corn planters which will either drill or check-
row the beans. If you do not have the attachments, after the 
corn is planted change the plates in the planter to suit the 
size of your soy bean seed and run over the fi eld in the same 
rows, planting the soys about one inch deep. The corn and 
bean seed can be mixed but this is not as satisfactory. If your 
planter has a fertilizer attachment, it is practicable to mix the 
beans with the fertilizer or with dirt.
 “28. How much seed does this seeding require? About 
six to ten pounds per acre.
 “29. Does this improve the soil at once? Yes, the soys 
improve the soil so that the corn almost invariably grows 
larger.
 “30. What use can be made of such a crop as soys in 
com? It can be hogged off or put in the silo. For hogging off 
an earlier variety is recommended because the mature beans 
are greedily eaten by hogs and have a greater food value. It 
is best to pull some of the plants and feed to the hogs two or 
three days before turning in.
 “31. Is this a cheap feed for hogs? Yes, The Alabama 
Exp. Station showed that hogs fattened on corn alone cost 
2.8 times as much as on soy beans with only a one-fourth 
ration of corn.
 “32. Do the soy beans make good silage? Not when used 
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alone because they are too rich in fats, but as a supplement to 
corn, nothing is equal to them.
 “33. How harvest for silage when sown with corn? This 
is the easy part of it. When the corn is cut with the binder for 
fi lling the silo, the beans are bound in the same bundle with 
the butts of the cornstalks, and fed right into the silage cutter 
in this way. Simple, isn’t it?
 “34. How much will this add to the bulk of my silage? It 
will add 2 to 5 tons green silage per acre.
 “35. What stage of development should the soys be in 
for silage? Soys may be used for silage any time after the 
appearance of bloom until seeds are fully developed. It is 
best when seeds are about two-thirds developed.
 “36. Is the soy bean and corn silage better than other 
kinds? Tests show that dairy cows show gains in milk 
production and in fl esh when fed soy and corn silage and 
require less grain or oil meal ration at the same time, because 
the soy bean is so rich in protein and fats.
 “37. Where can I get more information concerning soy 
beans? Write your Experiment Station and the Department 
of Agriculture at Washington [DC]. Send for our catalogue. 
Ask for Questions and Answers on Sweet Clover and for 
Questions and Answers on Scott’s Bacteria.”
 Note: This catalog is owned by Special Collections, 
USDA National Agricultural Library, Beltsville, 
Maryland. It has been digitized and is available on the 
Internet Archive website: https://archive.org/details/usda-
nurseryandseedcatalog Address: [Seedsmen], Marysville, 
Ohio.

619. Smith, Longfi eld. 1920. Report of the Virgin Islands 
Agricultural Experiment Station, 1919. Virgin Islands 
Agricultural Experiment Station, Report. For the year 1919. 
p. 1-16. See p. 13.
• Summary: This report begins (p. 1): “The Agricultural 
Experiment Station of St. Croix passed into the hands of 
the Federal authorities on January 1, 1919, at which time it 
became the Virgin Islands Agricultural Experiment Station 
(Pl. I, fi g. 1), the activities of the station being extended so 
as to cover the three islands, St. Croix, St. Thomas, and St. 
John.”
 In the section on “Leguminous crops” we read (p. 13): 
“Trials were made during the year with a large number of 
legumes, both for green-manuring purposes and for grain.” 
These include Madagascar bean (Phaseolus lunatus), lyon 
beans, velvet beans, the closely related Pachylobium bean, 
and canavalia beans (Canavalia ensiformis). Plus: “The 
trials of legumes for grain included soy beans, tepary, pinto, 
mungo, Botor tetragonoloba, black Venezuelan beans, White 
Navy, Mohawk, Long Yellow Six Weeks, Lima, Black Wax, 
and some others.”
 Note 1. This is the earliest document seen (March 2017) 
concerning soybeans in U.S. Virgin Islands, or the cultivation 
of soybeans in U.S. Virgin Islands. This document contains 

the earliest date seen for soybeans in U.S. Virgin Islands, or 
the cultivation of soybeans in U.S. Virgin Islands (1919). 
The source of these soybeans was probably the Offi ce of 
Forage Crop Investigations, United States Department of 
Agriculture, in the USA.
 Note 2. The U.S. Virgin Islands consist of the three 
main islands of St. Thomas, St. John, and St. Croix, and 
about 50 islets. The total area is only 136 square miles and 
the population in 1990 was 99,000. Brief history: Denmark 
occupied St. Thomas in 1666 and 1672, St. John in 1684, and 
St. Croix in 1733. In 1754 the three islands were established 
as a Danish colony named the Danish West Indies. In 1867 
and again in 1902 the United States made formal offers to 
buy these islands from Denmark, but it was not until early 
1917 that the purchased was fi nalized. The United States 
took possession on 17 January 1917 and the islands were 
now offi cially renamed the “The Virgin Islands of the United 
States of America.” The formal transfer ceremony and 
changing of fl ags took place on 31 March 1917.
 Note 3. This document was found by Wayne Olson of 
the National Agricultural Library. Address: Agronomist in 
charge, Virgin Islands Agric. Exp. Station, St. Croix, Virgin 
Islands, USA.

620. Zavitz, C.A. 1920. Results of co-operative experiments 
in agriculture. Ontario Agricultural and Experimental Union, 
Annual Report 41:9-32. For the year 1919. See p. 11, 14-15, 
21.
• Summary: In the section on “Spring crops, 1919,” a table 
titled “List of experiments for 1919” (p. 11), under “Grain 
crops” includes “Testing three varieties of Soy, Soja, or 
Japanese beans–3 plots.” Note: Soy is never listed under 
“Forage, fodder, silage and hay crops,” nor under “Culinary 
[edible/food] crops” in this table.
 The subsection titled “Soy beans” (p. 21) states: “The 
past season has been more favorable for growing the Soy 
beans than any one of the three previous years. Three 
varieties of Soy beans have been distributed in each of 
the past two years. The following gives the average yield 
of threshed beans in bushels per acre per annum: Habara 
[Habaro] 14.7; O.A.C. No. 81, 11.9; and Brown 10.7. 
The Soy beans, when ground, are about equal for feeding 
purposes to cotton seed meal. They are richer than any other 
grain grown in Ontario and a small amount greatly helps the 
meal ration, especially for dairy animals.” Address: Dr., Prof. 
of Field Husbandry, O.A. [Ontario Agricultural] College, 
Guelph [Ontario, Canada].

621. Wilkins, F.S. 1921. Harvesting and threshing soy beans. 
Bean-Bag (The) (Lansing, Michigan) 3(9):40, 42. Feb.
• Summary: “The most successful way to harvest soy beans 
for seed that has been found by the Iowa experiment station 
is with the grain binder. They may be cut, bound and shocked 
as is small grain. The soy bean grower must fi gure on some 
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loss from shattering and from branches of the plants which 
can not be cut because of their being too low to the ground, 
no matter what method is used for harvesting. Everything 
considered, the binder is much the best machine to use.
 “The beans may best be cut with the binder when the 
pods are nearly ripe, at which time most of the leaves will 
have fallen from most varieties.”
 Since the acreage of soy beans grown for seed is limited, 
threshing is more of a problem than it would be otherwise. 
Naturally, the best way to handle them is with a regular 
bean and pea thresher. Unless the grower has a considerable 
acreage, however, and expects to remain in the soy bean 
seed growing business, it probably will not pay him to 
buy a regular bean and pea thresher, for the reason that the 
small machines do not have enough capacity and the larger 
machines cost around $400 to $600.
 “This past spring northern grown seed sold as high as 
$13 a hundred toward the latter end of the planting season. 
The crop is sure and they may be expected to yield 20 to 25 
bushels per acre.
 “If the grower has less than about eight acres to thresh, 
the Iowa experiment station strongly recommends him to 
have a home-made machine built. The farm crops section has 
tested a home-made bean thresher designed and built by the 
truck corps and agricultural engineering sections, and has 
found it to work very satisfactorily. The cost of the machine 
should not exceed over $30. Blue-prints and specifi cations of 
this machine may be had by anyone who will address a card 
to the extension department at Ames.”
 “Soy beans thresh very easily when they are real dry, 
and they are equally diffi cult to thresh when the pods are 
tough. Therefore, it is not advisable to thresh until the beans 
become thoroughly dry in the shock. Also, the crop threshes 
much more easily in the afternoon.
 “Soy bean seed is very rich in oil. It is therefore not 
advisable to store a lot of newly threshed beans in a bin 
until they become thoroughly dry, because of the danger of 
heating. Because of their high oil content, they are liable 
to lose their ability to grow much more quickly than other 
common agricultural seeds. After they are thoroughly dry, 
they may be stored in bulk, just like oats or wheat. Until they 
are real dry, it is advisable to store them where they can be 
stirred occasionally.” Address: Iowa.

622. Evans, Arthur T.; Fowlds, Matthew. 1921. Soybeans 
in South Dakota. South Dakota Agricultural Experiment 
Station, Bulletin No. 193. p. 317-24. March.
• Summary: Contents: Introduction. The plant. Adaptations. 
Varieties: Manchuria, Manchu, White Eyebrow, Ito San, 
Black Eyebrow, Bopp, Saskatoon, Ogemaw, Mandarin, 
Chestnut, Early Brown. Additional varieties tested for hay 
in 1919 (Table 4): Mammoth Yellow, Swan, Haberlandt, 
Hollybrook, Mongol, Mikado, Morse, Medium Green, Sable, 
and Ebony. Note: All of these varieties failed to mature seed. 

Commercial varieties from O.M. Scott & Sons, Marysville, 
Ohio.
 Culture: Seed bed, time of seeding, method of seeding, 
inoculation, rate of seeding, cultivation, harvesting. Annual 
rainfall at the Brookings, Cottonwood, Eureka, Highmore, 
and Vivian stations.
 Tables show yields of soybean varieties for seed, 1914-
1920, and yields of soybeans for hay, 1915-1920. “Within 
recent years the soybean has become increasingly popular in 
South Dakota. This is probably in part due to a demand for 
a plant high in protein to be used as a hogging-off crop in 
corn. Rape may supply this but it lacks one feature which the 
soybean supplies, namely that of fi xing nitrogen.”
 “The soybean is a relatively new crop in South 
Dakota... About 30 varieties have been tested at the station 
at Brookings for one or more years. Those which failed to 
mature were discarded after the fi rst year.” The variety with 
the highest average yield was Manchuria, introduced from 
northern Manchuria. Its 7-year average yield was 22.5 bu/
acre. Mandarin had 2-year average yield (1919-20) of 28.0 
bu/acre, but Manchuria had an average yield of 36 bu/acre 
for these 2 years.
 Note: This is the earliest document seen (Nov. 2020) 
that mentions the soybean variety Saskatoon–apparently 
named after the capital of Saskatchewan province in Canada. 
Address: Brookings, SD.

623. Saskatoon: New Canadian soybean variety. 1921. Seed 
color: Yellow.
• Summary: Sources: Evans, Arthur T.; Fowlds, Matthew. 
1921. “Soybeans in South Dakota.” South Dakota Agric. 
Exp. Station, Bulletin. No. 193. p. 317-24. March. See p. 
320 “Table 2: Soybeans for seed.” Saskatoon: S.D. No. 888. 
This variety was planted each year from 1914 (yield: 17.3 
bu/acre) to 1918 (19.0 bu/acre). Its 7-year average yield: 
13.7 bushels/acre. “Table 3: Soybeans for hay.” Saskatoon 
was planted each year from 1915 to 1918. The best yield, 
in 1917, was 1.44 tons/acre of hay. Its 4-year average yield: 
1.01 tons/acre.
 Robertson, D.W.; Kezer, A.; Deming, G.W. 1932. 
“Soybeans under irrigation in Colorado.” Colorado Agric. 
Exp. Station, Bulletin No. 392. 24 p. July. See p. 8, 10. 
“From tests conducted at Fort Collins, Colorado, it was 
found that good yields of soybeans could be obtained under 
irrigation. The following varieties gave the highest yields: 
Yellow-seeded varieties–Minsoy, Wea, Saskatoon.
 Morse, W.J. 1948. “Soybean varietal names used to 
date.” Washington, DC: Appendix to the mimeographed 
report of the Fourth Work Planning Conference of the North 
Central States Collaborators of the U.S. Regional Soybean 
Laboratory, Urbana, Illinois. RSLM 148. 9 p. See p. 7. 
“Saskatoon–Farmer selection (Canada).”
 Bernard, Richard L.; Juvik, Gail A.; Hartwig, Edgar 
E.; Edwards, Calton J., Jr. 1988. “Origins and pedigrees of 
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public soybean varieties in the United States and Canada.” 
USDA Technical Bulletin No. 1746. 68 p. Oct. See p. 30. 
“Lost old domestic soybean varieties.” “Saskatoon–Farmer 
selection, Canada.” Address: USA.

624. Wisconsin Agricultural Experiment Station, Bulletin. 
1921. Better seeds gospel: Soybeans build up sandy lands. 
No. 332. p. 11-12. April.
• Summary: Bulletin 332 is titled “Farms follow stumps.”
 This section states: “Soybeans have been grown in 
southeastern Asia, China, and Japan for hundreds of years 
and in those regions are used as human food. Vegetable milks 
and fl ours are common and in some districts of China and 
Japan a special sort of cheese [tofu] and a kind of bread are 
made from these beans.
 “Here in this country soybeans have not been used for 
human food (except as a war measure), but the bean has 
proved of much value as a feed and forage for animals. 
When fi rst introduced into the United States it was thought 
that the soybean could be grown only in the warmer central 
regions, but plant breeding has again come to the aid of the 
farmer and in upper Wisconsin acclimated strains have now 
been developed that can be cultivated with complete success. 
Early Black No. 1, a pedigree strain of soybeans developed 
at Spooner, has yielded 22.6 bushels an acre for a fi ve-year 
average. The value of this crop may be appreciated when it 
is known that the seed sells readily for $5 a bushel, and that 
in addition soybeans are legumes which add materially to the 
nitrogen supply in the soil. While over 50 varieties have been 
on test, Early Black still is in the lead. It grows to a very 
good height, yields abundantly and retains its leaves until it 
is fully mature. The crop is especially adapted to the lighter 
soils but it also grows well on the silt loams.”
 Fig. 2 (p. 11) shows a fi eld of soybeans in rows. 
Caption: “Soybeans–a Chinese forage plant. Adapted to 
Wisconsin soils.
 “Soybeans Build up Sandy Lands: “Green-manuring 
trials, using either soybeans or serradella for growth of green 
material, have proved very successful under the supervision 
and care of F.L. Musbach. Plots at Spooner cover a four-acre 
fi eld of sandy loam which was subdued in 1914; and the 
rotation consists of two cultivated crops, one hay and one 
grain crop. No stable manure or fertilizers of any kind were 
used, and the fi elds are laid out in a four-year rotation of 
corn, potatoes, oats and clover–a fi eld of each yearly.
 “In this method no crop is grown for the simple purpose 
of plowing under, but the green manuring crop is planted 
with the corn; the corn is harvested for the silo and the green 
material is then plowed under. Corn is planted in rows 4 feet 
apart and the soybeans or serradella planted between the corn 
rows. Plow lands are laid out across the rows and a chain is 
used on the plow in order to help distribute the green vines in 
the soil. This cropping system has reduced the yield of corn 
only one-third, while it has increased the oat yield 18 bushels 

an acre following soybeans, and 15 bushels following 
serradella. Clover has averaged an increase of 15 per cent for 
four years, and potatoes have increased an average of 5.75 
bushels an acre. In 1920, oats planted in this rotation yielded 
63 bushels while in a rotation where no legume was used in 
the corn it yielded only 36 bushels an acre.
 “In such a rotation soybeans offer one of the ways 
by which the organic matter, and thus the water-holding 
capacity of the soil, can be increased. Soybeans aid the 
farmer who has only a limited amount of manure, who does 
not wish to lose the use of his land for a year and yet wants 
to build up the organic matter in his soil–thereby laying the 
basis for a permanent agriculture and better crops on his 
farm. Soybeans again show themselves the friend of the 
farmer of light soils.”

625. Wea: New U.S. domestic soybean variety. 1921. Seed 
color: Yellow (straw), hilum dark olive.
• Summary: Sources: Wiancko, A.T. 1921. Letter to W.J. 
Morse, Agronomist, Bureau of Plant Industry, Washington, 
DC, May 20. 1 p. “Dear Sir:–Referring again to the matter 
of naming some of the numbered varieties of soybeans 
furnished by the Bureau some years ago, I beg to report that 
we have decided to increase and commercialize #28050; 
30600; 36576; 36846, and have named them as follows:... 
#30600... Wea.”
 Re: New names for four soybean varieties. Wiancko, 
A.T.; Mulvey, R.R. 1922. “Soybeans in Indiana.” Indiana 
(Purdue) Agric. Exp. Station, Bulletin. No. 238 (Revised 
ed.). 16 p. Dec. See p. 15.
 Piper, Charles V.; Morse, William J. 1923. The soybean. 
New York, NY: McGraw-Hill Book Co. xv + 329 p. March. 
See p. 170. “Introduced from Shuangchengpu, Manchuria, 
1911. Plants stout, erect, maturing in about 110 days; 
pubescence gray; fl owers purple, 35 to 40 days to fl ower; 
pods gray, 40 to 45 mm. long, 7 to 8 mm. wide, 6 to 7 mm. 
thick, 2-3 seeded; seed straw yellow, 7 to 8 mm. long, 6 to 7 
mm. long, 5 to 6 mm. thick; hilum dark olive; germ yellow; 
oil 19.6 per cent; about 194,880 to the bushel.”
 Robertson, D.W.; Kezer, A.; Deming, G.W. 1932. 
“Soybeans under irrigation in Colorado.” Colorado Agric. 
Exp. Station, Bulletin No. 392. 24 p. July. See p. 3, 8-9. Wea 
(F.C. No. 1017) is a yellow-seeded variety that gave very 
good yields under irrigation at Fort Collins from 1923-1926. 
The average yield during this period was 25.3 bushels/acre. 
Range: 23.2 to 28.2. Average days to maturity: 128.
 Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA 
soybean germplasm collection inventory.” Vol. 1. INTSOY 
Series No. 30. p. 18-19. Wea is in the USDA Germplasm 
Collection. Maturity group: II. Year named or released: 
1923. Developer or sponsor: USDA. Literature: 05. Source 
and other information: ‘Chin Yuan Tou’ from Shuangcheng, 
Heilongjiang, China, in 1911. Prior designation: PI 30600. 
Address: USA.
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626. Agricultural Lime News Bulletin. 1921. Liming for 
more soy beans. 2(2):1, 3-4. May.
• Summary: Published by the National Lime Association 
in Washington, DC, this bulletin notes: “Because of its 
many merits, the soy bean is assuming a larger place as a 
general farm crop.” It adapts to a wide variety of soils but 
inoculation is essential for good yields. Nitrogen-fi xing 
bacteria do not grow well in acidic soils; liming will correct 
this acidity, thus creating a favorable environment for the 
bacteria.
 Tests on the response of soybeans to liming (average 
of tests in 4 states) show hay yields increased to 2,651 lb/
acre from 1,964 lb/acre with liming, and grain / seed yields 
increased to 12.25 bu/acre from 7.6 bu/acre with liming.
 A photo shows two men standing in a fi eld divided 
into two: (1) Limed soil with corn and soy beans, and (2) 
unlimed soil with corn only. An illustrated bar chart shows 
the response of soybeans to liming in yield of hay and grain; 
the exact fi gures are given above.

627. Kinney, E.J.; Roberts, George. 1921. Soybeans. 
Kentucky Agricultural Experiment Station, Bulletin No. 232. 
p. 23-57. May. [1 ref]
• Summary: Contents: The utility of soybeans. Comparison 
of soybeans and cowpeas (in the place they fi ll in the 
cropping system or rotations). Varieties. Character of the 
plants. Description of varieties: Haberlandt (the variety 
grown most extensively in Kentucky), Lexington, Virginia, 
Peking, Sable and Royal (both introduced and named 
by an Ohio seedsman), Sooty, Mammoth, Ito San, Black 
Eyebrow, Early Brown, Manchu, Wilson, Guelph (also called 
Medium Green and Early Green), Medium Yellow, Mongol, 
Mikado, Tokyo, Hollybrook, Tar-heel Black, Morse. Yields 
of varieties (in trials at the Kentucky station, 1911-1920). 
Farm yields. Hay yields. Soybeans in the rotation. Culture of 
soybeans: Preparation of the seed bed, inoculation, methods 
of planting soybeans, yields of hay from rows and solid 
drilling, rate of seeding, setting the drill to sow soybeans, 
time of planting, cultivation (with a weeder or spike-tooth 
harrow), harvesting soybeans (when to harvest, methods 
of harvesting), threshing soybeans. Combined soybean 
harvesters and threshers. Soybean straw. Care of seed. 
Growing soybeans with corn. Mixtures of soybeans and 
other crops for hay production. Soybeans for silage.
 Concerning small- vs. large-seeded soybeans (p. 30): 
“Usually the very small seeded sorts do not yield quite as 
heavily of seed as the larger seeded varieties. The difference 
is not great, however. The size of the seed has no infl uence 
upon the size of the plant produced; hence small seeded sorts 
are much more economical to sow, for a bushel of a small 
seeded variety may contain twice as many seeds as a bushel 
of another having large seeds, so only half as much seed as 
the former is required per acre. The shrewd buyer should be 

willing to pay more for such seed. Furthermore, germination 
of the small seeded sorts is likely to be better in hard crusted 
ground because the cotyledons are smaller and encounter less 
resistance in breaking thru the surface. The seeds of some 
of the small black seeded sorts are very resistant to decay 
and germinate after lying on the ground all winter. Where 
the seed crop is hogged down or fed without threshing, there 
is a decided advantage in using a variety with yellow or 
green seeds, because stock can fi nd them more easily when 
shattered out on the ground. In threshing more cracking of 
the seed occurs in large seeded sorts than in the small seeded 
ones.”
 Concerning the Mammoth variety (p. 33): “The chief 
variety of the Cotton Belt and by far the most extensively 
grown of any variety in the United States. The introduction 
of this excellent variety in 1882 was largely responsible for 
the greatly increased interest in the soybean in this country.”
 Yields (p. 36): “In 1915, after a careful consideration 
of the yield produced and other characteristics of these 
varieties, it was concluded that Haberlandt and Lexington 
had shown the best combination of desirable qualities for 
general purpose varieties. Ito San was chosen as the best 
of the early sorts, and Peking the best of the distinctly hay 
varieties.”
 Tables show: (1) Yield of soybean in variety tests, 
1911-1920. (2) Yields of soybean hay on soil experiment 
fi elds. (3) Yields of soybeans in 28 and 35-inch rows. (4) 
Yields of soybeans drilled solid compared to 35-inch rows 
for same years. (5) Yields of soybean hay from different 
methods of seeding pounds per acre. (6) Yields from 
thick and thin seeding. (7) Yields from various methods 
of combined planting of corn and soybeans. Address: 1. 
Assoc. Agronomist; 2. Head Agronomist. Both: Lexington, 
Kentucky.

628. Fred, E.B. 1921. The fi xation of atmospheric nitrogen 
by inoculated soybeans. Soil Science 11(6):469-77. June.
• Summary: On a poor, light sandy soil which had not 
carried a leguminous crop for 20 years, inoculation increased 
the yield of Ito San soybean tops (not including roots and 
nodules) 1,787 pounds per acre, or more than threefold (to 
2,598 lb. with bacterial inoculation, from 811 lbs without 
bacteria). Inoculation increased the weight of nitrogen in the 
crop from 8.33 lb to 65.36 lb per acre, approximately 87% 
of this increase being in the tops of the plant. The increased 
nitrogen content of the roots and nodules of the inoculated 
plants greatly benefi ted the rye crop in the succeeding year.
 Inoculated soybeans took 26% of their nitrogen from the 
air.
 Photos show: (1) A fi eld divided into inoculated and 
uninoculated plots of soybeans on plainfi eld sand; a man 
is standing in the more luxuriant inoculated side. (2) Ito 
San soybeans from 137.5 square feet of the inoculated and 
uninoculated plots side by side for comparison. The plants 
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from the inoculated side are taller and more massive.
 (3) Ten soybean plants uninoculated (left bundle) 
compared with 10 soybean plants inoculated (right). Address: 
Agric. Exp. Station, Univ. of Wisconsin.

629. Larue, Pierre. 1921. La fabrication du lait végetal au 
Canada [Production of vegetable milk {soymilk} in Canada]. 
Vie Agricole et Rurale (La) (Paris) 19(28):33. July. [Fre]
• Summary: “In certain countries, vegetable milk has 
long been used in preference to animal milk. In China, 
for example, the milk of cows and other animals is never 
consumed. The people use only soybeans for the preparation 
of their milk. And this is exactly what some people in 
Canada propose to do. For the time being, they will import 
their soybean seeds from China, but they hope that, in the 
future, soya will be cultivated in Canada. Grown in a rotation 
on alternate years with wheat, soya will increase wheat 
yields by 5-7 quintals/hectare. The normal yield of soya in 
13-17 quintals/ha. Note: 1 quintal = 100 kg.
 Soymilk (Le lait de fèves de soja) has been submitted 
to the most rigorous tests by chefs, bakers, pastry makers, 
makers of frozen desserts (glaciers), etc., and they have 
unanimously recognized that this product (when containing 
an equal proportion of water) would be superior to cow’s 
milk when considered from every point of view: vitamins, 
lipids, casein, albumin, carbohydrates, sugar and salts.
 “The soymilk will be signifi cantly less expensive than 
cow’s milk.”

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

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

631. Wiener Landwirtschaftliche Zeitung (Vienna). 1922. 
Antworten und Briefwechsel: 8 u. 9. Sojabohne [Replies and 
correspondence: Nos. 8 and 9. Soybeans]. 72(3/4):15. Jan. 
14. [Ger]
• Summary: Sch., Lower Austria. (Replies to Question 1.) 
The high fat and protein content of the soybean (Sojabohne) 
makes it understandable that the issue of its cultivation 
in our area surfaces again and again. What obstructively 
stands in the way of this, though, is our climate, since it 
only provides better yields in good winegrowing areas. 
Trials with soybeans (Soja) were already carried out in our 
area in 1873 at the stimulus of Haberlandt (Vienna) which, 
however, did not lead to any successes. Intense propaganda 
was carried out for soybeans in Germany in recent years. 
Under the aegis of the Imperial Committee for Plant and 
Animal Oils and Fats (Reichsausschuss für pfl anzliche und 
tierische Oele und Fette), it led to numerous agronomic trials 
with which according to Kleeberger and Dr Baumann, yields 
were mostly achieved of 2 to 5 metric hundredweight (= 100 
kg.) per hectare and, in the highest case, of 9 to 13 metric 

hundredweight, while with green beans that were planted 
comparably, 16 to 22 metric hundredweight were harvested. 
And thus fava beans and green beans were able to provide 
more fat and protein than soybeans, in spite of the latter’s 
high content in these substances. With the aforementioned 
trials, according to Gerlach the soybean provided 16 to 
21% fat and 32 to 44% protein in its harvest. Even if, 
therefore, the soybean in and of itself far exceeds the green 
bean in nutritional value and fodder value, the yields of 20 
to 30 metric hundredweight per hectare that are promised 
in a brochure for the founding of a stock corporation for 
soybean cultivation (Sojabau) were in fact not to be achieved 
anywhere in our climate. Since on your 400 jochs [1 Austrian 
joch equaled 0.5755 hectares or 1.422 acres], you wish to 
plant “primarily” soybeans after subtracting the areas for 
fodder crops and payment in kind crops, it must indeed 
be assumed that you have already carried out preliminary 
trials with it and that they turned out favorably, about which 
a more detailed report in this journal would certainly be 
desirable. All the same, I would recommend to not suddenly 
extend the soybean cultivation to the maximum, but rather to 
proceed with it step by step, as a result of which your further 
questions would also be answered by themselves, since 
without precise knowledge of the entire operation based 
only upon the statements that were made, the answering of 
them is hardly possible. It is to be taken into consideration 
that the soybean, just like legumes (fava beans) or sugar 
beets etc., has to be included in the rotation (crop rotation) 
with regard to fertilizing, etc. In addition, the extension of 
the soybean cultivation depending upon the yield that you 
achieve is then a question of profi tability. The fact that sales 
today for nutritional purposes and trial purposes are very 
good is not to be doubted. How much interest prevails for it 
with consumption is shown by an article by Anton Schenk 
in the Volkszeitung who claims to have found a process 
for the complete development (Aufschliessung) of the 
soybean. Baking trials [Backoersuche, sic Backversuche?] 
with 75% bread fl our and 25% soybean meal supposedly 
yielded a tasty bread that was also very nutritious. For egg 
noodles, the addition of soy (Sojazusatz) can be increased 
up to 35%, while for cooking purposes, the addition can 
be made of 1/3 roux fl our (Einbrennmehl) and 2/3 soybean 
fl our (Sojamehl). Soybean coffee (Sojakaffee) has also 
already been produced. So there should not be any lack 
of sales if your climate brings about good yields and the 
acclimatization is successful. According to Fruwirth, with the 
cultivation of varieties that do not yet fi t the soil, inoculation 
with nodule fungus [sic, Knöllchenpilz, = Rhizobiaceae?] 
should be contemplated. One variety that has already proven 
itself is the highest yielding one of Fruwirth, about which 
information is to be obtained from the aforementioned in 
Waldhof near Amstetten. It was planted with success in a 
Bavarian breeding station (Zuchtstätte) and at the Count 
Eltz Estate (Graf Eltzschen Domäne) in Vukovar (Slavonia) 
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[in today’s Croatia]. In any case, it is recommended to 
you to read the two exhaustive articles on “Anbau und 
Akklimatisation der Soja” [“Cultivation and Acclimatization 
of the Soybean”] by Prof. Fruwirth in no. 41 (1919) and a 
publication by the aforementioned Imperial Committee in no. 
71 (1919) of this journal.
 Your question is lacking in more detailed information 
as a precondition for a reasonably useful answer. You fi rst 
of all ask how many jochs out of the estate of a size of 400 
jochs are necessary in order to produce the payment in kind 
(Naturalien) for the employees as well as the necessary 
fodder for livestock, according to which it is to provide 
how much area remains for the cultivation of the soybeans. 
From the additional question as to how many continuous 
laborers (those paid in kind (Deputatisten)), draft horses, 
and cows would be necessary for one’s “own” needs, it is 
to be concluded that the operation of the estate is lacking 
the organizational basis and fi rst of all, a certain operational 
form is to be provided for it. How it is that the operation is 
to be set up most effectively depends upon the soil climate 
conditions and local conditions which have to be ascertained 
at the general location and the specifi c spot by an expert. 
I would therefore advise you to enlist such an expert for 
consultation before you extend the cultivation of the soybean 
in the way that was indicated.
 Note: Translated by Philip Isenberg (MM, CT), Long 
Beach, California.

632. Hutcheson, T.B.; Wolfe, T.K. 1922. Silage experiments. 
Virginia Agricultural Experiment Station, Bulletin No. 227. 
16 p. March.
• Summary: “Corn and soybeans are the best crops yet tested 
at this Station for silage production. These crops produce 
a large yield per acre of green material which is rich in 
digestible nutrients, especially protein.
 “The prolifi c varieties of corn such as Cocke’s Prolifi c, 
Virginia Ensilage, and Pamunkey Ensilage, give larger 
yields per acre and in most cases more total nutrients per 
acre than the grain varieties such as Boone County White 
and Leaming. The grain varieties produce a higher quality 
of silage than the prolifi c varieties on account of a higher 
percentage of nutrients. The prolifi c varieties are generally 
preferable for silage since the acre-yield of total nutrients is 
of fi rst importance.
 “The best varieties of soybeans for silage are those 
which are best adapted to hay production in the various 
sections of Virginia.”
 Mammoth Yellow soybeans produced 10.15 tons per 
acre, which was 5,239.0 lb/acre of dry matter. In terms 
of food constituents [lb of nutrients] this was 966 lb of 
protein, 207 lb of fats, 1,639 lb of crude fi ber, and 2,007 lb 
of carbohydrates. Soybeans produced much more protein 
and much more fat than any of the other crops tested 
(corn, sorghum, cowpeas, millet). Address: Blacksburg, 

Montgomery Co., Virginia.

633. Wilkins, F.S. 1922. Use soy beans to replace oil meal: 
Iowa farmer describes his methods of growing beans for a 
seed crop. Wallaces’ Farmer 47(14):456. April 7.
• Summary: William McArthur of Cerro Gordo County, 
Iowa, shows that it is “a paying proposition to grow soy 
beans for feed to take the place of oil meal as a feed for 
stock... Many experiments have shown that ground soy beans 
have about the same feeding value as oil meal when fed to 
cattle.” McArthur grew his fi rst crop of soy beans in 1920, 
growing 66 bushels of the Manchu variety on 3 acres of poor 
soil; they yielded on average 22 bushels per acre.
 McArthur believes that soy beans are easier to grow 
than corn. “I planted the soy beans just as soon as I got thru 
planting corn, but fi rst I inoculated the beans. ‘In inoculating, 
I moistened the beans with thin sugar syrup and then 
scattered inoculated soil on them from my soybean patch of 
the year before. (I inoculated the seeds for my 1920 patch 
with cultures.) I used about a pint of soil for each bushel of 
beans. I shoveled the beans over several times until each 
bean was covered with fi ne bits of soil; then I spread them 
out on the barn fl oor to dry, which took a couple of hours.’”
 He planted the seed in 35-inch rows with a grain drill. 
He began harvesting when nearly all the leaves had dropped 
off the plants, but just before the pods became dry. By 
cutting at that stage he lost very few from shattering. He 
had no diffi culty cutting two rows at a time with a grain 
binder. He threshed them with a grain separator. Next year he 
expects to grow 20-30 acres. Address: Cerro Gordo County, 
Iowa.

634. Schuster, Geo. L. 1922. Infl uence of fertilizers on yield 
and maturity of soy beans. J. of the American Society of 
Agronomy 14(5):193-97. May. [13 ref]
• Summary: The presence of muriate of potash in fertilizers 
was found to bring soy beans to earlier maturity (confi rming 
the results of Lipman & Blair, 1917, in New Jersey). 
Manure applications of 3 to 5 tons per acre favor early 
maturity (probably due to the potash contained) and give 
the largest yields. In the absence of manure, 250 lb/acre 
of acid phosphate and 75 lb/acre of muriate of potash are 
recommended. “With lower-priced potash coming on the 
market, more potash should be used. Nitrate of soda does 
not produce desirable results with soy beans, as to maturity, 
yield, or fi nancial returns.” Address: Delaware Agric. Exp. 
Station, Newark.

635. Beemer, Alex W. 1922. The soy bean industry 
(Continued–Document part II). Staley Journal (Decatur, 
Illinois) 5(12):5-11. June.
• Summary: (Continued): The oil extracted from the bean 
belongs to the semidrying class of oils. It has been used 
extensively in the paint and varnish trade, and the consensus 
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of opinion of manufacturers is favorable to its continued 
use. The Paint Manufacturers’ Association, at its annual 
meeting in 1919, as a result of investigation, recommended 
the increased use of soy bean oil in connection with linseed 
oil wherever feasible. In some specialty paints it possesses 
certain advantages over linseed oil. In ordinary paints it is 
claimed that it can be substituted for linseed oil to the extent 
of about 20 to 25 per cent of oil used. It has been stated that 
without the use of the soy bean oil, the market requirements 
of paints and varnishes could not have been supplied in 1918. 
It has also been used extensively in linoleum and printing 
ink products, which heretofore have contained linseed oil. 
It has been used extensively in the soap industry in this 
country. As a soft soap making material, it has practically 
displaced linseed oil. Methods have been discovered by 
which soy bean oil can be used in the hard soap industry, in 
which fi eld it can be interchanged for cottonseed or cocoanut 
oil. Cottonseed oil has been the most widely used of the 
vegetable oils in the manufacture of soap, but it is a fact that 
the consumption of soy bean oil in the soap industry in 1917 
was practically on a parity with cottonseed oil. Glycerine is a 
bi-product from the soy bean oil in the soap making process. 
It is used in the lard substitute and oleomargarine industry. In 
these products the oil is often fi rst hydrogenated (hardened 
by a chemical process) and at the same time deodorization 
is practically completed. Cottonseed oil has been in general 
use, but soy bean oil would probably answer the purpose 
just as well. The oil has come into use as a salad and table 
oil, and a number of fi rms are packing it alone for sale to the 
retail trade. Other uses of the oil are in the manufacture of 
rubber substitutes and waterproofi ng compounds.
 “Good Crop of Illinois Farmers: The soy bean is a crop 
which can be grown to advantage on every farm in Illinois. 
On some of the lighter types of soil it will do proportionately 
better than corn, provided inoculation is present. It will 
grow on acid soils better than most clovers, but is helped 
by applications of limestone. It is a good seed producer, 
yielding from 10 to 35 bushels per acre, depending upon the 
soil, variety and climatic conditions. The quality of the beans 
grown is better than the Manchurian article, due perhaps 
to better seed selection and more advanced agricultural 
practice. About 1000 varieties have been introduced into 
the United States in the past ten years but by the process of 
selection and imitation the list has been narrowed down to a 
few standard varieties. Some of the more popular varieties 
adapted to Illinois conditions are Perley Mongol [Perley’s 
Mongol; different from Mongol], A.K., Ito San, Manchu, 
Sable, Black Eyebrow, Ebony and Ohio 9035. Any farmer 
can learn the variety suited to his conditions by consulting 
the state agricultural college or his county agricultural agent. 
The growing and handling of the crop can be accomplished 
by the ordinary farm equipment without any additional 
machinery.
 “An ordinary threshing machine can be very quickly 

altered so as to thresh beans without splitting them. In 
New York, Michigan and Wisconsin, where beans have for 
many years occupied an important position, a device has 
been used which is a combination of harvester and thresher. 
We understand that this machine is very successful in its 
operation and very moderate in cost. Where several members 
of a community are arranging to plant from twenty to fi fty 
acres of soy beans each, they may very profi tably join in the 
purchase of one or more of these harvesters which should 
pay for itself on the fi rst crop.
 “To the average farmer who is desirous of following 
more advanced ideas of agricultural practice, soy beans 
should appeal strongly. They fi t remarkably well into the 
rotation as practiced in this state. Due to climatic conditions 
the farmer is quite often late in getting his corn planted. 
Soy beans make an admirable substitute for a part of the 
corn acreage in a case of this kind, as they can be planted 
later than corn, and in this way the spring work is better 
distributed. They require only two or three cultivations, and 
by choosing the proper varieties the harvest will come just 
before winter wheat seeding time. The wheat may then be 
sown in the soy bean stubble without any further preparation. 
The Ohio experiment station has shown that the average 
yield of wheat following soy beans is 10.3 bushels greater 
than that following corn. The clover crop which is depended 
upon for soil improvement in Illinois, very often fails, due 
to many different causes, and in this event soy beans make 
a very acceptable substitute, as they have the property of 
extracting nitrogen from the inexhaustible supply in the air 
by means of the bacteria which exists upon the roots, thereby 
enriching the soil and promoting chemical activity. The 
farmer who grows soy beans can be assured of a comparative 
freedom from insect pests and plant diseases, as they have 
so far been subject to but few ailments of this nature. The 
straw obtained from threshing the soy bean makes a valuable 
feed for all kinds of live stock, and is considered a valuable 
roughage.
 Chance for Development: It would seem as if the time 
were ripe for a steady growth and development of the soy 
bean industry in the United States. Although Europe is a 
large consumer of the soy bean and its products, she will 
never be much of a producer, as she must use all of her 
available land for growing foodstuffs. Manchuria and China 
have practically reached their limit, and by far the greater 
bulk of the beans must go to feed their ever-increasing 
populace. Besides, there is now an import tax of twenty 
cents a gallon on soy bean oil into the United States, which 
makes the importation of this article into this country 
almost prohibitive. Inasmuch as soy bean oil is capable of 
substitution into products using linseed and cottonseed oils, 
let us analyze the situation from this viewpoint. The new 
land available for fl ax seed production in this country has 
reached its limit, and as fl ax is a hard crop on soils, the older 
land devoted to this crop cannot be expected to maintain high 



SOYBEAN YIELDS AND YIELD RESEARCH (10 BCE to 2021)   356

© Copyright Soyinfo Center 2021

yields.
 “In the South the depredations of the boll-weevil has 
resulted in a reduction of the production of cottonseed. That 
there is a demand for soy bean oil in this country can be seen 
by consulting the reports of the United States Department of 
Commerce, which shows that the importation of the oil grew 
from 41,105,920 pounds in 1911, to 343,358,948 pounds in 
1918. A large part of this increase was due to war conditions. 
Nevertheless, there has been a very decided development in 
the use of soy bean oil as a substitute for both linseed oil and 
cottonseed oil.
 “Available statistics covering the years 1912 to 1918 
inclusive, show that the use of cottonseed oil, as a lard 
substitute decreased from 92 per cent to 83 per cent. At 
the same time, the use of soy bean oil as a lard substitute 
increased from 0 per cent to 4.7 per cent. Cottonseed oil 
decreased in the butterine industry from 27 per cent to 12.8 
per cent. The increase in soy bean oil for the same purpose 
was from 1 per cent to 2.1 per cent. Cottonseed oil in the 
soap industry decreased from 17 per cent. to 9.4 per cent, 
while soy bean oil, for the same purpose, increased from 0.1 
per cent to 9.3 per cent.
 “Thus it is evident that the principal users in both the 
linseed and the cottonseed industries will be active buyers of 
soy bean oil. Some idea of the extent of this possible demand 
in the United States is had when we consider that the annual 
cottonseed crop averages about 12 billion pounds. The 
average annual cottonseed oil production is about 1 billion. 
300 million pounds.
 “The average annual production of fl ax seed is about 
700,000,000 pounds. To this may be added an average 
importation of at least as much. Thus it becomes evident 
that there is waiting in the United States alone, an enormous 
possible consumption of soy oil” (Continued).

636. Thatcher, L.E. 1922. Corn and soybeans for silage: 
Yields obtained in experiments at Wooster. Ohio Agricultural 
Experiment Station, Monthly Bulletin 7(5-6):79-81. May/
June. Whole nos. 77-78.
• Summary: “The results obtained [1917-1921] from 
growing soybeans with corn for silage by the Agronomy 
Department of the Ohio Agricultural Experiment Station at 
Wooster agree, in the main, with those obtained at Columbus 
by the Department of Farm Crops as reported in the 
preceding article, ‘Growing Soybeans in Corn’ [in this same 
issue of the Monthly Bulletin, p. 75-78].
 “This experiment indicates that in a combination of 
soybeans and corn or sunfl owers, the yield of the soybeans 
is determined by the amount of competition with the 
companion crop, a competition which varies greatly with the 
rate and method of planting and with weather conditions, as 
is pointed out in the preceding article.”
 Tables show: (1) Yield of corn and soybeans planted in 
same hills for silage (tons per acre), 1904-05, 1913-17. (2) 

Yield of corn and soybeans for silage, 1917, tons per acre. 
(3) Yield of corn and soybeans for silage, based on date of 
planting each. (4) Combination crops planted in the same hill 
(Blue Ridge corn, Blue Ridge corn and soybeans, soybeans 
alone, sunfl owers alone, sunfl owers and soybeans). The 
highest total yield comes from sunfl owers alone (14.25 tons/
acre) followed by Blue ridge corn alone (11.37 tons/acre). 
Address: Ohio.

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

638. Willaman, J.J. 1922. Soy bean, the most perfect crop 
plant: Used in the United States only in recent years–Many 
products can be made from it. American Food Journal 
17(7):11-12. July.
• Summary: This article begins: “It might appear to be a 
rash statement indeed to say that any one crop plant is the 
most perfect, even if all things are not considered. But all 
things considered, the soy bean probably is the best crop 
plant in the most ways that we know of at the present time. 
Let us boldly state our reasons for so believing and then 
elaborate on the subject more fully: It constitutes the meat 
and the milk of many millions of people in the Orient. It is 
made into a greater variety of products for human and animal 
consumption than any other crop, corn not excepted. Its 
protein has greater nutritive value than that of any cereal. It 
contains more vitamines, A and B, than any other cereal. It 
produces more protein to the acre than any known crop in 
any part of the world. It is a legume.
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 “In the year 2838 B.C., in a Chinese materia medica, 
appears the fi rst [sic] mention of the soy bean. And it 
has been in use throughout the Orient since that time and 
probably before that time. It has been known in this country 
only about a hundred years, and it has become a staple crop 
just recently. But our slowness in adopting it is no criterion 
of its merit. There are some 300 varieties of the bean, but 
the one most commonly used for human food is the ‘yellow’ 
bean, or Ito San, The average composition of this variety is 
as follows:
 “Water–6.4 per cent
 “Protein–39.3
 “Fat–18.7
 “Carbohydrate–24.8
 “Ash–4.9
 “Fiber–5.8 per cent”
 Contents: Introduction [above]. Exceptionally high 
in protein. Soy bean one of the newest foods in the U.S. 
[sidebar, from a USDA bulletin]. Soy bean cheese [tofu] 
(This long section is based on an article by Prof. Adolph 
in the February issue of the Journal of Home Economics). 
Experiments have shown high vitamin content. Shoyu one 
of the best known products (largely based on an article by K. 
Oshima in American Food Journal, Jan. 1922, p. 30-31).
 “But mention must be made of shoyu, a product very 
generally known in this country at the present time. This is a 
condiment that had its origin centuries ago in China or Japan, 
and is just as much a part of the Oriental cuisine today as salt 
is of ours. The best authorities place the annual consumption 
of this sauce at eleven quarts per person. Chop suey owes its 
characteristic fl avor to this material, which is now made in 
the United States in considerable quantities.
 “Oshima describes the making of soy sauce as follows:” 
A detailed, accurate description, which includes the terms 
“Spores of Aspergillus niger” and “shoyu-koji,” is given.
 Tables: (1) “Analysis of soy bean curd compared with 
cottage cheese.” Values are given for “Soy bean curd, 
Cottage cheese, and Dried soy bean curd.” (2) “Analysis of 
ash of soy bean curd (in percentage of water-free portion). 
(3) Composition of soy sauce.
 (4) Yields per acre, lbs. protein per acre (digestible), and 
calories per acre from various crops. The soy bean produces 
twice as much protein per acre as any other crop. On the 
latter point, soy beans, yielding 16 bushels per acre, produce 
294.7 lb of digestible protein per acre. Beans (yielding 14 
bu/acre) produce 157.9 lb of protein. Corn (yielding 25 bu/
acre) produces 147.0 lb of protein. Peanuts (yielding 34 bu/
acre) produce 126.2 lb of digestible protein per acre. A photo 
shows the soy bean plant with roots. Address: Minnesota 
Agric. Exp. Station.

639. Briggs, Glenn. 1922. Leguminous crops for Guam. 
Guam Agricultural Experiment Station, Island of Guam, 
Bulletin No. 4. Aug. 29 p.

• Summary: Contents: Introduction. Uses of legumes: As 
a feed, as soil builders, as a cover crop, as catch crop, as a 
green manure crop, as a windbreak. Adaptation to Guam. 
Growing legumes. Harvesting. Storing seed. Feeding value. 
Selection of crop. Varieties. Legumes found on the island. 
Summary.
 Soybeans are fi rst mentioned in the section titled 
“Harvesting” (p. 8-9), which states: “A shelling percentage 
record was kept on a number of cover crops when harvested, 
with the following results: Cowpeas, 69.2 per cent... soy 
beans 60 per cent.”
 The section on “Selection of the crop” (p. 10) states: 
“... the Guam station has tested a number of legumes to 
determine their adaptability to Guam conditions. Those 
included in the observations were cowpeas, velvet beans, 
soy beans, pigeon peas, jack beans, mungo [mung] beans 
(Phaseolus aureus or P. mungo), alfalfa, Patani beans 
(chochomeco, Phaseolus lunatus sp...”).
 The section titled “Soy beans (Glycine soja or Soja 
max)” (p. 17-18) gives details on this new crop. “Soy beans 
have not been grown on the island for a length of time 
suffi cient to warrant the drawing of defi nite conclusions 
regarding their adaptability. Judging from present 
indications, however, it is thought that they might become a 
valuable crop. Eight varieties of soy beans were planted in a 
variety test on May 22 (Plate VIII), and with the exception 
of the Biloxi variety (Plate IX, Fig. 1), which gave a good 
germination at the start, had to be replanted on June 5, 1920. 
The results of the test are shown in the following table: For 
each of the 8 varieties (Mammoth Yellow, Laredo, Hahto, 
Tokio, Haberlandt, Virginia, Biloxi, and Barchett [sic, 
Barchet]) it shows: Date of blossoming. Height of plants at 
harvest time. Date of fi rst harvest. Yield of seed per acre. 
Remarks. Biloxi gave by far the largest yield (3,600 lb/acre), 
followed by Laredo (2,150), and Barchett (1,625).
 A footnote states: “Since these results were obtained 
during extremely wet and unfavorable weather, it is thought 
that very much better results would be had in a favorable 
season.” Photos show: (1) Pods and seeds of the 8 varieties. 
(2) Rows of Biloxi soy bean growing at Biloxi, Mississippi. 
Photo from the USDA Bureau of Plant Industry.
 The summary (p. 28-29) states: “Soy beans and 
peanuts [“cacaguate”] give promise of becoming valuable 
leguminous crops.” The summary and last chapter 
also mention adzuki beans, seguidilla (Psophocarpus 
tetragonoloba [sic, tetragonolobus]), and kudzu (Pueraria 
thunbergiana).
 Note 1. This is the earliest document seen (March 2021) 
concerning soybeans in Guam, or the cultivation of soybeans 
in Guam. This document contains the earliest date seen for 
soybeans in Guam, or the cultivation of soybeans in Guam 
(22 May 1920). The source of these soybeans was probably 
the Bureau of Plant Industry, USA.
 Note 2. Concerning a “catch crop” we read (p. 4) that it 
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“is one that is grown as an intermediate between two crops 
in an ordinary rotation, or between the rows of another crop. 
The purpose of a catch crop is to utilize the land to its fullest 
extent. Leguminous crops make the best catch crop because 
they remove very little fertility from the soil, especially if the 
vines are returned to it.” Address: Guam.

640. Nemzek, L.P. 1922. The production and use of soya 
bean oil in the United States with a brief history of their 
development. Paint Manufacturers’ Association of the U.S., 
Educational Bureau, Scientifi c Section, Circular No. 155. 14 
p. Sept. Also in Oil, Paint and Drug Reporter 102(20):33, 50. 
Nov. 6, 1922.
• Summary: “An address to the Corn Belt Seed Growers’ 
Association, Columbia, Missouri, September 1, 1922.” An 
excellent overview.
 Contents: Introduction: Importance and value of soybean 
oil, imports of the oil into the United States (table from 
1913-1921 showing pounds and dollar value), its promotion 
by the Educational Bureau. Linseed failure demonstrates 
need. Exposure tests show value of soya oil: Paint exposure 
tests begun in May 1911 in connection with the Institute 
of Industrial Research were conducted to establish its 
suitability for making paint, enamel, and varnish. Soliciting 
“the assistance of the State Experiment Stations and other 
interested persons to urge the farmer to grow more Soya 
Beans for seed.” Beans can be grown throughout the country: 
Two types of soya bean oil manufacture, by hydraulic 
press or expeller. Cotton and linseed mills well situated 
to crushing. Average oil content 19 per cent. Suggested 
specifi cations. Chemical constants: Physical properties of the 
oil. Drying properties. Price fl uctuation (incl. table, monthly, 
Jan. 1920 to Dec. 1921). Yield per acre. Food value of soya 
bean: Various uses in China and Japan. Importation of beans. 
Diversifi ed market (incl. table of soya bean prices, 1913-
1921). Wholesale prices of soya beans. Market for cake and 
meal (incl. table comparing composition of soya bean meal, 
cottonseed meal, and linseed meal).
 “American agriculture is gradually adopting the growing 
of the ‘Soy Bean,’ as it is still quite generally known. Each 
year witnesses an increased interest its development. This 
year there has been a remarkable increase in production and 
a similar increase in the number of inquiries concerning 
different points relative to the possibilities of the Bean 
and the utilization of the products derived from it, namely: 
the oil and the cake or meal. The progress in production 
is fairly well illustrated by the recent announcement that 
oil will be crushed from beans grown in Central Illinois. A 
weekly output at the start of from twenty-fi ve to thirty cars is 
expected.”
 “In view of the fact that there are hundreds of varieties, 
many of which differ in only a few minor respects from 
others, it was necessary after making preliminary tests, to 
eliminate many of them in order to bring the number down 

to a practical working basis. There is really nothing to be 
gained by growing so many different varieties. The number 
was reduced to about fi fteen already popular varieties, 
namely:–Mammoth, Medium Yellow, Ito San, Holly Brooks 
[Hollybrook], Haberlandt, Peking, Wilson, Auburn, Black 
Eyebrow, Arlington, Tokio, Mikado, Virginia, Sable, and the 
Yellow Manchurian bean, which growing tests showed were 
very satisfactory” (p. 4).
 “In 1916 there were produced in this country in the 
neighborhood of one hundred thousand gallons of Soya 
Oil. The largest part of this quantity was produced by the 
Elizabeth City Oil [& Fertilizer] Company, and the New 
Bern Cotton Oil and Fertilizer Mills.” (p. 7).
 “In China and Japan, millions of tons of soya beans are 
consumed as food.” “Soya meal... fi nds application in human 
food in connection with wheat fl our and other substances like 
Corn and Rye meal.
 “In China soya beans are used for human consumption 
as vegetables like marrow-fat beans and in the preparation 
of soups. They are prepared especially as substitutes for 
meat and as substitutes for chocolate and coffee. They also 
enter into the manufacture of cheese and in the macaroni 
preparations.
 “One of the best known uses for them is in Soy, the 
Chinese sauce, manufactured extensively in Hong Kong. 
The process is simple. It consists merely of grinding the 
bean and mixing the bean with water and Chinese yeast. The 
mixture is then allowed to stand for three to four months, the 
resultant liquor being the sauce.
 “Soya beans are also the basis for many modern table 
sauces.
 “Large quantities of the beans are consumed in the form 
of oil used for lubricating purposes for the greasing of axles 
and in connection with much of the Chinese machinery. It is 
also used as a lamp oil instead of kerosene oil. The refi ned 
oil is frequently used for preserving sardines, and in place of 
lard and Cotton Seed oil for cooking.
 “During the last fi ve years a considerable tonnage of 
Soya Beans has been imported for crushing in this country. 
Some of the beans have been crushed in the Cotton Seed oil 
mills in the South...” (p. 10). Address: [Paint Manufacturers’ 
Assoc. of the U.S., Philadelphia, Pennsylvania].

641. Estrada, Mario. 1922. La soja: Una planta con pasado y 
porvenir. Estudio preliminar sobre su cultivo [The soybean: 
A plant with a past and a future. A preliminary study on its 
cultivation]. Nuestra Tierra 6(108):262-65. Oct. [Spa]
• Summary: Contents: Introduction. Why should one plant 
soya? The growing importance of soya. Description of the 
soybean plant. Experiments in José C. Paz, Junín (Buenos 
Aires province), Guatraché (Central Pampa), and San Rafael, 
Argentina: Varieties tested were Soja Mammoth (planted 
10 Dec. 1921 in José C. Paz; yielded 1,166 kg/ha of seed), 
Wilson (planted 17 Dec. 1921 in Junin yielded 1,000 kg/ha; 
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and in Guatraché it gave the same yield), Ito San (planted 
8 Jan. 1921 in José C. Paz yielded 1,014 kg/ha, but planted 
again on 14 Jan. 1922 it yielded only 348 kg/ha; planted on 3 
Dec. in Junín it yielded 810 kg/ha), Pekin [Peking] (planted 
20 Dec. 1920 in José C. Paz yielded 2,312 kg/ha; planted on 
3 Dec. in Junín it yielded 1,060 kg/ha, etc.). Instructions for 
cultivation. Sowing. Harvest. An illustration (not original) 
shows a typical soybean plant.
 Photos show: (1) Varieties of soya growing at the 
experimental farm of the Buenos Aires Railroad to the 
Pacifi c (Ferrocarril Buenos Aires al Pacifi co) at José C. Paz. 
The seeds that were multiplied at this nursery came from the 
Arlington Experimental Farm in Virginia (connected with the 
USDA). (2) A man standing in a fi eld of Mammoth variety of 
soybeans at José C. Paz. (3) A man standing in a fi eld where 
variety tests of soybeans are being conducted in Junín. (4) 
Sowing of soybeans with a horse-drawn corn planter at Junin 
in Buenos Aires province; a man wearing a hat is sitting on 
the machine. (5) Five men hoeing a fi eld of Pekin variety 
soybeans.
 Note 1. This is the earliest document seen (Sept. 2016) 
worldwide that describes a railroad company promoting 
soybeans by growing them at an experimental farm.
 Note 2. At the end of this article is a small (3.5 x 2.25 
inch) ad for soybean seeds (Semilla de Soja) of the varieties 
Pekin [Peking], Wilson, and Ito San, as well as the Early 
Buff cowpea variety. They are available from Argerich 3045, 
Buenos Aires [Argentina]. Address: Argentina.

642. Weather, Crops, and Markets (USDA). 1922. Soy bean 
and cowpea seed crops less than last year. 2(19):403. Nov. 4.
• Summary: Reports indicate low yields on reduced acreage. 
Prices are lower than for several years. Eastern North 
Carolina continues to be the leading producer of commercial 
soy beans. Unfavorable weather conditions caused low 
yields.
 Figures for soybean acreage and yield (compared with 
the previous year), and prices (on 3 Nov. 1920, 12 Nov. 
1921, and 23 Oct. 1922) are given for the following states: 
Delaware, Virginia, North Carolina, Tennessee, Mississippi, 
Alabama, Georgia, Illinois, Missouri.

643. O.A.C. No. 211: New Canadian domestic soybean 
variety. 1922. Seed color: Yellow.
• Summary: Sources: Campbell, J.T.; Squirrell, W.J. 1922. 
“Soybeans in Ontario.” Breeder’s Gazette 82(20):641. Nov. 
16. Squirrell (of Ontario Agricultural College) writes: “The 
most promising varieties which have been tested at Guelph 
are the O.A.C. No. 211, the Ito San, the Minnesota No. 167, 
the Early Brown and Early Yellow.
 “The chief weakness in soybean growing in Ontario is 
the lack of varieties maturing early enough to produce seed, 
and at the same time, a suffi cient quantity to make them 
profi table to grow. Recognizing this fact, we have carried on 

considerable plant breeding work with this crop. The O.A.C. 
No. 211, which was originated at Guelph, and which has 
been grown by a number of farmers, seems to be a variety 
which will reach maturity in many sections in Ontario, and at 
the same time is a large yielder.”
 Zavitz, Charles A. 1924. “Soy beans.” Ontario 
Department of Agriculture, Circular No. 43. 4 p. Jan. A table 
(p. 2) “gives the average results in yields of green crop and 
of threshed seed per acre for each of eleven varieties of soy 
beans for the years 1921 to 1923, inclusive.” The varieties 
are listed in descending order of seed yield: O.A.C. No. 
211 (23.84 bu/acre), Tsurunoko (23.59), Minnesota No. 167 
(23.39), O.A.C. No. 111 (23.26),... “The O.A.C. No. 211, 
which stands highest in average yield of seed per acre [23.84 
bu/acre] and in weight per measured bushel and second 
highest in yield of green crop per acre [7.92 tons] has been 
grown in the plots for fi ve years, but in only the last three of 
these has it been included in the regular variety tests.”
 Zavitz, C.A. 1927. “Forty years’ experiments with grain 
crops.” Ontario Department of Agriculture, Bulletin No. 
332. p. 36-87. Oct. See p. 84-86. The variety O.A.C. No. 
211 has the highest average seed yield. “In 1918, thirty-four 
special plants were selected from about ten thousand plants 
of the Habaro No. 20405 variety. Of the thirty-four selected 
plants the progeny of twenty-two were carefully tested under 
uniform conditions in 1919 and in 1920. In the two years’ 
results the progeny of one of the plants gave higher results 
than that of any of the other twenty-one plants in weight per 
measured bushel and in yield of both straw and of beans 
per acre. This outstanding performer was transferred to the 
regular test plots in the spring of 1921 and has since been 
grown with all other varieties under the name of O.A.C. 
No. 211. This variety has now been accepted as eligible for 
registration by the Canadian Seed Growers’ Association. It is 
the only variety of soy beans which has been so honoured.”
 MacConkey, C.A. 1935. “Soybeans.” Ottawa, Canada: 
Div. of Research Information, National Research Council, 
Ottawa. 93 p. March. See p. 59 of this report. “Varieties 
suitable for Canada: Besides O.A.C. 211 which is the 
one outstanding variety that has shown itself suitable for 
cultivation in Canada albeit only in southern Ontario, a 
number of other varieties have been tried and experimented 
with such Mandarin, Manchu, Wisconsin Black, Quebec 
92, Quebec 537, Early Yellow, Early Brown, and Manitoba 
Brown, but none of these have been very satisfactory.”
 McRostie, G.P.; Laughland, J. 1940. “Soybeans in 
Ontario.” Ontario Department of Agriculture, Bulletin No. 
407. 12 p. Feb. See p. 11. Description of varieties: “O.A.C. 
No. 211. An O.A.C. selection from the Habaro variety. It 
is a popular variety in Ontario. Seed buff yellow, medium 
size; hilum yellow; plant erect, medium short, bushy; fl ower 
purple. A good yielder of both fodder and seed, suitable for 
grain production in the longer season sections and for fodder 
in most sections of Ontario.”
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 Dimmock, F. 1941. “Canada includes many excellent 
soybean acres.” Soybean Digest. May. p. 5. “An active 
soybean research program has already resulted in the 
development of the following varieties:... and O.A.C. 211 
and Goldsoy by the Ontario Agricultural College, Guelph.”
 Morse, W.J. 1948. “Soybean varietal names used to 
date.” Washington, DC: Appendix to the mimeographed 
report of the Fourth Work Planning Conference of the North 
Central States Collaborators of the U.S. Regional Soybean 
Laboratory, Urbana, Illinois. RSLM 148. 9 p. May 26. See p. 
6. “O.A.C. 211–Canada Experiment Station.”
 Tanner, J.W. 1973. “Where we are and how we got there: 
An historical review of soybean production in Ontario.” “In 
1924, Zavitz released OAC 211, the fi rst variety of soybeans 
registered by the Canadian Seed Growers’ Association. The 
variety continued as one of the recommended varieties until 
the mid 40’s.”
 Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. 
“USDA soybean germplasm collection inventory.” Vol. 
1. INTSOY Series No. 30. p. 14-15. OAC 211 is in the 
USDA Germplasm Collection. Maturity group: I. Year 
named or released: by 1928. Developer or sponsor: Ontario 
Agricultural College, Guelph, Ontario, Canada. Literature: 
13. Source and other information: Selected from ‘Haboro.’ 
Prior designation: None.
 McEwen, Freeman; Morrison, Douglas; Rennie, Clare; 
Tanner, Jack. 1999. 125 Years of Achievements: OAC–A 
Proud Tradition, an Exciting Future, 1874-1999. Guelph, 
Ontario, Canada: University of Guelph. 132 p. See p. 56, 
titled “OAC 211 Soybean.” On August 26, 1925, OAC 
211 became the fi rst soybean variety registered in Canada. 
Address: Ontario, Canada.

644. Weather, Crops, and Markets (USDA). 1922. Movement 
of soy beans reported below normal. 2(23):491. Dec. 2.
• Summary: A table gives soybean prices on 12 Nov. 1921, 
23 Oct. 1922, and 20 Nov. 1922 for the following states: 
Delaware, Virginia, North Carolina, Tennessee, Illinois, 
Indiana, Ohio, and Missouri. Prices offered to growers per 
100 pounds “thresher-run” on 20 Nov. 1922 range from 
$1.75 in Illinois to $2.60 in North Carolina. Average price is 
$2.25.

645. Calvin, Martin V. 1922. Soy bean, food for man and 
beast. Atlanta Constitution (Georgia). Dec. 3. p. D4.
• Summary: “The writer’s attention was attracted, in 1902, 
to the soy bean by results obtained from a trial package of 
imported seed, sent to him by a friend in Washington, D.C. 
Planted in a sandy loam, the beans did encouragingly well. 
The bunches were large and in full leaf.” The soy beans did 
much better than Whippoorwill cowpeas.
 “The soy was introduced into this country in 1804, but 
was given passing notice only. In 1917, the soy came into 
favorable notice generally at the south and in the west. It 

has been slowly winning its way into the confi dence of the 
people.”
 A table shows acreage, yield, and production (in 
bushels) of soy beans in 14 states in 1919. Those with the 
largest acreage were North Carolina (82,000) and Virginia 
(30,000); all the rest had 8,000 acres or less. Total production 
was 2,248,500 bushels. The average farm price for soys was 
$2.80 in 1919 and $3.20 in 1920. “It is generally conceded 
that southern soil and climate are especially adapted to the 
soy bean. It is easy of cultivation and can be made a highly 
profi table crop.” Address: Statistician, Georgia Dep. of 
Agriculture.

646. Lipman, Jacob G.; Blair, Augustine W. 1922. Report 
of the Department of Soil Chemistry and Bacteriology. 
The infl uence of lime on the yield and nitrogen content of 
soybeans. New Jersey State Agricultural Experiment Station, 
Annual Report 43:355-56. For the year ending June 30, 1922.
• Summary: “The season of 1921 completes a continuous 
record with soybeans on sassafras loam soil, limed and 
unlimed plots, for a period of 9 years. The lime (ground 
limestone) is applied at the rate of 2 tons per acre at intervals 
of 5 years. Acid phosphate and muriate of potash are used in 
liberal amounts, but no commercial nitrogen is used.
 “During the season of 1921, six varieties of beans were 
grown on limed plots and also on corresponding unlimed 
plots. Six other varieties were grown on limed plots only. 
The beans were grown to maturity and threshed for seed. The 
results are reported in table 6.
 The six samples grown on the limed plots of the fi rst 
section show an average yield of 17.1 bushels per acre, and 
those in the second section an average of 19.8 bushels per 
acre. Swan, Manchu, Austin and Virginia show a yield of 19 
bushels or over per acre.
 “The average percentage of nitrogen in the beans from 
limed plots is 6.6 per cent with 3 samples running slightly 
over 7 per cent.
 “The soil of the unlimed section has become so 
unfavorable in condition as to be almost unproductive, 
the average yield for these plots being only 1.25 bushels 
per acre. It may be pointed out also that the percentage of 
nitrogen in these is slightly lower than in the beans from 
the limed sections. On the other hand, the percentage of 
nitrogen in the stalks from the unlimed section is distinctly 
higher than in the stalks from the limed section. This is 
contrary to the usual experience and may possibly be due to 
the presence, in the former, of immature pods which did not 
thresh out properly.
 “The total nitrogen recovered from the limed section 
varies from 60 to 104.7 pounds per acre, the average being 
about 80 pounds for the fi rst 6 varieties and 90.7 for the 
second 6 varieties.
 The average recovery for the unlimed plots was less than 
10 pounds per acre.
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 “Although this is a rather extreme case, it affords a 
striking example of the value of lime in winning nitrogen 
from air through the use of leguminous crops. Each year the 
limed beans have returned about twice as much nitrogen as is 
returned by an ordinary crop of corn, wheat or hay, and still 
after 9 years show no nitrogen defi ciency, nor does the soil 
get perceptibly poorer in nitrogen.
 “It would not be desirable in most cases to grow 
soybeans year after year on the same land, but the work 
shows how valuable they would be as an aid in maintaining 
soil fertility could they be made one of the crops of the 
rotation.”
 Table 6 shows “The infl uence of lime on the yield and 
nitrogen content of soybeans–1921.” The varieties tested 
are: Baird, Swan, Wilson, Ebony, Edna, Minn. No. 115, 
Haberlandt, Manchu, Manhattan, Austin, Elton, and Virginia. 
The highest yield was 24.3 bushels per acre from Manchu on 
limed soil. Address: 1. Soil Chemist and Bacteriologist; 2. 
Assoc. Soil Chemist. Both: New Brunswick, New Jersey.

647. McCallan, E.A. 1922. Report of the Director of 
Agriculture for the year 1921. Reports of the Board and 
Department of Agriculture, Bermuda For the year 1921. p. 
7-29.
• Summary: The section titled “Vegetable Experiments” 
states (p. 9): “Hollybrook and Ito San soy beans were planted 
on eleventh July [1921], and the former especially gave a 
good crop of beans. The cultivation of the soy beans as a 
summer crop is strongly recommended. The green shelled 
beans are delicious for table use, the plant is an excellent 
fodder, and is a valuable nitrogenous green manure when 
the soil is inoculated with its bacteria. As a green manure it 
does not yield as heavily as the cowpea, but is more cheaply 
plowed under.”
 Page 12, under “Green and Stall Manuring,” notes: 
“Nearly all the vegetable plots were planted to Mammoth 
Yellow soy beans, after having received a moderate dressing 
of stall manure. Eight tons per acre was produced, the greater 
part of which was forked under for green manure, and the 
remainder fed to the stock.” Address: Director of Agriculture, 
Agricultural Station, Bermuda.

648. U.S. Department of Commerce. Bureau of the Census. 
1922. Fourteenth census of the United States taken in the 
year 1920. Volume V. Agriculture–General report and 
analytical statistics. Washington, DC: Government Printing 
Offi ce. 935 p. See p. 777.
• Summary: Table 58 titled “Miscellaneous beans (Dry beans 
other than edible)–Farms reporting, 1919 and 1909, and 
acreage, production, and value, 1899 to 1919, by states” (p. 
777) gives statistics for soy beans, castor beans, horse beans, 
and other beans. Of these four types, soy beans are by far 
the most important. Looking fi rst at soy beans for the United 
States as a whole: The number of farms reporting increased 

from 339 in 1909 to 31,124 in 1919. Acreage increased 69-
fold from 1,629 in 1909 to 112,826 in 1919. Production (in 
bushels) increased 64-fold from 16,835 in 1909 to 1,084,813 
in 1919. And value increased 216-fold from $20,557 in 1909 
to $4,450,099 in 1919.
 The leading soybean producing states in 1919, listed in 
descending order of acreage were: North Carolina 47,041 
acres / 498,048 bu. Virginia 10,283 acres / 111,353 bu. 
Tennessee 7,649 acres / 49,731 bu. Michigan 6,257 acres / 
78,515 bu. New Mexico 5,838 acres / 52,190 bu. Alabama 
3,928 acres / 38,690 bu. Mississippi 3,420 acres / 24,839 bu. 
Illinois 3,288 acres / 23,812 bu. Indiana 2,807 acres / 23,010 
bu. Missouri 2,682 acres / 18,315 bu.
 Other states reporting soy bean acreage and production 
(listed from east to west by geographical region) are: 
Maine, New Hampshire, Vermont, Massachusetts, Rhode 
Island, Connecticut, New York, New Jersey, Pennsylvania, 
Ohio, Wisconsin, Minnesota (331 acres), Iowa (471 acres), 
North Dakota, Nebraska, Kansas, Delaware, Maryland, 
West Virginia, South Carolina, Georgia, Florida, Kentucky, 
Louisiana, Oklahoma, Texas, Montana (132 acres and 831 
bushels), Idaho, Wyoming (22 acres and 97 bushels in 1919), 
Colorado, Arizona, Utah, Washington state, and Oregon.
 Note 1. This is the earliest document seen (March 2021) 
concerning soybeans in Wyoming, or the cultivation of 
soybeans in Wyoming. This document contains the earliest 
date seen for soybeans in Wyoming, or the cultivation of 
soybeans in Wyoming (1919). The source of these soybeans 
is unknown.
 Note 2. New Mexico has surprisingly large acreage and 
production of soy beans at this early date.
 Note 3. This is the 2nd earliest document seen (March 
2021) concerning soybeans in Montana, or the cultivation of 
soybeans in Montana.
 Note 4. This is the 2nd earliest document seen (March 
2021) that contains offi cial national production or acreage 
statistics for soy beans in the United States. Address: 
Washington, DC.

649. Westbrook, E.C. 1923. Results with special crops in 
the Piedmont section in 1922. Georgia State College of 
Agriculture, Extension Circular No. 89. 4 p. Jan.
• Summary: “The tremendous losses from the ravages of the 
boll weevil have forced the farmers of the Piedmont Section 
of Georgia to supplement a part of their acreage formerly in 
cotton with some other cash crop.”
 “In an effort to determine which crops were showing the 
greatest promise in the Piedmont section a brief survey was 
made in December to fi nd out what returns the farmers had 
gotten from special crops in 1922.”
 “Soy beans were the most outstanding and most 
promising forage crop grown in 1922. While the acreage was 
not large, the yields were very satisfactory. On twelve farms, 
with a total of 86 acres of O-too-tan soy beans, an average 
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of 3,300 pounds of hay and 8 3/4 bushels of seed were 
produced. These yields were produced with very little rain. 
In some cases one ton of hay was produced per are where 
cowpeas did not get high enough to cut because of long 
drought. The soy beans will also withstand more extremes of 
wet than cowpeas.
 “It is very likely that the soy bean is destined to replace 
the cowpea in the Piedmont section. The O-too-tan is 
meeting with much fl avor as a hay crop and soil builder. 
The principal objection to it is that it is late in maturing. 
The Laredo soy bean is very similar to the O-too-tan, but 
it is about six weeks earlier. This is a new variety but is 
showing great promise and is well adapted to north Georgia.” 
Address: Farm Management Specialist, Athens, Georgia.

650. Piper, Charles V.; Morse, William J. 1923. The soybean. 
New York, NY: McGraw-Hill Book Company, Inc. xv + 329 
p. Feb. Illust. Index. 24 cm. Reprinted unrevised in 1943 by 
Peter Smith Publishers, New York. [563 ref]
• Summary:  This classic is the fi rst comprehensive book 
about the soybean written in English, and the most important 
book on soybeans and soyfoods written in its time. Contains 
an excellent review of the world literature on soybeans and 
soyfoods with a 22-page bibliography on soy that is larger 
than any published prior to that time (563 references), a good 
description of the present status of the soybean worldwide 
based on the authors’ extensive contacts, and a great deal 
of original information. It quickly became a key source 
for people and organizations working with soybeans and 
soyfoods in all countries, and a major factor in the expansion 
of the soybean in the western world. Because of its scope 
and infl uence, Soyfoods Center considers the year of its 
publication to mark the end of the “Early Years” of the 
soybean worldwide. It remained in print until about 1986.
 Facing the title page is a list of “McGraw-Hill 
Agricultural and Biological Publications. Dr. Charles V. 
Piper, Consulting Editor.” The authors and titles of twelve 
books already published in this series are listed.
 Contents: Preface. 1. Introduction: Name of the plant, 
origin, literature, use by the Chinese and Japanese, present 
importance, future prospects in the U.S., recognition 
of the possibilities. 2. The commercial status of the 
soybean: Manchuria and China, Japan, Europe, U.S., other 
countries, summary of imports and exports of soybeans and 
soybean oil. 3. Botanical history of the soybean: History 
prior to Linnaeus’ “Species Plantarum” 1753, Linnaeus’ 
misunderstandings of the soybean, Prain’s elucidation, other 
and the correct botanical name.
 4. Agricultural history of the soybean: Vernacular 
names of the soybean, China, Korea, and Japan, India and 
neighboring regions, Cochin China, Malayan region, early 
introduction into the United States, later U.S. introductions, 
the early introduced varieties (grown in the USA by 
1898–Ito San, Mammoth, Buckshot, Guelph or Medium 

Green, Butterball, Kingston, Samarow, Eda, Ogemaw or 
Ogema), soybean in Europe, varieties grown in Europe 
and identifi cation, Hawaiian Islands, Australia, Africa, 
Argentina (p. 50), Canada (“Soybeans are grown in very 
small quantities in Canada and then usually as a forage 
crop”), Philippines, Egypt, Cuba (p. 52), British Guiana, 
Mauritius (p. 53), present culture distribution. 5. Culture of 
the soybean: Climatic adaptations, soil preferences, water 
requirement, preparation of seed bed, time of planting, 
methods and rate of seeding, seeding for pasturage, depth 
of seeding, inoculation, fertilizer reactions, cultivation, 
soybeans in mixtures (with cowpeas, sorghums, Sudan grass, 
Johnson grass, millet, corn, or sunfl owers and corn).
 6. Harvesting and storage of soybeans: harvesting 
soybeans for hay, silage, for the seed, seed yields, proportion 
of straw to seed, storing seed, separation of cracked from 
whole soybean seed, viability of soybean seed, pedigreed, 
inspected, registered, and certifi ed seed. 7. Composition 
of the soybean: Proportions of stems, leaves and pods, 
composition of plant and seed, nutritive and mineral 
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constituents, forms of nitrogen in soybean nodules, factors 
affecting oil content of seed. 8. Utilization of the soybean: 
Diversity of uses (a chart, p. 129, shows 59 products that can 
be made from soybean seeds, and 6 more that can be made 
from soybean plants), soybeans for green manure, pasturage, 
soiling, ensilage, hay, straw.
 9. Varieties: Japanese classifi cation of varieties, 
classifi cation of varieties in Manchuria (3 yellow, 2 green, 
3 black), botanical classifi cations, vital characteristics, 
descriptions of important varieties (43 varieties and 
7 synonyms), key for identifi cation, breeding and 
improvement, genetic behavior, oil content.
 10. Structure of soybean seeds. 11. Soybean oil: 
Methods of extraction [Manchurian, and solvent], American 
oil mills, methods of shipping and marketing, prices, 
utilization in soap manufacture, food, paint manufacture, 
miscellaneous. 12. Soybean cake or meal: Feeding value, 
composition, use for feeding for dairy cows, cattle, swine, 
sheep, poultry, digestibility, injurious effects, fertilizer.
 13. Soybean products for human food: Food value of the 
soybean, digestibility of the soybean and its products, mature 
or dry soybeans, immature or green soybeans (a “nutritious 
green vegetable”), soybean fl our, digestibility of soybean 
fl our, soybean bran (p. 225-26), soybean sprouts, soybean 
coffee, soybean or vegetable milk [soymilk] (preparation, 
composition, residue from the manufacture of vegetable 
milk [okara], utilization of soybean milk, condensed 
vegetable milk, vegetable milk powder, fermented vegetable 
milk), vegetable casein, tofu or soybean curd (names and 
brief history, method of manufacture, coagulating agents, 
manufacturing yields, digestibility, utilization of bean curd 
and manufactured products, bean curd brains or tofu nao, dry 
bean curd or tofu khan, thousand folds {chien chang tofu}, 
fried bean curd {tza tofu}, Fragrant dry bean curd {hsiang 
khan}, frozen tofu {kori tofu}, Chinese preparation, various 
dishes), natto, hamananatto [hamanatto], yuba, miso, shoyu 
[soy sauce], confections. 14. Table dishes of soybeans and 
soybean products: mature or dry beans, fl our, tofu, sprouts 
(86 recipes). 15. Enemies of the soybean: bacterial, mosaic, 
fungous [fungus], and nematode diseases, insects, rodents. 
This last chapter is a comprehensive review of the literature 
on soybean diseases and insects published before 1922.
 The Preface begins: “The soybean, also known as soya 
or soja bean, has assumed great importance in recent years 
and offers far-reaching possibilities of the future, particularly 
in the United States. It is, therefore, desirable to bring 
together in a single volume the accumulated information 
concerning this crop...
 “The aim has been to present the information so as 
to make it useful from both agricultural and commercial 
standpoints, not omitting, however, much that is mainly of 
historical or botanical interest...”
 The introduction begins: “There is a wide and growing 
belief that the soybean is destined to become one of the 

leading farm crops in the United States.”
 Note 1. C.V. Piper lived 1867-1926. Note 2. This is the 
earliest English-language document seen (July 2003) that 
uses the term “soybean bran” to refer to soy bran.
 Note 3. This is the earliest document seen (July 2003) 
in which Piper or Morse describe natto, Hamananatto 
[Hamanatto], yuba, or miso.
 Note 4. This book was published by March 1923 (See 
Ohio Farmer, 10 March 1923, p. 313).
 Note: The word “Russia” appears on 3 pages of this 
book in connection with soybeans: p. 18 (in 1912, 1913, 
and 1914 Russia imported soybeans, soybean cake, and 
soybean oil), p. 54 (cultivated in “southern Russia {Podolia, 
Samarow}”), p. 227 (“In Japan and southern Russia soybean 
coffee is prepared and put up in small packages for the 
market”).
 Note 1. The terms “Soviet Union” or “USSR” do not 
appear in this book–even though the Soviet Union was 
established in Dec. 1922.
 Note 2. Podolia is in today’s Ukraine. Address: 1. 
Agrostologist; 2. Agronomist. Both: United States Dep. of 
Agriculture, Washington, DC.

651. Tabor, Paul. 1923. Soy beans for Georgia. Georgia State 
College of Agriculture, Extension Circular No. 90. 4 p. Feb.
• Summary: Contents: Introduction. Principal varieties for 
Georgia. Additional varieties. The effect on the soil. Planting. 
Cultivation. Harvesting. The “four varieties believed to be 
best for Georgia are the Laredo and O-too-tan for hay; the 
Mammoth Yellow and Southern Prolifi c for seed.” “The 
Mammoth Yellow and Southern Prolifi c soy beans both are 
bushy and have rather coarse central stems. The seed of 
both are yellow and about equal in size. These varieties are 
adapted primarily to the northern part of the state.
 “Their value will be mainly in producing seed. For this 
purpose, the Southern Prolifi c has given better results in 
small plats. Mammoth Yellow has been used for hay in the 
past, but it is believed either Laredo or O-too-tan is superior 
for this purpose.”
 Additional varieties: Early varieties–Ito San Yellow, 
Haberlandt, Virginia. Medium varieties–Acme, Edwards [sic, 
Edward], Brown, Black. Late variety–Biloxi.
 A table titled “Results of tests with soy beans at Athens, 
Georgia” (p. 3) lists each of the 12 varieties mentioned 
above. For each variety it gives: Years grown, yield of hay in 
tons per acre, yield of seed in bushels per acre. Biloxi gave 
the highest hay yield at 2.00 tons/acre. Southern Prolifi c 
gave the highest seed yield at 23.81 bu/acre. A photo shows a 
Laredo soy bean vine.
 Note: This is the earliest document seen (Nov. 2020) 
that mentions the soybean variety Southern Prolifi c. Address: 
Assoc. Prof. of Agronomy, Athens, Georgia.

652. Wisconsin Agricultural Experiment Station, Bulletin. 
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1923. Soybeans as an important Wisconsin crop. No. 352. p. 
41-42. Feb.
• Summary: This section states: “The soybean seems 
destined to become a crop of considerable economic 
importance in Wisconsin. A great deal of interest has been 
aroused in recent years in the growing of this crop, especially 
among the farmers on light and sandy soils. Some of them 
are now depending almost wholly for their silage, hay, and 
concentrated feeds on the soybean plant. For the beginner on 
light Jack-pine soils especially, this crop is an important one, 
because it grows well under these conditions and it can be 
put to a great variety of uses.
 “Experimental work with soybeans during the past year 
under the direction of B.D. Leith (Agronomy) has been 
confi ned very largely to the selection of the most satisfactory 
strains for seed production with some attention also given 
to the growing of the crop for hay. As a result of the 
experimental work at Madison, it appears that the Manchu 
variety (Wisconsin Ped. No. 39) has on the whole given the 
most satisfactory yield, an average of 21.7 bushels being 
obtained during the past year and an average of 20.9 bushels 
for the past fi ve years. In growing the plant for hay, a yield 
of 4.2 tons per acre was obtained from seedings at the rate of 
two bushels per acre with a grain drill. Ordinarily, however, 
considerable diffi culty is experienced with the curing of 
soybean hay, and work on this subject will be continued.
 “Due to the rapid increase in soybean acreage in the 
state, an unusually large supply of seed has been produced. 
In former years there was considerable demand from 
surrounding states for seed, but as considerable quantities 
of this crop are now grown in these states the market 
demand for our surplus seed is limited. There will remain 
a considerable need of seed for seeding purposes, but other 
than a seed outlet must sooner or later be developed.
 “Flax seed production in the West is gradually declining, 
due largely to the ravages of the wilt disease. The problem 
of the adaptability of soybean oil as a substitute has been 
given much attention and much effort has been made by 
both the agronomy and genetics departments to improve the 
oil qualities of the soybean. To some extent soybean oil is 
now used in industry. Several mills have been established 
in neighboring states, but at present the oil interests are 
somewhat reluctant to establish the milling industry in 
Wisconsin. One of the problems has been to dispose of the 
soybean meal, which is a by product remaining after the 
oil is expressed. Experiments have shown that this soybean 
meal has a feeding value about equal to that of linseed meal. 
In dairy states, such as Wisconsin, it seems probable that it 
should not be very diffi cult to dispose of this by-product, 
and it is possible that a satisfactory outlet for our surplus of 
soybeans may be obtained through the oil industry.”

653. Hughes, H.D.; Wilkins, F.S. 1923. Soybeans. Iowa 
Agricultural Experiment Station, Circular No. 84. 15 p. 

March.
• Summary: “The Iowa Agricultural Experiment Station has 
grown a number of different varieties of soybeans each year 
since 1910. In only one year have the best varieties produced 
less than 16 bushels of seed or 2 tons of hay per acre... In 
Iowa soybeans have more uses than any other legume. They 
may be grown either alone or in combination with corn. 
The seed is one-third protein and contains two important 
vitamins, making it a high grade, home grown supplemental 
feed for any kind of livestock. The soybean plant is as high 
in feeding value as alfalfa and may be used in the form of 
hay, pasture, silage or soilage, or as a protein concentrate...
 “The many uses of the crop on Iowa farms, the ease and 
certainty with which it may be grown and the profi ts derived 
from its production account for the fact that the soybean 
acreage in Iowa is more than doubling each year.”
 Note: This is the earliest document seen (Sept. 1996) 
that contains the word “soilage.” Webster’s Ninth New 
Collegiate Dictionary says the word was fi rst used in 1928 
(5 years later) to mean “green crops for feeding confi ned 
animals.”
 Photos show: (1) A man waist-high in a fi eld of 
soybeans. (2) Close-up of a man in a fi eld of soybeans in 
corn. (3) Typical soybean plant nearly mature. Address: 
Ames, Iowa.

654. Piper, Charles V.; Morse, William J. 1923. Soybeans 
in Africa (Document part). In: Piper and Morse. 1923. The 
Soybean. New York: McGraw-Hill. xv + 329 p. See p. 49-51, 
53-54.
• Summary: “Africa: Although the soybean was successfully 
cultivated as a rotation crop with corn in the upland, midland 
and coast districts of Natal and throughout the Gambia, 
Sierra Leone, Nigeria and Gold Coast Colony, it was not 
until about 1910 when everything pointed to a further 
advance in the price of all oil-seeds that special efforts 
were made to secure the adoption of the soybean as a South 
African staple. Previous to this time the prices for soybean 
seed offered little prospect of a remunerative crop except to 
the advantages as a rotation crop.
 “The fi rst trials of soybeans at Cedara, Natal, in 1903 
gave a maximum yield of 920 lb to the acre. It was found 
that imported seed for planting purposes gave very poor 
results whereas local grown seed resulted in satisfactory 
results. In West Africa the fi rst experiments gave from 6 to 8 
bu to the acre, the low yields being due to the low viability 
of the seed. The continued poor germination of imported 
seed in various parts of Africa led to experiments which have 
resulted in the establishing of strains giving very satisfactory 
results. Results from the extensive experiments point to the 
fact that the soybean is adaptable to a wide range of elevation 
and temperature. In general, the climate most suitable for 
corn seemed to furnish the required conditions for soybeans, 
although certain sorts gave most excellent results in the 



SOYBEAN YIELDS AND YIELD RESEARCH (10 BCE to 2021)   365

© Copyright Soyinfo Center 2021

tropical conditions in the Gold Coast country. One of the 
greatest diffi culties encountered in the culture of soybeans 
has been the fi nding of a satisfactory method of harvesting.
 “Extensive investigations have been made with all of the 
Governmental Experimental farms in Africa in cooperation 
with English fi rms handling oil and oil-seeds. It was found 
that beans grown in South Africa yield 20 to 22 per cent 
oil, as against 15 to 16.5 for the same varieties grown in 
Manchuria.
 “Egypt: Tests with the soybean have shown that it 
succeeds as a summer crop. Seed was sown the latter part 
of June, and the crop harvested at the end of September. 
When cut for hay nearly 6 tons to the acre were obtained. 
It was found that cattle, sheep and goats ate the fodder, but 
that donkeys and mules would not do so. The following 
yields of seed in pounds per acre were obtained: Manchurian 
[Manchuria?], 1,257; Medium Yellow, 1,596; Elton, 1,061; 
Morse, 1,486.
 “Mauritius: Trials with soybeans have not given very 
satisfactory results. If sown as early as May or June, the 
plants suffer from the effect of cyclones and torrential rains, 
whereas, if sown later in the year, they are liable to attack 
by the ‘haricot fl y’ and to destruction by birds and small 
mammals.”

655. Piper, Charles V.; Morse, William J. 1923. Soybeans 
in Canada (Document part). In: Piper and Morse. 1923. The 
Soybean. New York: McGraw-Hill. xv + 329 p. See p. 50.
• Summary: “Canada: Soybeans are grown in very 
small quantities in Canada and then usually as a forage 
crop. Experiments have been carried on by the Ontario 
Agricultural College for several years. About 20 varieties 
have been tried, but most require too long a season to mature. 
The very early maturing varieties and selections from these 
have been quite thoroughly tested in cooperative experiments 
as reported by Zavitz (1916). The Early Yellow (Ito San) 
variety has given an average of 15 bu to the acre for the past 
15 years. The average yields of twelve varieties grown in 
competition for the past 5 years at the Ontario Agricultural 
College are: O.A.C. No. 111, 15.8 bu; Buckshot, 15.8 bu; 
Habaro, 15.7 bu; Chernie, 15.5 bu; Brown, 15.3 bu; Quebec 
No. 92, 14.8 bu; Early Yellow (Ito San), 14.2 bu; Quebec No. 
537, 13.6 bu; O.A.C. No. 81, 13.4 bu; Ito San, 13.3 bu; and 
Medium Green (Guelph) 6.2 bu.”

656. Piper, Charles V.; Morse, William J. 1923. Harvesting 
and storage of soybeans (Document part). In: Piper and 
Morse. 1923. The Soybean. New York: McGraw-Hill. xv + 
329 p. See p. 85-101. Chap. VI. [1 ref]
• Summary: Contents: Introduction. Harvesting soybeans for 
hay: Time of cutting (Mammoth Yellow), curing soybean hay 
(cut the plants, allow to lie in the swath until the leaves are 
thoroughly wilted, rake into windrows, place the hay in small 
cocks or bunches for curing, curing in the shocks, curing 

frames {three- or four-sided pyramids} or poles), shrinkage 
in curing (Table 20 showing varieties, 1915-1917, from 
Arlington Farm, Virginia: Austin, Arlington, Barchet, Black 
Eyebrow, Chiquita, Mammoth, Midwest, Tokio, Virginia, 
Wilson), yields of soybean hay (typically 1-3 tons/acre, 
occasionally 4 tons).
 Harvesting for silage (“The crop may be harvested with 
a side-delivery reaper or a twine binder. The latter implement 
is, perhaps, the best and most satisfactory as the beans can be 
handled in bundles easily and without waste.”).
 Harvesting for seed: Time of harvesting, method of 
harvesting, methods of curing and handling, thrashing, 
special bean harvesters. Seed yields. Proportion of straw 
to seed. Storing soybean seed. Separation of cracked from 
whole soybean seed. Viability of soybean seed. Pedigreed, 
inspected, registered and certifi ed seed: Indiana, Wisconsin, 
Virginia (Varieties: Black Eyebrow, Wilson, Virginia, 
Hollybrook, Mammoth Yellow, Tokio, Mammoth Brown, 
Haberlandt). Ohio (Varieties: Manchu, Midwest, Ito San, 
Elton, Hamilton, Medium Green, Peking, Wilson, Virginia). 
Michigan (“The Michigan Crop Improvement Association 
inspects three varieties of soybeans: Manchu, Black 
Eyebrow, and Ito San.”).
 The introduction states: “Soybeans present no especially 
diffi cult problems in harvesting by machinery. Several 
special types of machines have been devised for harvesting 
and thrashing soybean seeds, which reduce greatly the cost 
of production.”
 “Time of harvesting.–The soybean is strictly determinate 
as to growth–that is, the plants reach a defi nite size, 
according to variety and environment, and then mature 
and die. Nearly all varieties shatter their seeds somewhat, 
if allowed to stand after reaching maturity... When special 
harvesters are used to gather the seed, the plants must reach 
full maturity to obtain the best results (Fig. 27)... In the 
Oriental countries the plants are pulled or cut usually just 
before the pods are mature so as to prevent loss of seed by 
shattering” (p. 88-91).
 Table 30 (p. 89) shows tons of soybean hay to the acre 
at different experiment stations in the USA for different 
varieties: Aksarben, Biloxi, Black Eyebrow, Chestnut, 
Chiquita, Elton, Early Brown, Ebony, Habaro, Haberlandt, 
Hamilton, Ito San, Mammoth, Manchu, Mandarin, Mikado, 
Medium Green, Midwest, Morse, Peking, Tokio, Tarheel 
Black, Virginia, Wilson, Wisconsin Black.
 Method of harvesting.–”When the cutting is done 
with a mowing machine, it is well to have a side-delivery 
attachment (Fig. 28) in order that the horses will not need 
to trample on the swath of cut beans... The self-rake reaper 
(Fig. 29) has given very satisfactory results, as the cut plants 
are placed in bunches out of the way of the machine and 
team. The self-binder can be used to good advantage with 
the taller growing varieties of beans if the plants are not too 
coarse. This method of harvesting is rapidly coming into 
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favor in many sections... The bean harvester which is used 
to a slight extent in the northern states is mounted on wheels 
like a riding cultivator. It has knives that can be adjusted to 
run just beneath the surface of the ground, cutting the plant 
where it is soft. This machine will cut two rows at a time 
and place both in a windrow for curing and convenient for 
handling” (p. 91-92).
 “Thrashing.–The ordinary grain separator (Fig. 31) can 
be adjusted to thrash soybeans successfully, but as equipped 
for small grains, a large percentage of cracked beans will 
result. The chief cause of split beans is the high speed of 
the cylinder which should be reduced at least one-half, but 
the speed of the fan and other parts of the separator should 
be maintained. This may be accomplished by doubling the 
size of the cylinder pulleys. In some cases a special set of 
thin concaves is used, while in other instances the concaves 
are removed. Good judgment on the part of the thrasherman 
will enable him to adjust the ordinary separator so that the 
beans may be thrashed with practically no splitting... Special 
pea and bean separators of different sizes are now on the 
market. These types of machines do clean hulling and split 
practically none of the beans... Soybeans, if thoroughly dry, 
can easily be thrashed with a fl ail... In some sections of 
eastern North Carolina, a thrashing table is employed” (p. 
91-93).
 “Special bean harvesters.–The harvesting of seed 
from the mature standing vines by means of patented bean 
harvesters, of which there are several types (Fig. 32, 33) is 
rapidly gaining popularity in sections where the soybean is 
grown rather extensively for seed. The commonest type is a 
two-wheeled, box-like machine as is drawn by two horses 
(Fig. 34). As the machine passes over the row of plants, 
four sets of rapidly revolving arms or long teeth on a large 
revolving cylinder like the cylinder of a separator shatter 
the beans from the pods into the body of the harvester. As 
the machine moves up the row, the seed is constantly raked 
by a man to the rear of the box. As the seed box becomes 
fi lled, the seed is removed and the pods and broken stems are 
screened out. To secure the best results the rows should be 
ridged, though recently patented machines are suitable either 
for ridged or level rows. One of the types of machines also 
has a cleaning arrangement. Under favorable conditions, two 
men with a team [of horses] can harvest one acre in about 
two hours by this method. Although there is some loss of 
beans, it is more than compensated by the saving of time and 
labor” (p. 94-95).
 Photos show: (Fig. 26) Soybean hay piled high on 
frames (p. 86). (27) A fi eld of mature soybeans ready to cut 
for seed (p. 90). (28) Harvesting soybeans for seed with a 
bunching attachment on the mower being pulled by a team 
of horses and led by a man (p. 90). (29) A man next to a 
self-rake reaper used in cutting soybeans for seed (p. 91). 
(30) A man next to soybeans cut for seed with a binder 
and bundles placed in shocks for curing (p. 92). (31) “An 

ordinary gasoline thrashing outfi t may be used in thrashing 
soybeans (p. 92). (32) A special bean harvester used in 
gathering the soybean seed from the standing mature plants 
and also cleaning it (p. 94). (33) A man using a special bean 
harvester by which plants are cut, thrashed, and cleaned (p. 
94). (34) A special bean harvester (called the “Little Giant 
Bean Harvester” made by Hardy & Newsom, La Grange, 
North Carolina) used to gather soybean seed from the 
standing mature plants, and which can be adjusted to level 
or ridged cultivation (p. 95). (35) Method of storing soybean 
seed awaiting shipment in Manchuria. The beans in sacks are 
stacked under Chinese mats (p. 98).
 Note 1. Some of the “special bean harvesters” (p. 94-95) 
appear to be crude, early versions of the combine (combined 
harvester-thresher), though the word “combine” is not used.
 Photos show: (Fig. 32) A special bean harvester used in 
gathering the soybean seed from the standing mature plants 
and also cleaning it (p. 94).
 (Fig. 33) A special bean harvester by which the plants 
are cut, thrashed, and cleaned (p. 94).
 (Fig. 34) A special soybean harvester used to gather 
soybean seeds from the standing mature plants, and which 
can be adjusted to level or ridged cultivation. On one side is 
written “The Little Giant Bean Harvester,” manufactured by 
Hardy & Newsom, La Grange, North Carolina (p. 95).
 These were the fi rst such machines designed specifi cally 
for soybeans. Soybeans were fi rst harvested using a combine 
(designed for wheat) in 1924. But, surprisingly, some 50 
years would pass before combines would again be designed 
specifi cally for soybeans.
 Note 2. The tractor is not mentioned anywhere in this 
chapter or in this book.

657. Piper, Charles V.; Morse, William J. 1923. Seed yields. 
Proportion of straw to seed (Document part). In: Piper and 
Morse. 1923. The Soybean. New York: McGraw-Hill. xv + 
329 p. See p. 95-97. Chap. VI. [1 ref]
• Summary: “In regard to the seed yield of the soybean, there 
is considerable variation in the fi gures given by authorities in 
different countries. In Manchuria experts estimate the yield 
from 1,100 to 1,600 lb. to the acre, commercial authorities 
from 1,600 to 1,800 lb., and Japanese agricultural experts 
from 400 to 2,000 lb. In the best bean-producing districts the 
average yield is said to be more than 1,800 lb. to the acre. 
The average yield of soybeans to the acre in Japan for the 
decade 1904-1913 is 15.7 bu. The highest average yield, 
21.6 bu. is recorded on the west or Japan Sea coast, while the 
lowest average yield, that of the Soochoo Islands, is 8.48 bu.
 “In South Africa at the Government Experiment farms 
as high as 2,000 lb. per acre were recorded, while in many 
instances the yield was well over 1,000 lb. to the acre.
 “When grown alone for seed, the best varieties under 
proper culture in the United States yield from 30 to 40 bu. of 
seed to the acre. A maximum yield of 50 bu. to the acre has 
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been reported from North Carolina.”
 Table 31 (p. 96) shows soybean seed yields (in bushels 
to the acre) of the more important varieties grown in 
the United States as reported by investigators at various 
Experiment Stations. “It will be seen that the yields vary 
greatly with the same variety at different stations. This in 
most cases may be attributed to the adaptability of the variety 
to certain localities for seed production. In general the fi gures 
given represent the average yield for a number of years, and 
indicate the best seed-producing sorts.”
 The varieties shown in Table 31 are: Aksarben, 
Black Eyebrow, Biloxi, Chiquita, Ebony, Elton, Habaro, 
Haberlandt, Hamilton, Ito San, Mammoth, Manchu, 
Midwest, Mikado, Medium Green, Morse, Mandarin, 
Peking, Tokio, Tarheel Black, Wilson, Virginia. The states 
are: Alabama, Arkansas, Connecticut, Delaware, Georgia, 
Illinois, Indiana, Kansas, Kentucky, Maryland, Minnesota, 
Mississippi, Missouri, Nebraska, New Jersey, North 
Carolina, Ohio, Pennsylvania, South Carolina, South Dakota, 
Tennessee, Virginia, Washington, West Virginia, Wisconsin.
 In the section titled “Proportion of straw to seed,” 
Table 32 (p. 97) gives the relative yields of straw to seed 
for different varieties of soybeans at the Ohio Experiment 
Station (5-year average). For each variety the average 5-year 
yield of seed (bushels) and straw (pounds) is given. The 
varieties are: Sable, Taha, Cloud, Yosho, Hamilton, Mikado, 
Amherst, Auburn, Midwest, Ito San, Ebony, Medium Green, 
Habaro, Ohio 9001, Ohio 9016, Elton. The four varieties 
with the top 5-year average seed yields are: Ohio 9016 
(29.22 bushels/acre). Elton (26.51). Midwest (24.06). Ohio 
9001 (24.00).

658. Briggs, George M. 1923. Soy beans as an economical 
dairy feed. Hoard’s Dairyman 65(15):556. April 27.
• Summary: “Those farmers... raising soy beans have 
certainly found as near a substitute for linseed and cottonseed 
meal as can be found on the market. The wonderful results 
from soy bean hay and ground beans should inspire anyone 
at all interested in economical dairy production.” A photo 
shows a man (wearing a white hat) standing in a vast fi eld of 
soy beans. Caption: “Soy bean hay will yield 357 pounds of 
digestible protein per acre and stands only second to alfalfa.” 
Address: [Madison], Wisconsin.

659. Thatcher, L.E. 1923. The status of the soybean crop 
in Ohio. Ohio Agricultural Experiment Station, Monthly 
Bulletin 8(3-4):59-64. March/April. Whole nos. 87-88.
• Summary: Contains an interesting statewide survey of 
cultivation practices, based on 300 questionnaires mailed out 
by the Ohio Agricultural Experiment Station. The soybean is 
still a minor crop in Ohio. Only 14% of the farmers crowing 
the crop for seed had 16 acres or more, while 72% of those 
growing soybean hay had 5 acres or less. “That the number 
of growers is increasing is evidenced by that fact that last 

year 27 percent of those reporting were growing seed for the 
fi rst time; 38 percent were growing hay for the fi rst time; 
14 percent, soybeans and corn for silage; and 28 percent, 
soybeans and corn for hogging-off for the fi rst time. Of the 
whole number 90 percent will continue to grow soybeans in 
some way, and the 10 percent who are quitting are for the 
most part small seed growers.”
 A table shows the average yields reported per acre as 
follows: Soybean hay 2 tons, other hay 1.9 tons, soybeans for 
seed 19.8 bushels, corn 55.3 bushels, oats 47.2 bushels, and 
wheat 20.8 bushels. “A corn-soybean-wheat rotation in place 
of the standard corn-oats-wheat-clover rotation was reported 
by 52 percent of the growers.” 69% of respondents found 
soybean hay better than clover hay for feed.
 “Ohio farmers, generally have shown good judgment 
in the choice of soybean varieties for various purposes. 
Altogether, 15 varieties were named. Ito San, the most 
popular variety, makes up 24 percent of the seed acreage; 
Midwest, 22 percent; Manchu, 12 percent; Medium Green 
or Guelph, 10 percent; and Wilson and Elton each 5 percent. 
The popularity of Ito San, which is due to the fact that it is 
an old variety and the seed easy to get, is one the wane... It is 
being replaced by Manchu in a majority of cases.”
 “In harvesting the crop, 24 percent of all growers use 
the grain binder, in some cases without twine; 35 percent 
use the mower without windrower; 25 percent use mower 
with windrower; 9 percent use the self-rake or reaper, and 
7 percent depend on emergency or special methods such as 
a 2-row bean puller, Champion potato digger, mower with 
special platform, and combined harvester and thresher” [later 
called a “combine”].
 “The ordinary grain separator was used by 82 percent of 
all growers in threshing the seed crop; the corn husker by 12 
percent; while the remaining 6 percent fl ail by hand, tramp 
out with horses, use navy bean thresher or special combined 
harvester and thresher.”
 Corn and soybeans are grown together for either silage 
or hogging; they can be planted together in hills or drilled in 
rows. “For hogging the rule is 3 plants per hill of corn and 2 
of soybeans. As to yields, 88 percent said the mixture gave a 
larger tonnage than corn alone, 7 percent said it did not, and 
5 percent did not know. As to whether the soybeans reduced 
the yield of corn, 73 percent said ‘No’ and 23 percent said 
‘Yes.’”
 A table on page 64 shows the protein and oil content of 
61 soybean varieties: Ohio 20173–Manchuria. Ohio 9110–
Medium Green. Manchu. Manchuria. Medium Green. Ohio 
10015–Medium Green. Elton. Ohio 13166–Habaro. Ohio 
20185–Manchuria. Bulk no. 20. Ohio 9016. Shingto. Ohio 
15081-23. Hamilton (Ohio 9035). Ohio 20178–Manchuria. 
Ohio 20128–Manchuria. Blackeyebrow [Black Eyebrow]. 
Mandarin. Ohio 15040-25. Johnson 4’s. Ohio 20125–
Manchuria. Ohio 9001. Amherst. Ito San. Habaro. Ohio 
20233–Elton. Ohio 20114–Manchuria. Bulk No. 23. Mikado. 
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Ohio 20287–Elton. Ohio 20225–Elton. Arlington. Bulk No. 
9. Midwest–Wooster. Wilson. Peking. Yosho. Bulk No. 25. 
Midwest (Mongol). Auburn. Midwest (Indiana). Virginia. Ito 
San 17268. O.S.U. 1926–Manchu. Ohio 7491. Hurrelbrink’s 
Sel. [Select/Selection?]. Ohio 20019–Ebony. Mammoth 
Yellow (Southern grown seed). Easy Cook [Easycook]. Taha. 
Ohio 9100–Ito San. Ohio 13163–Ebony. Ohio 13185–Cloud. 
Cloud. Ohio 20026–Ebony. Ohio 20085–Ebony. Ebony 
‘A.’ Ohio 20065–Ebony. Ebony ‘B.’ Wilson No. 5. Note: 
Hollybrook is now known as Midwest.
 Note: This is the earliest document seen (June 2021) that 
uses the term “combined harvester and thresher” to refer to a 
combine in connection with soybeans. Address: Ohio.

660. Brown, F.A. 1923. Sudan grass and soy beans 
for hay crops (Letter to the editor). Rural New-Yorker 
82(4768):1390. Nov. 10.
• Summary: This letter begins: “North Carolina Crop.–With 
this I am sending you a photograph of a fi eld of Sudan grass 
and Soy beans on the farm of Mr. E.B. Foushee, fast outside 
of Roxboro, N.C. The crop was planted on August 5 and 
the picture was taken on October 2, the day it was cut. Mr. 
Foushee, who is shown standing in the grass, is 6 ft. tall. The 
wind was blowing hard, so the grass does not show up to its 
full height. Estimated yield, four to fi ve tons of dry hay per 
acre, and a hay that is superior to Timothy in feeding value, 
and better liked by the stock.
 “Does not this answer your question of a few weeks 
ago as to what hay crop can be grown as a second crop? The 
Sudan was just heading and the beans setting. Both would 
have made far more and even better hay if left for two or 
three weeks longer, but the weather was perfect for hay 
drying, and Mr. Foushee. was afraid to wait. If frost holds off 
till the middle of November, as usual, there will be another 
light cutting of the grass or a lot of mighty good pasture.”
 A large (9 by 5 inches) photo shows two men and a 
horse in a fi eld of Sudan grass and soy beans on the farm of 
Mr. E.B. Foushee, just outside of Roxboro, North Carolina. 
One of the men, Mr. Foushee, is 6 feet tall; the Sudan grass is 
about as tall as he is. Address: North Carolina.

661. Weather, Crops, and Markets (USDA). 1923. Soy bean 
production equal to last year. 4(20):537. Nov. 17.
• Summary: Figures are given in a table for the following 
states: Delaware, Virginia, North Carolina, South Carolina, 
Tennessee, Alabama, Georgia, Indiana, Illinois. The fi gures 
are: 1923 acreage for seed and yield per acre compared with 
1922. Prices offered to growers for thresher-run seed (per 
100 pounds) for 3 Nov. 1920, 12 Nov. 1921, 23 Oct. 1922, 
and 24 Oct. 1923. The 24 Oct. 1923 fi gures range from $2.00 
in Illinois and Indiana to $3.15 in Delaware. States expecting 
a large acreage increase are Indiana (+25%), Delaware 
(+20%), and South Carolina (+20%).
 “A larger percentage of the total production than ever 

before will be made up of the early maturing varieties 
because of the indicated increased production in Delaware 
and the Corn Belt States.” A large increase in the available 
quantity of the Manchu variety is expected; it “has proved 
to be highly adapted for growing over a wide area in the 
Central West.
 “The supply of Mammoth Yellows probably will 
be slightly less than last year because of the 5% smaller 
production reported for North Carolina.”

662. Hackleman, J.C. 1923. The future of the soybean as 
a forage crop. Paper presented at the American Society 
of Agronomy meeting. 9 p. Held 12-13 Nov. at Chicago, 
Illinois.
• Summary: Contents: Overview of legumes in the USA. 
Effect of World War I was to decrease legume acreage in 
USA, increase grain production, and deplete soils. New 
conditions after 1918: Phenomenal rise of soybean acreage 
in Illinois, due to at least four factors. Soybeans grow 
well on sour soils where clovers fail, yet also respond to 
limestone applications. Overemphasis on the soybean as a 
soil-builder: Importance of inoculation. Place in the rotation: 
Before wheat. Soybean hay one of best leguminous forages 
when cut and handled properly. Decreasing costs of soybean 
production. Great value of soybeans in livestock feeding: An 
inexpensive, home-grown, nitrogen-rich feed. Increase in the 
number of soybean oil mills since 1921. Conclusions.
 “Red clover is the most important legume, in point of 
seeded acreage, that we have in the United States. It makes 
excellent pasture, is good for hay, and, under favorable 
conditions, is a highly valuable green manuring crop” (p. 
1). The corn belt states have slightly more than 9.1 acres out 
of every 100 acres of improved land in legumes; this is too 
small a portion.
 After World War I, corn belt farmers were looking to 
legumes to rebuild their depleted soils, including acidic soils. 
They listened to the recommendations of state agricultural 
colleges and the USDA. The were “ready and willing to 
adopt the soybean.” A table (p. 3) shows acreage in Illinois 
of fi ve legume crops in 1909, 1919, and 1923. The crops are 
clover alone, clover with timothy, alfalfa, soybeans alone, 
and soybeans with other crops. Soybeans alone were 300 
acres in 1909, 3,288 acres in 1919, and 218,000 acres in 
1923. Soybeans with other crops were unknown in 1909, 
36,000 acres in 1919, and 674,000 acres in 1923.
 “The increase in acreage devoted to the soybean each 
year since 1918 is nothing short of phenomenal. In fact, this 
is probably the greatest change in an agricultural practice in 
the history of corn belt agriculture. This remarkable increase 
is traceable to at least four factors. First, the campaign which 
had been conducted in all states to increase the legume 
acreage was beginning to bear fruits, and the farmer was 
looking for a legume; second, the oat crop seemed to offer 
less returns each successive season and became less popular 
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throughout the corn belt, and the farmers began to search for 
a substitute for this crop; third, because of this phenomenal 
increase in acreage, seed production could not keep pace 
with the demand, and therefore prices were maintained 
at a comparatively high fi gure, making seed production 
attractive; and fourth, the comparatively few farmers who 
had been producing and using soybeans on their farms were 
fi nding them excellent feed and all reports of feeding trials at 
experiment stations had shown the crop to have great merit 
as a home-grown feed.”
 A table (p. 5) shows the amount of limestone required to 
grow hay or fodder from nine leguminous crops. The amount 
of limestone required to grow on ton of ranges from 20 lb for 
timothy hay or oat hay to 90 lb for soybean hay or cowpea 
hay. Corn fodder gives the highest average yield (9 tons), 
followed by alfalfa hay (4 tons), and red clover hay; soybean 
hay gives a relatively low yield (2 tons). The amount of 
limestone required to grow one acre of crop ranges from 340 
lb for alfalfa and 270 lb for corn fodder (60 bushel crop) 
down to 30 lb for oat hay; soybean hay requires 180 lb.
 “Summarizing, therefore, it would seem conservative 
to draw the following conclusions: First, that the acreage 
of soybeans will and should increase; second, the most 
profi table outlet for the production will be as a seed crop 
and as a home-grown nitrogenous feed, substituting for the 
high-priced commercial concentrate; third, limestone must 
be recognized as essential to the most successful permanent 
production of soybeans; fourth, after sweetening the soil 
more effi cient methods of inoculation must be found; and, 
fi fth, legumes must be classifi ed more nearly on the basis 
of their special or particular values. Alfalfa is pre-eminently 
a hay plant; sweet clover the best for green manure and 
pasture; red clover for dual-purpose hay and pasture legume–
and soybeans the best annual nitrogenous seed and hay 
producing plant.”
 Note: Talk with David Crowell, American Society of 
Agronomy, Madison, Wisconsin. 2000. Sept. 5. This meeting 
was held on 12-13 Nov. 1923 in Chicago.
 Location: National Archives, College Park, Maryland. 
Record group 54–Bureau of Plant Industry, Soils and 
Agricultural Engineering. Subgroup–Div. of Forage Crops 
and Diseases. Series–Correspondence with State Agric. Exp. 
Stations, 1899-1928. Box 11–Illinois. Folder #7–Illinois Exp. 
Station.
 Sent to Soyfoods Center by Jacob Jones of Purdue 
Univ., Aug. 1998. Address: Crops Extension, Agric. Exp. 
Station, Urbana, Illinois.

663. Thompson, J.B. 1923. Report of the agronomist in 
charge. Virgin Islands Agricultural Experiment Station, 
Report. For the year 1922. p. 2-4. See p. 3-4.
• Summary: In the section titled “Leguminous Crops” (p. 3) 
after a subsection on cowpeas, we read: “Soybeans.–Short 
row tests were also made with 22 varieties of soybeans, 

the seed of which had been received from the Offi ce of 
Forage Crop Investigations, United States Department of 
Agriculture. The beans were planted December 3, 1921, 
on a plat immediately adjoining that devoted to cowpeas. 
Although the soils of the two plats was [sic, were] similar 
in character, many of the soybean varieties failed. Those 
showing possibilities were, in order of merit, Biloxi, 
Otootan, Early Brown, and Virginia, which yielded at the 
rates of 545, 436, 299, and 272 pounds, respectively, of 
shelled beans per acre.”
 Note 1. This is the earliest document seen (March 2021) 
concerning soybeans in the Virgin Islands of the United 
States or the cultivation of soybeans in the Virgin Islands 
of the United States. This document contains the earliest 
date seen for soybeans in Virgin Islands of the United 
States, or the cultivation of soybeans in Virgin Islands of the 
United States (3 Dec. 1921). The source of these soybeans 
is the Offi ce of Forage Crop Investigations, United States 
Department of Agriculture.
 Note 2. This annual report was issued on 15 December 
1923. This experiment station was located on St. Croix in the 
Virgin Islands.
 Note 3. This document was found by Judith V. Rogers, 
Acting Campus Librarian, University of the Virgin Islands, 
St. Croix Campus Library. Address: Agronomist in charge, 
Virgin Islands Agric. Exp. Station, St. Croix, Virgin Islands, 
USA.

664. Ames, C.T. 1923. Report from Holly Springs Branch 
Experiment Station for 1923. Mississippi Agricultural 
Experiment Station, Bulletin No. 220. 24 p. Dec.
• Summary: There has been much discussion and research 
on the advisability of planting supplementary crops with 
corn. This study found that corn grown alone produced 48.2 
bushels/acre; corn with Otootan soybeans 45.5 bushels; corn 
with velvet beans 31.3; 2 rows of corn to 1 row of soybeans 
42.5 bushels; 2 rows of corn and 1 row of velvet beans 40.2 
bushels.
 The section titled “Forage crops” mentions four soybean 
varieties: Otootan (the best one), Lareda [sic, Laredo], 
Biloxi, and Mammoth Yellow. Address: B.Sc., Asst. Director, 
Holly Springs Branch Station.

665. Bottari, Fulvio. 1923. Spagna [History of the soybean 
in Spain (Document part)]. In: Fulvio Bottari. 1923. La Soja 
nella Storia, nell’Agricoltura e nelle Applicazioni Alimentari 
ed Industriali [The Soybean in History, in Agriculture, and in 
Food and Industrial Applications]. Torino & Genova, Italy: 
S. Lattes & Co. 243 p. See p. 2, 49, 85. [25 ref. Ita]
• Summary: Page 2 states: We know that in America, soy 
has now entered as a regular and precious fodder plant, so 
much so that in 1909, the area cultivated for that purpose 
in the United States had not reached 659 hectares, while in 
the three-year period of 1917, 1918, and 1919, it surpassed 
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60,000 hectares. Spain, at the initiative of Col. Santiago F. 
Valderrama, is following its example. (Footnote: *”Notas 
sobre el cultivo de la soja, April 1916. Cordoba, M. De Sola, 
impressor”).
 Page 49: Bottari continues. “In Spain, the fi rst attempts 
at soybean cultivation were made by the Count of San 
Bernardo, who cultivated soybeans on his estates at Almillo 
(in Écija [a city in southwest Spain, 48 miles east-northeast 
of Seville]) at the beginning of this century. But the person 
who has given a truly admirable impetus to this cultivation 
is Col. Santiago F. Valderrama who, during the last decade* 
(Footnote: *”Santiago F. Valderrama, Notas sobre el cultivo 
de la soja. Montilla, April 1916”), as well as obtaining 
marvelous plants, some of which we will show in a photo 
(page 70, fi g. 1), also introduced his own varieties, of which 
we will speak later (p. 85). He estimates a really favorable 
yield, which cannot be obtained except in favorable regions 
having warm climates, where cotton, sugar cane, date palms, 
and bananas grow luxuriantly. In fact, he gets a yield of 
2,500 kg/ha, which we can’t wait to have here in Italy.”
 Page 85: Spain: The cultivations of soy, just as the 
selection and classifi cations, are due to Col. D. Santiago 
Felice Valderrama of Montilla, and they may be requested 
from the D. Francisco Blanco house, Plaza Gondomar, 
Montilla.
 Here is a directory of them: A table with fi ve columns 
comprises the directory.
 Note: This is the 2nd earliest document seen (Oct. 2014) 
concerning soybeans in Spain, or the cultivation of soybeans 
in Spain. This document contains the earliest date seen for 
soybeans in Spain, or the cultivation of soybeans in Spain 
(early 1900s). The source of these soybeans is unknown.
 Note: Bottari fi rst cites this document as being published 
in Cordoba (in southern Spain), then cites it a second time 
as apparently being published in Montilla (located about 22 
miles southeast of Cordoba). Address: Dr. of Economic and 
Commercial Science, Turin [Torino], Italy.

666. Bottari, Fulvio. 1923. Spagna [History of the soybean 
in Italy (Document part)]. In: Fulvio Bottari. 1923. La Soja 
nella Storia, nell’Agricoltura e nelle Applicazioni Alimentari 
ed Industriali [The Soybean in History, in Agriculture, and in 
Food and Industrial Applications]. Torino & Genova, Italy: 
S. Lattes & Co. 243 p. See p. 50-58. [25 ref. Ita]
• Summary: While every hope of ours for the economic 
recovery of the Nation is directed at agriculture, it seems that 
every element is adverse to it, and it is a painful thing to have 
to read in the statistics how the production curves do not 
rise as would be in our wishes, and that on the contrary, for 
many products that constitute our main riches and for which 
our lands are called “the gardens of the world”, there is an 
alarming contraction or at the very least a stagnation that is 
not comforting.
 For the cultivation of oil, as well, there is an appreciable 

decrease which should not be there, given the abundant profi t 
margin that is offered by the growing demand: [1]
 Table 17: Area of oilseeds and production of oil in Italy 
from 1909-1920 (p. 50). The area was about constant and the 
production of oil increased.
 The observation is all the more grave if the attention is 
extended to previous decades: [2]
 Table 18: Average annual production of oil in Italy from 
1870-1874 to 1920 (p. 50). The rows are the volume in units 
of 100 kg. Production decreased.
 Page 51: In order to make up for this defi ciency, it had 
been thought to increase the national production of oil seeds, 
among which in particular are those of sesame, peanuts, rape. 
and to introduce oils from abroad. Among these are that of 
soy, raw or badly refi ned, which was launched on the market 
in abundance for direct consumption, without refi ning it 
further, during the wartime period. But its not very pleasant 
fl avor disgusted the consumers, and for quite a stretch it was 
not spoken of again.
 In 1921, it began to be introduced once again, although 
refi ning it in our oil mills before putting it on the market. 
The good results that were obtained encouraged the Italian 
Oil Mills (Oleifi ci Italiani–the state oil-refi ning monopoly) 
as well as the Sairo (the Italian Oil Refi ning Joint-Stock 
company–Società Anonima Italiana Raffi nazione Olii) 
and other oil mills to carry out great development in its 
production.
 Hundreds of thousands of kilos of outstanding soybean 
oil, sold under the name of “refi ned seed oil”, were already 
put on the market in the fi rst half of 1922 by the national oil 
mills of Genoa.
 The producers affi rm that its production costs are less 
than that of sesame or peanut, and the consumers fi nd it to be 
more agreeable than either of those two, and thus the point 
has been arrived at that manufacturers fear the competition 
with it in the face of national production and make their 
voices of protest and detracting heard.
 Going back into history, it was found out that in 
1848, some missionaries brought soybeans and a little soil 
from Japan, and that there was a wait of a few years until 
cultivation. Then, nothing more was said of it.
 In 1880, the Ministry of Agriculture recommended the 
cultivation of the aforementioned plant in order to get good 
fodders from it, as was occurring in America, but the voice 
remained unheeded.
 In contrast, our bibliography on the subject is rich, 
upon which gifted professors of agriculture have occupied 
themselves with rare competence and diligence.
 Little has been done in the experimental fi elds: however, 
the following two are worthy of being recalled, which were 
carried out at the same time in the two extremes of Italy: in 
Sicily and in Piemonte [Piedmont, in far northwest Italy].
 With regard to the fi rst of the aforementioned 
experiments, we report the following excerpt from the 
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Colonial Bulletin (Bollettino Coloniale) from Palermo 
1919 (Mattei): “In 1918, an agronomic trial of soybeans 
was carried out in the Camp Gardens (Giardino Coloniale) 
of Palermo on a plot of 300 square meters. A variety was 
selected with nearly spherical seeds, with a greenish-yellow 
color, which could be relied upon because it had already 
been tested with success in small plots in preceding years. 
The seeds were planted on March 29 at a distance of 30 to 
40 cm. and they germinated on the tenth day. During the 
vegetation, two hoeings were carried out and eight irrigations 
were performed from May to August. The fl owering began 
during the fi rst days of July, and the harvest of the seeds took 
place on November 15. The entire vegetation period was 
thus seven and a half months. On average, the plants attained 
a height of 90 cm, their vegetation was luxuriant, and on 
the roots there was a normal development of the tubercles 
that are the characteristic inducers of nitrogen. From 350 
square meters, 51 kg. of clean seeds were harvested, which 
corresponds to approximately 1,500 kilos per hectare. The 
harvest was considered to be extremely satisfactory, all the 
more so because it would be possible to increase it with the 
assistance of fertilizers. The seeds, which were cooked in 
various ways, were found to have a pleasant fl avor.”
 Page 52:
 It is certain that the reader will remain amazed at the 
extraordinary duration of the vegetation cycle and also by 
the limited yield which is certainly not elevated, given that 
it consists of a cultivation in a small space in a garden plot 
which was diligently cared for.
 But we can assure him, because the prolongation of the 
vegetation in a manner that is truly abnormal is due to the 
eight irrigations that were truly an exaggeration with regard 
to the needs of that plant, all the more so since they were 
carried out when the vegetation was already ensured, which 
slowed down the fl owering and extended its corresponding 
period. The more luxuriant vegetation was in fact due to this 
excess of moisture, which was also the cause of the greater 
development of cellular organs and the woody and foliaceous 
parts of the plant. Also contributing to the same unfavorable 
results among the two points indicated would have been the 
conditions of excessive fertility of the soil, upon which we 
cannot, however, give our opinion because it is not known to 
us.
 We have not managed to obtain news of the other 
tests that were carried out in the aforementioned botanical 
garden from 1919 onward nor of other tests or experiments 
performed on the Peninsula.
 With regard to the tests that were carried out in 
Piemonte [Piedmont], it is to be recalled that the soybean 
is cultivated as a variety of plant to maintain among the 
harvests for didactic purposes and those of erudition, both 
in the Botanical Garden of Turin (Orto Botanico di Torino), 
a part of the Academy of Agriculture (the Accademia di 
Agricoltura), presided over by the professor, Commander 

Oreste Mattirolo, and in the various gardens that are a part of 
the Salesian School Camps (Colonie delle Scuole Salesiane), 
directed by the professor Don. Pietro Ricaldone, general 
director of the schools, professor of agriculture of the Pious 
Salesian Society (Pia Società Saliesiana), who was a former 
missionary in the Far East. (Continued). Address: Dr. of 
Economic and Commercial Science, Turin [Torino], Italy.

667. Bottari, Fulvio. 1923. Spagna [History of the soybean 
in Italy (Continued–Document part II)]. In: Fulvio 
Bottari. 1923. La Soja nella Storia, nell’Agricoltura e 
nelle Applicazioni Alimentari ed Industriali [The Soybean 
in History, in Agriculture, and in Food and Industrial 
Applications]. Torino & Genova, Italy: S. Lattes & Co. 243 
p. See p. 50-58. [25 ref. Ita]
• Summary: (Continued): Page 53: From 1912 onward, using 
seeds that were obtained from foreign delegates to the 1911 
International Exposition in Turin, repeated agronomic trials 
of soybeans were carried out at the Bonafous Agricultural 
Institute (Istituto Agricolo Bonafous) with the intention of 
developing two good varieties that were adapted to these 
soils: one for fodder and the other for grain.
 The Director of the Institute awaited these trials from 
1912 to 1919 inclusive, passing from tests to demonstration 
plots and then gradually to cultivation in the open fi eld for 
extensions which exceeded a hectare from 1917 onward.
 Two distinct varieties were in fact obtained which, 
in comparison with the originals, are much rounder and 
much heavier: the green for fodder and the yellow for 
grain. Starting in 1920, the management of the cultivation 
part passed on to the chairman of the Institute, Venanzio 
Manvilli, who was also full professor at the Germano 
Sommeiller Technical Institute (Istituto tecnico Germano 
Sommeiller) and professor in the Agriculture Department of 
the University of Turin, who was and is awaited with seeds 
that have already been selected in the Institute and with 
others that have been obtained by the aforementioned Prof. 
Don Ricaldone and directly from Tientsin [today’s Tianjin, 
China].
 It will be necessary, though, to return frequently to these 
trials in the course of the treatment of the second part of this 
paper, and for that reason, we will not speak of them here.
 We would only add that in the autumn of 1921, 
cultivations of soybeans were begun as a test in various 
provinces of Italy, of which the most important is perhaps 
that of the Ligurian and Neapolitan Oil Mills (Oleifi ci Liguri 
e Napoletani) which intend to extend this production into 
Puglia and Calabria in order to have the raw material in 
abundance for their industrial plants.
 Particularly worthy of mention are the tests that were 
carried out and the results that were obtained with regard to:
 (a) the raising of livestock;
 (b) the nursing of children;
 (c) various applications.
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 Page 54: With regard to the raising of livestock, the 
initiative is due to the professor Sir. Massimo Mossello and 
to the engineer Commander Pier Vincenzo Bellia of Turin, 
who proposed to the Director of the Bonafous Institute to 
experiment on some samples of soy milk which they had 
produced and passed on free of charge to the Institute for 
the quantity that was necessary, for the production of which 
they had acquired the relevant patent (footnote with patent 
information).
 Under the supervision of the Director (footnote to 
Bottari’s 1918 articles), “The experiment was entrusted to 
the agronomist Guido Tamanini, an unliberated resident of 
Trento who is temporarily at the Institute, who was expected 
to have great diligence and competence.
 “Having begun on December 13, 1916, it had its 
completion on February 7, 1917: a total of 57 days.
 “Having been convinced that exaggerations damage the 
good results of good things, we admitted a priori that nothing 
during the fi rst days of nursing could substitute mother’s 
milk, and for that reason, we limited the experiment to the 
following two groups of calves:
 First: Four calves less than one month of age but older 
than twenty days, of which two were nursed with natural 
milk and two with vegetable milk;
 Second: Four calves that were more grown, with an age 
of more than one month, divided as in the fi rst group.
 “We would have wished to extend the experiment to 
other subjects to be raised with a mix of natural milk and 
vegetable milk, but we could not do so, since we were 
lacking calves of the same age and since it was more 
interesting for us to establish if soy milk were digestible and 
could substitute in whole or in part the natural milk, rather 
than studying and advising the formula for the rational and 
economical raising in question.
 “For this reason, from our goal to limit the study to a 
comparison between the nutritional, effective, and practical 
values of the two milks, an identical ration was established in 
the weight of one milk and the other for all four of the calves 
in each group.
 Page 55: “While cows and bulls have demonstrated 
that they immediately developed an appetite for the soy 
milk, the calves from the very start showed themselves to 
be disinclined, and a few days were necessary before they 
adapted.
 “In any case, we did not pass to the immediate nursing 
exclusively with soy milk for any of the subjects, but rather 
we wanted this to be preceded by an introductory period 
with a duration of eight days so that the calves fi rst became 
accustomed to taking a mix of vegetable milk and animal 
milk, and then by gradually increasing the quantity of the 
former, they would progressively become accustomed to it.
 “On the whole, the results were satisfying, and to such 
an extent as to encourage similar and other experiments, in 
that the four calves that were raised exclusively with soy 

milk survived and came along as well as the others.
 “Although it is true that specifi cally with the four calves 
that were fed with the aforementioned milk, lower average 
growth was in the end noted, it could be that this was to be 
attributed to the lower digestibility of the vegetable milk 
which had been administered, and that therefore better results 
could be obtained by concocting new ways of making the 
milk more digestible and more nutritious, or by increasing 
the quantity to be distributed. Messrs. Mossello and Bellia 
are continuing their experiments along these lines.
 “It is true that in any case, as can be seen in the table 
on pages 56-57, with the nursing with animalized vegetable 
milk, a lower expenditure was obtained for every kg of meat 
that was added to the weight of the calves of 0.81 lire.
 “Chance and unfortunate conditions of things offered 
us the occasion to furthermore establish how the raising 
in question can be advised in a particular way in cases of 
infectious and contagious diseases.
 “In fact, it ended up that when our livestock were 
stricken with hoof and mouth disease starting from January 
10, two of the calves raised with natural milk which were 
named Costanza and Elvezia (see the table) died, even 
though the milk was boiled before it was distributed, while 
the subjects fed with soy milk were completely free from the 
infection.
 “We do not add any other observations to these, because 
since it consists of a fi rst experiment, it is not the case to 
arrive at generalizations which might not fi nd support in 
other subsequent experiments” (Continued). Address: Dr. of 
Economic and Commercial Science, Turin [Torino], Italy.

668. Bottari, Fulvio. 1923. Spagna [History of the soybean 
in Italy (Continued–Document part III)]. In: Fulvio 
Bottari. 1923. La Soja nella Storia, nell’Agricoltura e 
nelle Applicazioni Alimentari ed Industriali [The Soybean 
in History, in Agriculture, and in Food and Industrial 
Applications]. Torino & Genova, Italy: S. Lattes & Co. 243 
p. See p. 50-58. [25 ref. Ita]
• Summary: (Continued): Page 56: “On the other hand, we 
relate here the table of the data that were collected and the 
observations that were made, upon which the scholar may be 
able to base those deductions and conclusions which he will 
believe and which, in any case, will have to be tested further.
 “On our account, we shall conclude by expressing the 
conviction that a good future lies in store for this milk, so as 
to allow the resolution of the problem upon which the two 
gentlemen who were mentioned numerous times set about: 
`to industrialize the raising of calves which today is not very 
profi table, given the high price of milk and dairy products.’”
 A table (p. 56-57) follows titled “Demonstration of the 
Nutritional Value with Natural Milk and Vegetable Milk” 
with eight columns, many of which are subdivided. Col. 1: 
Numerical Groups; col. 2: Breed: Swiss; col. 3: Name of 
the Calves; col. 4: Date of Birth: Oct. 25 to Nov. 21; col. 
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5: Weight in Kg., divided into two columns: the fi rst At the 
Time of Birth, 1916 and the second At the Beginning of the 
Experiment; Col. 6: Introductory Period, with row entries of: 
From December 13 to 20, Total of 8 liters of milk, Natural 
decreasing down to zero, Vegetable increasing up to eight, 
Eight liters of natural milk, Natural decreasing down to zero, 
Vegetable increasing up to eight, Eight liters of natural milk; 
col. 7: Experimental Period divided into 19 columns, the fi rst 
15 of which alternatingly indicate the weight on a specifi c 
date in kg and the amount of vegetable milk or animal 
milk administered in liters (including the entries of Feb. 
7 for the calves Costanza and Elvezia which died of hoof 
and mouth disease), the next 3 of which indicate the Gain 
divided into three columns for Total in kg., Daily Average 
in kg., and Daily Average Per Group in kg., and the last of 
which indicates Total Milk Administered in liters; and col. 
8: Financial Results, divided into four columns: the fi rst of 
which indicates the Cost of the Milk Per Liter in Italian lire, 
and the next three of which indicate the Cost of the Meat, 
divided into the Product (Liters of Milk times Cost per Liter) 
in lire, the Production Cost per kg. of meat in lire [what 
appears to be missing from the table is the total kg of meat 
actually yielded or expected to be yielded from each calf], 
and the Average cost per kg. of meat for the group in lire. 
The table shows that while the weight gained by calves fed 
on natural milk is larger and faster than that of calves fed on 
vegetable milk, the lower cost of the vegetable milk means 
that the cost in feed to obtain the same unit of measure of 
meat is substantially lower with vegetable milk than with 
natural milk.
 Page 57: “Of course, in this fi eld as well, it will be 
worthwhile to avoid the exaggerations, which cause a loss 
in credit to any new theory and new fi nding, and therefore 
we would advise that the nursing of calves during the fi rst 
twenty days always continue with natural milk, then passing 
only subsequent to a mixed nursing with natural milk and 
animalized vegetable milk to arrive at the exclusive feeding 
with the latter for the subjects that have already reached the 
age of one month.
 “That is what is being done now at the Bonafous 
Institute, also extending the practice to the nursing of 
piglets.”
 Page 58: These results encouraged distinguished 
pediatricians of Turin to try this milk in the nursing of 
children who could not tolerate animal milk and for whom it 
was not indicated.
 Other doctors then followed who also wanted to try it 
for adults, in particular for the elderly, as well as in cases in 
which the milk regime having been indicated, animal milk 
was not agreeable or was not digestible.
 The fi rst of the pediatricians to occupy himself with 
this was Dr. Enrico Gasca, Vice Director of the Clinic for 
Nursing Babies in Turin (Ambulatorio dei lattanti in Torino), 
as well as Administrator of the Bonafous Institute.

 After that came Dr. Alberto Muggia, lecturer at 
the Pediatric Clinic at the Royal University of Turin 
(Clinica pediatrica alla Reale Università di Torino), the 
Hon. Casalini, doctor at the Clinic for Nursing Babies, 
the professor Sir Giovanni Battista Allaria, doctor at the 
“Diseases of Children” Clinic (Policlinico “Malattie dei 
bambini”) and many others. Dr. Gasca and Prof. Muggia 
trained the subject matter of their experiments, extremely 
valuable work, which is why the majority of Italian 
pediatric clinics turned to the Bonafous Institute in order 
to get soybeans with which to experiment in the nursing of 
children.
 “It would be interesting to be able to summarize here the 
competent opinion of many illustrations regarding that which 
was awaited and continues to be awaited, not for speculative 
purposes, but rather with regard to that humanitarian mission 
to which they dedicated their lives.
 “But it is too soon to get similar responses, in that in 
order to be reliable, they must refer not to one case, but to 
many.
 “Nevertheless, we may extract from the precious work 
of Dr. Gasca and Prof. Muggia some interesting notes. A long 
quotation follows titled More on Vegetable Milk (Ancora del 
Latte Vegetale) from Hygiene and Life (Igiene e vita), no. 10, 
October 1920.
 Then comes a statement titled Contribution to the Cure 
of Tubercular Peritonitis in Children (Contributo alla Cura 
della Peritonite Tubercolare nei Bambini), by Prof. Dr. 
Alberto Muggia, Lecturer at the Pediatric Clinic at the Royal 
University of Turin (Clinica Pediatrica alla Reale Università 
di Torino). It states:
 “Some children suffer from grave intestinal colic and 
profuse diarrhea, at times bloody, that rebel against any 
treatment; they do not undergo any improvement with a 
milk-based diet, on the contrary, the conditions get worse 
with the prolonged and abundant use of milk, since it is not 
tolerated. But in these cases, there are splendid results from 
subjecting the children for several days to the exclusive use 
of vegetable milk.
 “The look, the density, and the warmth of the soy milk 
do not differ from natural milk, only the smell and the fl avor 
call to mind the vegetable origin.
 “It is taken gladly even by young babies. In cases of 
gastroenteritis, including acute cases, the milk is tolerated 
very well. The vomiting ceases, the feces are quickly 
modifi ed, the discharges diminish, and the child is rapidly 
on the way to recovery. Diarrhea from tubercular peritonitis 
also improves quickly with the use of this vegetable milk; in 
a case with diarrheal discharges, the volume of the abdomen 
and the painfulness decrease” (Continued). Address: Dr. of 
Economic and Commercial Science, Turin [Torino], Italy.

669. Bottari, Fulvio. 1923. Spagna [History of the soybean 
in Italy (Continued–Document part IV)]. In: Fulvio 
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Bottari. 1923. La Soja nella Storia, nell’Agricoltura e 
nelle Applicazioni Alimentari ed Industriali [The Soybean 
in History, in Agriculture, and in Food and Industrial 
Applications]. Torino & Genova, Italy: S. Lattes & Co. 243 
p. See p. 50-58. [25 ref. Ita]
• Summary: (Continued): Page 61: It is also worthwhile to 
add that which Dr. Mosè Miccinelli of Arpino (district of 
Caserta) writes to the doctor at the Banofous Institute dated 
March 15, 1921 regarding soy milk that was administered to 
a sick person:
 “I tried it in a man suffering from an inguinal hernia, 
fecal stagnation, appendicitis, and peritonitis of hernial 
origin, who could not in any way tolerate the milk-based diet 
with cow’s milk or goat’s milk.
 “On the fi rst day, I administered only fresh vegetable 
milk, a little more than 400 grams. On the second day, I 
elevated that quantity to 700. On the third day, to 1,000, 
which I also maintained for the following days. Under 
the action of laxatives and aided by this diet, the patient 
improved by degrees.
 “After a few days, I found the abdomen defl ated, 
palpable, little or no pain, temperature 37.4 [degrees C.] I 
continued the vegetable milk-based diet with the addition 
of some egg yolk. From the twelfth day, I also added one 
tablespoon of Plasmon [a vegetarian food that comes in the 
form of powder, chocolate or biscuits]. In the present state, 
it may be said of the patient that he is healed because all of 
the alarming symptoms have disappeared, and the work of a 
specialist is awaited for the hernia to be operated upon. He 
has always tolerated and gladly takes the vegetable milk, 
which he continues to take, attributing to it the chief credit 
for his recovery, because with a different course, he would 
not have been able to be fed and survive.”
 And after that, this doctor continued to ask for soy 
by letters and telegrams in order to make milk out of it 
for his gravely ill patients, who tolerate very well the 
aforementioned milk in preference to that from animals, and 
they experience notable relief from it.
 In his trials, with the exclusion of that which concerns 
the experimental cultivation part, the director of the 
Bonafous Institute has continued and will continue his 
experiments for the utilization of soy as coffee, as soup 
(pasta), as bread and breadsticks, assisted fi rst of all by the 
baker of Lucento, Mr. Guidazio, and then by the company 
Pipino & Fino of Turin, obtaining all of those products and 
byproducts that appeared at the Expositions that were held at 
the Stadium of Turin both in 1921 and in 1922. [4]
 Studying the question along with the aforementioned 
Director, the professor Sir Mossello managed to obtain a 
process with which, when subjected to it, the soybean loses 
its characteristic and not very pleasant fl avor.
 Other distinguished persons are also occupying 
themselves with the important question including under 
different points of view, and among them, one should not 

forget the doctor Prof. Giuseppe Diena, Director of the 
San Salvario Clinic (Policlinico S. Salvario) (Diseases of 
the Digestive System), who continues his attempts, which 
have already been crowned with success, with laboratory 
experiments for the extraction of urease from casein.
 Footnotes: [1] Oil Seeds (Semi oleosi), op. cit., pp. 40-
41.
 [2] Italian Statistical Yearbook 1914–Periodic Data on 
Agricultural Statistics (Annuario statistico italiano 1914–
Notizie periodiche di statistica agraria), year 1 (1910-1911).
 [3] With reference to the preceding article published 
by the same author in the November 1919 issue of the same 
journal Hygiene and Life (Igiene e vita).
 [4] At the exhibitions, the Silver Medal of the Ministry 
of Agriculture was presented in 1921 and the Grand Prize 
Diploma was presented in 1922.
 Note: Translated by Philip Isenberg (MM, CT), 
Long Beach, California. Address: Dr. of Economic and 
Commercial Science, Turin [Torino], Italy.

670. Capone, Giorgio; Grinenco, Ivan. 1923. Kwantung 
(Leased Territory) (Document part). In: G. Capone & I. 
Grinenco, eds. 1923. Oleaginous Products and Vegetable 
Oils: Production and Trade. Rome, Italy: International 
Institute of Agriculture, Bureau of Statistics. 545 p. See p. 
268. [Eng]
• Summary: Area and production: Table 1, based on 
Japanese statistics, shows area and production of oil-yielding 
crops from 1911 to 1919. Soya was the leader by far in both 
categories throughout this period. Soya area increased from 
36,145 acres in 1911 to a peak of 77,024 acres in 1913, 
falling to 55,538 acres in 1919. The only other crop shown is 
groundnuts (15,832 acres in 1919).
 Soya bean production grew from 10,050 long tons in 
1911 (Note: 1 long ton = 2,240 lb) to a peak of 19,251 long 
tons in 1912, decreasing to 9,373 tons in 1919. Groundnut 
production grew from 2,457 tons in 1911 to 7,034 tons in 
1919.
 “Trade: Since 1917 the territory of Kwantung has 
formed a Customs district under the Chinese Imperial 
Customs. The fi gures showing the imports and exports of this 
territory are included in the fi gures we have furnished for 
China.” This data is based on the annual agricultural statistics 
of Japan–Statistical Report of the Department of Agriculture 
and Commerce. Address: 1. Doctor of Economics; 2. Doctor 
of Agronomics. Both: IIA, Rome, Italy.

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

672. Capone, Giorgio; Grinenco, Ivan. 1923. United States 
(Document part). In: G. Capone & I. Grinenco, eds. 1923. 
Oleaginous Products and Vegetable Oils: Production and 
Trade. Rome, Italy: International Institute of Agriculture, 
Bureau of Statistics. 545 p. See p. 131-35, 140-41, 144-47. 
[Eng]
• Summary: Crop production: Tables (p. 131-32) show the 
area under and production of oil-yielding crops in the USA 
from 1849 to 1922. In 1849 and 1859 census data, only 

linseed production data was recorded: 14,050 long tons 
(1 long ton = 2,240 lb) in 1849 and 14,175 tons in 1859. 
Though small amounts of fl ax were grown for fi ber (to make 
linen) prior to 1900, the plant has always been cultivated 
mainly for its seed–linseed. But starting in 1869-72 we see 
that cottonseed was by far the leading U.S. oil-yielding crop, 
with 1,176,465 tons produced, compared to only 43,250 tons 
for linseed. The earliest cottonseed oil press was established 
in 1834, but the process was not widely adopted in the U.S. 
before 1870. Cottonseed remained king; in 1922 more than 
ten times as much cottonseed was produced as linseed–the 
second largest oil crop. Production of hemp (Cannabis) is 
fi rst shown in 1889 with 24,881 acres that year, decreasing to 
7,647 acres in 1909; the plant was grown exclusively for its 
fi ber, and mainly in Kentucky. The decrease in cultivation is 
due mainly to the increased use of jute. Likewise, production 
of groundnuts (peanuts) is fi rst shown in 1889, with 35,236 
tons grown on 203,946 acres that year, rising to 190,663 
tons in 1909. In 1917 groundnuts passed linseed to become 
America’s second largest oil-yielding crop.
 Production of soya beans is fi rst shown in 1917, when 
57,007 tons were produced on 154,000 acres. Production and 
acreage remained approximately constant until 1920, then 
rose to 70,291 tons on 186,000 acres in 1921.
 Pages 140-41 note of the USA: “Although known in the 
United States as far back as 1804, it was not until a few years 
ago that this plant became any of great economic importance. 
Soya made its appearance in the fi rst place as a fodder-plant, 
then, be it due to either the demand for beans for sowing 
purposes or for oil-extraction and for the manufacture of 
other products, the extension of soya cultivation received a 
strong impulse.
 “Statistical data concerning this crop have been 
published regularly since 1917. The census report for 1909 
gives the cultivated area under soya in that year as 1,629 
acres; during the years from 1917 to 1921, the land devoted 
to soya cultivation for the production of beans covered more 
than 160,000 acres.
 The most important growing centres for this crop are 
the three States of North Carolina, Virginia, and Mississippi, 
where is there cultivated, altogether, nearly 75% of the total 
area of land under this crop in the United States.
 “In 1910, soya beans imported from Manchuria 
were utilized for the extraction of oil in the United States 
for the fi rst time. In 1915, home grown beans, too, were 
used. This industry developed rapidly owing to the fact 
that the machinery plant already in use for the extraction 
of cottonseed and linseed oils, were easily adapted for 
compressing soya beans. But, since 1919, the production of 
soya oil has lost the importance it held during the war.”
 Production of Vegetable Oils in the United States: A 
table (p. 144) shows that in 1912, America’s leading oils 
(made from home-grown or imported seeds) were cottonseed 
oil (crude; 640,763 tons), linseed oil (162,769 tons), corn 
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oil (32,512 tons), and coconut oil (14,164 tons). Figures for 
soya oil were fi rst recorded in 1914 (1,234 tons), increasing 
to 4,428 tons in 1916, then 18,782 tons in 1917, and 35,650 
tons in 1918. No statistics for soya oil are given for the 
years 1919 to 1921. In 1918 soya oil was the fi fth largest oil 
produced in the USA, after cottonseed, linseed, coconut (in 
1899 in Florida 48,664 coconut palms were growing), maize 
and groundnut oils. Other interesting oils shown in this table 
include: Palm oil (peak of 3,848 tons produced in 1916). 
Mustard oil (5709 tons in 1918). Olive oil (652 tons in 1916; 
Olive culture is concentrated almost entirely in California; 
the olive planted in 1769 in San Diego was fi rst utilized for 
oil at Santa Barbara in 1872). Coquito (from the palm tree 
Jubaea spectabilis; 358 tons in 1916). Grapeseed oil (336 
tons in 1916). Sesamum oil (136 tons in 1917). Rapeseed oil 
(552 tons in 1919). Sheanut [Shea-nut oil, more commonly 
called shea butter from the tropical shea tree Butyrospermum 
parkii] (1,774 tons in 1916). Sunfl ower oil (2 tons in 1917).
 A table (p. 145) titled “Total production of fats and oils 
in the United States, shows that during the period 1912 to 
1921 vegetable oils comprised approximately 34-42% of the 
fats and oils produced in the USA. Animal fats and butter 
were the two main fats. Production of animal fats (incl. 
lard) increased by 69% during this period, while production 
of butter decreased by 31%. Total production remained 
unchanged at about 2,189,463 tons.
 Imports of vegetable oils into the USA: A table (p. 146) 
shows that in 1909 the main oils imported were palm and 
palm kernel oil (31,034 tons), coconut oil (19,505 tons), 
and olive oil (13,733 tons). Statistics for soya oil imports 
were fi rst recorded in 1911, when 5,039 tons were imported, 
increasing to 11,142 tons in 1912, then rising dramatically 
to 64,911 tons in 1916 (when it became America’s largest 
imported oil), 118,263 tons in 1917, and a record 149,983 
tons in 1918. Thereafter imports of soya oil fell to 87,409 
tons in 1919, and only 7,715 tons in 1921. Imports of wood 
oil increased from 1911 to 1922.
 Exports of oleaginous products: In 1909 the U.S. 
exported 19,315 tons of cottonseed, 2,643 tons of 
groundnuts, and 1,598 tons of linseed. In 1922 groundnuts 
were the leading export (5,635 tons), followed by cottonseed 
(1,624 tons) and linseed (60 tons). No soya bean exports are 
shown from 1909 to 1922.
 Exports of vegetable oils: In 1909 the U.S. exported 
huge amounts of cottonseed oil (152,382 tons), followed by 
corn oil (9465 tons) and linseed oil (891 tons). Statistics for 
soya oil exports were fi rst recorded in 1919, when 12,372 
tons were exported during the last half of the year. This 
fi gure increased to 19,424 tons in 1920, but had dropped to 
1,097 tons by 1922.
 Soya oil was also re-exported (this is, imported then 
exported): Re-exports rose from 20 tons in 1911 to 1,775 
tons in 1917, to a peak of 7,961 tons in 1919, falling to only 
228 tons in 1921.

 Note: In 1912, cottonseed oil was by far the leading 
vegetable oil consumed in the USA at 481,876 long tons; this 
was 22.3 times as much as consumption of olive oil. Address: 
1. Doctor of Economics; 2. Doctor of Agronomics. Both: 
IIA, Rome, Italy.

673. Capone, Giorgio; Grinenco, Ivan. 1923. China 
(Document part). In: G. Capone & I. Grinenco, eds. 1923. 
Oleaginous Products and Vegetable Oils: Production and 
Trade. Rome, Italy: International Institute of Agriculture, 
Bureau of Statistics. 545 p. See p. 222-26. [Eng]
• Summary: Production of oil-yielding crops: “China may be 
reckoned among the richest countries for oil yielding crops 
both from the point of view of various kinds of cultivation 
and also of the extent of the area cultivated. Unfortunately 
complete fi gures on the area and production of the principal 
crops are not available. The Statistical Year Books of the 
Chinese Republic, published in Chinese, contain data on 
cotton, linseed, hemp, rapeseed, groundnuts, soya, etc., but 
they are partial fi gures obtained each year for a variable 
number of provinces, so that the areas and the totals of 
production differ enormously from year to year. For this 
reason, it does not seem exactly the right course to reproduce 
these fi gures.”
 “Soya beans–A Japanese [sic, Chinese?] publication 
Tung Hsi Tung Wen Hui, gives data an area and yield for 
all provinces and districts of China. These data, as reported 
by the Bulletin No. 70, Series 1st, prepared for Circulation 
abroad by the Government Bureau of Economic Information 
of the Republic of China, are as follows: area: 11, 221,432 
acres; total soya bean yield: 2,998,430 long tons (1 long ton 
= 2,240 lb). The year to which these fi gures are relative is not 
recorded.”
 Production of vegetable oils: Hempseed oil: 105,868 
long tons in 1914. Rapeseed oil: 119,426 tons in 1914. 
Groundnut oil: 70,065 tons in 1914. Wood oil: 39,076 tons 
in 1914. Cottonseed oil: 23,382 tons in 1916. Unspecifi ed 
vegetable oils: 114,517 tons in 1916.
 Imports of oleaginous products: The only product 
imported is groundnuts. The amount increased from 7,517 
tons in 1910 to a peak of 41,737 tons in 1918, then dropped 
to 10,194 tons in 1921.
 Exports of oleaginous products: The leading product 
exported by far is “soya” [probably soybeans], which 
increased from 650,064 tons in 1910, to 985,761 tons in 
1919, then dropped to 682,041 tons in 1921. Other major 
imports in 1921 are: Sesamum (88,093 tons), shelled 
groundnuts (68,374 tons), rapeseed (61,711 tons), and 
cottonseed (31,848 tons).
 Exports of vegetable oils: The leading vegetable oil 
exported is soya bean oil, which increased from 33,954 tons 
in 1910, to 140,517 tons in 1919, then dropped to 68,327 
tons in 1921. The two other major oils exported in 1921 
were groundnut oil (27,469 tons) and wood oil (24,963 tons). 
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Address: 1. Doctor of Economics; 2. Doctor of Agronomics. 
Both: IIA, Rome, Italy.

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

675. Capone, Giorgio; Grinenco, Ivan. 1923. Formosa 
(Document part). In: G. Capone & I. Grinenco, eds. 1923. 

Oleaginous Products and Vegetable Oils: Production and 
Trade. Rome, Italy: International Institute of Agriculture, 
Bureau of Statistics. 545 p. See p. 238-39. [Eng]
• Summary: Area and production: A table (p. 238) of 
Japanese statistics shows that the soya bean was the leader 
of 4 oil-yielding crop produced in Formosa (Taiwan) from 
1900 (6,427 tons grown on 27,239 acres) to 1918 (18,414 
tons grown on 86,306 acres). Note: 1 long ton = 2,240 lb. In 
1919 groundnuts became the leader and held an increasing 
lead to 1921. Small amounts of sesamum and rapeseed were 
also produced.
 Production of vegetable oils: In 1917 groundnut was the 
leader (1,552 tons), followed by sesamum oil (589 tons) and 
other (193 tons).
 Imports of oleaginous products: The main such product 
imported was soya beans, which increased from 1,588 tons 
in 1909 to 10,421 tons in 1920. Also in 1920, 337 tons of 
groundnuts and 262 tons of sesamum were imported.
 Imports of vegetable oils: These were small but 
increasing. In 1920 the main oils imported were wood oil, tea 
oil, soya beans oil, and rapeseed oil.
 Exports of oleaginous products: In 1909 the leader 
had been sesamum [sesame seeds; 827 tons], followed by 
groundnuts (123 tons, including a small quantity of soya 
beans). Small amounts of groundnut oil and sesamum were 
also exported.
 Sources of statistics. Production: The Statistical 
Summary of Taiwan (1912), The 35th Statistical Report of 
the Department of Agriculture and Commerce of Japan, and 
Taiwan Nôji-hô, No 178, Sept. 1921, and No. 191, Oct. 1922. 
Trade: Returns of the Trade of Taiwan (Formosa) for the 25 
years from 1896 to 1920. Address: 1. Doctor of Economics; 
2. Doctor of Agronomics. Both: IIA, Rome, Italy.

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

fi rst passed rapeseed in 1911, with 3,819 tons. The leaders 
in 1922 were: Soya oil 5,911 tons, rapeseed oil 924 tons, 
cottonseed oil 138 tons, and linseed oil 108 tons. Address: 1. 
Doctor of Economics; 2. Doctor of Agronomics. Both: IIA, 
Rome, Italy.

677. Capone, Giorgio; Grinenco, Ivan. 1923. Korea (Chosen) 
(Document part). In: G. Capone & I. Grinenco, eds. 1923. 
Oleaginous Products and Vegetable Oils: Production and 
Trade. Rome, Italy: International Institute of Agriculture, 
Bureau of Statistics. 545 p. See p. 265-67. [Eng]
• Summary: Area and production: Table 1 (p. 265) shows 
Japanese statistics for area and production of oil-yielding 
crops in Korea (Chosen) from 1909 to 1922. Soya was the 
leader by far in both categories throughout this period. Soya 
area increased from 686,409 acres in 1909 to 1,858,971 
acres in 1919. The crop with the next largest area was 
cotton followed by hemp (which had 40,407 acres in 1909, 
increasing to 69,731 acres in 1921), then sesamum.
 Soybean production grew from 195,967 long tons in 
1909 (Note: 1 long ton = 2,240 lb) to 612,459 tons in 1920. 
The crop with the second largest tonnage was cottonseed 
(44,807 tons in 1920), followed by sesamum (4,000 tons 
in 1920). Perilla ocymoides is cultivated in almost all the 
provinces of Korea, where it is used for the manufacture of 
oil. In 1920 about 35,000 acres were devoted to this crop. 
About half of the seed produced is exported to Japan.
 Imports of oleaginous products and vegetable oils: 
Small amounts of sesamum seed (2,772 tons in 1922) and 
groundnuts (1,063 tons in 1922) are imported. Smaller 
amounts of vegetable oils are imported. Imports in 1922 
were: Soya bean oil 500 tons, rapeseed oil 391 tons, and 
linseed oil 155 tons.
 Exports of oleaginous products: The main product 
exported by far is soya beans. In 1909 some 90,108 tons of 
soya beans were exported. Exports of this crop apparently 
ceased from 1912 to 1917 (during World War I), then rose 
from 122,471 tons in 1918 to a peak of 225,417 tons in 
1921. The second largest export was cottonseed (2,602 tons 
in 1922), followed by very small amounts of sesamum. 
Address: 1. Doctor of Economics; 2. Doctor of Agronomics. 
Both: IIA, Rome, Italy.

678. Chinese Eastern Railway, Economic Bureau. 1923. The 
Chinese Eastern Railway and its zone. Harbin, Manchuria: 
C.E.R. Economical Bureau. 32 p. Illust. 27 cm. [Eng]
• Summary: Section III titled “Agriculture” contains a bar 
chart showing that [soy] beans comprise 20-30% of the total 
cultivated area in the seven districts along the rail lines; the 
30% is in the southern districts. Yellow [soy] beans yield 
22.2 bushels/acre or 90.0 poods per dessiat. 39% of the total 
cultivated area is taken up by marketable crops for export; 
22% by soybeans and 17% by wheat; the remaining 61% is 
taken up by Chinese native grains (p. 12).
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 About half of all soybeans exported from North 
Manchuria go to Japan, where bean-cakes constitute one 
of the most popular fertilizers for fi elds. The remaining 
50% of these exported beans are either consumed in Asiatic 
markets (China, Netherlands East Indies) or shipped to oil 
mills in Europe (United Kingdom, Germany, Scandinavian 
countries). The demand for Manchurian [soy] beans is 
growing.
 Flour milling is the biggest manufacturing industry 
along the railway zone, followed by oil milling. “The value 
of the output from oil-mills equals about 1/2 value of the 
value of products of fl our mills. Bean oil and bean-cakes are 
in great demand on both the interior and the foreign markets. 
Exports of bean oil and bean cakes are made partly to Europe 
and mostly Japan.”
 Two graphs (p. 27) show transportation by the railway 
of [soya] “bean-oil” and [soya] “beancakes” (in 1,000 tons) 
from 1913 to 1922. Transportation of oil rose rapidly to 
a peak of 30,000 tons in 1919, dropped precipitously to 
6,000 tons in 1921 (after the Great War [World War I]), then 
jumped to 22,000 tons in 1927. Transportation of beancakes 
rose rapidly to a peak of 140,000 tons in 1917, fell to 80,000 
tons in 1918, then leaped to a record 230,000 tons in 1922. 
Address: Harbin, Manchuria.

679. North Carolina: the land of opportunity. Compiled and 
published by State Board of Agriculture, W.A. Graham, 
commissioner (Continued–Document part II). 1923. Raleigh: 
Mitchell printing Co. 384 p. Portraits. 24 cm.
• Summary: (Continued): In order to test out the best rates 
of broadcast seeding, several plantings have been compared 
at the Mountain Branch Station, near Swannanoa. Broadcast 
plats were sown at the rates of 30, 60, 90, and 120 pounds of 
seed per acre. In these tests the 90 and 120 pound seedings 
produced the largest yields of actual soybean hay. From the 
plats receiving the lighter seedings the hay was principally 
weeds. The best results will be secured when seedings are 
made at the rate of 50 to 60 pounds of beans per acre in two-
foot rows, and 35 to 40 pounds in three-foot rows. The yield 
of seed will usually be greater from the row planting.
 “The best time to plant soybeans varies with the climate 
of the locality. Soybeans will stand almost as much cold as 
corn, and could be planted soon after corn is planted. The 
early seedings will give the best results, the best results being 
obtained from seedings made between May 1 and June 1.
 “The fact that soybeans can take a part of their nitrogen 
from the air is no reason why they should not receive 
additional plant food in the form of commercial fertilizers. 
If we wish to get the most good from soybeans they should 
receive a mixture of 200 to 300 pounds of acid phosphate 
and 50 to 75 pounds of nitrate of soda per acre, or its 
equivalent in other forms of manure. When the beans are to 
be grown on soil that has not previously grown soybeans, it 
is best to inoculate the seed before planting.

 “Varieties for Different Sections of the State: In the 
eastern part of the State the Mammoth Yellow soybean has 
been decidedly the highest yielder of seed and the variety 
most generally grown. In recent years the high price paid 
for early varieties, such as Virginia, Black-Eyebrow, and 
Haberlandt, has restricted these popular varieties to limited 
areas in the eastern section. For hay production in the 
Coastal Plain Section the Tar-Heel Black [Tarheel Black] 
has produced the largest yields, but the hay is not so good in 
quality as that produced from the Virginia bean.
 “In the Piedmont Section the Mammoth Yellow has been 
the highest yielder of seed, and the Virginia best for hay. 
When it is necessary to plant around June 1, or a little later, 
the Virginia and Haberlandt beans have been the best for 
seed production in the Piedmont Section. During the season 
of 1921 the Virginias yielded 34 bushels per acre on a farm 
in Catawba County. Under the dry conditions that existed 
that year the Virginias yielded heavier than the Mammoth 
Yellows. In the Mountain Section the Medium Yellow, 
Haberlandt, and Black-Eyebrow have yielded best for seed 
purposes, and the Virginias have been best for hay.
 “The best varieties of soybeans for the State are 
Mammoth Yellow, Virginia, Haberlandt, and Black-Eyebrow. 
At Raleigh the Mammoth Yellow beans require 148 days, 
Virginia 117, Haberlandt 112, and Black-Eyebrow 102, to 
mature seed. The time required to mature seed will vary 
somewhat with the time of planting, late planted beans 
requiring a smaller number of days to mature.”

680. North Carolina: the land of opportunity. Compiled and 
published by State Board of Agriculture, W.A. Graham, 
commissioner. 1923. Raleigh: Mitchell printing Co. 384 p. 
Portraits. 24 cm.
• Summary: Soybeans are mentioned on 29 pages of this 
report:
 Page 124-29: “The Culture of Soybeans: The soybean 
has been an important crop in certain portions of Eastern 
North Carolina for more than a quarter of a century. Its 
culture, beginning with a few counties in the northeastern 
part of the State, has spread gradually to every county in the 
State. The recent introduction of earlier varieties has made 
it a popular summer legume throughout the Piedmont and 
Mountain sections. At present our State is producing a larger 
quantity of soybean seed than any other State in the Union, 
and the acreage is increasing each year.
 “Soybeans and Other Summer Legumes Compared: The 
summer legumes with which the soybean must compete are 
cowpeas, the mung bean, and velvet beans. When compared 
with the best varieties of cowpeas, the soybean has produced 
a third more hay and nearly twice as much seed per acre in 
all sections of the State.
 “At the time of planting, soybeans require a better seed 
bed, and usually give a poor stand if planted deeper than one 
and one-half inches. The soybean will stand a considerable 
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amount of frost in the spring or fall, while the cowpea is very 
sensitive to cold. With the exception of a few varieties, the 
soybeans are upright in growth, being easy to harvest for hay 
or seed. Cowpeas, on the other hand, are viney plants, and 
therefore more diffi cult to handle. Soybeans mature more 
nearly at one time, while the cowpeas usually continue to 
grow until frost.
 “In order to compare the yields of seed and hay from 
the best varieties of soybeans and cowpeas, the following 
tables have been prepared from results at the different branch 
stations. In each case the soybeans and cowpeas were grown 
under the same conditions in 3-foot rows.
 Table 1.: “Cowpeas and Soybeans Compared, Mountain 
Branch Station, Swannanoa, N.C.” For each is given: 1. Seed 
yield per acre in bushels. 2. Hay yield per acre in bushels. 
Soybean varieties: Virginia (15.25; 5,225), Haberlandt 
(18.20; 3,920), Manchu (14.21; 2,810).
 Table 2.: “Cowpeas and Soybeans Compared, Piedmont 
Branch Station, Statesville, N.C.” For each is given: 1. Seed 
yield per acre in bushels. 2. Hay yield per acre in bushels. 
Soybean varieties: Mammoth Yellow (16.62; 3,066), 
Haberlandt (13.96; 2,749) Virginia (12.87; 2,330).
 “When compared with the mung bean, the soybean does 
not make as large growth, but produces a greater quantity 
of seed. The seed of the soybeans are more easily harvested 
than those of the mung bean. At present the seed of the 
mung bean are too high to be generally used. When the seed 
are cheaper they may be used to advantage for hay and soil 
improvement.
 “The soybeans will not make as much growth on poor 
land as will velvet beans, and so cannot compete with velvet 
beans for improving poor soils. For maintaining the soil 
fertility of measurably fertile lands soybeans are superior for 
planting in corn or other crops.
 “Soybeans for Hay: The large yield of hay and the 
high food content is certain to give this crop an important 
place in all sections of the State. This will be especially 
true in sections adapted to livestock production. Soybeans 
are usually cut for hay when the lower pods are full grown, 
but still green. The stage of cutting will vary with weather 
conditions. A long drought coming at the time of blooming 
will usually cause shedding of the leaves. In such cases it is 
best to cut them before too many of the leaves shed. Because 
of its upright growth, the soybean is more easily harvested 
than cowpeas for hay. When planted thick, 90 to 120 pounds 
broadcast, 75 to 90 pounds with the grain drill, and 50 to 60 
pounds in two-foot rows, they will make more hay and will 
be more easily cut with the mowing machine. When planted 
too thin the stems may grow too coarse. Soybean hay is not 
very diffi cult to cure. It should be cut after the morning dew 
has dried, and the vines allowed to wilt. When thoroughly 
wilted, but not so dry that the leaves will crumble, the hay is 
raked in rolls and stacked in ventilated stacks in the fi eld, or 
to the side of the fi eld, if the land is to be broken soon after 

the hay crop is taken off.
 “The scarcity and high price of seed from suitable 
varieties have in the past prevented a more general use of 
soybeans in the Piedmont and Mountain sections of our 
State. Some of the varieties best suited to these sections may 
be secured in considerable quantities this season and at a 
reasonable price.
 “The demand for soybean seed of the early varieties in 
this and other states should make the production of good 
seed profi table in our Piedmont and Mountain sections. 
Under favorable conditions the better varieties have yielded 
between 15 and 25 bushels per acre. On land that produces 
30 to 40 bushels of corn per acre one should secure 15 to 20 
bushels of beans.
 “The method of harvesting seed depends upon the 
amount grown. Small quantities may be pulled up by hand 
and threshed with a fl ail. Several special machines are now 
being used to harvest larger areas. (Write for the circular on 
soybean harvesters.) These soybean harvesters thresh the 
beans in the fi eld, leaving the stalks standing for pasturage 
and soil improvement. Seed gathered in this way are mixed 
with hulls and small pieces of stalks, so it is necessary to 
screen them after harvesting is done. These harvesters save 
from 60 to 75 per cent of the seed, the remainder being 
scattered on the ground or left on the stalk. The seed left 
on the stalk are usually eaten by hogs or cattle pastured 
after harvesting. In order to secure good results from these 
machines the pods must be dry. When moist from dew or 
recent rains the pods are tough and will not thresh well with 
any machine.
 “In the Mountain and Piedmont sections, where 
small grain is grown, it will be best to use the small grain 
machinery for harvesting soybeans. The reaper and binder, 
reaper, or mowing machine may be used to advantage. In 
fact, large soybean growers have used these implements 
successfully for several years. In order to use the reaper and 
binder or mowing machine most successfully, the beans 
should be planted thick so that the stalks will not grow too 
coarse. When harvested in this way the beans are cut just 
before the top pods turn brown. If the pods and stalks are 
allowed to become too dry before cutting, there will be some 
loss from shattering. When cut with a reaper and binder the 
bundles are stacked like wheat or oats and allowed to dry. 
When cut with the mowing machine the buncher is attached 
and the vines placed in small cocks to dry. The threshing 
may be done on an ordinary grain thresher or with a corn 
shredder. The vines and pods should be thoroughly dry when 
the threshing is done. The cylinder of the thresher should be 
run at a lower rate of speed than is used for threshing small 
grain. A speed of 600 revolutions per minute with a portion 
or all the concaves taken out has given good results. Unless 
this precaution is taken a large portion of the beans will be 
cracked. It is customary among some of the growers of the 
Coastal Plain Section to bale the fi ner portions of the straw 
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and pods and use the coarser materials for bedding or feeding 
cattle. The fi ner portions usually come out as tailings and 
consist of broken pods, small stems, and a few seed that stick 
to the pods. When not damaged by wet weather, this material 
is readily eaten by all livestock.
 “Culture of Soybeans: The culture of soybeans is about 
the same as for cowpeas, except the soybean requires a better 
seed bed. When seeded in a poorly prepared seed bed or 
planted too deep the soybean usually gives a poor stand. The 
seed should not be planted more than one to one and one-half 
inches deep.
 “When grown for seed or for grazing, the soybeans 
are usually grown in narrow rows and cultivated. Some 
growers of the Piedmont Section who have had considerable 
experience with soybeans recommend broadcast plantings 
for all purposes. Whatever method of seeding is used it 
should be kept in mind that the thick plantings will usually 
give the best results for hay or seed production. Poor stands 
are usually due to the planting of poor seed or planting too 
few to the acre. Be sure that the seed you buy will give a 
good germination, and plant them thick” (Continued).

681. Stewart, Sidney. 1923. North Louisiana Experiment 
Station, Calhoun. Louisiana Agricultural Experiment Station, 
Annual Report 34:26-35. For the year 1922. See p. 28, 33.
• Summary: The section titled “Explanation of manure 
rotation plots” states (p. 28): “Corn and velvet beans, oats 
followed by cowpeas or soy beans, and cotton with oats and 
crimson or burr clover, at last cultivation.”
 A table titled “Forage crop varieties. Plot 1, North of 
Barn, Soy beans,” gives for 15 soy bean varieties: Variety 
name, source of seed, percent stand, weight hay, and yield 
in tons per acre. The varieties are: Biloxi, Mammoth Yellow, 
Otootan, Mongol, Itosan [Ito San], Ebony, Virginia, Tarheel 
Black, Hollybrook, and Barchet.
 The seed came from fi ve sources: (1) T.W. Wood & 
Sons, Richmond, Virginia. (2) Chris Reuter, New Orleans, 
Louisiana [“Reuter’s Seeds” was one of The South’s 
foremost seedsmen]; (3) H.G. Hastings, Atlanta, Georgia. 
(4) E.G. Seed Co., Media, Illinois. (5) North Louisiana 
Experiment Station, Calhoun.
 The highest yield of hay was from Otootan–3.54 tons/
acre. Address: Superintendent.

682. Zavitz, Charles A. 1924. Soy beans. Ontario 
Department of Agriculture, Circular No. 43. 4 p. Jan.
• Summary: “The growing of soy beans for seed production 
in Ontario is limited to a few sections bordering on the 
Lakes.” “In our Experimental Department one variety of soy 
beans was grown as far back as 1893; seven varieties have 
been grown in each of the past fi fteen years, and seventy-
three varieties were under experiment in 1923. Soy beans 
have been distributed from the College in connection with 
the co-operative experiments throughout Ontario in each of 

the past twenty-fi ve years, from two to three varieties being 
used each season.”
 A table (p. 2) “gives the average results in yields of 
green crop and of threshed seed per acre for each of eleven 
varieties of soy beans for the years 1921 to 1923, inclusive.” 
The varieties are listed in descending order of seed yield: 
O.A.C. No. 211 (23.84 bu/acre), Tsurunoko (23.59), 
Minnesota No. 167 (23.39), O.A.C. No. 111 (23.26), Early 
Yellow (23.25), Habaro (22.89), O.A.C. No. 81 (22.20), 
Medium Green (21.80), Quebec No. 92 (21.08), Ito San 
(20.33), Brown (18.63).
 “The O.A.C. No. 211, which stands highest in average 
yield of seed per acre [23.84 bu/acre] and in weight per 
measured bushel and second highest in yield of green 
crop per acre [7.92 tons] has been grown in the plots for 
fi ve years, but in only the last three of these has it been 
included in the regular variety tests.” A photo shows a fi eld 
of “the O.A.C. No. 211 variety of Soy Beans grown at the 
Agricultural College, Guelph, in 1923.” Address: B.S.A., 
D.Sc., Prof. of Field Husbandry and Director of Plant 
Breeding and of Field Experiments, Ontario Agricultural 
College, Guelph, Canada.

683. Chinese Economic Bulletin. 1924. Agricultural notes: 
Soya bean production in Manchuria. No. 156. p. 9. Feb. 16. 
[Eng]
• Summary: In North Manchuria in 1923, soya beans were 
cultivated on an area of about 2,400 to 2,500 shan (1 shan 
= 1.8 acres), which yielded 2.2 to 2.3 million tons of beans. 
This is above average, “although lower than the 1922 crop, 
despite the fact that acreage has increased.
 A table shows the estimated cultivated area and total 
soya bean production for the whole of Manchuria in 1923. 
Kirin province: 1.6 million shan yielded 1.5 millions 
tons. Heilungkiang province: 1.2 million shan yielded 1.1 
millions tons. Fengtien province: 1.2 million shan yielded 
1.1 millions tons. Total: 4 million shan [7.2 million acres] 
yielded 3.7 millions tons.
 “The usual marketable surplus is estimated at about 60 
to 70 per cent. This season it should, therefore, amount to 
from 2.3 to 2.6 million tons.”
 Note: The date on the title page of this issue is Feb. 16, 
1921. However, the date on previous and subsequent issues 
make it clear that the date should be Feb. 16, 1924.

684. Hodgson, R.E. 1924. Soybeans: Their use and culture 
in southern Minnesota. Univ. of Minnesota, Agricultural 
Extension Division, Special Bulletin No. 82. 8 p. Feb.
• Summary: Contents: Introduction. Soybeans as hay, 
for hogs, and for seed. Feeding of soybean straw. Culture 
of soybeans. Inoculation. Curing for hay. Harvesting for 
seed. Threshing. Varieties adapted to Minnesota: Habaro, 
Elton, Manchu, Chestnut, Wisconsin Black, Minsoy, Black 
Eyebrow, Mandarin, Early Brown, Ito San, Soysota. A table 
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(p. 8) shows the seed yield of each variety from 1920 to 
1923 at the Waseca station. Chestnut has the highest 4-year 
average yield at 21.0 bu/acre, followed by Habaro and Elton 
at 20.2 bu/acre.
 Introduction: “One of the greatest uses of soybeans in 
southeastern Minnesota seems likely to be as a home-grown 
high protein grain supplement, to take the place of oilmeal as 
a means of supplying the protein not provided in the ordinary 
dairy ration of corn silage, alfalfa hay, corn, and oats.
 “This is a conclusion drawn from experience with 
soybeans at the Southeast Demonstration Farm and 
Experiment Station at Waseca, and it throws light on the 
question as to the best use to make of a crop, which, by the 
seeding of adapted varieties, can be grown and matured in 
practically all parts of Minnesota.
 “The greatest danger lies in the fact that many farmers 
believe that by planting soybeans in their silage corn they 
have adequately provided for the protein needs of their 
stock, and that when not feeding a legume hay such as clover 
or alfalfa, they may think they have no need of a protein 
supplement such as linseed meal. The soybeans in a fi eld of 
corn and beans planted together vary from 10 to 20 per cent 
of the total tonnage. But even if the beans did produce as 
much as 10 to 20 per cent of the total tonnage, they would 
still come a long way from yielding enough protein for even 
the ordinary producing cow, without legume hay.
 “A 1200-pound cow, producing 25 pounds of 4 per 
cent milk a day requires 2.2 pounds of protein daily. Thirty 
pounds of straight corn silage contains 0.38 of a pound of 
digestible protein. Silage containing from 10 to 20 per cent 
of beans provides 0.4 of a pound of protein or an increase 
of 0.02 of a pound. Ten pounds of prairie hay contain 0.3 
of a pound of protein, or an increase of 0.2 of a pound. Ten 
pounds of prairie hay contain 0.3 of a pound of protein, and 
4 pounds of corn and 4 of oats contain 0.74 of a pound of 
protein. Such a ration, therefore, contains a total of 1.44 
pounds of protein, or three-quarters of a pound less than 
the amount required. If, however, 10 pounds of alfalfa hay, 
containing 1.17 pounds of protein, is substituted for the 10 
pounds of prairie hay, the total of protein is brought to 2.3 
pounds, or a slight fraction more than the amount required.” 
Address: Southeast Demonstration Farm and Exp. Station, 
Waseca, Minnesota.

685. Gyárfás, József. 1924. A szójababtermesztés 
meghonositásának feltételei [Conditions for introducing 
soybean production to Hungary]. Koztelek (Common 
Ground) 34(21):267-68. March 13. [3 ref. Hun]
• Summary: I have already written in detail in issue 
14 [17 Feb. 1924] of Köztelek, one of the fundamental 
conditions for introducing soybean production to Hungary 
is the identifi cation and/or breeding of suitable varieties; 
another is the organization of the dependable and good sale 
of soybean. However, we cannot even hope that soybean 

production will become popular as long as it can be sold 
only as a raw material for oil production. Considering the 
fact that soybean contains less than half of the oil quantity 
of rapeseed (an average of 27% compared to an average 
of 40%), oil producers cannot pay the same price as they 
do for rapeseed, which is largely similar to the price of 
beans, at which price farmers in Central Europe would 
fi nd the production of soybean to be profi table. The price 
of soybean is higher on the global market than what it 
is worth in comparison to rapeseed based only on its oil 
contents, partly because the processing of soybean leads 
to substantially greater quantities of fodder (which is also 
more valuable) than in the case of rapeseed. For example, 
in November of last year, the price for Indian rapeseed per 
net imperial ton, including cost, insurance, and freight, 
was 16 pounds sterling in Hamburg [Germany]; soybean 
cost 11 pounds sterling under the same conditions. When 
I inquired at the company owned by Kohn Adolf és Társa 
[Adolf Kohn and Associates] called Olajmuvek RT [Oil 
Production Share Company] in November of last year as 
to what price soybean would fetch in the oil industry, I was 
told that, even though they could not give me a fi xed price 
because of the fl uctuations in global prices, the company, in 
light of the price at the given time and of business cycles, 
was of the viewpoint that it would not be able to pay more 
than 1,400 crowns per kg for soybean, delivered by railway 
to the city of Gyor [in today’s Hungary]. In comparison, the 
price for a kg of wheat was 1,030 to 1,050 crowns, rapeseed 
was 1,900 to 2,000 crowns, poppy seed was 3,000 to 3,200 
crowns, common bean was 1,800 to 2,000 crowns, and lentil 
was 2,000 to 4,000 crowns. As it can be seen, the company 
in question paid 40% more for wheat than for soybean. The 
regular price of soybean on the global market is signifi cantly 
lower and is generally the same as that of wheat. This is 
because Manchuria is able to produce enormous amounts of 
soybean at prices that are so low that no other countries are 
able to compete. In Manchuria, the production of 1 quintal 
[equal to 100 kg] of soybean costs little more than 0.5 
dollar (Footnote: Calculated on the basis of data published 
in Volume 490 of the department Bulletin); the price for 
producing 100 kg of soybean in Japan is exactly 2.5 dollars. 
As a result, Japan produces signifi cantly smaller quantities 
of soybean than Manchuria and is in fact forced to import 
soybean. And the difference between the production costs 
of these two countries is apparent in prices as well, as the 
price of soybean produced in Japan costs exactly 4 dollars 
per 100 kg, while imported soybean costs only 2.75 dollars. 
The production of 1 quintal [= 100 kg] of soybean in the 
northern, i.e. the temperate climate, of the United States of 
America costs around 2 to 3 dollars, as the average yield 
calculated per cadastral jugerum [equal to about 1.4 acres] is 
only about 4 quintals [= 400 kg]; the same cost in the warmer 
cotton belt costs 0.75 to 1.25 dollars with average yields of 
10 quintals [=1,000 kg/ha]. This is also refl ected in the price 
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of seeds, which is 4 dollars per 100 kg in the southern states 
and fl uctuates between 8 and 12 dollars in the more northern 
states. So, it can be seen that Manchuria is able to produce 
the cheapest soybean. The fi rst containers of soybean 
imported from Manchuria were sold for 24 dollars per ton 
in European port cities. However, due to high demand, its 
price soon increased to 40-45 dollars in even American 
ports. American oil production factories are purchasing 
imported soybean at prices similar to the domestically 
produced product and, in light of the fact that the southern 
states in the United States are dominated mainly by large, 
extensive farms, and since they have the ability to grow 
the soybean varieties that produce the highest yields and 
have their work performed by colored workers, production 
for 4 dollars in the warmer regions of America and Africa 
seems to provide profi ts. Soybean is also gaining ground in 
the American cotton belt because it seems optimally suited 
to replace cotton, which is threatened by the boll weevil. 
However, in the northern states, where the climate is similar 
to that of Hungary, they fi nd that soybean is not worth 
producing in large quantities due to its low yields. Farmers 
in Central Europe, who work with signifi cantly higher 
costs, will hardly fi nd the production of soybean at wheat 
prices, or even at prices 30-40% higher than that of wheat, 
to be profi table in comparison with other similar crops, and 
especially when compared to other oil crops. Farmers, if they 
wish to grow oil crops, will rather opt to produce rapeseed 
instead of soybean, since the production costs of rapeseed 
are substantially lower, it provides the same yield, and its 
sale price is signifi cantly higher. Or they may also choose to 
produce poppy seed, which can have yields of 4-6 quintals 
[equal to 400-600 kg] per cadastral jugerum, i.e. the same as 
the very early ripening soybean varieties, but which can be 
sold for twice the price. In my previous article, I mentioned 
the fact that by fi nding and breeding the suitable varieties, 
we hope we can ensure that farmers will harvest the same 
average yields as in the case of beans. Thus, for Central 
European farmers to fi nd it economically viable to produce 
soybean (i.e. to fi nd it profi table), they have to receive a 
price at least equal to that of the common bean, which is 
approximately equal to rapeseed prices. In fact, to ensure that 
as many people as possible embrace soybean production as 
soon as possible, it would be advantageous to provide prices 
for soybean that are higher than common bean prices and are 
close to lentil prices, at least initially. This also seems to be 
equitable because farmers, until they become acquainted with 
the peculiarities of producing a new crop, have to pay the 
price of learning; moreover, their yields will at fi rst not be as 
high because they have to fi nd the best varieties. In addition, 
seed will also be very expensive at the outset. At the start 
of this year, the price for 1 kg of soybean seed was around 
5,000 to 6,000 crowns. Finally, if we take the nutritional 
content of soybean into account, the farmer provides a 
product that is much richer in nutrients than other legumes; 

thus, based on its nutritional value, soybean deserves a 
higher price. Due to its importance not only in the private 
sector but also in the economy, the development of a soybean 
industry in Hungary that is both viable and competitive, that 
is able to offer a suitable price for Hungarian farmers, and 
which would result in the introduction of soybean production 
to Hungary should be met with great joy. This is the only 
kind of industry that can form a basis for soybean production 
(Continued). Address: Hungary.

686. McNair, A.D. 1924. Labor requirements of Arkansas 
crops. USDA Department Bulletin No. 1181. 64 p. March 15. 
See p. 5, 7, 19, 61.
• Summary: This Bulletin begins: “A farmer knows, in a 
rough-and-ready way, the labor requirements of the crops he 
has grown. He knows that cotton requires more labor than 
corn and that there is a busy season for cotton in the spring 
and early summer, an idle period in August, and another busy 
season in the fall in harvesting the crop. This knowledge 
about crops, like his knowledge of the seasons and rainfall, 
is of utmost importance in managing the farm, but unless this 
knowledge is translated into fi gures and charts it can not be 
used by others who may be interested in these problems.
 “The purpose of this study is to put that knowledge 
in tangible form for all the crops grown in Arkansas. The 
fi gures, however, must be interpreted with reason and 
judgment, as they can not, in the nature of the case, be 
anything more than fair averages for a series of years. These 
labor data are subject to modifi cations due to weather, 
character of soil, relative weediness of land, presence of 
stumps and stones, length of rows, and other factors which 
will be discussed later...”
 Page 5: Table 2, “Assumed crop yields per acre,” states 
that Soy-bean seed gives a yield of 12-15 bushels per acre.
 Page 5: Table 3, “Labor requirements on 10 acres of 
various crops by months” gives requirements for “Beans, 
Soy, seed” in Ashley County. In March, 3 hours of man labor 
and 6 hours of horse labor are required. In April, 6 hours of 
man labor and 12 hours of horse labor are required. In both 
May and June, 4 hours of man labor and 4 hours of horse 
labor are required. In September, 4 hours of man labor and 
4 hours of horse labor are required. Thus, a total of 21 man 
hours and 30 horse hours are required to produce soy bean 
seed.
 Page 19: “Soy Beans for Seed: The soy-bean crop 
is now grown only to a limited extent, but it promises to 
become much more important. (Fig. 15) Soy beans are raised 
extensively for hog feed interplanted with corn, but they are 
also raised alone for seed and harvested with a machine of 
the North Carolina type. The seed crop is planted in May and 
harvested in September. The variety is the Mammoth Yellow. 
The crop can be planted at a later date, hence the labor may 
come later than is shown in the chart. If the crop is hogged 
down there will be no work in harvesting except that of 
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looking after the hogs.”
 Page 61: Table 4, “Labor requirements for various crops 
on 1-acre basis,” includes entries for peanuts, corn (shocked 
and shucked), corn silage, cowpea hay, etc. “Soybeans for 
seed” in Ashley County requires 2.1 man days and 3.0 horse 
days, not including hauling the crop to market. Address: 
Farm Management Specialist, Bureau of Agricultural 
Economics, USDA.

687. Wolfe, T.K. 1924. Soybean culture. Virginia 
Agricultural Experiment Station, Bulletin No. 235. 32 p. 
March.
• Summary: Contents: Introduction. Climate. Soil. Varieties 
(from early to late–Medium Black, Black Eyebrow, Duggar, 
Ito San, Tashing, Elton, Ogemaw, Mongol, Chernie, 
Pingsu, Jet, Virginia, Wilson, Shingto, Peking, Early Green, 
Arlington, Manhattan, Wilson Black, Chestnut, Haberlandt, 
Royal, Meyer, Austin, Swan, Flat King, Okute, Tokio, 
Edna, Chiquita, Hope, Hollybrook). Seed. Preparation of 
the seedbed. Fertilizers. Lime. Time of seeding. Methods 
of seeding. Spacing. Machines used for seeding. Rate of 
seeding. Depth of seeding. Inoculation. Effects of fertilizers 
on inoculation of soybean seed. Cultivation. Soybeans in 
mixtures [intercropping]: With corn, cowpeas, sorghums, 
Sudan grass, or millet. Place in rotation. Soybeans for soil 
improvement. Harvesting for hay. Harvesting for silage. 
Harvesting for seed. Harvesters (Special harvesters, other 
harvesters). Threshing. Comparison of soybeans and 
cowpeas.
 “The soybean or soja bean has recently become of great 
importance in Virginia... The great increase in production 
of soybeans is due largely to the fact that the seed can be 
produced more cheaply than those of any other leguminous 
crop now grown in Virginia. The relatively low cost of 
producing soybean seed is due mainly to the high acre yields 
and to the ease of harvesting...
 “It is unfortunate that sometimes the same variety is 
known by several different names. For example, Midwest 
is erroneously called Mongol, Medium Yellow, Roosevelt, 
Banner and Hollybrook; Guelph is sometimes called Medium 
Early Green and Medium Green. However, of the large 
number of varieties of soybeans only about 20 are handled 
by growers and seedsmen in the United States.”
 Photos show: (Cover) Shocks of soybean hay in a fi eld; 
proper shocking is important in the production of good 
quality soybean hay. (1) Two children standing in a fi eld 
of tall soybeans (Courtesy Wallace Brothers, Wallaceton, 
Virginia). (2) Tests of soybean varieties in a fi eld; the end 
of each row is marked. (3) Six people in a fi eld of soybeans 
pulling out all plants which are not true to type. (4) A 
man standing to the rear of a disk, pulled by two horses. 
(5) Soybeans growing with corn. “A wonderful crop for 
hogging off or for silage.” (6) One group of plants cut at 
the right time for hay, the other at the right time for seed. 

(7-8) Shocking soybean hay properly over a tripod curing 
frame. (9) Two properly built tripod curing frames. (10-11) 
Soybeans growing in a fi eld at different stages of maturity 
for harvesting. (12) A special soybean harvester–”The Little 
Giant Bean Harvester. (13) A self-rake reaper. (14) Threshing 
soybeans.
 Table 1 gives yields of seed and hay of soybean varieties 
at Blacksburg. For most varieties, the fi gures are based on 
8 years of tests. The highest seed yields were produced by 
Haberlandt (28.3 bu/acre), Manhattan (26.6), Virginia (26.0), 
and Mongol (25.0). The highest yields of hay came from 
Austin (3.0 tons/acre), Flat King (2.9), Haberlandt (2.8), 
Tokio (2.8), and Hope (2.8). The earliest maturing variety 
for seeds at Blacksburg was Medium Black (107 days). The 
varieties recommended for general purpose in all sections 
of the state for both hay and seed are: Virginia (129 days to 
mature seed), Wilson (129 days), and Haberlandt (134 days).
 Table 3 gives, for each of the varieties listed above: 
Color of pubescence, bloom / fl ower, seed, seed scar / hilum. 
Shape of seed. Habit of growth (slender or stout, erect, 
bushy or twining terminals). Address: PhD, Agronomist, 
Blacksburg, Virginia.

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

south): 1.2 million shan produced 1.5 million tons. Totals for 
Manchuria: 4 million shan (7,200,000 acres) and 3,700,000 
tons.
 Note 2. This is the earliest document seen (March 2001) 
that gives statistics on soybean production in East Asia. (2) 
Export of soya beans and soya bean products from China 
proper. Source: 1922 Chinese Maritime Customs report. 
For the 3 years 1920, 1921, and 1922, gives the weight in 
millions of piculs (1 picul = 133.33 lb) and value in Hk. Tls. 
[Haikwan Taels; a monetary unit] of each of the following: 
Yellow [soya] beans: Grain [beans / seed], beancakes, bean 
oil, total. Black [soya] beans. Green [soya] beans. White 
[soya] beans. Other kinds. Total exclusive of yellow beans. 
Gross total. In percentages relative to 1920. (3) Exports 
from Manchuria only: Exactly the same years and products 
as Table 2. Note 3. One Haikwan Tael in 1920 equaled 6 
shillings 6½ pence or $1.24 in gold coin; in 1922 it equaled 3 
shillings 9 pence or $0.83 in gold coin.
 (4) Re-import of soya beans and products into China in 
1922. Yellow beans–4.9 million piculs worth 17.6 million 
Hk. Tls. Beancakes–6.3 million piculs worth 16.6 million 
Hk. Tls. Oil [soya]–0.2 million piculs worth 1.7 million Hk. 
Tls. Other [soya] beans–2.1 million piculs worth 7.1 million 
Hk. Tls.
 (5) Net export of yellow soya beans from China in 
millions of piculs each year from 1920 to 1922: To Japan, To 
Dutch Indies, To Turkey, Persia, Egypt, etc. To Europe. To 
other countries. Via Vladivostok. Total. Note 4. Soya beans 
exported via Vladivostok are mostly directed to Europe 
(about 3 million piculs), with about 2.5 million piculs to 
Japan.
 Note 5. In Table 5, “Turkey, Persia, Egypt, etc.” is 
treated as one unit or geographical area. In 1920 this 
area imported from China 0.4 million piculs of soybeans, 
followed by 0.7 million in 1921 and 0.3 million in 1922. 
Although we know the amount of soybeans imported to the 
area, we cannot say for sure to which specifi c countries the 
soybeans were imported in this area (Turkey and/or Persia). 
Therefore, this may be the earliest document seen (Dec. 
2007) concerning soybeans in Turkey. This document may 
contain the earliest date seen for soybeans in Turkey (1920-
1922).
 Note 6. This may be the earliest document seen (Dec. 
2007) concerning soybeans in Persia (today’s Iran). This 
document may contain the earliest date seen for soybeans in 
Persia (1920-1922).
 Note 7. This is the earliest document seen (Dec. 2007) 
concerning soybeans in the Middle East / Near East (Persia, 
and/or Turkey–today’s Iran). This document contains the 
earliest date seen for soybeans in the Middle East / Near East 
(Persia and Turkey) (1920-1922).
 (6) Net export of [soya] beancakes from China in 
millions of piculs each year from 1920 to 1922: To Japan, To 
other countries, Via Vladivostok. Total. “Beancakes exported 



SOYBEAN YIELDS AND YIELD RESEARCH (10 BCE to 2021)   386

© Copyright Soyinfo Center 2021

via Vladivostok are directed almost exclusively to Japan.”
 (7) Net export of [soya] bean oil from China in 
thousands of piculs each year from 1920 to 1922: To Japan, 
To Dutch Indies, To Turkey, Persia, Egypt, etc. To Europe. 
To United States of America. To other countries. Via 
Vladivostok. Total. A note states that Bean oil exported via 
Vladivostok is mostly directed to Europe and to countries 
of Asia Minor. All the other kinds of beans are distributed 
mostly in Japan, Korea, and along the coasts and islands of 
the Pacifi c Ocean.
 (8) Chemical composition [as-is basis] of the three main 
soya bean varieties cultivated in North Manchuria: White 
Eyebrow (pai mei). Round Gold (chin-yuan). Dark Belly 
(hei chi). (9) Weight (in millions of poods) of soya beans and 
products carried on the Chinese Eastern Railway in 1920, 
1921, 1922, and 1923. Also: Percentage of total carried. 
Weight of each exported to the South Manchurian Railway, 
and to the Ussuri Railway. Soya beans and their products are 
the principal cargo of the Chinese Eastern Railway; in 1923 
they accounted for 49.0% of its total cargo, compared with 
only 24.6% in 1920.

689. Tang, Chi Yu. 1924. An economic study of Chinese 
agriculture. PhD thesis, Cornell University, Ithaca, New 
York. 514 p. June. See p. 420-23. [2+ ref]
• Summary: In Part V, Chief Agricultural Enterprises, 
chapter 24 is titled “Soy beans.” It begins: “China leads the 
world in the production of soy beans. Statistics on acreage 
and production of soy beans in China proper are lacking. The 
soy beans acreage in Manchuria, however, was estimated 
at 7,200,000 acres, and production 3,700,000 tons” (see 
Chinese Economic Bulletin No. 156, p. 9 {16 Feb. 1924}). 
“During the period 1891-1904, exports of soy beans and soy 
bean products were almost entirely absorbed by Japanese 
markets. The Russo-Japanese war in 1904 and 1905 
stimulated the production of soy beans in Manchuria, After 
the war, the surplus beans had to be disposed of in some 
markets, and for the fi rst time trial shipments were made by 
Japanese fi rms to English mills in 1908... During the period 
1909-1922, acreage and production of soy beans increased 
by leaps and bounds” [in the USA].
 The chapter then lists fi ve major reasons that soy beans 
have become so important in China: “1. Soy beans thrive 
in a variety of climatic conditions. They do well in dry 
seasons and at the same time do not reduce greatly in yield 
in a wet season. 2. Since they are a leguminous crop, soy 
beans are grown to maintain soil fertility... 3. Soy beans 
have a high food value in comparison with other foods. They 
are especially rich in protein... 4. Many by-products are 
made from soy beans, including bean oil cake, bean meal, 
bean fl our, bean bran, bean sprouts, bean coffee, bean milk 
and bean curd. Because of the large range of by-products 
that have been made, the price of soy beans has become 
stabilized... 5. Further expansion of soy bean production 

possible when North Manchurian lands are brought under 
cultivation.”
 Table 45 (p. 422) shows China’s exports of soy beans, 
bean cake, and bean oil for the years 1913, 1920, 1921, and 
1922 in piculs (133.33 lb) and taels (a monetary unit). Each 
of the three increased during this period which included 
World War. I. In 1922 exports of bean cake were worth the 
most, followed by soy beans and bean oil. Soy bean exports 
grew from 7,419,511 piculs in 1913 to 12,462,350 piculs 
in 1922. [Soy] bean oil grew from 49,817 piculs in 1913 to 
12,294,006 piculs in 1922.
 Table 46 (p. 423) shows the weight and value of these 
three products exported to various countries. Beans are 
mostly exported to Russia, Japan, and the Dutch Indies (in 
that order). Bean cake is mostly exported to Japan (86% of 
the total) and Russia. Relatively little bean oil is exported: 
it goes mainly to the “Turkey, Persia, Egypt, etc.” [grouped 
as one unit] (380,000 piculs), Russia (250,000 piculs), Great 
Britain (246,000 piculs), the Netherlands (201,000 piculs), 
and the United States (116,000 piculs).
 Note: This is the earliest English-language document 
seen (June 2013) that uses the term “bean bran” to refer to 
soy bran. Address: Cornell Univ., Ithaca, New York.

690. Piper, Charles V. 1924. Forage plants and their culture. 
Revised edition. New York, NY: The Macmillan Co. xxv + 
671 p. Aug. See p. 571-96. Illust. Index. 19 cm. [9 ref]
• Summary: This book is 57 pages longer than the 1914 
fi rst edition. Since most of the chapters have different titles, 
different contents, and different numbers, we will include the 
entire new table of contents here.
 Preface to the revised edition. 1. Introduction: 
Defi nitions.–Knowledge of Forage Crops Compared with 
Other Crops.–Forage Crops and Civilization.–Forage Crops 
in Europe and America.–Perennial Hay Plants in Europe 
and America.–Botany of Forage Crops.–Aggressiveness 
Necessary in Perennial Forage Crops.–Characteristics of 
Grasses.–Legumes–Root Nodules.–The Nodule Organism.–
Forms of Root Nodules.–Natural Inoculation.–Artifi cial 
Inoculation.–Dependence of Legumes on Root Nodules.
 2. Preservation of Rough Forage: Preservation of Rough 
Forage.–Time of Cutting.–Haymaking in Dry Weather.–
Curing of Hay.–Haymaking under Humid Conditions.–
Special Devices to Facilitate Hay Curing.–Completion 
of Curing.–Artifi cially Dried Hay.–Shrinkage of Stored 
Hay.–Loss of Hay or Fodder in the Field.–Relation of Green 
Weight to Dry Weight.–Loss of Substance from Growing 
Plants.–Hay Stacks.–Spontaneous Combustion.–Statistics 
of Hay Yields.–Brown Hay.–Silage.–Advantages of Silage.–
Plants Useful for Silage.–Soiling or Soilage.–Soiling 
Systems.
 3. Choice of Forage Crops: What Determines the Choice 
of a Forage Crop.–Special Purposes for which Forage 
Crops are Grown.–Adaptation to Conditions.–Yields to 



SOYBEAN YIELDS AND YIELD RESEARCH (10 BCE to 2021)   387

© Copyright Soyinfo Center 2021

the Acre.–Yields under Irrigation.–Cost of Seeding.–Time 
of Harvesting.–Ease of Harvesting and Curing.–Demands 
or Prejudices of the User.–Feeding Values.–Feeding 
Experiments.–Chemical Analyses.–Chemical Composition as 
Affected by Soil and by Fertilizers.–Chemical Composition 
as Affected by Stage of Maturity.–Variation in Chemical 
Composition from Unascertained Causes.–Digestible 
Nutrients.–Net Energy Values.–Starch Values.–Comparison 
of Feeding Values.
 4. Seeds and Seeding: Quality.–Genuineness.–Purity.–
Viability.–Actual Value of Seed.–Superiority of Local 
Seed.–Standards of Purity and Germination.–Adulteration 
and Misbranding.–Color and Plumpness of Seeds.–Age 
of Seeds.–Source of Seeds.–Seed Inspection.–Sampling.–
Guaranteed Seeds.–Fungous Diseases.–Hard Seeds.–Most 
Dangerous Weed Seeds.–Weight of Seeds.–Number of Seeds 
in One Pound.–Seed Production of Forage Crops, United 
States, 1919.–Seeding in Practice.–Rate of Seeding.–Time of 
Seeding.–Depth of Seeding.–Experimental Results.–Nurse 
Crops.–Vegetative Multiplication.
 5. Meadows and Hayfi elds: Defi nitions.–Meadow 
Mixtures.–Composition of Meadow Mixtures.–Treatment of 
Permanent Meadows.–Scarifying Old Meadows.–Reseeding 
Old Meadows.–Fertilizers for Hay Crops.–Top-dressing 
for Aftermath or Rowen.–Principal Hay Plants.–Principal 
Hay-Producing States.–Importance of Perennial Grasses in 
Rotations.
 6. Pastures and Pasturage: Defi nitions.–Fallow 
Pastures.–Seedling Pastures.–Stubble Pastures.–Aftermath 
Pastures.–Crop Pastures. Improved Pasture Land.–
Unimproved Pasture Land.–Most Important Tame Pasture 
Plants.–Palatability of Tame Pasture Grasses.–Pasture Yields 
as Determined by Number of Cuttings.–Pasture Mixtures.–
Pasturing Meadows.–Miscellaneous Farm Pasturage.–
Temporary. Pastures.–Temporary Pasture Crop Systems 
for Hogs.–Treatment of Permanent Pastures.–Overgrazing 
and Undergrazing.–Periods and Degree of Grazing.–
Systems of Grazing.–Grazing Systems in Different Pasture 
Regions.–Renovating Old Pastures of Creeping Grasses.–
Renovating Bunch Grass Pastures.–Burning Over Pasture 
Lands.–Rotation of Animals.–Poisonous Plants in Natural 
Pastures.–Rodents.–Bloating or Hoven.–Carrying Capacity 
or Supportage.
 7. The Statistics of Forage Crops for the United States: 
Total Forage Production by Groups of Forages, United 
States, 1919. Concentrated Feeds.–Hay and Fodder.–Straw 
and Stovers.–Root Crops, Wet Beet Pulp and Silage.–The 
Major Crop Plants Producing Forage.–Classifi cation of 
Crops in Statistical Returns.–Mature crops pastured off.–
”Hay and Forage” by Classes, United States, 1919.–Kafi r, 
Sorghum and the Like for Forage.–Silage Crops.–Wild 
Salt or Prairie Grasses.–Root Crops for Forage.–Major 
Hay Producing Crops.–The Ten States Leading in Forage 
Production.–Canadian Statistics.

 8. Timothy: Botany.–Agricultural History.–Agricultural 
Importance.–Climatic Adaptations.–Soil Preferences.–
Advantage of Timothy.–Rotations.–Seed.–Preparation of 
Seed Bed.–Heavy Seeds or Light Seeds.–Rate of Seeding.–
Depth of Seeding.–Methods of Seeding.–Seed Bed.–
Fertilizers for Timothy.–Lime.–Irrigation.–Time to Cut for 
Hay.–Yields.–Pasture.–Pollination.–Seed Production.–Life 
History.–Life Period.–Depth of Root System.–Proportion of 
Roots to Tops.–Regional Strains.–Feeding Value.–Injurious 
Insects.–Diseases.–Variability.–Disease Resistance.–
Breeding.–Methods of Breeding.–Desirable Types of 
Improved Timothies.–Comparison of Vegetative and Seed 
Progeny.–Field Trials with Improved Strains.
 9. Bluegrasses and Meadow-Grasses: Kentucky 
Bluegrass (Poa pratensis): Botany; Adaptations; Importance; 
Characteristics; Culture; Fertilizers; Lime; Yields of Hay; 
Seed Production; Seed; Hybrids.–Canada Bluegrass (Poa 
compressa): Seed; Culture; Adaptations; Importance.–Texas 
Bluegrass (Poa arachnifera).–Fowl Meadow Grass (Poa 
trifl ora).–Rough-stalked Meadow Grass or Bird Grass (Poa 
trivialis).–Wood Meadow Grass (Poa nemoralis).
 10. Orchard Grass, Tall Oat-Grass and Brome 
Grasses: Orchard Grass (Dactylis glomerata): Description; 
Botany; Agricultural History; Climatic Adaptations; Soil 
Preferences; Adaptation to Shade; Variability; Advantages 
and Disadvantages; Importance; Seeding of Orchard Grass; 
Life History; Harvesting for Hay; Yields of Hay; Harvesting 
Orchard Grass for Seed; Weeds; Seed; Sources of Seed; 
Utilization of Stubble and Aftermath; Mixtures; Pasturage 
Value; Feed Value; Value as a Soil Binder; Improvement 
by Selection; Pests.–Tall Oat-grass (Arrhenatherum 
elatius): Names; Botany; Agricultural History; Adaptations; 
Importance; Characteristics; Seeding; Hay; Seed Production; 
Seed; Mixtures.–Brome Grass (Bromus inermis): Names 
and Description; Botany; Agricultural History; Adaptations; 
Depth of Roots; Method of Seeding; Rate of Seeding Brome 
Grass; Time to Cut for Hay; Hay; Fertilizers; Treatment of 
Meadows; Seed Production; Seed; Pasture Value; Mixtures; 
Variability.
 12. Fescue, Rye-Grasses and Wheat-Grasses: 
Meadow Fescue (Festuca elatior): Botany and History; 
Characteristics; Adaptations; Importance; Seeding; Hay; 
Seed Production; Seed; Pasture Value; Pests; Hybrids.–Tall 
Fescue.–Reed Fescue (Festuca arundinaceae).–Sheep’s 
Fescue and Closely Related Species: Importance and 
Culture; Seed.–Red Fescue (Festuca rubra).–Perennial or 
English Rye-grass (Lolium perenne): Name; Agricultural 
History; Botany; Characteristics; Adaptation; Importance; 
Agricultural Varieties; Culture; Hay Yields; Seed 
Production.–Italian Rye-grass (Lolium multifl orum): 
Characteristics; Botany; Agricultural History; Adaptations; 
Culture; Irrigation; Hay Yields; Seed Production; Seed.–
Wimmera Rye-grass (Lolium subulatum).–Slender 
Wheat-grass (Agropyron tenerum).–Western Wheat-grass 
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(Agropyron occidentale).–Crested Wheat-grass (Agropyron 
cristatum).–Quack Grass (Agropyron repens).
 13. Miscellaneous Northern Perennial Grasses: 
Meadow Foxtail (Alopecurus pratensis): Characteristics; 
Adaptations; Culture; Seed.–Sweet Vernal grass 
(Anthoranthum odoratum): Botany; Culture.–Reed Canary 
grass (Phalaris arundinacea): Botany and Agricultural 
History; Characteristics; Culture.–Harding grass (Phalaris 
stenoptera).–Velvet grass (Holcus lanatus).–Erect Brome 
(Bromus erectus).–Yellow Oat-grass (Trisetum fl avescens).–
Crested Dogstail (Cynosurus cristatus).
 14. Southern Grasses: Bermuda grass (Cynodon 
dactylon): Botany; Characteristics; Agricultural History; 
Adaptations; Variability; Importance; Culture; Yields of Hay; 
Rootstocks; Pasture Value; Feeding Value; Seed Production.–
Giant Bermuda grass (Cynodon dactylon var maritimus).–
Transvaal Kweek grass (Cynodon incompletus).–Star grass or 
Thungari (Cynodon plectostachyus).–Igoka grass (Cynodon 
sp.).–Dallis grass (Paspalum dilatatum).–Bahia grass 
(Paspalum notatum).–Carpet grass (Axonopus compressus).–
Seed Production.–Para grass (Panicum barbinode). 
Guinea grass (Panicum maximum).–Rescue grass (Bromus 
unioloides).–Crab grass (Digitaria sanguinalis).–Natal grass 
(Tricholaena rosea).–Chess or Cheat (Bromus secalinus).–
Rhodes grass (Chloris gayana).–Molasses grass (Melinis 
minutifl ora). (Continued). Address: Agrostologist in Charge 
of Forage Crop Investigations, Bureau of Plant Industry, 
USDA.

691. Piper, Charles V. 1924. Forage plants and their culture. 
Revised edition (Continued–Document part II). New York, 
NY: The Macmillan Co. xxv + 671 p. Aug. See p. 571-96. [9 
ref]
• Summary: (Continued): 15. Cereal Grasses: Maize or 
Indian Corn: Corn as Forage; Grain; Corn Fodder; Corn 
Stover; Corn Silage; Corn Pasturage; Mixed Cropping.–The 
Small Grain Grasses: Wheat: Importance as Forage; Wheat 
Hay; Wheat Silage; Wheat Pasturage.–Oats: Oats as Forage; 
Importance as Forage; Oat Grain as Forage; Oat Hay; Oat 
Straw; Mixtures; Oats for Pasturage.–Barley: Barley Hay; 
Barley Straw; Importance.–Rye.–Emmer and Spelt.–Mixed 
Small Grains.–Canary Grass (Phalaris canariensis).
 16. Millets: The Principal Millets.–Foxtail Millet 
(Setaria italica): Agricultural History; Adaptations; 
Importance; Agricultural Varieties; Culture.–Rate of 
Seeding.–Hay; Feeding Value; Silage from Foxtail Millet; 
Injurious Effects; Seed Production; Seed; Diseases and 
Insects.–Japanese Millet (Echinochloa frumentacea).–
Broomcorn Millet (Panicum miliaceum).–Comparative Hay 
Yields of Different Millets at Several Experiment Stations.–
Shama Millet (Echinochloa colona or Panicum colonum).–
Ragi, Finger millet or Coracan (Eleusine coracana).–Texas 
Millet (Panicum texanum).–Browntop Millet (Panicum 
fi sciculatum).

 17. Sorghums, Japanese Sugar Cane and Other Grasses: 
Sorghum (Sorghum sorghum): Botany; Agricultural 
History; Adaptations; Root System; Agricultural Groups; 
Importance; Culture; Time of Seeding; Seeding in Rows; 
Seeding Broadcast; Number of Cuttings; Yields of Forage; 
Seed; Agricultural Varieties; Seed Production; Utilization; 
Soiling; Fodder; Hay; Silage; Sorghum and Legume 
Mixtures; Pasture Value; Poisoning; Diseases; Insect Pests; 
Sorghum Improvement.–Sudan Grass (Sorghum sorghum var 
Sudanense): Description (“fi rst introduced into the United 
States in 1909”); Adaptations; Culture; Utilization; Hay; Hay 
Mixtures; Chemical Analysis; Seed Production.–Pasturage.–
Johnson Grass (Sorghum halepense): Botany; Agricultural 
History; Adaptation and Utilization; Poisonous Qualities; 
Seed.–Japanese Sugar Cane (Saccharum sinense): History 
and Characteristics; Varieties; Adaptations; Planting; Culture; 
Utilization; Yields; Seed Cane.–Other grasses: Penicillaria 
(Pennisetum glaucum); Teosinte (Euchloena mexicana): 
Guatemala grass (Tripsacum laxum).
 18. Alfalfa: Agricultural History.–Origin of the 
Common Names–Heat Relations.–Cold Relations.–Humidity 
Relations.–Soil Relations.–Distribution of the Alfalfa 
Crop.–Botanical Varieties of Alfalfa.–Cultivated Varieties 
of Alfalfa.–Importance of the Varieties.–Infl uence of Source 
of Seed.–Comparison of Regional Strains.–Important 
Characteristics of Alfalfa.–Life Period.–Roots.–Relations 
to Soil Moisture.–Seedlings.–Rootstocks.–Shoots.–
Relative Proportion of Leaves, Stems and Roots.–Seed 
Bed.–Inoculation.–Liming.–Fertilizers.–Rate of Seeding.–
Time of Seeding.–Method of Seeding.–Nurse Crops [an 
annual crop used to aid in establishing a perennial crop]–
Clipping.–Winter-killing.–Time to Cut for Hay.–Number of 
Cuttings.–Quality of Different Cuttings.–Irrigation.–Time 
to Apply Irrigating Water.–Winter Irrigation.–Relation of 
Yield to Water Supply.–Care of an Alfalfa Field.–Alfalfa in 
Cultivated Rows.–Alfalfa in Mixtures.–Alfalfa in Rotations.–
Pasturing Alfalfa.–Use as a Soiling Crop.–Alfalfa Silage.–
Alfalfa Meal.–Alfalfa Straw.–Seed production.–Pollination.–
Seeds.–Viability of Seed.–Alfalfa Improvement.–Breeding 
Methods.–Weeds.–Dodder or Love-vine.–Diseases.–Insects.–
Rodents.
 19. Clovers, Especially Red Clover: Botany of Red 
Clover.–Agricultural History.–Importance and Distribution.–
Soil Relations.–Climatic Relations.–Effect of Shade.–
Agricultural Varieties.–Comparison of Red Clovers from 
Different Sources.–Time of Seeding.–Rate of Seeding.–
Seedlings.–Seeding with a Nurse Crop.–Seeding without a 
Nurse Crop.–Depth of Seeding.–Winter Killing.–Treatment 
of Clover Fields.–Fertilizers.–Gypsum.–Lime.–Irrigation.–
Red Clover in Mixtures.–Use in Rotations.–Effect of 
Clover in Rotations when Only the Stubble is Turned 
Under.–Volunteer Crops.–Stage to Cut.–Composition at 
Different Stages.–Number of Cuttings.–Yields of Hay.–
Relation of Green Weight to Hay Weight.–Feeding Value.–
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Comparative Feeding Value of the First and Second Crops 
of Hay.–Soiling.–Pasturage.–Silage.–Number of Flowers 
and Seeds to the Head.–Pollination and Fecundation.–Seed 
Production.–Harvesting the Seed Crop.–Yields of Seed.–
Statistics of Seed Crop.–Value of the Straw.–Seed.–Color 
of Seeds.–Roots.–Shoots.–Proportion of Roots to Shoots.–
Relative Proportions of Stems, Leaves and Flower Heads.–
Diseases.–Clover Failure.–Reduction of Acreage Probably 
Due Mainly to Clover Failure.–Insects.–Improvement of Red 
Clover by Breeding.–Disease-resistant Strains.
 20. Crimson Clover and Related Annual Legumes: 
Crimson Clover (Trifolium incarnatum): Botany; 
Agricultural History; Description; Adaptations; Importance; 
Variability and Agricultural Varieties; Seeding; Time of 
Seeding; Methods of Seeding; Time to Cut for Hay; Yields; 
Other Uses of Crimson Clover; Seed Production; Seed.–
Shaftel or Schabdar (Trifolium suaveolens).–Berseem 
(Trifolium alexandrinum).–Strawberry, Subterranean and 
Hop Clovers: Strawberry Clover (Trifolium fragiferum); 
Subterranean Clover (Trifolium subterraneum).–Hop Clovers 
(Trifolium Spp.). Bur Clovers (Medicago spp.); Seed.
 21. Other Clovers–Alsike, Hungarian and White: Alsike 
Clover (Trifolium hybridum): Botany of Alsike; Agricultural 
History; Adaptations; Characteristics; Regional Seeds; 
Importance; Culture; Hay; Seed Production; Seed; Value 
for Pasturage.–Hungarian Clover (Trifolium panonicum).–
White Clover (Trifolium repens): Botany; Agricultural Sorts, 
Description; Agricultural History; Adaptations; Importance 
of White Clover; Seeding; Yields; Pollination; Seed 
Production; Seed.–Ladino White Clover.
 22. The Melilots or Sweet Clovers: Bokhara melilot 
(Melilotus alba): Climatic Adaptation; Soil Relations; 
Agricultural History; Seeding; Securing a Stand; Relative 
Proportion of Tops and Roots; Utilization; Advantages 
and Disadvantages; Yields of Hay; Seed Production; 
Value of the Straw; Seed.–Annual or Hubam Bokhara 
melilot.–Hubam (Melilotus alba annua).–Offi cial melilot 
(Melilotus offi cinalis).–King Island melilot (Melilotus indica 
or Melilotus parvifl ora).–Daghestan melilot (Melilotus 
suaveolens).
 23. Miscellaneous Perennial Legumes: Sainfoin 
(Onobrychis viciaefolia): Description; Agricultural History; 
Culture; Seed; American Data.–Sulla or Spanish Sainfoin 
(Hedysarum coronarium). Kudzu (Pueraria thunbergiana).–
Flat Pea (Lathyrus silvestris var. wayneri).–Kidney Vetch 
(Anthyllis vulneraria).–Goat’s Rue (Galega offi cinalis).–
Bird’s-foot Trefoil (Lotus corniculatus).–Sickle-milk Vetch 
(Astragalus falcatus).–Furze (Ulex europaeus) (Continued). 
Address: Agrostologist in Charge of Forage Crop 
Investigations, Bureau of Plant Industry, USDA.

692. Piper, Charles V. 1924. Forage plants and their culture. 
Revised edition (Continued–Document part III). New York, 
NY: The Macmillan Co. xxv + 671 p. Aug. See p. 571-96. [9 

ref]
• Summary: (Continued): 24. Peas and Pea-like Plants: 
Pea (Pisum sativum): Botany and History; Description; 
Adaptations; Importance; Agricultural Varieties; Seeding; 
Development of the Plant; Hay; Peas and Oats; Pasture 
Value; Garden Pea Vines; Irrigation; Seed production; Seed.–
Pea Weevil (Laria pisorum or Bruchus pisorum).–Chick-pea 
(Cicer arietinum).–Grass-pea, Vetchling or Chickling Vetch 
(Lathyrus sativus).
 25. Vetches and Vetch-like Plants: Kinds of Vetches. 
Common Vetch (Vicia sativa): Description; Botany and 
Agricultural History; Adaptations; Importance; Agricultural 
Varieties; Culture; Time of Seeding; Rate of Seeding; 
Harvesting for Hay; Pasturing; Feeding Value; Rotations; 
Fertilizers; Lime; Silage; Seed Production; Seed.–Hairy 
Vetch (Vicia villosa): Description; Botany; Climatic 
Adaptations; Soil Preferences; Rate of Seeding; Time of 
Seeding; Depth of Seeding; Inoculation; Uses of the Crop; 
Pollination; Harvesting for Hay; Feeding Value; Use in 
Rotations; Advantages and Disadvantages; Growing Seed; 
Sources of Seed; Seeds.–Narrow-leaved Vetch (Vicia 
angustifolia). Hungarian vetch (Vicia pannonica). Purple 
Vetch (Vicia atropurpurea). Woolly-pod Vetch (Vida 
dasycarpa).–Ervil or Black Bitter Vetch (Vicia ervilia).–
Horse Bean (Vicia faba). Bird or Tufted Vetch (Vicia cracca). 
Tangier Pea (Lathyrus tingitanus). Flat-podded Vetchling 
(Lathyrus cicera).–Ochrus (Lathyrus ochrus).–Comparison 
of Vetch Species.–Fenugreek (Trigonella foenum-graecum).–
Lupines (Lupinus spp.).–Serradella (Ornithopus sativus).–
Square-pod pea (Lotus tetragonolobus).
 26. Cowpeas: Cowpea (Vigna sinensis): Botanical 
Origin; Agricultural History; Adaptations; Importance; Uses 
of the Crop; Varietal Distinctions; Life Period; Pods and 
Seeds; Correlations; Important Varieties; Rate and Method of 
Seeding; Time of Seeding; Inoculation; Number of Cuttings; 
Hay; Hay Yields; Feeding Value; Cowpeas in Broadcast 
Mixtures; Cowpea Mixtures not Sown Broadcast; Pasturage; 
Silage; Growing Cowpeas for Seed; Pollination; Seed Yield; 
Proportion of Seed and Hulls; Seeds; Viability; Root System; 
Disease Resistance; Insect Enemies.
 27. Soybeans: Agricultural History.–Botany.–
Description.–Soil Preferences.–Climatic Relations.–
Importance.–Statistics.–Desirable Characters in Soybean 
Varieties.–Commercial Varieties.–Preparation of Soil and 
Cultivation.-Rate of Seeding.–Time of Seeding.–Method 
of Seeding.–Depth of Seeding.–Inoculation.–Life Period.–
Time to Cut for Hay.–Hay Yields.–Fertilizers.–Soybean 
Mixtures.–Silage.–Rotations.–Feeding Value of Soybean 
Hay.–Pasturage. Seed Production.–Storage.–Pollination.–
Seed Yield.–Feeding the Seed.–Seeds.–Pests.–Breeding.–
Soybeans and Cowpeas Compared.
 28. Other Warm Season Annual Legumes: Lespedeza 
or Japan Clover (Lespedeza striata): Description; 
Agricultural History; Varieties; Adaptations; Culture; 
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Pasturage Value; Hay; Seed Production.–Korean Lespedeza 
(Lespedeza stipulaceae).–Florida Velvet Bean (Stizolobium 
deeringianum): Description and History; Adaptations; 
Utilization; Other Species of Stizolobium.–Importance.–
Insects and Diseases.–Peanut (Arachis hypogaea).–Florida 
Beggarweed (Desmodium purpureum, formerly called 
Desmodium tortuosum or Meibomia tortuosa).–The Jack 
Bean (Canavalia ensiformis).–Mung Bean (Phaseolus 
aureus).–Urd Bean (Phaseolus mungo).–Moth Bean 
(Phaseolus aconitifolius).–Adzuki Bean (Phaseolus 
angularis).–Bonavist or Hyacinth Bean (Dolichos lablab).–
Guar (Cyamopsis tetragonoloba).–Dakota Vetch (Hosackia 
americana or Lotus americanus).
 29. Miscellaneous Herbs Used as Forage: Sunfl ower 
(Helianthus annuus).–Mexican Clover (Richardsonia 
scabra).–Prickly Pear (Opuntia spp.).–Spurry (Spergula 
sativa).–Yarrow (Achillea millet olium).–Sachaline 
(Polygonum sachalinense).–Burnet (Sanguisorba minor).–
Buckhorn (Plantago lanceolata).–Prickly Comfrey 
(Symphytum asperrimum).–Australian Saltbush (Atriplex 
semibaccata).
 30. Root Crops and Other Comparable Forages: Root 
Crops: Importance of Root Crops; Kinds of Root Crops; 
Comparison of Various Root Crops; Roots Compared with 
Corn and Sorghum.–Rape (Brassica napus): Importance; 
Seeding; Place in Rotations; Sowing with Another Crop; 
Utilization; Carrying Capacity of Rape Pastures; Yields; 
Insects.–Kale (Brassica oleracea): Diseases; Yields of 
Kale, Cabbage and Other Brassicaceous Plants.–Jerusalem 
Artichoke (Helianthus tuberosus).–Chufa (Cyperus 
esculentus).–Cassava (Manihot utilissima).
 List of plates (14 full-page photos).
 References appear at the end of each chapter. Address: 
Agrostologist in Charge of Forage Crop Investigations, 
Bureau of Plant Industry, USDA.

693. Piper, Charles V. 1924. Soybeans (Document part). 
In: C.V. Piper. 1924. Forage Plants and Their Culture. New 
York, NY: MacMillan Co. xxv + 671 p. Aug. See p. 571-96. 
[9 ref]
• Summary: Contents: Introduction. Agricultural history. 
Botany. Description. Soil preferences. Climatic relations. 
Importance. Statistics (“In 1920 the acreage of soybeans in 
the United States harvested for seed was 190,000 acres and 
the seed production 3,000,000 bushels, an average of 15.8 
bushels an acre. Probably only 20 per cent of the crop was 
harvested as seed, so the total acreage was about 900,000 
acres. In the past fi ve years the acreage, especially for seed 
production, has greatly increased”). Desirable characters 
in soybean varieties (For forage: erect, tall, slender, leafy, 
yellow-seeded, non-shattering, disease resistant; For seed 
production: high yielding, high oil content). Commercial 
varieties. Preparation of soil and cultivation. Rate of 
seeding. Time of seeding. Method of seeding. Depth of 

planting. Inoculation. Life period. Time to cut for hay. Hay 
yields. Fertilizers. Soybean mixtures: Soybeans and corn, 
soybeans and cowpeas, soybeans and sorghums, soybeans 
and Johnson grass, soybeans and millet. Silage. Rotations. 
Feeding value of soybean hay. Pasturage (for hogs or sheep). 
Seed-production. Storage. Pollination. Seed yield. Feeding 
the seed. Seeds (weigh about 60 pounds to the bushel). 
Pests. Breeding. Soybeans and cowpeas compared. List of 
references.
 “The soybean is the most productive as regards seed of 
any legume adapted to temperate climates. This fact alone 
gives the crop a high potential importance and insures its 
greater agricultural development in America. At the present 
time the soybean is most largely grown for roughage, but the 
high value of the seed for human food, as well as animal feed 
and for oil, will in all probability result in its being more and 
more grown for the seed and the crop will then become of 
major importance.
 “Agricultural history.–The soybean, or soja-bean, is 
a plant of ancient cultivation in Japan, China, Korea and 
Manchuria, and to a much less extent in northern India and 
in the highlands of Java. As grown in these countries, it is 
used mainly for human food, the beans being prepared in 
various ways. A large amount of the beans is utilized by fi rst 
extracting the oil. In this case the bean cake is used both for 
cattle food and as a fertilizer.
 “The soybean was fi rst cultivated in the United States 
in 1804 [sic], but it apparently attracted but little attention 
until 1854, when two varieties were brought back from Japan 
by the Perry expedition. Other varieties were introduced 
from time to time, among them the Mammoth, which 
was introduced previous to 1882. It is largely due to the 
introduction of this variety that the soybean has become an 
important crop in the Southern States and a large percentage 
of the acreage there is still planted to this variety. Between 
the years 1900 and 1920, the United States Department 
of Agriculture introduced about 800 varieties from all 
portions of the Orient. In Europe a number of varieties 
were introduced by Haberlandt of Vienna in 1875, who 
experimented with them for a number of years. The crop, 
however, never obtained any great importance in Europe, 
but is cultivated to a limited extent, especially in France and 
Italy.
 “Beginning with 1908, large amounts of soybeans were 
exported from Manchuria to Europe and the United States. 
The beans were utilized for extracting the oil, which was 
used for various industrial purposes, and the bean cake was 
used largely as cattle feed. This trade has had the effect 
of increasing interest in the soybean crop, especially from 
the standpoint of producing seed. The total yield of seed in 
Manchuria in 1921 was estimated at 4,500,000 tons.
 “Botany.–The erect or nearly erect form of the soybean, 
as cultivated in Japan and Manchuria, is not known to grow 
wild. The nearest wild relative of the cultivated plant is a 
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slender-stemmed vining plant with smaller fl owers, pods 
and seeds. This has usually been considered a distinct–
species under the name of Glycine ussuriensis, and occurs 
wild in Japan, Manchuria and China. The Indian varieties 
of soybeans are quite intermediate between this wild plant 
and the Japanese and Manchurian varieties, being for the 
most part rather slender-stemmed, vining, small-fl owered 
and small-seeded varieties. A critical study of an extensive 
series of varieties shows that all inter-grades between the 
wild plant and the cultivated erect forms exist, so that there 
can be but little doubt that but one species is represented. 
The usual botanical designation for this species is Glycine 
soja, but under recent botanical codes it must be changed 
either to Soja max or to Glycine max. If two species are to be 
recognized, then both are cultivated, as some of the Indian 
varieties are much more like the wild soybean than they 
are like the erect Japanese varieties. The large number of 
varieties of the soybean and the great range of differences in 
these varieties indicate a very ancient cultivation.”
 “Importance.–The soybean has been slowly but steadily 
increasing in importance in America during the past thirty 
years.
 “In the past fi ve years the acreage and production have 
been increasing rapidly, especially in the ‘cornbelt’ states. 
From present prospects this acreage will continue to increase 
greatly, especially for seed production. It is now clear that 
American-grown soybeans can compete with Manchuria and 
command prices which over considerable regions make the 
crop more profi table than oats.
 “Statistics.–In 1920 the acreage of soybeans in the 
United States harvested for seed was 190,000 acres and 
the seed production 3,000,000 bushels, an average of 15.8 
bushels an acre. Probably only 20 per cent of the crop 
was harvested as seed, so that the total acreage was about 
900,000 acres. In the past fi ve years the acreage, especially 
for seed production, has greatly increased.
 “Desirable characters in soybean varieties.–As the 
number of soybean varieties is very large, and as new 
sorts are easily secured by crossing, the most desirable 
characters, both for forage and for seed production, need 
to be considered. In this crop as in others, yield is the most 
important single desideratum. Secondary considerations are 
habit, coarseness, ability to hold leaves, color of seed, and 
ease of shattering.
 “An ideal variety for forage should be erect; tall, so that 
the pods are not too near the ground; slender, but without 
tendency to lodge, so as to permit easy mowing; leafy and 
with the ability to retain the leaves late; yellow-seeded, 
as hogs will more readily fi nd such seeds as are shattered; 
non-shattering, a character more common in small-seeded 
than in larger-seeded varieties; disease-resistant, especially 
to nematodes and cowpea wilt, which seriously affect most 
varieties of the soybean.
 “For seed production alone, percentage of oil content 

is second in importance to yield and leafi ness and ability 
to hold leaves of practically no concern. Yellow-seeded 
varieties are, however, preferred for milling.
 “Commercial varieties.–At present, 1923, the most 
important varieties of soybeans are the following, the 
approximate percentage for each, of the total acreage, being 
indicated: Mammoth, 40 per cent; Midwest, 15%; Ito San, 
8%; Virginia, 6%; Manchu, 6%; Wilson, 5%; Peking, 3%; 
Black Eyebrow, 2%; Wisconsin Black, 2%; Biloxi, 1%; and 
Itootan [sic, Otootan], 1 per cent.
 “These percentages are rapidly changing with the 
increase of soybean culture in the North. The Mammoth 
owes its high position to the fact that it is the dominant 
variety in the region where the culture of the soybean 
became important earlier than in the North.”
 “Pests.–Soybeans are troubled by very few serious 
enemies. On the whole, rabbits are most troublesome, as they 
are extravagantly fond of the herbage, and where they are 
abundant soybean culture is practically impossible. At the 
Tennessee Experimental Substation at Jackson, rabbit injury 
was much reduced by using scarecrows, to each of which a 
lantern was hung at night.
 “Rootknot caused by a nematode (Heterodera 
radicicola) often injures soybeans considerably, but the 
Laredo and three unnamed varieties are almost immune...”
 “Breeding.–The soybean lends itself readily to 
improvement, and considerable work in breeding is being 
carried on by the United States Department of Agriculture, 
and by various experiment stations. The Ohio Station is 
testing individual plants in duplicate plant row work in much 
the same way that it is testing ears of corn and is fi nding 
decided differences in yield of seed and forage, in tendency 
to shatter and in habits of growth. The Tennessee Station is 
conducting selection work with a number of varieties and 
has found considerable variation in maturity, habit of growth 
and plant characters within the same varieties, so that several 
strains of the same variety are under test. The United States 
Department of Agriculture has done a very considerable 
amount of work toward the improvement of the soybean 
by selection and hybridization. The results of the breeding 
work thus far indicate that it is easily possible to improve the 
varieties now on the market.
 “Soybeans and cowpeas compared.–Inasmuch as 
soybeans are adapted to so nearly the same uses and 
same place in farm rotation as the cowpea, an agronomic 
comparison of the two crops has often been made.
 “The soybean is determinate in growth; that is, it reaches 
a defi nite size and matures. Nearly all varieties of cowpeas, 
on the other hand, are indeterminate, continuing growth 
until killed by frost. With the exception of a few varieties, 
the soybean does not vine, but grows erect or nearly erect. 
Cowpeas, on the other hand, are viny plants, and therefore 
more diffi cult to harvest. Soybeans mature all of their pods 
at one time. Cowpeas continue to produce green pods as long 
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as the plant lives.
 “Soybeans will withstand rather heavy frosts, both in 
the spring, when young, and in the fall, when nearly mature, 
while the same frosts are fatal to cowpeas. They are more 
drought resistant than cowpeas, and in a dry season will 
give much greater yields; they will also withstand excessive 
moisture much better.
 “For green manuring or soil improving, the cowpea is 
far more valuable than the soybean, as it will smother weeds 
much more successfully.
 “The value of the hay of the two plants is nearly the 
same. There is frequently doubt as to which is the more 
desirable to grow. On relatively poor soil or when sown 
broadcast, cowpeas are always preferable. When cultivated, 
the soybean will yield the greater return, and if cut late, the 
hay is more easily cured.
 “The feeding value of an acre of soybeans for beef 
cattle was found by the Tennessee Agricultural Experiment 
Station to be about 50 per cent greater than that of cowpeas 
grown on an adjoining acre. This was also approximately the 
difference in yield of the two crops.
 “As a grain producer the soybean is in every way 
preferable to the cowpea, as it produces larger yields of 
richer grain and can be harvested much more easily.
 “The soybean, therefore, is to be recommended above 
the cowpea where intensive rather than extensive farming is 
practicable and desirable.” Address: Agrostologist in Charge 
of Forage Crop Investigations, Bureau of Plant Industry, 
USDA.

694. Piper, Charles V. 1924. Soybeans–Tables and fi gures 
(Document part). In: C.V. Piper. 1924. Forage Plants and 
Their Culture. New York, NY: MacMillan Co. xxv + 671 p. 
Aug. See p. 571-96. [9 ref]
• Summary: Tables: Page 577: “Important varieties of 
soybeans and their characteristics.” The varieties are Biloxi, 
Black Eyebrow, Easy Cook, Ebony, Guelph, Haberlandt, 
Hahto, Ito San, Itootan, Laredo, Mammoth, Manchu, 
Mandarin, Midwest, Mikado, Peking, Tarheel Black, Tokio, 
Virginia, Wilson Five, Wisconsin Black. For each variety is 
given: (1) Life period, days. (2) Color of fl ower. (3) Color of 
pubescence. (4) Color of testa. (5) Color of germ. (6) Habit 
(erect or erect-tall) (7) No. of seeds to bushel [ranges from 
75,000 for Hahto to 466,000 for Laredo].
 Page 579a: “Acre yields of soybean hay and seed when 
seeded at different rates.” The columns are: (1) “Rate of 
seeding to the acre” (from 15 to 120 pounds). (2) “Width of 
rows in inches” (ranges from 8 to 36). (3) “Thrashed grain” 
in Ohio, Indiana, Tennessee. (4) “Hay” in Ohio, Indiana, 
Tennessee. Highest yield of threshed grain was 24.5 bushels 
per acre in Tennessee from seeding 60 pounds per acre, row 
width 28 or 18 inches. Highest yield of hay was 3.18 tons per 
acre in Indiana from seeding 60 pounds per acre, row width 
28 or 18 inches.

 Page 579b: “Acre yields of seed and hay of soybeans at 
different rates of seeding at Arlington Farm, Virginia. The 
columns are: (1) Date of seeding (ranges from May 1 to Aug. 
1). (2) Green forage in 1915 and 1916. Hay in 1915 and 
1916. Grain in 1915 and 1916. Highest yield of green forage 
was 10.06 tons from seeds planted May 15. Highest yield of 
hay was 2.39 tons from seeds planted May 15. Highest yield 
of grain was 34.0 bushels from seeds planted May 15.
 Page 581a: “Yields of soybeans variously spaced.” The 
columns are: (1) Distance between rows–broadcast or drilled 
solid with distance ranging from 14-42 inches. (2) Yield 
of grain in Illinois, Indiana, Tennessee. (3) Yield of forage 
in Indiana and Tennessee. The highest yield of grain was 
24.50 bushels per acre from rows drilled 18 inches apart. 
The highest yield of forage was 3.04 tons per acre from rows 
drilled solid (= 8 inches apart).
 Page 581b: “Germination of soybeans at different depths 
of seeding. Arlington Farm, Virginia. The columns are: (1) 
Variety–Mammoth and Peking. (2) Per cent germination at 
different depths: the depth range from 1 inch to 4 inches. 
Mammoth had 100% germination at 1 inch depth and 95% 
at 2½ inches. Peking had 97% germination at 1½ inches and 
92% at 2½ inches.
 Page 583: “Composition of soybean leaves, stems and 
roots, inoculated and not inoculated, Michigan Experiment 
Station.” The columns are: (1) Inoculated or not: Leaves, 
stems and roots. (2) Dry matter, protein, ash, nitrogen, 
phosphoric acid, and potash. Each of the 3 parts of the plant 
had a higher composition of each of the nutrients when 
inoculated.
 Page 584: Relation between date of seeding and life 
period of soybean. The columns are: (1) Variety: Mammoth 
and Ito San. (2) 1907 and 1908. (3) For each year: Date 
planted, date harvested, life period in days. For both 
varieties, both years, the earliest planting date (April 3) gave 
the longest life period. For Mammoth, planted April 3 or 
April 2 and harvested Oct. 5 or 7, the life period was 186 
and 188 days. For Ito San, planted April 3 or April 2 and 
harvested Aug. 9 or July 25, the life period was 114 days.
 Page 585a: “Chemical analyses of Mammoth soybean 
hay cut at four different stages. Arlington Farm, Virginia. 
The columns are: (1) Stage when cut: Full bloom, fi rst 
pods, seed half grown, seed full grown. (2) Nutritional 
composition: Water, protein, fat, nitrogen free extract, fi ber 
ash. “The crop is best fi tted for hay when the pods are well 
formed. If allowed to stand much longer than this the stems 
rapidly become woody and the percentage of protein lower; 
and if left too long there is much loss in leaves.”
 Page 585b. “Yields of soybean hay at various American 
experiment stations in tons to the acre.” The columns are: 
(1) Variety–Black eyebrow, Ebony, Haberlandt, Ito San, 
Mammoth, Midwest, Peking, Virginia, Wilson. (2) States 
+ top yielding variety–Kansas (Midwest 2.8 tons/acre), 
Illinois (Haberlandt 2.9), Iowa (Haberlandt 2.5), Virginia 
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(Haberlandt 2.9), Mississippi (Midwest 2.6), New Hampshire 
(Ito San 2.4), Tennessee (Mammoth 3.2 tons/acre).
 Page 591: “Acre yields in bushels of soybean seed at 
various experiment stations.” The columns are: (1) Variety. 
(2) States + top yielding variety–Arlington, Virginia 
(Haberlandt 27.3 bu/acre), Tennessee (Midwest 25.9), 
Kentucky (Midwest 20.6), Delaware (Peking 32.7), Indiana 
(Ebony 24.9), Ohio (Ebony 24.9), Arkansas (Wilson 11.5), 
Illinois (Wilson 35.8), North Carolina (Mammoth 22.5).
 Page 593: “Viability of soybean seeds.” The columns 
are: Variety. Seed color. 1 year old per cent. (range 100.0 for 
Ito San down to 76.0 for Haberlandt). 2 year old per cent. 
(range 93.0 for Shanghai down to 2.5% for Haberlandt). 4 
year old per cent. (range 46.5% for Chernie down to 0.0% 
for Haberlandt). “The seeds do not retain their viability well, 
and it is not advisable to sow seed two years old without 
previously testing.
 Figures: Page 572: A non-original illustration (line 
drawing) of a soybean.
 Page 582: Roots of soybean plant, showing nodules. 
Address: Agrostologist in Charge of Forage Crop 
Investigations, Bureau of Plant Industry, USDA.

695. Foreign Crops and Markets (USDA Bureau of 
Agricultural Economics). 1924. Soya beans. 9(14):326. Oct. 
1.
• Summary: “An estimate by the South Manchuria Railway 
Co. of the soya bean crop in Manchuria is reported by 
Vice-Consul W.F. Nason, Mukden, China, to be as follows: 
The area is placed at 3,674,000 acres and production at 
84,464,000 bushels. This estimate is probably based upon a 
yield of 98 per cent of an average yield.”

696. Vuillet, J. 1924. Essais de Légumineuses fourragères 
poursuivis dans la Vallée du Niger en 1923 [Trials with 
forage legumes in the Valley of the Niger in 1923]. Revue de 
Botanique Appliquee & d’Agriculture Coloniale 4:690-92. 
Oct. 31. [Fre]
• Summary: Soybeans were grown near Ségou in Mali. The 
trials started in 1923 at the experiment station created in 
1921-22 in the valley of the Niger River, at the place named 
Niénébalé (Cercle de Ségou). The soybean variety grown 
was Early Yellow (Soja jaune hâtif). The soybean yield on 
the one good plot was 600 kg/ha, which is considered good.
 Note: This is the earliest document seen (March 2021) 
that clearly concerns soybeans in Mali, or the cultivation of 
soybeans in Mali. This document contains the earliest clear 
date seen for soybeans in Mali, or the cultivation of soybeans 
in Mali (1923; one of two documents). The source of these 
soybeans is unknown. Address: Experiment Station, Valley 
of the Niger, near Segou, Mali.

697. Crops and Markets (USDA). 1924. Soy bean production 
much less than last year: Soy bean acreage, yield, and prices. 

2(19):293. Nov. 8.
• Summary: “The 1924 commercial production of soy 
beans is expected to be 20% less than last year, according to 
reports received by the Department of Agriculture. The total 
acreage harvested for seed is nearly equal to last year, but 
in practically all the States the yield per acre was reduced, 
largely because of unfavorable weather conditions.”
 Delaware is a “heavy producer of Wilsons.” “The small 
production of Mammoth Yellows in North Carolina may be 
offset by larger supplies from adjoining states...”
 A table gives statistics for Delaware, Maryland, Virginia, 
North Carolina, South Carolina, Tennessee, Georgia, Indiana, 
Illinois, and Missouri. For each state is given: (1) 1924 
acreage for seed compared with 1923 (%). (2) 1924 yield per 
acre compared with 1923 (%). (3) Prices offered growers for 
thresher-run soy beans (per 100 lbs.). (3a) Nov. 12, 1921. 
Ranges from $3.05 in Tennessee down to $2.15 in Indiana. 
(3b) Oct. 23, 1922. Ranges from $2.55 in Tennessee down 
to $1.75 in Illinois. (3c) Oct. 24, 1923. Ranges from $3.15 
in Delaware down to $2.00 in Indiana and Illinois. (3d) Oct. 
22, 1924. Ranges from $5.00 in Maryland down to $2.25 in 
Illinois. Address: Washington, DC.

698. Chevalier, Aug. 1924. Légumineuses fourragères 
cultivées dans l’Inde anglaise [Forage legumes cultivated 
in British India]. Revue de Botanique Appliquee & 
d’Agriculture Coloniale 4(40):809-18. Dec. 31. [Fre]
• Summary: The section titled “Soja” (Soybeans, p. 818) 
states that the cultivation of soybeans has been introduced 
rather recently in British India, and the plant is cultivated 
here solely for food use of its seeds. In experiments at the 
farm at Pusa it yielded 7,836 pounds/acre (8,786 kg/ha) of 
green forage.

699. Hutcheson, Thomas Barksdale; Wolfe, Thomas 
Kennerly. 1924. The production of fi eld crops: A textbook 
of agronomy. 1st ed. New York, NY and London: McGraw-
Hill Book Company. xv + 499 p. Illust. Index. 23 cm. 
Series: Agricultural and Biological Publications, C.V. Piper, 
consulting editor. [3 soy ref]
• Summary: Preface: This book is designed to meet the 
needs of a standard course in fi eld crops.
 A table (p. 44) shows the yields per acre (of hay in 
tons, and seed in bushels; average of 6 seasons) of different 
soybean varieties tested at the Virginia experiment station. 
The varieties tested are Haberlandt, Mongol, Austin, 
Hollybrook, Virginia, Sable, Chiquita, and Medium Black. 
The highest hay yields came from Austin (3.14 tons) and 
Haberlandt (2.90). The highest seed yields came from 
Haberlandt (27.25 bu) and Mongol (24.58).
 A full-page photo (p. 45) shows a fi eld where a variety 
test is being conducted. “Note differences in degrees of 
maturation.”
 The section on “Shrinkage in grain” states (p. 132): 
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“Soybeans.–According to Welton the percentage of shrinkage 
of soybean seed, containing 17.67 per cent moisture at time 
of storage, was 3.76 per cent from Nov. 2, 1911 to Oct. 23, 
1912.
 The section on “The proper stage for harvesting some of 
the principal forage crops” has a subsection on “legumes.” 
Soybeans (p. 146) can be successfully cut for hay over a 
period of several weeks. Generally, they are best harvested 
when the pods are well fi lled and the lower leaves turning 
yellow. At the West Virginia Experiment Station, results 
reported by Dorsey (1918) showed that dry matter increases 
more than three times after blooming until the pods are full. 
“Each constituent studied, except for the protein, was found 
to be highest when the leaves had begun to fall from the 
lower portion of the stems.”
 A table on this same page 146 shows the “Yield of 
various nutrients in soybeans cut in different stages, in 
pounds per acre, at the West Virginia experiment station. 
The columns are: Date of harvest. Maturity (e.g., in bloom, 
or pods forming). Green forage. Dry matter. Protein. Fats. 
Carbohydrates. Fiber. Ash. Note: Protein peaked about 1 
week after all the other nutrients.
 The chapter on “Hay making” has a section titled 
“Practices in curing some of the principal crops.” The 
paragraph on soybeans (p. 160) begins: “Soybean hay can be 
more easily cured than can cowpea hay. However, with these 
two legumes, as with alfalfa and the clovers, the object is to 
prevent the loss of leaves as far as possible.”
 The chapter on “Silage” has a section titled “Crops for 
silage.” Corn and soybeans (p. 164) are considered “the most 
desirable crops for silage purposes.”
 Chapter 44, titled “Soybeans (Soja max)” has the 
following contents: Introduction. World production. 
Production in the United States. Historical. Classifi cation. 
Varieties and their distribution. A table shows, listed 
alphabetically: Barchet, Biloxi, Black Eyebrow, Chestnut, 
Chiquita, Early Brown, Ebony, Elton, Haberlandt, Hahto, 
Hollybrook, Ito San, Laredo, Mammoth Yellow, Mammoth 
Brown, Morse, Tarheel Black, Virginia, Wilson, Wilson Five; 
for each is given the number of seeds per bushel (seed size), 
and the number of days to maturity. Composition. Botanical. 
Uses (incl. oil, hay, silage). Culture: Seeds, time of seeding, 
rate of seeding, depth of seeding, inoculation, methods of 
seeding, time of cutting for hay. Curing soybean hay. Time of 
cutting for seed. Methods of harvesting seed.
 Crops to which a full chapter is devoted: Cereals. Corn. 
Wheat. Oats. Barley. Rye. Buckwheat. Sorghums. Cotton. 
Tobacco. Potatoes. Sweet potato. Peanuts. Some cultivated 
grasses. Clovers. Alfalfa. Soybeans. Miscellaneous crops: 
Cowpeas, millets, vetches, rape, fi eld pea, sunfl owers, 
mangel-wurzels, sugar beets, sugar cane, fl ax, rice. Contains 
a lengthy bibliography (p. 464-77). Also contains many 
interesting black and white photos, many tables, and a few 
maps.

 Thomas B. Hutcheson was born in 1882. Thomas 
Kennerly Wolfe was born in 1892. Address: 1. MS, MSA; 2. 
MSc, PhD. Both: Prof. of Agronomy, Virginia Polytechnic 
Inst.; and Agronomist, Virginia Agric. Exp. Station, 
Blacksburg, Virginia.

700. Smith, Raymond S. 1925. Experiments with subsoiling, 
deep tilling, and subsoil dynamiting. Illinois Agricultural 
Experiment Station, Bulletin No. 258. p. 153-70. Feb.
• Summary: Extensive comparisons of yield after 7-inch 
plowing, subsoiling 14 inches deep, deep tilling 14 inches 
deep, and dynamiting, are given for corn, soybeans, wheat, 
and sweet clover from 1913-1922 (See table 6, p. 162). All 
tillage operations were performed in the fall. The soil is 
a gray silt loam underlaid by a rather impervious layer of 
tight clay, varying from near the surface to 19 inches below. 
The yield (bushels per acre) for soybeans over 7 years was 
highest when the soil was dynamited (16.4), but almost as 
high (16.3) when plowed 7 inches deep.

701. Wilkins, F.S. 1925. Inoculation increases yield of 
soybeans: Some conclusions from tests of different methods. 
Successful Farming 23:15, 64. Feb.
• Summary: A summary of the research of Prof. W.H. 
Wright, who has charge of agricultural bacteriology at the 
University of Wisconsin. Most of his work is related to 
soybeans. Professor Wright has found that some strains 
of bacteria will satisfactorily inoculate a certain variety of 
soybeans, while other strains will not inoculate that variety at 
all. He fi nds that there is “great variation in the susceptibility 
of different varieties of soybeans to the same bacteria. For 
instance, the Manchu is the most diffi cult variety to inoculate 
of any he has tested; the Wisconsin Black, Ito San, and Early 
Brown are intermediate, while the Black Eyebrow variety is 
the easiest to inoculate of any that have been tested.”
 Cultures for inoculating soybeans can be obtained from 
most seed companies. They are easy to use by following the 
directions on the bottles.
 A photo shows the roots of ten soybean plants, each with 
many nodules on their rots. “Well inoculated legumes yield 
more and are richer in protein.” Address: Iowa Agric. Exp. 
Station.

702. Cardwell, G.A. 1925. Why not soybeans? Farming–The 
Business Magazine 23(1):8-9. April.
• Summary: Discusses the merits of the soybean in the 
cropping system, its superiority over the cowpea, varieties 
for good production, and experiences with soybeans of 
several producers from North Carolina and South Carolina. 
“Large seed varieties like Mammoth Yellow and Biloxi yield 
from fi fteen to twenty-fi ve bushels of seed per acre, or one 
to three tons of hay. O-too-tan [Otootan] and Laredo, small 
seed varieties, yield from six to seven bushels of seed per 
acre or two tons or more of good hay on good soil.” “During 



SOYBEAN YIELDS AND YIELD RESEARCH (10 BCE to 2021)   395

© Copyright Soyinfo Center 2021

the past several years there has been an increasing demand 
for seed of a few promising varieties of soybeans such as: 
Laredo, O-too-tan, Biloxi and Haberlandt, or Haberlandt No. 
38.” Concludes that “There is a place for soybeans on every 
farm.”
 Note: The author is promoting soybeans on behalf of his 
railway. Address: Agricultural & Industrial Agent, Atlantic 
Coast Line Railroad Co.

703. Moore, R.A.; Delwiche, E.J.; Briggs, G.M. 1925. 
Soybeans–A good legume crop, borrowed from the Orient. 
Wisconsin Agricultural Experiment Station, Bulletin No. 375. 
31 p. April.
• Summary: Contents: Introduction. Soybeans as a stock 
feed. Soybeans for hay. Soybeans provide rich concentrates 
for stock feeding. Soybean oil meal or oil cake. Corn and 
soybeans grown together. Soybeans for silage. Hogging 
off and sheeping off. Soybeans for pasture. Soybean straw. 
Soybeans are a good cash crop. A catch and emergency crop. 
Soybeans improve the soil. Where it is profi table to grow 
soybeans? Soybeans fi t into rotation. Preparing the soil. 
Inoculation necessary fi rst year. Planting with corn. Care of 
growing crop. Harvesting soybeans. Threshing soybeans. 
Storing the crop. The soybean plant. Selecting the variety. 
Tests of soybean varieties. Best varieties for Wisconsin. First 
trials with soybeans at Wisconsin Station.
 Table IV (p. 28) shows average yields of soybeans 
at Madison, Wisconsin, 1917-1924. Varieties tested (in 
descending order of yield): Wis. No. 39 Manchu (19.4 bu/
acre 7-year average), Black Eyebrow (16.1 bu/acre), Wis. 45 
Chestnut, Wis. 51 Ito San, Wis. 47 Elton, Wis. 48 Soysota, 
Wis. 50 Aksarben.
 “Soybeans were fi rst grown at the Wisconsin Station 
in 1901 and have been grown annually since that time” (p. 
28). “Breeding work with soybeans was started in 1902.” 
“It is quite largely through the introduction of soybeans that 
the sand barrens of Wisconsin have been able to maintain 
suffi cient forage to support dairy herds;...” (p. 30).
 “In 1902 several small fi elds of soybeans were started 
with the object in mind of seeing whether or not it was 
profi table to have hogs do the harvesting of the soybeans... 
it was found that gains of a pound a day were secured by 
pasturing soybeans with a fringe of blue grass around the 
plots without other feed.”
 “As early as 1910, soybean centers were established 
at Ellis Junction, Stevens Point, Grand Rapids, and near 
Friendship. In these parts of the state, soybeans were grown 
in large quantities and sold to various farmers living in the 
sandy regions. Eight hundred members of the Wisconsin 
Experiment Association were furnished with soybeans in a 
single year and grew them for seed. Through this method of 
procedure, soybeans were grown in large quantities and seed 
sold to farmers.” (p. 31).

704. Thatcher, L.E. 1925. The soybean in Ohio. Ohio 
Agricultural Experiment Station, Bulletin No. 384. p. 31-68. 
May. [27 ref]
• Summary: Partial contents: Residual effect on soil fertility. 
Harvesting and threshing the grain crop. Making soybean 
hay. Soybean silage. Varieties. Soybeans as an emergency 
crop. Corn and soybeans as mixed crop. Sudan grass and 
soybeans for hay. Labor cost of producing soybean hay and 
seed.
 The following tables are appended to the bulletin: 1. 
9-year average yields of crops in various rotations–Wooster 
1916-1924, inclusive. 2. Soil nitrates, soil moisture, and 
wheat yields following soybean hay cut at different dates. 
3. Composition of soybeans harvested for hay at different 
dates, Wooster. 4. Nitrogen, phosphorus, potassium, calcium, 
and magnesium content of soybean hay and roots. Date-of-
harvest test at Wooster, 2-year average percentage, 1922-23. 
9. Soybean varieties grown at Ohio State University, yield 
per acre. 10. Soybeans in variety test at Wooster: yield per 
acre. 11. Soybean hay in variety tests at Wooster: yield per 
acre. 12. Average yield of soybean seed in variety tests on 
experiment farms of the state. 13. Average yield of soybean 
hay in variety tests on experiment farms of state. 14. Corn 
and soybeans (grain), average per acre of triplicate test plots 
at Wooster, 1923. 15. Corn and soybeans (silage), average of 
triplicate test plots at Wooster, 1923. 16. Average expectancy 
of corn and soybean per acre based on 23 separate tests in 
Cornbelt states. 17. Ebony soybeans and Sudan grass mixture 
for hay, rate of seeding and yield per acre.

705. Ayres, W.E. 1925. Soybeans: Delta branch station. 
Mississippi Agricultural Experiment Station, Bulletin No. 
227. 39 p. June.
• Summary: Contents: Introduction. Soil and climatic 
adaptations. Producing the crop. Varieties. Uses of soybeans: 
For hay, grain, soil improvement, soiling, and silage. 
Soybean pests: Insects, diseases, rabbits.
 “The growth of the soybean area in Mississippi has been 
very rapid. In 1920 only 4,000 acres are reported. The 1924 
planting was 110,000 acres.”
 Ayres studied the yield (in bushels per acre) of grain 
from corn-soybean combinations as compared with corn 
alone–based on a 4-year average. The fi ve sets of conditions 
were: (1) Corn 24 inches apart, soybeans between hills at 
planting: Corn 17.1. Beans 7.17. Both: 24.87 = the best. (2) 
Corn 24 inches apart, soybeans between hills 3 weeks later: 
Corn 22.5. Beans 4.70. Both: 27.20. (3) Corn 24 inches 
apart, soybeans in alternate rows: Corn 15.1. Beans 5.93. 
Both: 21.03. (4) Corn 12 inches apart, soybeans in alternate 
rows: Corn 16.0. Beans 5.27. Both: 22.27. (5) Corn alone 24 
inches apart in the drill: Corn 24.20. Both: 24.20. Address: 
A&M College, Mississippi.

706. Hackleman, J.C. 1925. The economic value of the 
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soybean to northern agriculture. Proceedings of the American 
Soybean Association 1:83-91. Sixth annual fi eld meeting. 
Held 1-3 Sept. at Washington, DC.
• Summary: “The soybean has made a place for itself, and 
is in northern agriculture to stay. Like any new crop in a 
strange land, it is being grown by novices with all degrees 
of success. In spite of such handicaps it has made the most 
phenomenal increase in acreage of any crop now grown in 
the Corn Belt. Jumping from a comparative dot on the map, 
25,000 acres, in the fi ve central Corn Belt states in 1919 
to a noticeable area, 1,189,000 acres, in 1924 constitutes a 
signifi cant change in northern agriculture.
 “The soybean has not enjoyed this unusual adoption on 
Corn Belt farms simply as an experiment nor out of curiosity. 
It is being grown and will continue to be grown by thinking 
farmers because it has many points of economic importance 
in its favor.
 “The crop has at least six valuable assets, each of which 
has contributed its portion toward infl uencing farmers of the 
North Central states to turn so rapidly to the soybean during 
the past six years. Without any reference to the relative 
importance of these factors, they may be enumerated as 
follows:
 “(1) Richest protein-producing grain on the farm.
 “(2) Richest nitrogenous roughage adapted to most 
farms.
 “(3) Adapted to many uses and relished by all kinds of 
livestock.
 “(4) Ranks well as a cash crop.
 “(5) Adapted to wider range of soil types than any other 
legume.
 “(6) Being a legume, has merit as a soil builder.
 “Economical feed production is essential for a profi table 
and a satisfi ed livestock industry. The soybean offers the 
animal husbandryman the most satisfactory Corn Belt-grown 
concentrate now available.
 “Any system of agriculture to be attractive and merit the 
attention of the best citizenry must offer, at least, a system 
of self maintenance. Leguminous roughages are essential to 
profi table livestock production. The soybean is practically 
the only leguminous roughage that can be grown on many 
of the sour, less productive farms of the Corn Belt. Here 
the soybean when intelligently used, is enabling farmers to 
feed profi tably, thus allowing them to purchase limestone 
with which to launch a more permanent program of soil 
improvement.” Tables show: (1) The value of soybeans as 
a home-grown protein feed, compared with corn, oats and 
barley. For each crop is given the average yield (bushels and 
pounds per acre), the protein (percentage in the seed and 
pounds per acre given the average yield), and total digestible 
nutrients per 100 lb and per acre. Soybeans yielding 17 bu/
acre produce 338.6 lb of protein per acre, almost twice as 
much as corn and 3 times as much as oats or barley.
 (2) Average protein production per acre on Corn Belt 

farms in Illinois. Compares soybeans with alfalfa, red clover, 
oat hay, and timothy. For each crop is given the average yield 
in pounds, percent protein in the crop, digestible nutrients per 
100 lbs., production per acre of digestible protein, production 
per acre of digestible nutrients. Alfalfa has a slight lead over 
soybeans in production of protein per acre (394.32 vs. 374.4 
lb) and in digestible nutrients per acre (1919.52 vs. 1715.2 
lb).
 (3) The value of different feeds, per ton and per bushel. 
Soybean oil meal is worth $86.80, ground soybeans are 
worth $59.60, and linseed meal is worth $50.00.
 (4) Profi tability of various crops in Illinois. For 
soybeans, corn, wheat and oats are given the yield per 
acre, farm price per bushel, credit per acre for roughage 
and pasture, production cost per acre, net profi t per acre. 
Soybeans are the most profi table ($935 per acre), followed 
by corn ($7.71), oats ($2.96), and wheat ($1.06).
 (5) Does wheat satisfactorily follow soybeans? Yes. 
Planting wheat after soybeans (rather than corn or oats) 
increases the yield of wheat signifi cantly.
 (6) Inoculation of soybeans increases their yields of both 
seeds and hay, and increases the percentage of protein in 
both the seeds and hay. Address: Illinois Agric. Exp. Station, 
Urbana.

707. Schuster, G.L. 1925. Fertilizers for soybeans. 
Proceedings of the American Soybean Association 1:100-04. 
Sixth annual fi eld meeting. Held 1-3 Sept. at Washington, 
DC.
• Summary: “Soybeans were fi rst grown in Delaware about 
1908, with fertilizer tests; but in 1912, the soybean was 
substituted for the oat crop in experimental plats of corn, 
oats, wheat, and hay. Since then we have had corn, a cover 
crop of soybeans, and wheat and hay.”
 The Wilson variety of soybeans was grown in these 
fertility experiments. “Referring to the yield of beans, it 
will be noted that the average yield without any fertilizer 
treatments is 12.5 bushels per acre. Nitrate of soda increases 
this yield 2.7 bushels while acid phosphate increase the yield 
3.6 bushels. Muriate of potash gives us the greatest increase 
in yield of any single fertilizer material, that is, 5½ bushels 
per acre.” Address: Delaware Experiment Station.

708. Slate, William L., Jr.; Brown, B.A. 1925. Corn and 
soybeans as a combination crop for silage. Connecticut 
(Storrs) Agricultural Experiment Station, Bulletin No. 133. 
p. 353-78. Sept. [24 ref]
• Summary: This is a report of four years’ work with corn 
and soybeans for silage. “To be of any great value the 
soybeans must suffi ciently reduce the nutritive ratio and 
increase the total yield of feed per acre, to pay a profi t on the 
cost of adding them to the farm crop.”
 The combination increased the yield of green forage 
by approximately 1 ton/acre and the dry matter about 500 



SOYBEAN YIELDS AND YIELD RESEARCH (10 BCE to 2021)   397

© Copyright Soyinfo Center 2021

lb/acre over corn alone. The corn and soybeans cut for 
silage contained 670 lb/acre of protein, while the corn alone 
contained 550 lb/acre, narrowing the nutritive ratio from 
1 to 13, to 1 to 9.8. Drilling was signifi cantly better than 
checking. A stalk of corn to 3 of beans per 12 inches of row 
gave the largest total yield of green and dry matter and of 
protein. Under Connecticut conditions planting soybeans in 
the corn will add $10.00 per acre to the value of the silage 
produced.
 The various problems connected with the growing of the 
crops in combination are discussed. Address: Storrs, CT.

709. Garber, R.J.; Odland, T.E.; McIlvaine, T.C.; 
Quisenberry, K.S. 1925. Varietal experiments with soybeans. 
West Virginia Agricultural Experiment Station, Bulletin No. 
196. 16 p. Oct.
• Summary: Contents: Introduction. Cultural practices. 
Methods used in experiments. Experiments on the agronomy 
farm. Description of varieties: Haberlandt, Hamilton, Wilson 
and Wilson 89, Peking, Peking 1-21-7 and 1-21-8, Virginia. 
Experiments at the Maggie substation. Summary.
 “Soybeans are rapidly becoming one of the most 
important leguminous crops grown in West Virginia... 
The object of this bulletin is to present the results of 
certain varietal experiments that have been carried on at 
the Agronomy Farm near Morgantown and at the Maggie 
Substation located in Mason County.”
 Trials of 26 varieties were conducted between each year 
from 1921 to 1924 near Morgantown. The highest yielding 
variety, S.P.I. 36902, had an average seed yield of 31.2 bu/
acre over the 4 years. The highest yielding hay variety 
was Haberlandt, with an average yield of 10.53 tons/acre 
green and 2.60 tons/acre air dry. At the Maggie Substation, 
14 varieties were tested from 1922 to 1924. The variety 
Ohio 9035 (Hamilton) gave the best average seed yield for 
the 3 years, 37.3 bu/acre, while the variety Virginia gave 
the best yield of air dry hay, 3.10 tons/acre. Address: 1-3. 
Agronomists, Morgantown, WV.

710. Martin, Brice. 1925. Harvesting soybeans: Small 
combine harvester cuts loss in threshing. Wallaces’ Farmer 
50(47):1522. Nov. 20.
• Summary: “Farmers in central Illinois in the last two 
seasons have grown more or less disgusted with soybeans as 
a crop because of the diffi culty they have had in harvesting 
them. Using the binder to get a seed crop off of the ground, 
they have had trouble with their machines and lost much of 
the crop. For that reason, any suggestion of a better method 
of handling beans, which have become to a considerable 
extent a regular part of the crop rotation of corn belt farms, 
meets with their interest. This was attested to at a harvesting 
demonstration held recently on the John T. Smith farm, near 
Tolono, Champaign county, Illinois.
 “More than a thousand farmers turned out for the 

demonstration... This demonstration was held under the 
direction of the farm mechanics department of the Illinois 
Agricultural College, Urbana; the United States Department 
of Agriculture; the Champaign County Farm Bureau, the 
machinery manufacturers and Mr. Smith.
 “Interest of the farmers gathered to see the different 
machines assembled on the farm; centered in two combined 
reaper-threshers at work in a fi eld of Manchu beans. This is 
the second season for these machines in central Illinois. Last 
year the fi rst one introduced in the corn belt successfully 
handled a crop of soybeans on the farm of Garwood Bros., at 
Stonington, in Christian county.”
 “At the demonstration the beans were still standing in 
good shape. A week of showers had left them damp and 
tough... A factory representative of the company that sent in 
the machine for the demonstration said that usually no teeth 
were needed in the concaves to handle beans.
 “I.P. Blauser, of the farm mechanics department, who 
has been observing the work of these machines, had planned 
to make a check on their effi ciency in the fi eld, but the rain 
coming on before the demonstration had progressed far, 
interfered with his work. But the farmers who followed the 
combines about the fi eld, watching every operation and 
doing some checking on their own account, were impressed 
with their performance.”
 Mr. Blauser’s informal measurements showed that the 
percentages lost in harvesting with the other machines was 
as follows: Binder 25.1% of the crop which would otherwise 
yield 36.8 bu/acre. Self-rake reaper 14.6%. Mower 18.3%. 
These fi gures do not take into consideration the loss that 
comes from handling the crop under normal farm conditions.
 “At Ivesdale, also in Champaign county, Will Tabaka 
has a combine with which he is harvesting 300 acres of 
beans on four farms. Last week he cut and threshed a fi eld of 
Manchus for his brother, Charles Tabaka, in which the yield 
was 39 bushels per acre. The beans were weighed across the 
scales and the fi eld was measured.
 “That yield is considered high, but Mr. Tabaka attributes 
it to the fact that the combine is getting all of the beans from 
the ground and from the stalks as they are threshed. He has 
only threshed about 60 acres out of the 300, being hindered 
by the bad weather.
 “Having demonstrated their ability to handle the crops 
in fi ne shape, it remains to be seen how long the combines 
stand up and how they will work in small grains in a wet 
season.”
 A photo shows a harvester being pulled by a tractor. 
Also shown is the “sacking platform;” it can be removed and 
a wagon hooked on.

711. Crops and Markets. Monthly Supplement (USDA). 
1925. Soybean crop expected to be about same as last year: 
Soybean acreage, yield, and prices. 2(Supplement 11):369. 
Nov.
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• Summary: A table gives 1925 acreage for seed compared 
with 1924, 1925 yield per acre compared with 1924, and 
prices offered growers for thresher-run soybeans (per 100 
lbs.) for Oct. 1922, Oct. 1923, Oct. 1924, and Oct. 1925–for 
the following states: Delaware, Maryland, Virginia, North 
Carolina, South Carolina, Tennessee, Georgia, Indiana, 
Illinois, and Missouri. Prices were highest in South Carolina, 
Tennessee, and Georgia, where $4.00 to $6.65 was offered.

712. Ferris, E.B.; Anderson, W.S. 1925. Report South 
Mississippi Branch Experiment Station 1925. Mississippi 
Agricultural Experiment Station, Bulletin No. 232. 16 p. 
Dec.
• Summary: Corn grown alone produced 35.6 bushels/acre; 
corn with soybeans 29.9 bushels; corn with cowpeas 29.5; 
with velvet beans 13.6. Cowpeas alone made 32.2 bushels, 
and when grown with corn 19.7 bushels. Soybeans alone 
made 12.1 bushels per acre, and 6.9 bushels when grown 
with corn.
 The section titled “Soy bean varieties” states (p. 5): “On 
April 1, six varieties of soy beans were planted here...” The 
yields of forage and beans are given for each variety: Wilson, 
Virginia, Mammoth Yellow (misnamed), Laredo, Biloxi, 
Otootan. Address: 1. Director; 2. Horticulturist. Both: South 
Mississippi Branch Station.

713. Meharry, Charles L. 1925. Sixth annual business 
meeting: Chicago, Illinois–1925. Proceedings of the 
American Soybean Association 1:25-29.
• Summary: “The National Soybean Association met at 
10:15 o’clock in the morning of December 1, 1925, in 
the Record Building, Union Stock Yards. President W.J. 
Morse was unable to be present and Vice-President J.L. 
Robinson presided. He reported to the meeting that it had 
been Mr. Morse’s plan that as much time as necessary be 
given to the consideration of a constitution and by-laws for 
the organization and, therefore, no program as in previous 
meetings had been prepared. Mr. Robinson reported that 
invitations for the 1926 fi eld meeting had been received 
from North Carolina, South Carolina and Mississippi at the 
fi eld meeting held at Washington, D.C. A committee was 
appointed, consisting of Professor G.M. Briggs, Wisconsin, 
Mr. W.E. Riegel, Illinois, and Professor E.G. Churchill, 
Iowa, to make nominations for offi cers of the Association 
and to consider the invitations from the above three states.
 “The Chairman of the Committee on Constitution and 
By-laws appointed by President Morse was called upon to 
make their report and suggestions.
 “Chairman Charles L. Meharry, Indiana, reported that 
the Committee consisted of the following members: W.E. 
Ayres, Mississippi; H.S. Clapp. Virginia; F.P. Latham, North 
Carolina; Taylor Fouts, Indiana; John T. Smith, Illinois; 
and C.B. Newton, Ohio. Of these members, Mr. Newton 
declined to serve as he had discontinued the growing of 

soybeans for seed, and Mr. Clapp and Mr. Latham were 
unable to be present. The four members of the Committee 
present had worked on the problem and were ready to report 
their recommendations for a Constitution and By-laws. Mr. 
Meharry moved the adoption of the Constitution and By-
laws as read, the motion was seconded. Mr. Robinson asked 
the members whether they cared to consider the document 
as a whole or article by article. It was moved, seconded, 
and carried that consideration be given the Constitution as 
a whole. The vote upon the motion resulted in a unanimous 
adoption of the Constitution and By-laws recommended by 
the Committee.
 “Professor Briggs, Chairman of the Committee on 
Exhibition Standards reported that some progress had 
been made but that much more might be accomplished. 
The Committee’s report was received and the Committee 
continued.
 “Mr. I.C. Bradley, in charge of the soybean oil mill of 
the Funk Seed Company, was called upon to talk on the 
soybean industry.”
 “Mr. F.A. Wand, of the soybean department of the Staley 
Corn Products Company, discussed the price of soybeans as 
related to the extension of the soybean oil crushing industry. 
It was pointed out that the price to be paid by the oil mills 
was strictly limited by the price of their products. The color 
of soybean seed as related to the crushing industry was 
discussed and it was insisted that the manufacturers preferred 
a light-colored bean, preferably yellow. Mr. Wand stated 
that his company was not pushing the sale of soybean oil 
meal but was trying to develop a demand for soybean fl our 
for human consumption. This would bring a much higher 
price for the product and, therefore, permit the manufacturer 
to pay a higher price to the bean producer. He reported that 
the company had developed two new soybean products, 
namely: a core oil and a core binder which are used in the 
manufacture of iron and steel castings. These products create 
no dangerous gas or disagreeable odor and are very desirable 
from these standpoints. Mr. Wand discussed briefl y methods 
of harvesting and the creating of central markets for beans. 
He spoke of the handling of beans by the Chicago Board of 
Trade and said that the Staley Company had been buying 
beans contracted for through this source.
 “Professor J. Buchanan, Canada, discussed variety tests, 
methods of seeding and cultivation, and the introduction of a 
new selection known as O.A.C. No. 211, developed from the 
Habaro variety. He favored cultivation with the harrow and 
weeder, and emphasized the importance of cultivating when 
the weeds are small. It was stated that the best results were 
obtained from the row method of seeding.
 “Mr. Justus Miller, Canada, spoke of the injury to their 
corn crop by the European corn borer and said their acreage 
of corn would need to be cut at least forty percent to check 
the depredations of the pest. He suggested that one of the 
chief substitutes for corn should be soybeans. Soybeans have 
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proved successful in Ontario [Canada], and the O.A.C. No. 
211 and Manchu varieties were most promising.
 “Mr. C.W. Tabaka, Mr. W.E. Riegel and Mr. J.T. Smith 
of Illinois, spoke of their experiences in the use of the 
harvester-thresher combine. Mr. Tabaka reported there was 
very little waste and not nearly so much damage to the crop 
when this method of harvesting was used. A yield of forty-
nine bushels to the acre was obtained on one of his fi elds 
of soybeans. Mr. Riegel reported threshing soybeans with 
the combine which showed 14.4 percent moisture. On the 
same day a neighbor using an ordinary grain separator had 
threshed beans which had been bound with a grain binder 
and shocked in the manner customary in Champaign County, 
Illinois, and these beans showed a moisture of 24.6 percent. 
The difference of more than 10 percent would probably 
make a very great difference in the way the seed of these 
two crops would keep in the bin. Mr. Riegel reported a very 
great saving of labor with the combine over the old methods 
of harvesting and threshing. Mr. Smith stated that he had 
successfully harvested soybeans, oats, wheat, clover, and 
timothy seed with the combine.”
 “The members in attendance were urged to join the 
new Association which is to be known as The American 
Soybean Association, and to pay their dues immediately 
in order to have a fund with which to publish a report of 
the Washington, D.C., meeting. The following persons 
were enrolled as members of the new Association: Walter 
Godchaux, G.M. Briggs, Taylor Fouts, W.E. Riegel, J.T. 
Smith, A.G. Obrecht, C.W. Tabaka, I.C. Bradley, W.E. Ayres, 
W. Ostrander, J. Miller, J.L. Robinson, and C.L. Meharry.
 “The meeting adjourned about 12:00 noon.
 “At a meeting of the Board of Directors, held after the 
adjournment of the regular meeting, Mr. W.J. Morse was 
appointed to edit the publications of the Association.”
 Note: The name “American Soybean Association” was 
fi rst used offi cially at this meeting on 1 December 1925. 
Address: Secretary, National Soybean Assoc.

714. Adachi, Kinnosuke. 1925. Manchuria: a survey 
(Continued–Document part II). New York, NY: R.M. 
McBride & Co. xvii + 401 p. Plus 62 plates on unnumbered 
leaves. Illust. Maps (many, 1 folded, p. 10). 24 cm.
• Summary: Continued (p. 161): “The South Manchuria 
Railway experts placed the production of soya beans in 1915 
at 108,782,216 bushels, valued at 306,765,849 yen. Crop 
conditions were bad in 1923. And so far they are not any 
better in 1924. The crop estimate for 1924 is placed at not 
much more than 84,385,000 bushels.
 “Soya beans ascended to their present pinnacle of 
fame through three distinct channels: First as food both for 
humans and for domestic animals; second, as fertilizer; and 
third as raw material for various industrial purposes. The 
remarkable thing about it all is the number of its incarnations 
as food articles. As soy sauce it is beloved by all the culinary 

artists of the Middle Kingdom and of the East generally, as 
well as by innumerable patrons of chop-suey palaces in the 
United States. It is eaten daily by hundreds of millions of 
Orientals as bean curd [tofu]; boiled, baked, roasted beans 
are also prized by them. It makes a good soup, it turns into 
innumerable forms of breakfast foods, and French artists 
take pride in using it as coffee substitute. As vegetable milk, 
it takes to itself the forms of condensed as well as fresh 
milk; and it turns into confections and casein, and into fresh, 
dried, smoked, fermented cheese. Moreover, green beans 
are everywhere used as a green vegetable, as salads, and as 
canned vegetable. Bean meal masquerades under many a 
form of fashionable breakfast and infant food. It also takes 
on the form of crackers and macaroni. Bean fl our makes 
excellent bread, cakes, muffi ns, biscuits. German millers 
are reported to have found that, mixed with wheat fl our, 
bean fl our adds a great deal to the food value of bread and 
biscuit. This comes from the great proportion of albuminoids 
[protein] found in the soya bean. It also adds a certain 
pleasant and appetizing fl avor to bread and biscuit.
 “It is in the form of oil that soya beans are conquering 
a large and ever-expanding fi eld in the modern industrial 
world. Bean oil is used in the manufacture of glycerine, 
explosives, enamels, varnish, butter substitutes, lard 
substitutes, edible oils, salad oils; on waterproof goods, 
linoleums; as paints; for both soft and hard soap stock; for 
celluloids, rubber substitutes, printing inks, and lighting 
and lubricating oils. For usefulness in the industrial fi eld, 
soya beans outrank all the other agricultural products of 
Manchuria. In this fi eld, they promise to do for Manchuria 
what raw silk has done for Japan.
 “In South Manchuria there are no less than 200 milling 
concerns extracting oil from beans. The mills vary from 
hand presses to the gigantic steam and electric presses at 
Dairen which are the last word in up-to-date mechanical 
equipment. In 1915 a method of extracting bean oil by 
chemical processes was tested and perfected by the technical 
experts of the South Manchuria Railway. Following their 
time-honored plan, the company turned the plant and process 
over to a private company that it might be worked by an 
independent concern on a purely commercial basis. Suzuki 
Bean Mill at Dairen is the result. It is one of the striking 
landmarks of the great port.
 “Admittedly, the Japanese are the champion bean-eaters 
of the world. The standard Japanese breakfast begins with 
a soup made of a bean preparation called miso. Where the 
American uses his salt-shakers, we Japanese use tiny blue 
china pots fi lled with soy sauce to season our food. Tofu is 
one of the most popular articles of food: it is a bean curd. 
There is not a Japanese meal which does not depend largely 
on the bean, whether it be breakfast, lunch, or dinner.
 “In the days following the Japanese-Chinese war when 
the victorious Manchurian Army of Japan came marching 
home, the taste for the soya beans of Manchuria followed it. 
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The discovery that the Manchurian beans could be laid down 
at Nagasaki, Kobe and Tokyo at less than their production-
cost in Japan, opened up a brand-new chapter in the humble 
life of the Manchurian bean.
 “With all that, it was not exactly as a food staple that the 
soya bean achieved its sensational conquest over Nippon. 
Just about that time the price of fi sh manure in Japan had 
been climbing, as it has been ever since. The catch of 
herring along the Japan coast had been steadily declining. 
That caused scarcity of fi sh manure, while the rice fi elds 
of Japan had to have fertilizer. At this juncture some brave 
spirit among the timid farmers of Japan tried an adventure of 
fertilizing his paddy fi eld with bean-cake. The success was 
instantaneous.
 “There was a big noise made over the discovery. It 
was hailed everywhere as epochal. It was so impressive 
and so profound, in fact, that for a time the bean oil and the 
bean-cake changed their relative positions. Oil became a 
mere humble by-product, and the bean-cake the chief end 
of oil-mill industry. Japan found in soya beans the savior 
of her fast-failing rice fi elds. That must mean something to 
a people of 57,000,000 hungry mouths which can not get 
along without rice three times a day. In the United States and 
in Europe, it is in the form of oil that the Manchurian beans 
are making their way into their industries. The scarcity of 
cotton-seed oil has forced many a soap-maker to go gunning 
for some satisfactory substitute. Many of them have found it 
in the bean oil. In 1918, the United States took 90 per cent. 
of the bean-oil export of Manchuria. While this tremendous 
proportion has not been maintained since then, America has 
been a chief customer for the bean oil. In examining the 
export fi gures at such ports as Dairen, one should always 
bear in mind that a very large portion of the beans shipped 
to Kobe, for example, is really meant for the United States. 
They pass through the oil mill at Kobe, and in the shape of 
bean oil they pass on to the United States.
 “This Manchurian bean, which came out of obscurity a 
couple of decades ago and in 1920 made up 74.2 per cent. 
of the total value of the exports of the port of Dairen, grows 
on a plant not quite three feet tall as a general thing, and 
in a pod a couple of inches long. It is a hardy citizen of the 
fi eld. It suffers very little from pests and is largely immune 
to all manner of plant diseases. It calls not for fertilizer, and 
it stands the rigor of Manchuria’s climate better than most 
plants. Mr. Keiji Adachi, an acknowledged authority, puts 
the different kinds and varieties of Manchurian beans at 
200 in number; but for practical commercial purposes, the 
soya beans are divided into three major groups according 
to the color of their skins: 1. Huangtou, or yellow bean; 2. 
Chingtou, or green bean; 3. Heitou, or Wutou, the black 
bean.
 “The yellow bean, which goes under the popular 
name of Chinyuan, or golden-round, is the name of the 
common beans in Manchuria to which belong such species 

as Fentien white eyebrow and great white eyebrow, black-
navel, four-grain-yellow, small-golden-yellow, and many 
others. Of them four-grain-yellow is now being more and 
more cultivated all over both South and North Manchuria. 
It contains a greater percentage of oil than any other kind, 
sometimes as high as 20 to 22 per cent.
 “The green bean is the same as the yellow in shape and 
size, only different in color. It is subdivided into two kinds: 
one with green skin and yellow meat; the other green both 
inside and out. It is largely cultivated south of Mukden and 
classed under such names as large-grain-green, four-grain-
green, pink-hair-green, iron-pod-green, and so on. It does not 
contain as much oil as the yellow bean and therefore is not as 
highly prized as the other.
 “The black bean is subdivided into three kinds: I. 
Tawutou, a large black bean which has black skin and green 
interior; 2. Hsiaowutou, or small black bean which is black 
outside and yellow inside; and 3. Pienwutou, or fl at black 
bean, which also has yellow meat. The black bean is used 
more for feed for domestic animals and for fertilizer, and 
also as vegetable food for men; while the yellow and green 
beans are used almost entirely for the extraction of oil.
 “The average yield of beans is about twenty-four to 
thirty bushels an acre, although some writers are making 
such extravagant claims as forty to seventy-fi ve bushels an 
acre.
 “The chemical analysis of the three beans according 
to the Dairen Central laboratory is as follows, stated in 
percentage:
 A table shows: The yellow bean contains 9.11% water, 
39.90% albuminoid (highest), and 17.59% fat (highest).
 The green bean contains 12.64% water, 36.47% 
albuminoid, and 16.23% fat.
 The black bean contains 10.74% water, 35.32% 
albuminoid (lowest), and 15.80% fat (lowest).
 Note: This comparison would have been more 
meaningful if the water content of each of the three types had 
been adjusted to be the same.
 Photos facing page 158 show: (1) “Third weeding of 
a soya-bean fi eld in Manchuria.” (2) “A mature soya-bean 
fi eld” (Continued). Address: Author.

715. Hughes, Harold DeMott; Henson, Edwin Ray. 1925. 
Crop production data: Notes for students in Farm Crops 51 
and 52 consisting of a digest of data bearing on certain crop 
production problems. Ames, Iowa: Iowa State College, Farm 
Crops and Soils Dep. 258 p. Illust. No index. 23 cm.
• Summary: Soy is mentioned on many, many pages in this 
book–which is crippled by lack of an index. The interesting 
and more important mentions are as follows:
 Page 28: Table 9, “Crop acreage, yields and values in 
Iowa” for 1923. Soybeans grown alone: Acres: 7,155. Yield: 
18,0 bu/acre. Price: $1.75. Soybeans with other crops: Acres: 
150,582. Footnote: Only recently did statistics start to be 
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kept on soybeans in Iowa.
 Page 48: “39. Adaptation of Soybean Varieties. Varieties 
have different habits of growth and certain varieties have 
proven better adapted for one purpose than for another. Iowa 
Bulletin No. 228 gives the yields and recommendation of 
varieties as a six-year average.
 “Table 24. Varieties of Soybeans for Various Purposes. 
(Figures in parenthesis are the yields of the variety.)” The 
purposes are: (1) Alone for seed (bu per acre). (2) Alone for 
Hay (tons). (3) In Corn to Hog Down (in order of value). (4) 
In Corn for Silage.
 Page 129: Table 100, “Crop acreages and number 
of animal units it would support.” The 287,000 acres of 
soybeans grown will support 57,000 animals.
 Pages 131-33 have the following contents: Uses of 
soybeans. Time to plant. Method and rate to seed. Cultivation 
of soybeans. Harvesting soybeans, Soybeans in corn. Table 
105. “Yield of soybean seed in bushels with rates given.” 
Drilled in 8-inch of 10-inch rows, or broadcast. Table 106. 
“Cultivation of soybeans, implement use, direction to 
cultivate and the effect on stand and yield.” Implements are 
harrow, weeder, and rotary hoe.
 Harold Hughes lived 1882-1969. Edwin Henson was 
born in 1896. Address: 1. Prof. of Farm Crops, and Chief in 
Farm Crops, Iowa State Agric. Exp. Station; 2. Asst. Prof. of 
Farm Crops. Both: Iowa State College, Ames, Iowa.

716. Mamloxi: New U.S. domestic soybean variety. 1925. 
Seed color: Yellow, hilum brown spots.
• Summary: Sources: Banks, G.H. 1936. “Arkansas 
soybeans in 1935.” East Arkansas Record (Helena, 
Arkansas) 5(138):2. Jan. 28. Soybean Section. “The Rice 
Branch Experiment Station of the University of Arkansas 
College of Agriculture has conducted numerous experiments 
with soybeans” over a period of six years. “Coarse-stemmed 
but making a good tonnage are the White Biloxi, Biloxi and 
Mamloxi... For bean production, high yielding honors go 
to Mamloxi, White Biloxi, Mammoth Brown, Delta 6677, 
Biloxi and Laredo.”
 Kaltenbach, D.; Legros, J. 1936. “Soya: Selection, 
classifi cation of varieties, varieties cultivated in various 
countries.” International Institute of Agriculture (Rome) 
Monthly Bulletin of Science and Practical Agriculture 
27(5):165T-89T. May. See p. 169T-171T. The soybean 
variety Mamloxi has been studied in Mississippi for 5 
years at the Experiment Station of Delta, Stoneville. The 
average seed yield during that time was 22.2 bushels/acre. 
Characteristics: “This is a hybrid between the varieties 
Mammoth and Biloxi. The plant has an erect growth habit, 
the seeds are yellow with brown spots. It is a very prolifi c 
variety, matures in the same time as Mammoth, the pods 
show very little tendency to open and it is a good forage 
variety of sown thickly.”
 Morse, W.J.; Cartter, J.L. 1939. “Soybeans: Culture 

and varieties.” USDA Farmers’ Bulletin No. 1520 (Revised 
ed.) 39 p. Nov. See p. 12. “Mamloxi–A selection from a 
cross between the Mammoth Yellow and Biloxi varieties 
developed by the Delta Branch Station, Stoneville, 
Mississippi, in 1925. Maturity, about 145 days; pubescence, 
gray; fl owers, white, appearing in 85 to 90 days; pods, two- 
to three-seeded; seeds, straw yellow with brown hilum, 
about 2,852 to the pound; germ, yellow; oil, 18.58%; protein 
46.06%.”
 Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. 
“USDA soybean germplasm collection inventory.” Vol. 1. 
INTSOY Series No. 30. p. 12-13. Mamloxi is in the USDA 
Germplasm Collection. Maturity group: VIII. Year named or 
released: 1922. Developer or sponsor: Delta ES (Experiment 
Station), Stoneville, Mississippi. Literature: 11. Source and 
other information: Selected from a natural cross ‘Mammoth 
Yellow’ x ‘Biloxi’. Prior designation: None. Address: USA.

717. Piper, C.V.; Oakley, R.A.; Vinall, H.N.; Pieters, A.J.; 
Morse, W.J.; et al. 1925. Hay. Agriculture Yearbook (USDA) 
p. 285-376. For the year 1924. See p. 322. [4 ref]
• Summary: The section titled “Soybeans” states: “Like 
cowpeas, the production of soybeans is confi ned principally 
to the Eastern States (See fi g. 27)... Unlike the cowpea, 
the soybean acreage has increased rapidly in recent years 
principally in the Corn Belt and adjoining States. The 
estimated acreage of soybeans in 1923 was 2,037,000. There 
were 794,000 acres of this total [39%] cut for hay, producing 
1,155,000 tons. A large acreage of soybeans is interplanted 
with corn and pastured off when the crops have matured.
 “Soybeans are not so sensitive to cool weather as are 
cowpeas and they succeed better on heavy clay soils... The 
plants are upright and are easier to harvest for hay than are 
cowpeas. The hay, although coarse, is relished by all kinds of 
livestock.
 “Soybeans should be cut for hay as soon as the pods are 
formed. Not more than half of the roughage given to horses 
should be soybean hay, and in fattening steers the quantity 
should be limited on account of its laxitiveness. The extent 
of this laxative effect depends largely upon the quantity 
of beans which the hay contains. It is a valuable hay for 
growing stock and for dairy cattle it ranks just below alfalfa 
and red clover. It is considered second only to alfalfa as a 
roughage for sheep and goats. or hogs the value depends 
largely upon the content of the beans. Soybean hay cut early 
and cured properly may be fed to poultry with good results.”
 A map (p. 320) shows the acreage of annual legumes 
cut for hay in 1919. Each dot represents 2,000 acres. “The 
annual legumes, including cowpeas, soybeans, fi eld peas, 
peanuts, and vetches, are most important in the Southeastern 
States. That portion of the crop cut for hay represents only 
a small part of the total acreage of these legumes.” A photo 
(p. 322) shows soybeans being harvested for hay by a farmer 
on horse-drawn farm machinery. It notes that soybean hay 
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is especially valuable as a feed for dairy cattle. Address: 
Bureau of Plant Industry, USDA, Washington, DC.

718. Briggs, Lyman J.; Campbell, A.B.; Heald, R.H.; Flint, 
L.H. 1926. Electroculture. USDA Department Bulletin No. 
1379. 34 p. Jan. See p. 12, 20. [48 ref]
• Summary: “The term ‘electroculture’ as used in this 
bulletin refers to practices designed to increase the growth 
and yield of crops through electrical treatment, such as 
the maintenance of an electric charge on a network over 
the plants or an electric current through the soil in which 
the plants are growing. During the past 75 years many 
experiments in electroculture have been carried out with 
varying degrees of refi nement. Some of these experiments 
indicate that the yield of crops can be materially increased by 
electrical treatment. Others, conducted along similar lines, 
fail to show any marked response to the treatment. In this 
latter class are included the experiments conducted by the 
Offi ce of Biophysical Investigations of the Bureau of Plant 
Industry, which are reported in the following pages.”
 “Experiments in 1914–Soybeans were planted in June, 
1914, and subjected to a 6,600-volt 25-cycle treatment 
(alternating charge) continuously from July 15 to October 19, 
when the crop was harvested.” The ratio of treated to control 
was 0.97 after cutting, 1.13 after drying, and 1.04 for the 
beans only after threshing. Address: Offi ce of Biophysical 
Investigations, Bureau of Plant Industry, USDA, Washington, 
DC.

719. Prairie Farmer. 1926. Threshed beans January 1. 
98(6):14. Feb. 6.
• Summary: “George M. Traxler, manager of the Wm. H. 
Suffern Farms, Piatt county, Illinois, reports that a fi eld of 
soys on this farm was left in the fi eld all fall. On December 
28 they were cut with a mower and were raked into rows 
with a side-delivery rake.
 “On January 1, 1926 the beans were hauled in and put 
through the threshing machine and yielded 25 bushels per 
acre on the entire 40 acres.”

720. Scott, E.D. 1926. Growing soybeans (Letter to the 
editor). Prairie Farmer 98(10):17. March 6.
• Summary: Mr. Scott, who raised his fi rst soys in 1905, has 
found that they yield well on good strong corn land. “Lately 
our yields have been 30 to 40 bushels to the acre and we 
believe it possible to produce 50 bushels to the acre.”
 “After trying various ways of planting and different 
varieties of soys, we are now growing Ohio 9035 in 30-
inch rows, planted with the corn planter with cut out plates, 
and cultivated with the corn cultivator.” Address: Morgan 
County, Illinois.

721. Gioebel, Gunnar. 1926. The relation of the soil nitrogen 
to nodule development and fi xation of nitrogen by certain 

legumes. New Jersey State Agricultural Experiment Station, 
Bulletin No. 436. p. 1-125. June. [181 ref]
• Summary: A superb history of the subject and review of 
the literature. This was originally his “thesis submitted to 
Rutgers University in partial fulfi llment of the requirements 
for the degree of Doctor of Philosophy, May 1, 1925.”
 Contents: Introduction. Historical: Process of nitrogen 
fi xation, Amounts of nitrogen fi xed, Distribution of nitrogen 
in tops and roots of legumes, Effect of growth of legumes 
on the nitrogen balance of the soil, The infl uence of various 
factors on nodule development and nitrogen fi xation, 
Discussion of factors controlling nodule formation, Theories 
of depressive infl uence of nitrates, Theories of immunity.
 Experimental: Procedure, Preliminary experiments, 
Vegetation experiments with alfalfa, Vegetation experiments 
with soybeans.
 Discussion. Summary. Bibliography.
 The author found that if Rhizopus japonicum was kept 
in contact with high concentrations of sodium nitrate, its 
capacity to form nodules on the soybean plant was not 
affected, and the number of nodules on the roots of the 
soybean plant was not markedly reduced, even when the 
values were corrected for different sizes of plants, but the dry 
weights of the nodules were decreased in proportion to the 
level of combined nitrogen.
 Wilson (1940, p. 121) notes that “the results of Giöbel... 
suggest that fi xation occurs even in the presence of an 
excess of combined nitrogen, but several objections can 
be raised against this interpretation. Giöbel determined the 
quantity of nitrogen fi xed by subtracting the total nitrogen 
in uninoculated controls, which had been supplied with 
varying levels of sodium nitrate, from the corresponding 
inoculated cultures. Since the soybeans were grown in open 
containers under nonsterile conditions, algae developed 
in all the cultures; as a result the nitrogen balance of the 
uninoculated controls showed defi cits of from 15 to 40 mg. 
Obviously the values given in Table 12 for nitrogen fi xed 
are only approximate. Furthermore, since the sodium nitrate 
was added periodically, the added nitrogen may have been 
completely utilized at times, especially during the fi rst 
month. There is no proof that combined nitrogen was always 
present, so the data can hardly be used as evidence that 
fi xation occurs in the presence of sodium nitrate.” Address: 
PhD student, Rutgers Univ.

722. Mumford, H.W. 1926. A year’s progress in solving 
some farm problems of Illinois. Illinois Agricultural 
Experiment Station, Annual Report 39:1-184. For the year 
ended June 30, 1926.
• Summary: Soybeans are discussed in the following 
sections and pages: Soils and crops: Promising strain found 
in search for better soys (p. 29-30; strain A.K. 3, or Illini, 
is better than Ebony. A pure-line selection from the A.K. 
soybean variety, it gave the highest yield this year in the 
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variety test on the South Agronomy Farm. In a cross between 
Sable and Manchu, yellow seed coat proved to be dominant 
to black).
 Illini soybean now leading one in variety tests (p. 30-31; 
it made an average yield of 50.9 bushels/acre on two plots in 
variety tests made during the past year by J.C. Hackleman 
and W.L. Burlison. Other varieties tested: A.K. A.K. 2 
{second best yield, 48.2 bu/acre}, Aksarben, Arlington, 
Black Eyebrow, Columbia, DeKalb, Dunfi eld, Ebony, Elton, 
Haberlandt, Hamilton, Hong Kong, Hoosier, Hurrelbrink, 
Illinois 13-181, Ito San, Lexington, Manchu, Midwest, 
Mikado, Morse, Peking, Virginia, Wea, Wilson 5 [Wilson-
Five], and Wisconsin Black).
 Inoculation brings big increase in soybean yields 
(p. 32; tests made by O.H. Sears, Soil Biology). Further 
work confi rms cross-inoculation results (p. 32). Certain 
commercial legume cultures worthless (p. 32; But Sears 
found some commercial cultures to be effective). Pure 
cultures better than soil for inoculation (p. 32-33). Wheat not 
always unsatisfactory after soybeans (p. 33).
 Livestock Investigations: Oil in soybeans found to be 
cause of soft pork (p. 54-59). Soybean study yields only 
results of their kind (p. 73-76; Digestibility of soybeans and 
soybean oil meal for sheep).
 Dairy cattle and dairy products: Economy of grinding 
soybean hay is doubtful (p. 89-90).
 Agricultural economics: Scope of soybean marketing 
studies widened (p. 119; studies by C.L. Stewart and L.F. 
Rickey have been extended to include the results of the 1925 
census).
 Farm mechanics: Combine shows promise for soybean 
harvesting (p. 131-32; “Tests made by E.W. Lehmann and 
I.P. Blauser, Farm Mechanics, in connection with their 
studies on soybean harvesting and threshing show that the 
loss of soybeans is much less when they are harvested with 
the combined harvester-thresher than it is when they are 
harvested by any other method. Furthermore, the cost of 
harvesting soybeans with the combine was about one-third 
of what it is with the ordinary methods. The signifi cance 
of these tests lies in the fact that harvesting soybeans for 
seed or commercial purposes has been the biggest problem 
the soybean grower has had to meet. Even tho the soybean 
acreage has increased immensely during the past decade, 
the grief encountered in harvesting the crop has prevented a 
more rapid increase. Harvesting probably will become even 
more important in the future as the commercial possibilities 
of the soybean are developed.
 “Harvesting with the combined harvester-thresher is 
the most recent method of handling the soybean crop. The 
fi rst machine was used by Garwood Brothers of Stonington, 
Illinois, in October, 1924, to harvest 212 acres of soybeans. 
That the combine made a successful demonstration is evident 
by the fact that 7 combines were sold in Illinois by July, 
1925, and 12 by October 1925.

 “Tests made of the different methods of harvesting 
soybeans show that the losses in some cases were as high 
as 45 percent. Counts were made back of the cutter bars of 
the mower, self-rake reaper, and binder in soybeans where 
the yield was 36.8 bushels an acre, and the losses were 18.2 
percent, 14.6 percent, and 25.2 percent respectively. These 
fi gures represent only the loss back of the cutter bar. A loss 
of 15 to 20 percent, which occurs between the machine used 
in cutting and the threshing machine, and a 1-percent to 
2-percent loss for the threshing machine itself, must be added 
to the above fi gures to get the total loss. Taking the lower 
fi gures, the total losses for this particular series of tests for 
the mower, self-rake reaper, and binder are approximately 34 
percent, 30 percent, and 41 percent respectively.” A photo, 
p. 132, shows soybeans being harvested with a combined 
harvester-thresher near Tolono in 1925).
 Note: This is the earliest document seen (June 2021) 
that uses the term “combined harvester-thresher” to refer to 
a combine in connection with soybeans. Address: Dean and 
Director of the Station, Urbana, Illinois.

723. Mundy, H.G. 1926. Agricultural Experiment Station, 
Salisbury. Annual report of Experiments, 1924-25. Rhodesia 
Agricultural Journal 23(9):810-18. See p. 817.
• Summary: “Soya Beans.–During the last two years a 
number of enquiries have been received as to the suitability 
of soya beans as a leguminous crop for Southern Rhodesia, 
and one farmer from the Lomagundi district reported having 
grown the crop very successfully. During the early years of 
the Station a number of variety trials with this bean were 
carried out, but results were not encouraging, and work 
on the crop was discontinued in 1915. As a result of the 
enquiries referred to, fresh introductions of seed were made 
in 1924, and duplicate tests were renewed this season. Only 
one variety, namely, O-too-tan [Otootan], showed promise, 
and heavy fall of leaf, together with uneven ripening and 
shattering of the seed, considerably discounts the value of the 
crops.” O-too-tan yielded 438 lb/acre of shelled soybeans. 
The next best yield was 227 lb/acre, from the variety 
Columbia. Address: Dip. Agr., F.L.S., Chief Government 
Agriculturist.

724. Gray, Dan T. 1926. Thirty-eighth annual report: 
Fiscal year ending June 30, 1926. Arkansas Agricultural 
Experiment Station, Bulletin No. 215. 67 p. Nov.
• Summary: The section titled “Effect of legumes on corn” 
(p. 13) notes that corn grown with cowpeas, soybeans, 
or velvet beans averaged 33.3 bushels per acre, while 
corn grown alone averaged 46.4 bushels. However the 
ultimate effect of the legumes can only be determined by 
the comparative yields obtained from the same land in 
succeeding years. So the experiment will continue.
 The section titled “Soybeans” (p. 17) begins: “In 
the experiments conducted many varieties and strains of 
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soybeans were studied from the standpoint of both seed 
production and hay production. All excepting the earliest 
varieties of soybeans were good yielders of hay. During the 
past season 30 or more varieties and strains of soybeans 
yielded two or more tons of hay per acre, the highest yield 
being two and a half tons... For highest quality of hay one 
should select such medium-stemmed varieties as Chiquita, 
Laredo, Virginia, and others.” The highest yields of soybeans 
were 15-16 bushels per acre; early varieties such as Morse, 
Virginia, and Wilson yielded well.
 Other sections include: “Cowpea production. Effect 
of legumes (incl. soybeans). Alfalfa. Peanuts. Other 
legumes” (lespedeza, burr clover, hairy vetch). A section 
titled “Soybean hay versus alfalfa hay for dairy heifers” (p. 
31-32) concludes “that leafy, bright-colored soybean hay 
cut before the stems become too mature is equal to alfalfa 
hay for growing dairy heifers.” The “addition of bone meal 
and cod liver oil to the ration of soybean hay and grain had 
no benefi cial effects on growth of dairy heifers.” Address: 
Fayetteville.

725. Crops and Markets. Monthly Supplement (USDA). 
1926. Soy beans. 3(Supplement 12):394. Dec.
• Summary: This is the earliest document seen (Dec. 2004) 
that gives such detailed nationwide statistics on soy beans 
as follows: Total acres, acres harvested for the beans, yield 
per acre, production of beans (see also text p. 421), price 
Dec. 1, and total farm value of the beans. It also gives 
these statistics, for the years 1924, 1925, and 1926, for 
each of the following states (in this order): Ohio, Indiana, 
Illinois, Michigan, Wisconsin, Missouri, Kansas, Delaware, 
Maryland, Virginia, West Virginia, North Carolina, South 
Carolina, Georgia, Kentucky, Tennessee, Alabama, 
Mississippi, Arkansas, Louisiana, and Oklahoma
 The following statistics are for the entire United States: 
Total acres planted to soy beans: 1924–2,303,000. 1925–
2,237,000. 1926–2,602,000.
 Total acres harvested for the beans: 1924–490,000. 
1925–431,000. 1926–521,000.
 Yield per acre (bushels): 1924–11.6. 1925–11.9. 1926–
12.5.
 Production of soy beans (bushels): 1924–5,680,000. 
1925–5,102,000. 1926–6,517.
 Price of soy beans Dec. 1 (per bushel): 1924–$2.21. 
1925–$2.21. 1926–$2.02.
 Total farm value of the beans based on Dec. 1 price: 
1924–$12,547,000. 1925–$11,283,000. 1926–$13,180,000.
 In 1926 the following states were the leaders: Total 
acres: Illinois 550,000. Acres harvested for beans: Illinois 
149,000. Yield per acre: Maryland 17.0 bu. Production of 
beans: Illinois 1,862,000 bu. Lowest price: Delaware $1.60/
bu, Illinois $1.65/bu. Total farm value of the beans: Illinois 
$3,072,000.

726. Young, E.C.; Hobson, L.G. 1926. Costs and profi ts 
in producing soybeans in Indiana. Indiana (Purdue) 
Agricultural Experiment Station, Bulletin No. 306. 28 p. 
Dec.
• Summary: Contents: Introduction. Method of study. 
Location of study. Type of farming. Methods used in 
soybean production. Scope of study. Soybeans as a grain 
crop. Causes of variation in costs: Yield, time of planting, 
method of planting, variety (Ito San, Manchu, Midwest), rate 
of seeding, cultivation, economic use of straw, experience 
of grower. acreage grown, other causes. Cost and value of 
soybeans. Use of soybeans. Soybeans as a hay crop. Cost 
and value of soybean hay. Use of soybean hay. Soybeans 
in relation to the farm organization. Labor distribution on 
soybeans grown for grain. Labor distribution on soybeans 
grown for hay. Soybeans in rotation.
 “Soybeans are a relatively new crop in Indiana... This 
study was made with the purpose of determining the most 
economic methods of producing soybeans for grain and 
hay and also to determine to what extent soybeans could be 
profi tably fi tted into the general farming plan...
 “104 farmers furnished detailed information upon costs 
and methods of soybean production on their farms for the 
1923 crop. 177 farmers furnished similar information for 
the 1924 crop... In addition to securing the dollar costs of 
soybean production care was taken to obtain quantities of 
labor and materials used in order that the study might have a 
permanent value...
 “The farms studied were located in ten counties in 
central Indiana as shown by the map (Figure 1).”
 Photos show: (1) A man seated on a cultivator pulled 
by two horses in a fi eld of soybeans. (2) A man seated on 
a rotary hoe pulled by two horses in a fi eld of soybeans. 
“Large areas are covered with a minimum time and cost.” (3) 
(4) A man seated on a beet cultivator pulled by two horses 
in a fi eld of soybeans. This device “was used on many farms 
where row planting was practiced. Four 21-inch rows can 
be cultivated at one time.” (5) A farmer in a fi eld with a 
pitchfork in one had, standing next to a pile of soybean hay. 
(6) “Harvesting soybeans and planting wheat. The wheat drill 
[with a man seated on top, pulled by two horses], follows 
immediately behind the binder [with a man seated on top, 
pulled by horses] and bundles of soybeans drop on ground 
already planted to wheat.”
 A table shows: (1) Range in net cost for growing and 
marketing soybeans for grain, 1923 and 1924. The average 
cost was $1.46 per bushel.
 Graphs show: (1) Yield vs. time of planting. Soybeans 
planted on May 15 gave the highest yield. (2) Seed planted 
per acre (in bushels) vs. yield per acre. The more seed 
planted, the higher the yield per acre. Practically, 1.5 bushels 
per acre gave the highest yield (above the seed planted). (3) 
Bar chart showing different economic uses of straw. The top 
three are: Fed to dairy cattle (31% of total), used for manure 
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and bedding (22%), fed to horses (18%). (4) Bar chart 
showing various economic uses of soybeans as grain: Sold 
(59%), fed to hogs (18%), carried over (13%), used for seed 
(4%). Address: Dep. of Farm Management, Purdue Univ. & 
Agric. Exp. Station, Lafayette.

727. Illini: New U.S. domestic soybean variety. Synonym: 
Probably Greenfi eld (Morse 1948). 1926. Seed color: Yellow, 
hilum brown.
• Summary: Sources: Mumford, H.W. 1926. “A year’s 
progress in solving some farm problems of Illinois.” Illinois 
Agric. Exp. Station, Annual Report 39:1-184. For the year 
ended June 30, 1926. See p. 29-31. The strain A.K. 3, or 
Illini, is better than Ebony. A pure-line selection from the 
A.K. soybean variety, it gave the highest yield this year in 
the variety test on the South Agronomy Farm. In a cross 
between Sable and Manchu, yellow seed coat proved to be 
dominant to black. Illini soybean now leading one in variety 
tests (p. 30-31; it made an average yield of 50.9 bushels/acre 
on two plots in variety tests made during the past year by 
J.C. Hackleman and W.L. Burlison).
 Morse, W.J. 1927. “Soy beans: Culture and varieties.” 
USDA Farmers’ Bulletin No. 1520. 34 p. April. See p. 8. 
“Illini–Pure-line selection from the A.K. variety made by 
the Illinois Agricultural Experiment Station as. Plants stout, 
erect, bushy, maturing in about 105 days; pubescence gray; 
fl owers white; 40 to 45 days to fl ower; pods 2 to 3 seeded; 
seeds straw yellow with brown hilum, about 2,750 to the 
pound; germ yellow; oil 18.6 per cent.”
 Morse, W.J.; Cartter, J.L. 1937. “Improvement in 
soybeans.” Yearbook of Agriculture (USDA). p. 1154-89. For 
the year 1937. See p. 1188. Selection by Woodworth (name 
of breeder), Illinois, 1921.
 Morse, W.J.; Cartter, J.L. 1939. “Soybeans: Culture and 
varieties.” USDA Farmers’ Bulletin No. 1520 (Revised ed.) 
39 p. Nov. See p. 10. “Pure-line selection made from the 
A.K. variety by the Illinois Agricultural Experiment Station 
in 1921;... oil, 21.40 percent; protein, 39.25 percent.”
 Lloyd, J.W.; Burlison, W.L. 1939. “Eighteen varieties 
of edible soybeans: Their adaptability, acceptability, culture 
and characteristics.” Illinois Agric. Exp. Station, Bulletin No. 
453. p. 385-439. March. See p. 394-97, 413, 423. Illini is a 
midseason type of edible soybean.
 Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA 
soybean germplasm collection inventory.” Vol. 1. INTSOY 
Series No. 30. p. 12-13. Illini is in the USDA Germplasm 
Collection. Maturity group: III. Year named or released: 
1927. Developer or sponsor: C.M. Woodworth, Illinois 
AES (Agric. Exp. Station). Literature: 06. Source and other 
information: Selected from ‘A.K.’ in 1920. Prior designation: 
A.K. 3. Address: USA.

728. Poggi, Tito. 1927. La coltivazione della soja [The 
cultivation of soya]. Coltivatore (Il) 73(2):33-36. Jan. 20. 

[Ita]
• Summary: Prof. Poggi recommends the cultivation of 
soybeans in Italy, and gives details on how they are best 
cultivated, including sowing, crop management, irrigation, 
harvesting, etc. A good yield of soybean seeds is 20-25 
quintals of seed per hectare. Note: 1 quintal = 100 kg. 
Address: Italy.

729. Mooers, Charles A. 1927. Infl uence of cowpea crop on 
yield of corn. Tennessee Agricultural Experiment Station, 
Bulletin No. 137. 18 p. March.
• Summary: This is a two-part bulletin. Part “1. Experiments 
in a cowpea-corn rotation” (p. 1-12), mentions soybeans 
briefl y on p. 7-8.
 Part “2. Effects of cowpeas and soybeans planted with 
corn” (p. 12-18) states that as a 6-year average, corn alone 
yielded 49.9 bushels/acre whereas corn and soybeans grown 
together yielded 32.3 bushels of corn and 17.1 bushels of 
soybeans. Soybeans also yielded 25.9 bu/acre. Address: 
Director of the Station and Agronomist, Knoxville.

730. Burlison, W.L. 1927. Better varieties cut production 
costs. Prairie Farmer 99(14):3, 16-17. April 2.
• Summary: The item most neglected by farmers is the 
importance of good seed. Poor varieties lead to poor profi ts. 
Proper section of varieties is particularly important when 
growing soybeans–which have spread in popularity even 
more than sweet clover and alfalfa. The Illinois experiment 
station has tested dozens of soybean varieties. A table titled 
“Average yields of soybean varieties tested during 1925 
on the University south farm” lists the following varieties: 
A.K. 3 (Illini), A.K. 2, Dunfi eld, Aksarben, Wea, Ebony, 
Wilson 5 [Wilson-Five], Hoosier, Midwest, Mikado, Peking, 
Lexington, Arlington, Wisconsin Black, Elton, Hong Kong, 
A.K., Haberlandt, Morse, Illinois 13-181, Manchu, Virginia, 
Hamilton, Hurrelbrink, Columbia, Ito San, Black Eyebrow. 
For each variety is given the yield of seed (bushels/acre) or 
straw (tons/acre) in the Northwest rotation (corn, soybeans, 
potatoes, corn, soybeans, potatoes, alfalfa–6 years) or the 
South-Central rotation (corn, corn, corn, soybeans–4 years).
 The four varieties with the highest seed yields in the 
Northwest rotation were A.K. 3 (Illini) 50.9 bu/acre, A.K. 
2–48.2, Dunfi eld 37.5, and Aksarben 35.6 bu/acre. Note 
the great superiority of the Illini variety, which has been 
developed by the Illinois experiment station.
 The four varieties with the highest seed yields in the 
South-Central rotation were Hong Kong 30.3 bu/acre, A.K. 
28.3, Haberlandt 27.5, and Morse 27.2 bu/acre. Note that 
these yields are all lower than the lowest on the Northwest 
rotation. A small oval photo shows Dr. Burlison. Address: 
Univ. of Illinois.

731. Garver, Samuel. 1927. Forage crops and their culture 
in Northern Nebraska and the Dakotas. Farmers’ Bulletin 
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(USDA) No. 1511. 46 p. April. See p. 6-7, 19-22.
• Summary: The section titled “Legumes” (p. 6-7) states 
that soy beans are one of the “leguminous crops of greatest 
economic promise in this region.” Directions for planting soy 
beans are given.
 A long subsection titled “Soy beans” (p. 19-22) 
discusses their basic uses, varieties, place in the cropping 
system, time, rate and depth of sowing, cultivation, hay and 
silage production, and seed production.
 “The soy bean is grown for both pasture and seed 
production in the more humid parts of eastern Nebraska and 
eastern South Dakota, but in southeastern North Dakota its 
use is confi ned largely to pasturage. It may also be grown 
with a fair degree of success under the more favorable 
conditions in adjoining dry-farming districts.”
 “Varieties: Thirty-nine introductions of soy beans were 
under test at the Redfi eld station [in northeast central South 
Dakota] in 1914 and 1915, and of this number 12 have been 
retained as promising. The average seed yields per acre 
of the better-known varieties for 12 years are as follows: 
Mandarin, 11.7 bushels; Pinpu, 11.4 bushels; Manchu, 12 
bushels; Aksarben, 11.4 bushels. The Wisconsin Black is the 
earliest maturing variety tested. It is black seeded, matures in 
about 100 days, and ordinarily may be grown safely for seed 
as far north as southern North Dakota.
 Photos show: (1) A fi eld of soybeans with farm houses 
and a barn in the background. (2) “A mixed sowing of soy 
beans and corn in wide rows furnishes pasture and silage of 
exceptional quality.” Address: Assoc. Agronomist, Offi ce of 
Forage Crops, Bureau of Plant Industry.

732. Morse, W.J. 1927. Soy beans: Culture and varieties. 
Farmers’ Bulletin (USDA) No. 1520. 34 p. April. Revised 
1939 and 1949. Supersedes Morse 1918b. The Soy Bean. 
USDA Farmers’ Bulletin No. 973. [36 ref]
• Summary: Contents: History of the soy bean. Climatic 
adaptations. Soil preferences. Varieties: Descriptions 
of varieties (59 varieties and 44 synonyms). Varieties 
recommended for different areas. Preparation of seed 
bed. Fertilizers. Inoculation. Time of seeding. Methods of 
seeding. Rate of seeding. Depth of seeding. Cultivation. Soy 
beans in rotations. Soy beans in mixtures: Soy beans and 
corn, cowpeas, Sudan grass, millet. Insect enemies of soy 
beans: Grasshoppers, blister beetles, Mexican bean beetle, 
other beetle enemies, leaf hoppers, army worms and other 
caterpillars, the green clover worm, chinch bugs. Diseases 
of the soy bean: Bacterial blight, bacterial pustule, mosaic, 
fusarium blight or wilt disease, stem rot, pod and stem blight, 
sunburn, downy mildew, anthracnose, root knot (caused by 
a tiny eelworm or nematode, Heterodera radicicola). Other 
enemies of soy beans (rabbits, woodchucks).
 The soy bean is “also called the soja bean, the soya 
bean, and in North Carolina the stock pea.” “Previous to 
1908 the trade in soy beans was largely confi ned to oriental 

countries, particularly China, Manchuria, and Japan. Since 
that time the value of the soy bean and its products has 
gradually been realized in other countries, and during the 
last decade they have attained considerable importance in 
the world’s commerce. At the present time the soy bean is 
cultivated principally in China, Manchuria, Japan, Chosen 
(Korea), and the United States, but it is also of more or less 
importance in northern India, Indo China, and the Malayan 
Islands. Soy beans are grown also in Italy, France, southern 
Russia, Hungary, Hawaii, Egypt, South Africa, and in a 
few countries of South America, but the acreage in these 
countries is very limited.
 “The soy bean was introduced into the United States as 
early as 1804 and for several decades was regarded more as 
a botanical curiosity than as a plant of economic importance. 
Since 1890 nearly all of the State Agricultural Experiments 
have experimented with soy beans and many bulletins have 
been published dealing wholly or partly with the crop.”
 “The soy bean has been used mainly for forage purposes 
in the United States, but as a forage crop alone it would not 
likely become one of the major fi eld crops. The acreage 
in soy beans has increased very rapidly during the last 
decade. Previous to 1917 considerably less than 500,000 
acres were grown. In 1924 there were more than 2,500,000 
acres, of which 1,000,000 were grown for hay, 932,000 for 
pasture and silage, and 613,000 for the production of seed. 
More than 10,000,000 bushels of soy-bean seed and about 
1,360,000 tons of soybean hay were produced in 1924.”
 The 103 soy bean varieties and synonyms described 
on pages 5-11 are as follows (in alphabetical order): A.K., 
Aksarben, Arlington, Austin, Banner–same as Midwest, 
Barchet, Biloxi, Black Beauty–same as Ebony, Black 
Eyebrow, Black Sable–same as Peking, Bopp–same as 
Chernie, Brown–same as Mammoth Brown, Chernie, 
Chestnut, Chiquita, Columbia (from China), Columbian–
same as Columbia, Dixie, Dunfi eld, Early Brown, Early 
Green–same as Medium Green, Early Virginia Brown–same 
as Virginia, Early Wilson–same as Wilson, Early Wisconsin 
Black–same as Wisconsin Black, Early Yellow–same as Ito 
San, Easycook (from Shantung province, China in 1894), 
Ebony, Elton, Essex–same as Peking, Extra Early Black 
Eyebrow–same as Black Eyebrow, Extra Select Sable–same 
as Peking, Giant Brown–same as Mammoth Brown, Goshen 
Prolifi c, Green–same as Medium Green, Guelph–same as 
Medium Green, Habaro, Haberlandt, Hahto (“Introduced 
under S.P.I. No. 40118 from Wakamatsu, Japan, in 1915. It 
is commonly known in Japan as ‘dove killer,’ and is said to 
be used boiled in the green stage... Especially valuable as 
a green vegetable bean when three-fourths to full grown”), 
Hamilton, Herman, Hollybrook, Hongkong, Hoosier, Illini, 
Ilsoy, Indiana Hollybrook–same as Midwest, Ito San, Jet, 
Laredo, Large Brown–same as Mammoth Brown, Large 
Yellow–same as Mammoth Yellow, Late Yellow–same as 
Mammoth Yellow, Lexington, Mammoth–same as Mammoth 
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Yellow, Mammoth Black–same as Tarheel Black, Mammoth 
Brown, Mammoth Yellow, Manchu, Manchuria–same as 
Pinpu, Mandarin, Medium Early Green–same as Medium 
Green, Medium Early Yellow–same as Ito San, Medium 
Green, Medium Yellow–same as Midwest, Merko, Midwest, 
Mikado, Minsoy, Mongol–same as Midwest, Morse, 
Ogemaw, Ohio 9035–same as Hamilton, Old Dominion, 
Otootan, Peking, Perley’s Mongol–same as Midwest, Pinpu, 
Red Sable–same as Peking, Roosevelt–same as Midwest, 
Roosevelt Medium Early Yellow–same as Midwest, Royal–
same as Wilson Five, Sable–same as Peking, Shanghai–same 
as Tarheel Black, Sooty, Southern–same as Mammoth 
Yellow, Southern Prolifi c, Soysota, Tarheel–same as Tarheel 
Black, Tarheel Black, Tarheel Brown–same as Mammoth 
Brown, Tokyo, Virginia, Virginia Early Brown–same as 
Virginia, Wea, White Eyebrow, Wilson, Wilson-Five, 
Wisconsin Black, Wisconsin Early Black–same as Wisconsin 
Black, Wisconsin Pedigreed Black–same as Wisconsin 
Black, Yoko–same as Yokoten, Yokoten, Yellow–same as 
Mammoth Yellow.
 Note 1. This is the earliest document seen (Nov. 2020) 
that mentions the soybean varieties Black Sable, Early 
Virginia Brown, Extra Early Black Eyebrow, Giant Brown, 
Large Brown, Tarheel Brown, Virginia Early Brown, or 
Wisconsin Pedigreed Black.
 Note 2. This is the earliest document seen (Nov. 2020) 
which states that Black Sable is the same as Peking, or that 
Brown, Giant Brown, Large Brown, and Tarheel Brown are 
the same as Mammoth Brown, or that Early Green is the 
same as Medium Green, or that Early Virginia Brown and 
Virginia Early Brown are the same as Virginia, or that Early 
Wisconsin Black and Wisconsin Early Black and Wisconsin 
Pedigreed Black are the same as Wisconsin Black, or that 
Extra Early Black Eyebrow is the same as Black Eyebrow, 
or that Mammoth Black is the same as Tarheel Black, or that 
Yellow is the same as Mammoth Yellow.
 Photos show (unless otherwise stated): (1) A typical soy-
bean plant growing alone. (2) “Outline map of the United 
States showing by numerals the areas to which the soy bean 
is especially adapted. The varieties suited to the various areas 
for different purposes are discussed on page 11. Outside 
the unnumbered areas the soy bean either can not be grown 
profi tably or it is in the experimental stage.” A vertical line 
shows that the soybean grows east of the 99th meridian. The 
area east of this line is divided into 5 zones by 4 lines parallel 
to the latitudes. Soybeans can also be grown in small parts of 
Arizona, New Mexico, and California, where extremely hot 
weather prevails during the period when the seed is forming. 
(3) Roots of a soy-bean plant showing abundant development 
of nodules.
 (4) Soy beans and corn planted in alternate rows; two 
men and waist-deep among the plants. (5) “The ordinary 
grain drill may be used for sowing either in rows or in close 
drills.” It is pulled by horses and a man, seated on top, 

is looking backward. (6) Seeds of the 22 more important 
varieties of soy beans now grown in the United States 
showing the wide range in the size of the seed. Soybeans 
range from 1,250 seeds to the pound for the Hahto (large) to 
9,950 seeds to the pound for Barchet.
 (7) “The rotary hoe is an excellent implement for either 
solid or row plantings.” This one is pulled by two horses; a 
man is seated on top. (8) “Soy beans seeded in the same row 
with corn. They are more generally grown with corn than 
with any other crop.” A man is standing in front of the tall 
plants. (9) “A fi eld of soy beans and Sudan grass grown in 
mixture for hay.” (10) Roots of a soy-bean plant showing 
galls caused by the nematode Heterodera radicicola. 
Address: Agronomist, Offi ce of Forage Crops, Bureau of 
Plant Industry, USDA, Washington, DC.

733. Burger, A.A. 1927. Strayer grows soys: A twelve-year 
experience. Successful Farming 25(5):5, 28. May.
• Summary: “Twelve years ago [i.e., in about 1915] the 
soybean was fi rst being generally introduced in the cornbelt. 
At that time Bert Strayer of Black Hawk county, Iowa, 
secured some black eyebrow [Black Eyebrow] seed and 
the results were so satisfactory that he has been growing 
soybeans ever since. With him the acreage has increased 
every year until he is now recognized as one of the largest 
growers of soybeans in the state. Last year on his quarter-
section farm he grew 60 acres of beans. Soybeans are a 
favorite crop with Strayer because they are easy to grow and 
handle, because they make a high protein feed, and because 
they are nitrogen-gathering, soil-enriching plants. The crop 
has been so satisfactory that it has entirely replaced the corn 
crop. Bert says that it pays him better to grow soys and buy 
his corn.”
 Soys add nitrogen to the soil, but not quite as much 
as clover, alfalfa, or sweet clover–nor is the soybean root 
system so extensive. The soybean gathers nitrogen by means 
of nodules on the roots, and adds both nitrogen and humus 
to the decaying roots, stems, and leaves that are left on the 
ground. Last year Strayer grew both oats and barley after 
soys; they grew taller and ranker, had a deeper green color, 
and yielded 5-10 more bushels per acre. “Such results have 
been recorded for twelve years; soys are practically the only 
legume grown on the farm, yet the land is becoming more 
fertile and larger crops are grown every year.” Strayer’s 
average soybean yield on his 60 acres last year was 25 
bushels per acre.
 He has tried a great many different soybean varieties. 
Last year he grew black eyebrow, Manchu, and Dunfi eld. 
Details of how Strayer cultivates and harvests soybeans are 
given.
 Photos show: (1) Two horses pulling a weeder, which 
gives young soybeans a good cultivation. (2) A man wearing 
a hat standing in a fi eld of soybeans “that will give a good 
yield of hay.” (3) A close-up of soybean seeds.
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 Note: This is the earliest document seen (Aug. 2020) 
that mentions Bert Strayer, or any member of the Strayer 
family of Iowa, in connection with soybeans.

734. Lehmann, Emil W.; Blauser, I.P. 1927. Combines in 
Illinois. Illinois Agricultural Experiment Station, Circular 
No. 316. 16 p. May.
• Summary: Contents: Introduction. Old methods wasted 
30-percent of soybeans. Combine cuts two-thirds off losses. 
Wheat losses reduced one-third. Combines also effi cient 
on clover seed. Combine idea dates back to 1840. Helped 
solve labor problem in Kansas. Combines found on all sizes 
of farms. Three types now being used in Illinois (in terms 
of power source). 15-30 tractor most common for pulling. 
Horses sometimes used to pull combines. Threshing costs cut 
half to two-thirds. Combines harvest 11,105 acres in 1926. 
Five factors limit acreage harvested. Combine can be used 
about half of July. Grain must be ripe to “combine.” Two 
men ordinarily can handle combine. “Combined” grain of 
high quality. Scattered straw easily plowed under. Troubles 
and adjustments of the combine: Bean losses high unless 
combine cuts low, weeds sometimes handicap combine, 
slow cylinder speeds prevent split beans, sweet clover gives 
combine severe test. Combine can claim many advantages. 
Machine also has its disadvantages.
 “The fi rst combine, or harvester-thresher, was used in 
Illinois in the fall of 1924. Two hundred twelve acres of 
soybeans were harvested with it. The following year the 
number of combines in the state increased to 12 and in 1926 
to 64, one farmer having two machines in 1926.
 “The fi rst combine was bought by farmers who were 
trying to solve a serious harvesting problem. They were not 
satisfi ed with the loss, expense, and labor of cutting soybeans 
with a mower or binder and then threshing them with a grain 
separator. Tests of these methods showed that the losses 
ranged all the way from 15 percent under the most ideal 
conditions to 45 percent under less favorable conditions, the 
average being about 30 percent.
 “Farmers who brought the combine into Illinois had 
trouble buying the machine. They were turned down by 
two of the larger machinery companies and when the 
third company fi nally did sell them a combine there was 
no guarantee that it would do the work. Nevertheless 
the machine harvested soybeans effi ciently and in good 
condition, even the 60 acres were so weedy that they could 
hardly have been harvested by any other method.”
 The main crops harvested in 1926 were soybeans (5,856 
acres), wheat (2,876), and oats (1,252). Quality of harvested 
crop was generally improved. The old methods wasted 30% 
of the soybeans, whereas the results of 24 tests in harvesting 
soybeans with combines showed an average loss of only 
8.89%. The combine originated in about 1840 in the Pacifi c 
Northwest, then in about 1917 it began to move eastward, 
mostly for harvesting wheat, as in Kansas. Combines are 

drawn with a tractor or by horses.
 In Illinois, the most combines (12 of 52) are used on 
farms 301 to 400 acres in size. The the fi rst combines were 
9-12 feet wide and had “separate motors mounted on them to 
operate the combine. These may be drawn with a tractor or 
by horses... The third type of combine was given its fi rst trial 
in the fall of 1926 in soybeans. It is mounted on a tractor and 
driven by the tractor through the belt pulley. The cutter bar 
is directly in front of the tractor, the threshing and separating 
parts are on the right side, and the grain tank on the left. The 
machine has possibilities but will have to be changed to cut 
lower before it will harvest soybeans as effi ciently as the 
other two types of combine” (p. 6-7).
 “Bean losses high unless combine cuts low: Losses [on 
the ground] back of the cutter bar are the heaviest ones in 
harvesting soybeans with a combine. The amount of loss 
depends upon the amount of lodging, the height of cut, and 
the height of the lowest pods on the stems. With a properly 
adjusted combine on level ground it is possible to cut as low 
as 4 inches above the ground. To do this it is necessary in 
some cases to use a special low-cutting type of cutter bar. 
Special shoes are used as runners on each end of the cutter 
bar to keep the guards from entering the ground. This change 
is necessary if the cutter bar is to run as low as possible at 
all times. Lodge beans, even when leaning in the direction 
of travel, are picked up quite satisfactorily by slowing down 
the forward motion of the combine. The reel slats then move 
faster than the forward travel of the combine and the reel 
picks up the stalks and puts them back on the platform” (p. 
13).
 Photos show: (Fig. 1) A combine harvesting soybeans (p. 
4). (3) Measuring losses from a combine harvesting soybeans 
(p. 6). (4) The common peg-tooth cylinder used in combines 
(p. 7). (5) The bar type of cylinder used in combines. Table 
2 (p. 10-11) shows the “Amount and quantity of crops 
harvested with 52 combines in Illinois, 1926.” Soybeans 
were most frequently combined, followed by wheat. In most 
cases, the grade or quality of the combined crop was better 
than with ordinary methods.
 Note 1. This is one of the two earliest tests conducted on 
combine header losses in soybeans.
 Note 2. These combines used draper conveyor side feed 
headers; the soybean yield was 12 bushels/acre. Address: 1. 
Chief in Farm Mechanics; 2. First Asst. in Farm Mechanics.

735. Holstein-Friesian World. 1927. Summary of 
experiments in a cowpea-corn rotation at Tennessee station: 
Effects of cowpeas and soybeans planted with corn. 24:1036. 
June 4.
• Summary: “1. Experiments were carried out for 6 years 
with soybeans and for 4 years with cowpeas to determine the 
effects of these crops when planted in the row with the corn, 
a not uncommon practice. In every case the yields of corn 
were greatly reduced, the average reduction for the 10 years’ 
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trial being 15.5 bushels per acre.
 “2. The average yield [of] soybeans when planted with 
corn was 17.1 bushels per acre, but that cowpeas was only 
8.2 bushels.
 “3. The average yield of 6 crops of soybeans planted 
alone was 25.9 bushels per acre. The reduction in yield when 
the soybeans were planted with corn was 8.8 bushels, or 34 
per cent.
 “4. The mixed crop of corn and Tokio soybeans 
produced, as a 6-year average, 49.9 bushels of grain and seed 
per acre, as compared with an average of only 37.9 bushels 
per acre when the 2 crops were planted separately on equal 
areas.
 “5. The practice of planting soy beans with the corn 
is considered advantageous from the point of view of 
soil productivity and the increased value of the crop for 
‘hogging-off’ purposes.”

736. Arnold, H.C. 1927. Agricultural Experiment Station, 
Salisbury. Annual report of experiments, 1925-26 
(Concluded). Rhodesia Agricultural Journal 24(7):740-56. 
July.
• Summary: “Soya beans.–Trials with these were continued 
this year, and have proved more successful than last season. 
Better stands were obtained and the weather was more 
favourable, which, coupled with a dressing of six tons per 
acre of farmyard manure, resulted in an increase of 100 per 
cent. on the previous season’s yields.” O-too-tan [Otootan] 
proved itself superior to other varieties again this season 
with a yield of nearly 5 bags of seed to the acre (1 bag = 200 
lb). Yet this yield is not economically viable at the present 
market value of 8 shillings per 100 lb. “Nevertheless, stock 
owners might fi nd in it a profi table crop for its hay, which, 
when well cured, is much relished by stock, and its value as 
feed is equal, if not superior, to that of clover or lucerne.” 
Address: Manager, Salisbury Agric. Exp. Station.

737. Wentz, John B.; Stewart, Ralph T. 1927. Effect of a 
semi-lethal factor upon yield in soybeans when present in 
the heterozygous condition. J. of the American Society of 
Agronomy 19(9):850-53. Sept. [6 ref]
• Summary: “The authors have some data on the effect of a 
semi-lethal factor in soybeans upon the yield of individual 
plants when the factor occurs in the heterozygous condition. 
While these data are not presented as having a direct 
bearing on the corn breeding work, it is thought that they 
may contribute something to the general knowledge of the 
subject.”
 There follows a section on “Related Literature.” 
Address: Iowa State College.

738. Black Ontario: New Canadian domestic soybean 
variety. 1927. Seed color: Black.
• Summary: Sources: Zavitz, C.A. 1927. “Forty years’ 

experiments with grain crops.” Ontario Department of 
Agriculture, Bulletin No. 332. p. 36-87. Oct. A table (p. 87) 
shows 26 varieties that have been under test at the Ontario 
Agricultural College experimental grounds in the three years 
1924, 1925, and 1926–in descending order of seed yield: 
Black Ontario has the fourth highest yield, 1,734 lb/acre; by 
comparison, O.A.C. No. 211 yielded 1,821 lb/acre.
 Squirrell, W.J.; Laughland, J. 1932. “Soybeans in 
Ontario.” Ontario Department of Agriculture, Bulletin No. 
366. 16 p. April. Two tables (p. 6-7) show the average results 
for 6 years in testing 21 varieties of soybeans for fodder 
and for grain by the Department of Field Husbandry at the 
Ontario Agricultural College. For grain/seed production 
Black Ontario has the highest average yield over the 6 years 
at 28.47 bushels/acre, followed by North’s (28.42), O.A.C. 
No. 211 (27.73), and Black Manchurian (Jeffrey; 27.12). The 
plants were cut for harvest between Sept. 23 and Oct. 9. The 
Black Ontario was received from a grower in the Manitoulin 
Island in 1924. It produces small, black grain and straw of 
medium length. “The O.A.C. No. 211 has proven to be the 
best general purpose soybean tested at the College.” Address: 
Ontario, Canada.

739. Zavitz, C.A. 1927. Forty years’ experiments with grain 
crops. Ontario Department of Agriculture, Bulletin No. 332. 
98 p. Oct. See p. 36-37, 49-51, 84-87.
• Summary: The section titled “Dates of seeding soy beans” 
(p. 36-37) contains a table showing the results of sowing 
three varieties (Early Brown, Early Yellow, and O.A.C. No. 
211) on four different dates from May 8 to May 28 during 
the three years 1924, 1925, and 1926. For each variety is 
given the date of maturing and the yield of grain. The highest 
yield came from O.A.C. No. 211, sown on May 14 and 
matured on Oct. 8; it yielded 27.91 bu/acre.
 The section titled “Soy beans, Dent corn and sunfl owers 
grown alone and in combination for grain and fodder” (p. 
49-51) “The highest total yield of green crop per acre was 
obtained from the Soy beans, Dent corn and sunfl owers 
when grown in combination, the average being 18.8 tons or 
1.7 tons per acre more than sunfl owers when grown alone.” 
An interesting phase of this line of investigation is the value 
of a combination of Soy beans and Dent corn. The average 
7 years for the following crops were: Soy beans, 7.9; Dent 
corn, 13.8; Soy beans and dent corn, 13.8. The average for 
the 7 years gives exactly the same total weight for corn 
alone as for corn and Soy beans combined. The Soy beans 
being rich in albuminoids will make a much richer and better 
balanced ration for feeding purposes when mixed with corn.
 When everything is taken into consideration for grain 
production, it is preferable to grow Dent corn and Soy 
beans separately rather than in combination. Three acres 
of corn and 2 acres of Soy beans would give a greater total 
production of each crop than if 5 acres of the 2 crops were 
grown in combination.
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 The section on “Soy beans grown with millets, 
sorghums, etc., for fodder (p. 51) notes that in each of the 
past two years the O.A.C. 211 variety of Soy bean has been 
grown alone and with seven other fodder crops, whose 
names are given. The results are unclear.
 The section titled “Varieties of Soy beans” (p. 84-87) 
states: “We have tested in all fully one hundred varieties of 
soy beans, most of them for fi ve years or over. The Early 
Yellow variety has been under test for thirty-one years [i.e., 
since about 1896], during which time it gave an average 
annual yield of grain per acre of 16.78 bushels, or 1,006.8 
pounds. In a twenty-two-year test the average annual yield 
of grain per acre was 1,055 pounds for the Early Yellow Soy, 
and 950 for the Ito San. In another test, running twenty-two 
years, the Early Yellow gave 5.9 and the Ito San 7.5 tons 
of green crop per acre per annum. It will be seen that... the 
Early Yellow was higher in production of grain and the Ito 
San in production of fodder.
 “Eight varieties, which have been grown under similar 
conditions in each of the past fourteen years. The following 
table gives the average results for the fourteen-year period.” 
For each variety is given the average height (inches), 
weight per measured bushel (lbs), yield per acre of green 
fodder (tons), and of grain (bushels by weight). The eight 
varieties are listed in descending order of grain [seed] yield: 
Habaro No. 20405 (20.38 bu/acre), O.A.C. No. 111 (19.92), 
Tsurunoko (19.91), Early Yellow (19.81), Quebec No. 92 
(18.64), Brown (17.94), Ito San (17.30), Medium Green 
(13.51).
 “The Habaro was imported from the United States 
Department of Agriculture at Washington. It was fi rst 
introduced in 1906 from Khabarovsk, Siberia. The O.A.C. 
No. 111 was obtained through selection work from the Early 
Yellow variety, the latter being originally obtained from 
Dr. C.C. Georgeson, then connected with the Agricultural 
Experiment Station at Manhattan, Kansas. This was one of 
the leading varieties imported by Dr. Georgeson from Japan 
a few years previous.
 “The Tsurunoko variety, third on the list, was started 19 
years ago, from 4 ounces of seed obtained directly from the 
College of Agriculture, Sapporo, Japan. The Quebec No. 92 
was originated by selection by Dr. Leonard S. Klinck, when 
in charge of the agronomy work at Macdonald College, 
Quebec. The Medium Green has been growing at the College 
for a long time, but owing to its late maturity does not give 
satisfactory results as a grain producer.”
 A second table (p. 85) gives the average yields of fodder 
and seed of thirteen varieties grown at the College in the 
last fi ve years. These include the eight listed above plus (in 
descending order of seed yield): O.A.C. No. 211, Manchu, 
Habaro, Minnesota No. 167, Early Soja (Steele, Briggs), 
Early Soja (Bruce). The top six varieties in seed yield are: 
O.A.C. No. 211 (28.1 bu/acre), Manchu (27.38), Tsurunoko 
(26.43), O.A.C. No. 111 (25.97), Habaro (25.97), Early 

Yellow (25.82). Note that O.A.C. No. 211 has the highest 
average seed yield. “This variety has now been accepted 
as eligible for registration by the Canadian Seed Growers’ 
Association. It is the only variety of soy beans which has 
been so honoured.”
 The Manchu was imported in the U.S. in 1913 from 
Niguta, Manchuria, and was entered into the College tests 
in 1922... The Manchu has a black, and the O.A.C. No. 211 
what is usually termed a yellow eye. Other than the color 
of the eye, both of these varieties are of a beautiful yellow 
appearance.”
 A table (p. 87) shows 26 varieties of soy beans that 
have been under test at the Ontario Agricultural College 
experimental grounds in the three years 1924, 1925, and 
1926. Those not mentioned above are (in descending order 
of seed yield): North’s, Black Ontario, Mandarin, Black 
Eyebrow (Jeffrey), Black Manchurian (Jeffrey), Oyaji, 
Shiro Kotsubu, Kuro-otsubu aka, Argyle (Jeffrey), Ogemaw, 
Hollybrook (Jeffrey), Chagara, Wasa-Otsura, Washe Otuku. 
The top eight varieties in seed yield are: O.A.C. No. 211 
(1,821 lb/acre), Manchu (1,746), North’s (1,737), Black 
Ontario (1734), Mandarin (1,699), Black Eyebrow (Jeffrey) 
(1,670), Habaro No. 20405 (1,629), O.A.C. No. 111 (1,618). 
“It will be seen that the O.A.C. No. 211 variety stands at the 
head of the list in yield of grain, and second highest in yield 
of green fodder.”
 Photos show: (1) The Field Husbandry Building at 
O.A.C. (cover). (2) Soy bean plants growing with Dent corn 
for fodder (p. 50). (3) A man standing in an acre plot of 
O.A.C. No. 211 Soy Beans grown for grain (p. 86).
 Note: This is the earliest document seen (Oct. 2013) 
that mentions the soybean variety Black Ontario. Address: 
B.S.A., D.Sc., Prof. of Field Husbandry and Director of 
Plant-Breeding and Field Experiments, Ontario Agricultural 
College, Guelph.

740. Farming in South Africa. 1927. Soya bean as an 
alternative summer legume: Useful as a stock-food and a soil 
renovator. 2(21):497-98. Dec.
• Summary: Contents: Alternative legumes. Food value 
of soya bean. Is a soil renovator. How to inoculate. Useful 
varieties. How to plant. When to plant. Fertilizer treatment. 
Cultural treatment. Harvesting of seed. Harvesting as hay 
or silage. Yield of seed and hay. Reasons why soya beans 
should be grown.
 In Natal, the cowpea is the traditional summer legume. 
But soybeans do better under very sour soil conditions and 
during an exceptionally wet season. Trials carried out at the 
Cedara School of Agriculture also show that the soybean is 
more disease-resistant than the cowpea. The food value of 
soya bean lies in its ability, when fed with corn, to increase 
the milk yield of dairy stock and to give excellent results 
in fattening oxen. The varieties Mammoth, Southern, and 
Chinese White are commonly grown in Natal for hay and 
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silage, yielding 1½ to 2½ tons per acre. Brownie is a prolifi c 
seed producer, yielding up to 12 bags/acre.
 Note: This is the earliest document seen (July 2000) that 
mentions the soybean variety “Chinese White.”

741. Morse, W.J. 1927. Soy-bean output increasing in United 
States. Yearbook of Agriculture (USDA) p. 671-73. For the 
year 1926.
• Summary: “Although introduced as an unknown immigrant 
from the Orient many decades ago, not until recently has 
the soy bean won a recognized place in the cropping system 
of American farmers. The great interest shown in the soy 
bean and its products and the largely increased acreage and 
production during the last decade indicate that it is destined 
to become a crop of considerable economic importance in 
the United States.
 “In 1917 less than 500,000 acres were devoted to 
soy beans for all purposes. In 1924 there were 2,500,000 
acres, of which about 1,000,000 acres were grown for hay, 
about 1,000,000 acres for pasture and silage, and more 
than 500,000 acres for seed production. About 2,283,000 
bushels of seed were produced in 1917, while in 1924 nearly 
10,000,000 bushels of seed and 1,360,000 tons of hay were 
produced. Although the increase in acreage has been general 
over the eastern half of the United States, the most marked 
increases have been in the Corn Belt States and in a few 
of the Southern States. In 1924 the fi ve leading States for 
total acreage were Illinois, 747,000; Missouri, 400,000; 
North Carolina, 255,000; Indiana, 210,000; and Tennessee, 
167,000; and for seed production North Carolina, 2,560,000 
bushels; Illinois, 1,548,000 bushels; Missouri, 1,379,000 
bushels; Ohio, 728,000 bushels; and Indiana, 650,000 
bushels. The soy bean can now be grown successfully in 
any climate suitable to corn or cotton. The Department of 
Agriculture during the past 10 years has developed, through 
introduction and by breeding methods, varieties which have 
extended the range of profi table soybean culture far beyond 
what were at fi rst considered its limits. The principal uses 
of the soy bean are hay, pasture, silage, grain, oil and oil 
meal, and human food. With such a wide range of uses the 
production of the soy bean is no longer localized and its 
increasing importance is assured.
 “Gaining Favor as Forage: As a forage crop alone, it is 
not likely that the soy bean will become a major fi eld crop 
in the United States. However, even as a forage crop it has 
gained steadily in favor as indicated by the increased acreage 
from year to year. The forage is preserved either as hay or 
silage, or cut and fed green as soilage. It is also pastured 
extensively with sheep and hogs. Not infrequently, the soy 
bean is employed as a green manure or summer cover crop 
in orchards. Unlike most other legumes the seed is rich in oil 
which makes the soy bean an important source of vegetable 
oil. Although the soy bean will no doubt continue to grow 
in importance as a forage crop, indications are that the 

future increase in soy bean acreage will be largely for the 
production of oil and oil meal. During the past few years, oil 
mills in the Corn Belt States and some of the Southern States 
have crushed fairly large quantities of domestic beans, and 
found ready markets for the oil and oil meal.
 “Soy-bean oil is used largely in the manufacture of 
soaps, paints, varnishes, linoleum, enamels, lubricating oils, 
printing ink, waterproof goods, salad oils, and substitutes for 
rubber, lard, and butter. The oil has now an important place 
in the world’s trade and commercial utilization of vegetable 
oils. The cake or oil meal remaining after the oil is extracted 
is a highly concentrated and nutritious feed, and is relished 
by all kinds of livestock.
 “As an article of food, the use of the soy bean in the 
United States has been very limited. For many years a few 
food companies have manufactured special soy-bean fl our 
products. The number of such concerns producing soy-bean 
food products has increased to a considerable extent during 
the last few years. Soy beans are now being made into 
breakfast foods, crackers, wafers, soy sauce, bean curd, soy 
fl our, and special fl our preparations for various purposes. 
One of the most recent developments is the manufacture of 
soy sauce and bean curd from domestic grown beans. This 
has been found a most profi table industry in some parts 
of the Corn Belt, and soy sauce has now a fairly extensive 
market in the United States.
 “Improved Production Methods: Increased acreage 
and greater utilization of the soy bean have brought about 
improved methods in planting, culture, and harvesting. 
Implement manufacturers, who in the past took no interest 
in the soy bean, are now actively engaged in a study of the 
planting, cultural, and harvesting problems of the crop. The 
development of an effi cient method of harvesting the seed 
crop has been one of the serious problems connected with 
the production of soy beans. Many types of machines are 
now on the market, ranging from the single-row harvester 
to broadcast harvesters of the beater type and the combine 
harvester like those used in harvesting wheat and other small 
grains.
 “Because of this rapid increase in the importance of the 
soy bean, State experiment stations have greatly extended 
their investigations of the different feeding problems, such 
as the value of soy-bean silage, hay, grain, pasture, and oil 
meal. One of the most outstanding results of this work has 
been the use of a mineral mixture with the grain and meal. 
Extensive feeding trials with hogs and poultry have shown 
that when minerals are added to a soy-bean ration the results 
compare favorably with those from a ration of tankage and 
meat scrap.
 “In the last decade the soy bean has advanced from a 
position of minor to one of major importance. Previously soy 
beans were grown only occasionally, usually as a substitute 
crop when clover or some other crop failed. At the present 
time the plant is grown regularly for hay, grain, and pasture, 
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and with corn as silage.”
 A photo shows: “Best results in making soy-bean hay 
are obtained where the vines are piled in tall, narrow cocks.” 
Address: USDA, Washington, DC.

742. Patel, P.L. 1927. The yields of F3 hybrid soybean plants 
compared with the yields of their progenies. BSc thesis, Iowa 
State College. 28 cm. *
Address: Ames, Iowa.

743. Wilkins, F.S. 1928. Where soybeans replace oats: 
Wapello County, Iowa, community fi nds soys yield more and 
pay better. Wallaces’ Farmer 53(12):477. March 23.
• Summary: In Washington township, Wapello County, 
Iowa, the author was surprised to fi nd that the acreage of 
soybeans is greater than that of oats. Address: Iowa Agric. 
Exp. Station.

744. Mayer, I.D. 1928. The combine in Indiana. In: 1928. 
Present Status of “Combine” Harvesting: Papers, Discussion, 
and Reports Presented at the “Combine” Session of the 
Meeting of the Power and Machinery Division of the 
American Society of Agricultural Engineers [ASAE], at 
Chicago, November, 1927. St. Joseph, Michigan: ASAE. 38 
p. See p. 6-7.
• Summary: “From a start with fi ve combined harvester-
threshers in the wheat harvest of 1926 to sixty-fi ve for 
the soybean harvest for 1927, the conservative farmers of 
Indiana have shaken off the shackles of tradition, joined the 
ranks of the progressives and are already signing orders for 
1928 delivery. The success of this machine for harvesting a 
great variety of crops under widely varying conditions has 
made even the most skeptical admit that the combine can be 
adapted to Indiana farming conditions. It is our opinion that 
the dangers of losses due to shattering and lodging after grain 
is ripe enough to cut with a binder (particularly with wheat) 
have been greatly overemphasized.
 “We have records of the successful harvesting of the 
following crops with the combine in Indiana: Rye, wheat, 
oats, barley, millet, buckwheat, timothy seed, mammoth red 
clover seed, little red clover seed, sweet clover seed, and 
soybeans.”
 “The combines cut standing grain as cleanly as did 
binders; that is, the loss counts after each machine average 
about the same for similar yields. The combines threshed as 
effi ciently as did stationary threshers.”
 “The combine eliminated the losses incident to binding, 
shocking, standing in the shock, loading and hauling of the 
bundles. These losses averaged from one to two bushels per 
acre.”
 “The effi ciency with which the combine harvests 
soybeans has, in most cases, been the reason for the purchase 
of the machine. Harvesting losses with the combine averaged 
about 10 per cent of the total yield while losses by other 

methods of harvesting were as high as 30 and 40 per cent.”
 “The adaptability of the combine to so many different 
crops will make it a profi table machine to own even on the 
comparatively small farms of the corn belt. The ease of 
transporting the smaller machines will make them profi table 
for custom threshing. One of our machines was hauled more 
than 150 miles over the road during the past season with very 
little ill effect.
 “For corn belt conditions, where the grain must 
frequently be cut low and all the straw handled, the capacity 
of the platform and separator is not suffi cient if tractor 
speeds are to be maintained. In fi elds in which the height of 
the grain varied considerably it was impossible to adjust the 
height of the reel satisfactorily. An adjustable reel controlled 
from the operator’s seat would have been of considerable 
assistance. Since the speed of the reel is not correlated to the 
rate of travel of the machine the reel is sometimes subjected 
to severe strains.
 “Some diffi culty was experienced in conveying the 
grain from the cutter bar to the cylinder when the grain was 
leaning at right angles to the direction of travel. This trouble 
consisted of the straw catching as it turned the corner into 
the feeder and of straw following the platform canvas back 
under the roller in suffi cient quantity to stop the canvas.”
 A photo (p. 7) shows “Two views of an Advance-
Rumely 10-foot combine harvesting soy beans in north 
Central Indiana. This method of harvesting soy beans has 
proven to be a great success.” Address: Agricultural engineer, 
Purdue Univ.

745. Brillmayer, Franz Anton. 1928. Landwirtschaft: 
Die Soja- oder Oelbohne, eine neue Kulturpfl anze fuer 
Oesterreich [Agriculture: The soy- or oilbean, a new crop 
plant for Austria]. Bauernbuendler (Der) (Vienna) 22(599):5. 
April 14. [Ger]
• Summary: A basic introduction to soybeans, their 
composition, and why they hold much promise for southern 
Austria.
 The Oilbean (Oelbohne; soja hispida), which is native 
to China and Japan, and which is grown in large amounts 
in Siberia and Manchuria, is in these places a major human 
food, and because of their high fat and protein content, they 
replace meat and milk for the population. In its homelands, 
the soybean is enjoyed in cooked condition. And from it 
are made bean cheese (tofu; Bohnenkäse), and various 
seasonings (Würzspeisen) such as miso, soy sauce (Tao-
You), Vietnamese Tuong, etc.
 The table below gives a picture of the nutrient content 
of some plant and animal foods. It clearly shows the high 
value and the extraordinary importance of the soybeans 
(Oelbohne), which are high in their content of 18% fat and 
40% protein.
 Soya (Soja)–40% protein and 18% fat
 Barley–6.1% protein and 1.9% fat
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 Common beans (Bohnen)–19.3% protein and 1.2% fat
 Linseed–19.1% protein and 1.2% fat
 Fatty beef (Fettes Rindfl eisch)–17.4% protein and 23.5% 
fat
 Veal–19.0% protein and 5.0% fat
 Lucern hay–6.2% protein and 1.2% fat
 The soybean (Sojabohne) has long been known to us. 
At the Vienna World Exhibition in 1873, its signifi cance was 
demonstrated in the Chinese department. Since then, efforts 
have been made to plant this useful crop in our country 
too, however these efforts failed because of the diversity of 
the climate. The late soybean varieties with high yields did 
not mature in our short summer. Early varieties no longer 
satisfi ed the harvest quantity [because of the low yields].
 Now it has been possible in Austria, as well as in 
Germany, to win by continued selection of breeding stock 
and appropriate to our climate, oil bean varieties which 
ripen safely with us and deliver high yields of high-quality 
nutrients, unlike any other crop in our area.
 The extraordinary value of the bean as a crop is 
illustrated by the following reasoning: it was assumed that 
under the same conditions a yield per hectare for soybean 
seed was 18 quintals, straw 30 quintals, for barley grain 24 
quintals, straw 30 quintals, for peas 20 quintals, straw 25 
quintals and for alfalfa hay 49 quintals.
 Then, when calculating the quantities of nutrients grown 
on the same area, a nutrient yield per hectare of:
 561.6 kg protein and 320.4 kg fat for soybeans (Soja)
 161.4 kg protein and 60.6 kg fat for barley
 430.0 kg protein and 37.5 kg fat for peas (Erbse)
 248.0 kg protein and 48.0 kg fat for alfalfa hay 
(Luzerneheu)
 The use of the soybean will probably be primarily 
steamed or crushed for feed; the straw is dried or 
steamed with other feed and mixed. Soybean fl our/meal 
(Sojabohnenmehl) is a valuable material for making bread 
and pastries. A large bakery makes a diet bread from soy 
fl our / meal and obtains the soybeans in wagon loads from 
India. The oil pressed from the soybean is used for food and 
technical purposes. The pressing residue (Pressrückstaende) 
makes the best known soy cake (Sojakuchen), a valuable 
feed. By emulsifying the soya oil with water, a milk is 
prepared whose suitability for raising young cattle is being 
tested.
 Note: This is the earliest article seen (April 2020) in the 
AustriaN Newspapers Online (ANNO) database that contains 
the German name Brillmayer in connection with soybeans. 
Address: Seed Breeder, Platt [Austria].

746. Arnold, H.C. 1928. Agricultural Experiment Station, 
Salisbury. Annual report of experiments, 1926-27. Rhodesia 
Agricultural Journal 25:377-97. April. See p. 390-91.
• Summary: Pages 390-91 state: “Soya Beans.–A few 
varieties of this crop were introduced as much as fi fteen 

years ago [i.e., about 1913, but actually by April 1906], 
and thorough trials were then made with them for several 
seasons. The results were very favourable, and further 
experiments were discontinued until two years ago. The 
recent introductions have given heavier yields of both hay 
and seed than the older varieties, but it cannot be claimed 
that their yields of fodder equal those of the dolichos and 
velvet bean...
 “Its upright habit of growth renders the crop easier to 
handle with hay-making machinery and less troublesome for 
ploughing under than plants which have trailing vines, so 
that if a variety can be found whose yields of fodder and seed 
equal those of the dolichos or velvet beans, it would be of 
great value to this country...
 “The variety named O-too-tan [Otootan], which was 
kindly sent to the Department from the Old Umtali Mission, 
has thus far given the best results.”
 In 1924-24 O-to-tan yielded 438 lb/acre of seed, 
increasing to 930 lb/acre in 1925-26. In 1926-27 O-too-
tan yielded 960 lb of seed and 200 lb of hay per acre. 
Haberlandt, Columbia, Biloxi, and Virginia were each tested 
during these three periods, but they always gave lower seed 
yields. In 1926-27, however, Haberlandt gave the highest 
yield of hay, 1,360 lb/acre.
 Ground nuts (peanuts) are discussed on pages 377-80 
and the kudzu vine (Pueraria thunbergiana) on pages 392-
93. Address: Manager, Salisbury Exp. Station.

747. Heitshu, D.C. 1928. Soybean harvesting methods in 
Virginia. Agricultural Engineering 9(7):209-214. July. [1 ref]
• Summary: Contents: Introduction. Cut and thresh method. 
Row harvester method. Broadcast harvester method. The 
combine method (the best for soybeans now available). 
Summary.
 “The question of harvesting soybeans for seed is one 
of growing importance in Virginia. In 1925 approximately 
15,000 acres were harvested for seed, producing an average 
yield of 14 bu. per acre, or a total of 210,000 bu. In all 
probability no less than 90,000 bu. of seed were lost in 
this harvest, which represents a monetary loss of at least 
$250,000 to the farmers of the state.”
 The growing interest in soybeans, “along with the 
introduction of the combine into Virginia, led the Virginia 
Agricultural Experiment Station and the U.S. Department 
of Agriculture to undertake a study of the comparative 
merits of the different soybean harvesting methods practiced 
during the season of 1927. The methods observed during 
this study were” (1) the cut and thresh (total loss: 24.73%), 
(2) the Scott single-row harvester (total loss: 40.35%), (3) 
the Browning broadcast harvester (total loss: 11.01%), and 
(4) the combine (Case–3 trials, and McCormick-Deering–2 
trials). The precise methodology is described. Soybean 
varieties: Laredo and Virginia.
 The header loss was 11.10% (range 5.46 to 16.74%). 
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The header losses accounted for 94.5% of total losses. Three 
draper conveyor headers were used.
 The author suggested that the relative capacities of the 
various parts of a combine should be assigned as follows: 
cylinder 100%, cutter bar 75%, and separator 125-150%.
 “Summary: 1. The present soybean harvesting methods 
are very wasteful of seed. 2. Special soybean harvesters 
are needed under certain conditions, and two experimental 
machines have been made by Virginia farmers. 3. The 
combine is a very successful soybean harvester. 4. The 
combine with rigid cutter bar and one-man control is not 
suitable for average Virginia conditions. 5. The power 
take-off type of drive is not recommended for combines in 
Virginia. 6. A cylinder speed of 2,300 to 2,500 ft. per minute 
is recommended for the Virginia soybean.”
 Photos show: (1) Two views of the Union harvester, 
the fi rst broadcast soybean harvester, developed by Harvey 
S. Clapp. View from one side shows the bullwheel, bagger, 
beater arms on cylinder. Rear view shows the cleaning riddle, 
bagging elevator. (2) Two views of the Browning broadcast 
soybean harvester. Front view shows elevator and feeder 
rolls. Rear view shows grain elevator and small sized cleaner. 
(3) Two views of a “McCormick-Deering combine doing a 
very good job of harvesting soybeans on the farm of Richard 
Pratt, Virginia.” It is pulled by a tractor and harvesting 
Virginia soybeans. (4) A Case combine, pulled by a tractor, 
harvesting soybeans in Rockbridge County, Virginia, in the 
Blue Ridge Mountains. Address: Asst. Agricultural Engineer, 
Virginia Agric. Exp. Station.

748. Young, E.C. 1928. The proper place of soybeans in the 
system of farming. Proceedings of the American Soybean 
Association 2:19-21. Ninth annual fi eld meeting. Held 15-17 
Aug. at Indiana. Talk given at Purdue University.
• Summary: “It is a diffi cult task to determine in advance the 
ultimate place which any new enterprise will fi nally have in 
the system of farming. The Experiment Stations can study 
some of the environmental conditions to which a new crop 
is adapted, the growth habits and the cultural practices, but 
the crop must fi nally stand the test of profi t and loss on farms 
before its fi nal adaptation can be determined. Economic 
relations such as prices, costs, comparative profi ts, labor 
confl icts, byproduct values, frost and harvest, hazards and 
the like are almost impossible to determine except from a 
study of farm practice. It was with a view to studying the 
economic problems encountered in growing soybeans in 
Indiana that Purdue University Agricultural Experiment 
Station undertook an economic study of Soybean Growing 
in 1924. Some of the results of this study are reported in 
Experiment Station Bulletin 306. “For the crop years 1923 
and 1924 records of production costs were obtained on 
281 farms. The average cost per acre where soybeans were 
produced for grain was $22.30 per acre gross, or $20.51 after 
credit for the straw had been allowed. This was $1.46 per 

bushel. The least cost for any individual farm was $.48 per 
bushel, and the highest cost was $18.76 per bushel.
 “Fifty per cent of the farms showed a cost of less than 
$1.50 per bushel and seventy-fi ve per cent of the farms a 
cost of less than $2.00 per bushel. The most common cost 
per bushel was for farms with costs from $1.25 to $1.49 per 
bushel.
 “The average margin of profi t in crop growing has 
been very narrow for most crops in recent years. While 
exactly comparable fi gures for other common crops are not 
available, there is no doubt but what per acre cost and profi ts 
in soybean growing compare favorable with other common 
crops in this area.
 “Of the total cost of growing soybeans in Indiana, 
$7.09 was for use of land; $9.84 was required to get the 
crop ready for harvest and $5.37 was required for harvest. 
Time does not permit an analysis of costs but in general the 
greatest opportunity for cost reduction lies in more effi cient 
harvesting. The methods generally employed now require 
heavy expenditure and considerable risk of weather damage 
to the crop. With the present harvesting methods, harvest 
is likely to be so long delayed that wheat cannot always be 
successfully planted in the stubble with the result that one of 
the best soybean rotations is diffi cult to put in operation.
 “The average yield of soybeans grown for seed on these 
farms was fourteen bushels per acre. There is no other way 
of reducing per bushel costs so effectively as increasing the 
yield provided higher yields can be obtained without too 
great an increase in the acre costs.
 “To summarize: The greatest opportunity for reducing 
the cost of growing soybeans per bushel lies in reducing 
harvesting costs and increasing the average yield.
 “In addition to the assignable costs of growing soybeans 
there are a number of other economic factors that need 
consideration in deciding on the place of soybeans in the 
farming system.
 “In order for a crop to be grown successfully it must not 
only show a profi t but it must show a greater profi t than other 
crops with which it competes for land and labor. Soybeans 
compete directly with corn for labor during the critical period 
on most farms (May and June). In fact, most cultivated crops 
are competitive for labor during this period. On the farms 
studied and probably generally throughout the corn belt 
soybeans compete with corn for the use of land. Soybeans 
are frequently mentioned as a competitor with oats for the 
use of land, a very easy competition since oats in most of the 
corn belt has been a notoriously unprofi table crop.
 “In the intensive corn growing areas rotations usually 
contain only one year of small grain in the rotation; for 
example: corn, oats, clover; corn, corn, oats, clover; corn, 
wheat, clover or frequently just corn followed by a small 
grain.
 “When soybeans are included in such a rotation the 
small grain must still be used in order to provide a seed bed 
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for the grass crop. This means that soybeans must replace 
some crop. On the margin of the corn belt where more small 
grain is grown and where rotations such as corn, oats, wheat, 
and clover are used. Soybeans can take the place of oats in 
the rotation.
 “Corn in the corn belt is thus the chief competitor 
of soybeans for both land and labor. In recent years this 
competition has not been severe because of the unfavorable 
price of corn and of other feed grains. This low price for 
feed grains has undoubtedly contributed greatly to the rapid 
growth of the soybean industry in this area. Conditions 
should remain favorable to soybean production so long as 
corn remains a relatively low profi t crop.
 “Until the last few years practically the entire soybean 
grain production has been required for seed purposes and 
the price has been accordingly high. The industry has now 
reached a stage in its development when the supply exceeds 
the seed requirements and prices have been determined by 
the demand for beans for feeding and milling. In some areas 
where soybeans are still being introduced there is still a good 
farm market for seed at attractive prices.
 “Soybeans have not been grown long enough or 
widely enough to defi nitely establish a ‘soybean belt.’ It 
is reasonably certain that ultimately commercial soybean 
growing will gravitate to centers of low cost production and 
soils of medium fertility.
 “Our studies would indicate that commercial soybean 
grain production is likely to have its greatest permanent 
development in the southern half of the corn belt and 
probably in the less intensive corn growing areas.
 “Soybeans for grain will probably continue to be grown 
by farmers who have a relatively large area in order to take 
advantage of special machines and to facilitate marketing.
 “Farmers who need soybean seed to plant in the corn or 
for hay or who want small quantities of soybeans for feed 
will probably fi nd it economical to buy their supply rather 
than raise it.” Address: Purdue Univ. [Indiana].

749. Wand, Frederick A. 1928. The soybean industry in 
this country: Development of high yielding seed varieties 
through efforts of state experiment stations in Illinois and 
Indiana. Grain World 100(11):11-12. Sept. 26.
• Summary: Discusses soybean culture, the marketing of 
soybeans, manufacturing possibilities, and sound farm relief.
 “With the passing of the draft horses in our cities 
the demand for oats was curtailed to a great extent. The 
Agricultural Experiment Stations in the Central West were 
forced to develop and promote a new crop that could be 
grown in rotation in place of oats. The soybean was chosen 
as having the greatest possibilities, being a legume that will 
produce well on acid soils where clover or alfalfa will not 
thrive.”
 The soybean varieties Manchu and Illini have been 
developed by the Illinois Experiment Station, and the variety 

Dunfi eld has been developed in Indiana. “The Combine 
is the ideal machine for harvesting soybeans... Combine 
harvesting saves all the beans and leaves the straw in such 
condition that it may be plowed under for fertilizer.” In 1928 
more than 450 combines will be used for harvesting the 
soybean crop in Illinois.
 “Sound farm relief: Every acre planted to soybeans 
means one less acre of surplus crops, such as corn, wheat and 
oats.”
 “The acreage of soybeans has been increased in the 
Central West as a result of the soybean milling activities 
of the Blish Milling Co., Funk Brothers Seed Co. and the 
A.E. Staley Manufacturing Co. The concerns have built 
mills and have assured farmers of a ready market for their 
surplus soybeans. The Development Department of the 
Illinois Central Railroad Co. has shown a splendid spirit of 
co-operation in operating a Soybean Special Train over their 
lines in Illinois. The train was operated for a period of three 
weeks, making 107 stops and was visited by 34,000 farmers. 
The soybean exhibit car contained 34 products manufactured 
from soybeans.
 “On April 16, 1928, Funk Brothers Seed Co., The 
Grange League Federation, and the American Milling Co. 
announced that they would contract with farmers for 50,000 
acres of soybeans, the crop being delivered at Peoria or 
Bloomington on the basis of $1.35 per bushel for Grade 
No. 2 soybeans. As a result of their activities they have 
contracted over 40,000 acres of soybeans in Illinois. It has 
been reported that the American Milling Co. has an outlet for 
the product from 5,000,000 bushels of soybeans a year. They 
should prove to be an important factor in developing the 
soybean industry in the Central West.”
 Photos show: (1) Illini soybeans growing on the 
University of Illinois Experimental Farm. (2) A fi eld of 
soybeans planted solid with a wheat drill (1.5 bushels/
acre). The crop was harvested when 6 inches high and later 
cultivated several times with a rotary hoe. Address: Manager, 
Soy Bean Dep., A.E. Staley Mfg. Co., Decatur, Illinois.

750. Reynolds, Mark H.; Dunlop, D.V. 1928. Farmers’ 
experiment plots: Summer green fodder trials, 1927-28. 
Agricultural Gazette of New South Wales 39(11):821-26. 
Nov.
• Summary: The section titled “Legume variety trials” notes 
that soybeans were grown at Singleton, Mitchell’s Flat, 
Middle Falbrook, Maerannie, and Armidale. Biloxi and 
Otootan soybean varieties were planted at the rate of about 
24 pounds of seed per acre. The highest yields of green 
forage were both at Singleton. Otootan: 11 tons, 18 cwt per 
acre. Biloxi: 10 tons, 2 cwt. At Armidale, rabbits ate lots of 
the soybean plants.
 Cowpeas, haricot beans, velvet beans, lupins, and grey 
fi eld peas were also tested. Cowpeas gave by far the highest 
yields of green forage (22 tons, 5 cwt per acre). Address: 
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Both: H.D.A.

751. Boerger, Alberto. 1928. Observaciones sobre 
agricultura: Quince años de trabajos fi totécnicos en el 
Uruguay [Observations on agriculture: Fifteen years of plant-
breeding work in Uruguay]. Montevideo, Paraguay: Imprenta 
Nacional. 580 p. Bibl. Estanzuela No. 102. Illust. Index of 
persons mentioned. 29 cm. [Spa]
• Summary: The law of 30 Sept. 1911 that created the six 
agronomic stations in Uruguay marked the beginning of the 
plant breeding work in Uruguay that is the subject of this 
book. The preface is dated 5 May 1927. In chapter 3, titled 
“Time of planting, under “legumes” (p. 102), it is noted 
that yellow soybeans were planted on 10 Dec. 1911 and 
matured on 10 May 1912, after 153 days. Yellow, brown, 
and black soybeans were planted on 25 Sept. 1912. The fi rst 
two varieties were harvested on 30 Jan. 1913 after 128 days, 
whereas the black variety was harvested on 5 Feb. 1913 after 
134 days.
 Page 104 notes: “Among the legumes of spring we 
have observed 1from 1914/15 until 1919/20 various types 
of beans (porotos) and soybeans (soya hispida). It is not 
necessary to enter into detailed discussions on the duration 
of their vegetative cycle or the best time of planting...” Three 
varieties of soybeans were planted and did well in Cerro 
Largo. Following the interruption of word at “La Estanzuela” 
in 1917/18, research on soybeans began again in 1921/22 
and 1924/25. The variety “Soja biloxi” [Biloxi] was grown 
at Mercedes (yield 1,840 kg/ha), at La Estanzuela (1,200 kg/
ha). An unknown inferior variety was grown at Sayago (740 
kg/ha).
 Note 1. This document contains the earliest date seen 
for soybeans in Uruguay, or the cultivation of soybeans 
in Uruguay (10 Dec. 1911). The source of these soybeans 
is unknown. Note 2. Much of this same information was 
published by the author on 14 Oct. 1933 in Deutsche 
Landwirtschaftliche Presse 60(41):523, in German. Address: 
Prof., Dr., Director del Instituto Fitotécnico y Semillero 
Nacional “La Estanzuela” (Departamento de Colonia), 
Uruguay.

752. Henson, Paul R. 1928. Yield studies of seventy-fi ve 
hybrid strains of soybeans. BSc thesis, Iowa State College. 
28 cm. [25 ref]*
Address: Ames, Iowa.

753. Mumford, H.W. 1928. A year’s progress in solving 
some farm problems of Illinois. Illinois Agricultural 
Experiment Station, Annual Report 41:1-322. For the year 
ended June 30, 1928.
• Summary: Soybeans are discussed in the following 
sections and pages: Soils and crops: Promising yielders 
found in new soy strains (p. 52-54). Illini makes record 
three-year average (p. 55). Worth of soybean nodule bacteria 

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

754. Vivenza, A. 1928. La coltivazione della soja in Italia e 
nelle sue Colonie [The cultivation of the soybean in Italy and 
in its colonies]. Atti della Societa Italiana per il Progresso 
delle Scienze (Perugia) 16:375-93. Oct. 30 to Nov. 5, 1927. 
[3 ref. Ita]
• Summary: Contents: Introduction. The soybean (La 
soja). Characteristics of the plant (and places where its 
cultivation is being tested). Varieties of soybeans. Ecological 
requirements. Cultural requirements. Current state of 
soybean cultivation in various countries: France, Spain, 
Central Europe, United States and Canada, Manchuria, 
Ceylon, New South Wales (Nova Galles del Sud). More 
recent soybean trials in Italy (Manvilli, Bottari, Marignoli 
in Spoleto, Ferrero in Sardegna, etc.). Experiments 
conducted at Perugia. Cultivation of soybeans in the Italian 
colonies (experiments in Italian Somalia, Libya (Tripoli), 
and potential in the Eritrean plateau (l’Altipiano Eritreo)). 
Ploughing under soybeans as green manure. Possibilities for 
cultivating soybeans on a vast scale in Italy. Conclusions.
 Pages 388-89 discuss cultivation of soybeans in the 
Italian colonies. “The amazing ability of soya to benefi t 
from intense sunlight, provided that the soil does not lack a 
certain level of humidity, makes one think of the potential of 
this crop on the fertile, well-watered soil of Italian Somalia. 
In this region, a legume very similar to the soybean has 
already been cultivated for several years and with excellent 
results–Vigna sinensis, called ‘cowpea’ by the Americans. 
This should be an indication of conditions favorable to the 
cultivation of soybeans, probably also as an intercrop.
 “I understand that soybean experiments are being 
conducted by the large agencies of S.A.I.S. (Società Agricola 
Italo-Somala [Italo-Somalian Society of Agriculture]) in the 
Scidle (under Uebi Scebeli) headed by the eminent S.A.R., 
the duke of Abruzzi.
 “The agricultural director of these agencies, Dr. 
Giuseppi Scassellati-Sforzolini, who is handling the 
experiment with great skill and interest, relates however 
that the initial results are less than satisfying. But these tests 

do not rule out altogether the soybean crop’s potential for 
success in our colony.
 “In Libya, under the care of the Offi ce of Experimental 
Agriculture in Tripoli, experimental cultivation of soybeans 
was carried out this year, but with negative results. In the 
autumn, the soybean plants demonstrated little resistance 
to the cold, and in the spring they showed a need for much 
irrigation.
 “This information led me to the esteemed Prof. G. 
Leone, director of agricultural services of Tripolitania, who 
among other things, supports a repeat of the experiments 
next year.” However the author apparently favors phasing 
out the planting of crops like the soybean in Libya.
 “Further experimentation by the worthy Istituto agrario 
sperimentale di Tripoli [Experimental Agricultural Institute 
of Tripoli] will determine if soya resists normal minimum 
temperatures in the spring and the notorious gibli winds, and 
therefore will decide defi nitively on the possibility of spring 
crops in non-irrigated lands. If indeed possible, soya could 
then be planted in autumn, grow during the winter, and ripen 
in spring to either whole dry soybeans or green forage. Of 
course it would need to be provided with the introduction 
and diffusion of the specifi c nitrogen-fi xing bacteria it 
requires.
 “With regard to the Eritrean Colony, it can’t be denied 
that on the Eritrean plateau, soya could become successfully 
cultivated. But this is also awaiting experimental resolution.” 
In summary: Soya had been cultivated in Somalia and Libya 
by Oct. 1927.
 “In Italy the soy bean cannot be grown as a second crop 
following a cereal, but only as a principal crop, partially 
replacing maize, beets or beans. Irrigation is needed for best 
results in the arid conditions of southern Italy... The early 
varieties of soy bean are the only ones which can be grown 
in Italy, and the yield of these is rather low, 5-20 bu. per acre, 
depending on soil fertility. While the culture of the soy bean 
in Italy may sometimes be usefully substituted for that of 
maize or beans, no great hopes should be built on it. Hitherto 
very few experiments have been made of soybean cultivation 
in the Italian colonies. The indications are that it would 
succeed in Somaliland and on the Eritrean plateau [Note 
that Eritrea is a province in northern Ethiopia; its capital is 
Asmara]. This is less probable for Libya, where the irrigated 
zone is limited and occupied by other more remunerative 
crops.”
 Note 1. This is the earliest document seen (March 2021) 
concerning soybeans in Libya, or the cultivation of soybeans 
in Libya. This document contains the earliest date seen for 
soybeans in Libya, or the cultivation of soybeans in Libya 
(by Oct. 1927). The source of these soybeans is unknown.
 Note 2. This is the earliest document seen (March 
2021) concerning soybeans in Somalia, or the cultivation of 
soybeans in Somalia. This document contains the earliest 
date seen for soybeans in Somalia, or the cultivation of 



SOYBEAN YIELDS AND YIELD RESEARCH (10 BCE to 2021)   418

© Copyright Soyinfo Center 2021

soybeans in Somalia (by Oct. 1927). The source of these 
soybeans is unknown.
 Note 3. This is the earliest document seen (March 2021) 
concerning soybeans in connection with (but not yet in) 
Eritrea and Ethiopia.
 Note 4. Libya was occupied by Italians in 1914. The 
provinces of Tripolitania (in northwestern Libya) and 
Cyrenaica (in northeastern Libya) were united in 1934. 
Tripoli is a region in north Africa (in today’s Libya) and a 
seaport city on the Mediterranean in that region. Long the 
object of Italian aspirations, Tripoli was fi nally ceded to Italy 
by Turkey as a result of the Tripolitan War (1911-12); under 
Italians the entire western part of the colony of Libya (1912-
19) became known as Tripolitania; it was separated from 
Cyrenaica in 1919 and reunited in 1929. In 1934 the settled 
portion in the north was divided into four provinces for 
administrative purposes; one of these was Tripoli. Address: 
Professor.

755. Brillmayer, Franz Anton. 1929. Die Kultur der 
Sojabohne [The cultivation of the soybean]. Wiener 
Landwirtschaftliche Zeitung (Vienna) 79(3):2-3. Jan. 19. 
[Ger]
• Summary: Reply to question 4:
 The cultivation of the soybean (Sojabohne) or its use 
can take place in two different ways. Through the planting 
of tall growing, late maturing varieties for green fodder, use 
as hay (Heunutzung), or addition to silage, and through the 
production of the dried beans (Trockenbohne) through the 
planting of varieties that are certain to mature here with us.
 American agriculture has made use of the advantages 
of the cultivation of the soybean (Sojakultur) to the broadest 
extent possible. While in 1910, it was merely a plant that 
was known in the national experiment stations, by 1920 
some 950,000 acres were already planted with soybeans 
(Sojabohnen). Even though the American scale is not 
immediately applicable for us, the experiences there in 
any case give us many hints. Above all else, the American 
varieties are not usable for our climatic conditions, as 
one trial showed that was carried out in 1928 on my 
farm that was set up as a legume-growing station for 
the Federal Institute for Crop Farming and Seed Testing 
(Luguminosenzuchtstation der Bundesanstalt für Pfl anzenbau 
und Samenprüfung) in Vienna. The “Ito san” variety, for 
which a maturation period of 115 days was indicated in 
America, required 157 days, while the “Mammoth Yellow” 
variety, for example, which was supposed to mature in 145 
days, did not even properly set the pods with us.
 The main matter with soybean cultivation (Sojakultur) 
is the question of varieties. High-yielding varieties with a 
longer growth period do not mature with us, while early-
maturing varieties do not provide any satisfying yields. 
Out of twenty-two varieties from the countries of origin of 
America, Austria, China, Germany, Hungary, and Romania 

in a comparison planting, only the following turned out to be 
defi nitely maturing, and they are listed in the order of their 
maturation period: Frühe Braune [Early Brown] (Germany), 
Fruwirth’s frühe braune [Fruwirth’s Early Brown], Platter 
frühe braune [Platter Early Brown], Platter schwarze Soja 
[Platter Black Soy], Frühe gelbe [Early Yellow] from 
Budapest, Schwarze [Black] from Rastatt (Germany), and 
Fruwirth’s Black Eyebrow. (Reference is to be made to the 
fact that on the seed market, soybeans of undetermined 
origin are offered, the cultivation of which will most likely 
lead to a fi asco.)
 Out of all crops, the soybean provides the greatest 
quantities of protein and fat per unit of area, no matter 
whether it is used as hay or as dried beans. The following 
consideration serves to illustrate the value of the soybean 
as a mass producer of high-quality nutrients. The following 
yields per hectare may be assumed under the same 
conditions, and these fi gures should be rather accurate:
 A table shows the following:
 1. Soybean seeds yield 1800 kg/ha. Soybean straw 
yields 3000 kg/ha. Both produce 561.6 kg of protein per ha 
and 320.4 kg of fat per ha.
 2. Soybean hay yields 8000 kg/ha. It produces 824.0 kg 
of protein per ha and 187.0 kg of fat per ha.
 3. Barley seeds yield 2400 kg/ha. Barley straw yields 
3000 kg/ha. Both produce 164.4 kg of protein per ha and 
60.6 kg of fat per ha.
 4. Pea seeds yield 2000 kg/ha. Pea straw yields 2500 kg/
ha. Both produce 423.0 kg of protein per ha and 37.5 kg of 
fat per ha.
 5. Lucerne / Alfalfa hay yields 4000 kg/ha. It produces 
248.0 kg of protein per ha and 48.0 kg of fat per ha.
 For the time being, in discussing the use of soy hay, it is 
to be mentioned that in Platt, I had very good successes with 
the 1.5 m high American varieties that no longer mature with 
us: “Mammoth Yellow”, “Wilson”, and “Soja hispida Nigra”. 
The green fodder yield was 400 metric hundredweight 
per hectare, which has to correspond to approx. 80 metric 
hundredweight of hay. The sowing can also take place even 
later, perhaps even after early winter barley. Row spacing 40 
cm, seed spacing within the rows 7 to 8 cm. With regard to 
the requirement for sowing seeds, the following fi gures are 
calculated according to the weight of a thousand seeds: for 
Mammoth Yellow 100 kg, for S. hisp. Nigra 55 kg, and for 
Wilson 45 kg per hectare. The best time for cutting is before 
the yellowing of the leaves when the seeds have begun to 
develop in the pods. The percentage of protein content is in 
fact the highest at the time of the blossoming of the plant, but 
the yield in quantity is still too low then. The composition 
of the soybean hay at different times of the cutting is shown 
by the following American analysis: A table follows with 
seven column headings: Point in Time of the Cutting, 
Water in %, Protein in %, Fat in %, Nitrogen-free extract 
[carbohydrates] in %, Crude Fiber in %, and Ash Component 
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in %, and the four row headings: Full bloom, Beginning 
of the development of the pods, Seeds half developed, 
and Seeds fully developed. The table shows the greatest 
protein with the plant in full bloom, while the greatest fat is 
achieved at seeds fully developed. Seeds for sowing must be 
newly acquired every year. It might perhaps be successful 
to produce seeds for sowing in climatically favorable areas 
and to pass them on to fodder growing areas. The costs for 
the sowing seeds are not much higher than for fodder mix 
(Futtermischling) that consists of vetch, peas, and oats.
 The ensilage of soybeans by themselves is diffi cult 
to carry out because of the high protein content and low 
carbohydrate content. But according to American experience, 
the concurrent use (Mitverwendung) with green corn is 
immediately possible and substantially raises the protein 
content. Corn silage has too broad of a proportion of 
nutrients, and for a rational feeding, it must be mixed with 
protein-rich fodders. American analysis of corn ensilage and 
that of soybeans as well as of a mixture of both of them is 
depicted in the following table.
 For cultivation for the obtaining of dry beans, all those 
areas come into consideration in which corn still matures. 
Extremely early varieties also still mature in harsher areas. 
For cultivation, the same conditions apply as for bush beans. 
Soybeans (Soja) get along well with themselves, that is, they 
can be planted repeatedly in succession. They also fl ourish 
after the application of fresh barn manure without the stems 
and leaves growing [excessively]. An excess of nitrogen 
delays maturity. In contrast to bush beans, soybeans are not 
sensitive to frost, and in 1927 and 1928, they withstood late 
frosts in the fi eld cultivations in Platt down to -5º C, even 
though they had already reached a height of 15 cm. They 
can therefore already be planted as early as March. But 
since soybeans require a certain minimum heat of the soil to 
germinate, it is advisable to set the planting date before that 
of corn.
 A table follows with the seven column headings 
Ensilage from, Water %, Protein %, Carbohydrate %, Fat 
%, Ash %, and Crude Fiber %; and the three row headings 
Soybeans, Corn, and Soybeans + Corn. The table shows that 
all values are highest with soybeans alone with the exception 
of carbohydrate. (Continued). Address: Platt [Austria].

756. Fertilizer Green Book. 1929. Inoculation tripled weight 
of soy-bean hay. 10(2):27. Feb.
• Summary: “To plant soy beans from the same lot of seed 
in the same fi eld during the same summer with the same 
amount of fertilizer and make one plot yield three times the 
weight of cured hay as another plot is an accomplishment 
worthy of mention. Such a large increase, measured in terms 
of the weight of dried hay, resulted during the past summer 
from the inoculation of soy bean seed with nodule bacteria, 
according to observations and measurements recently 
completed by specialists in soil microbiology of the United 

States Department of Agriculture.”
 The 30-acre fi eld was on the farm of F.R. Fred, near 
Middleburgh, Virginia.
 “Dr. E.B. Fred, of the University of Wisconsin, Dr. 
Charles Thom, chief of the division of microbiology and 
L.T. Leonard, bacteriologist of the Bureau of Chemistry and 
Soils, inspected the fi eld.”

757. Eisenschiml, Otto. 1929. History and prospects of 
domestic soya bean oil. American Paint Journal 13(22):22, 
24, 26, 28, 30. March 18. [2 ref]
• Summary: Soya beans were fi rst brought to America 
in 1804 and “were grown as a curiosity until 1880, when 
commercial crops began to appear here and there. In 1914 
only 2,000 acres were planted in beans in the state of Illinois, 
but by 1927, this acreage had increased to 776,000. In the 
entire United States 50,000 acres were planted in 1917, 
2,500,000 in 1924, and the acreage for 1928 was 2,847,000. 
Figuring an average yield of 18 bushels to the acre, it can 
readily be seen that the soya bean crop is fi ghting its way 
through to the smaller major crops of our country with a 
rapid stride.”
 “North Carolina led the way and produced a small 
amount of [soya] oil in 1916 and intermittently from then 
on. The fi rst oil was produced in a cotton oil mill with 
the existing machinery and during a time when the mill 
otherwise would have been idle.
 “Pioneers of the industry: So far as I have been able 
to ascertain, the fi rst soya bean oil made outside of North 
Carolina was made at Chicago Heights, Illinois, in 1920 
by the Chicago Heights Oil Manufacturing Company. An 
Anderson expeller was used, and I bought and sold the 
fi rst 20 barrels made. In 1922 oil was made by the A.E. 
Staley Manufacturing Company, of Decatur, Illinois. At 
that time only one expeller was installed by this concern, 
but two more were installed shortly afterwards and 90,000 
bushels of beans were crushed. The capacity of this mill 
today is over a million bushels per year. Mr. A.E. Staley, a 
North Carolinian by birth, is taking an active interest in all 
developments pertaining to soya beans. In 1923 the Blish 
Milling Company, of Seymour and Crothersville, Indiana, 
also began to crush soya beans, and their production rose to 
317,000 pounds in the season 1927-28.
 “In 1924 Funk Brothers, of Bloomington, Illinois, joined 
the ranks of these pioneers, engaging the services of I.C. 
Bradley, of the Chicago Heights Oil Mfg. Co., and one of 
the greatest living authorities on soya beans and their allied 
lines. Mr. Bradley today has under his supervision mills 
that will crush in the season of 1928-29 a probable total 
of 700,000 gallons. This compares with a total of 20,000 
gallons made by him in Chicago Heights in 1921.
 “The total domestic production of oil was too small to 
be tabulated by the Bureau of the Census in Washington until 
the year 1922, when the production was given as 751,000 
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pounds. Since that time it has risen in 1928 to 4,716,000 
pounds as may be seen from the following table:
 “1922–751,000 pounds.
 “1923–1,404,000 pounds.
 “1924–950,000 pounds.
 “1925–2,520,000 pounds.
 “1926–2,645,000 pounds.
 “1927–3,088,000 pounds.
 “1928–4,716,000 pounds (estimate).
 “The greatest handicap the soya bean oil industry has 
had to combat has been the scarcity of mill beans. Only one 
or two mills have ever been able to run the year through. The 
farmers would either feed the beans to live stock or else they 
would hold them for seed purposes so that the mills could 
not work continuously and therefore economically. Last year 
Funk Brothers, in connection with the American Milling 
Company, at Peoria, offered the farmers a base price of $1.35 
a bushel for a quantity up to a million bushels received for 
crushing purposes, and thereby seem to have stabilized their 
source of supply.
 “At the present time new mills for the crushing of 
beans are springing up everywhere and others are planned 
in various localities. Soya beans are now being grown in 
practically all states east of the Mississippi, and the erection 
of oil mills appears quite a logical sequence, especially in 
the South where existing facilities could be utilized to good 
advantage.”
 In crushing soya beans, “some producers are using 
expellers; others are using hydraulic presses. One mill, at 
Monticello, Illinois, used an extraction plant, but apparently 
not with good success. The solvent used was benzol, and 
diffi culties were encountered in removing the last traces of 
solvent from the meal.”
 A table shows imports of Manchurian soya bean oil 
from 1918 (335.98 million lb) to 1928 (13.12 million lb), 
and exports of soya bean oil from the USA during the same 
period. “A 2½ cents per pound duty on foreign soya bean 
oil has been in effect since 1922 which makes it impossible 
for it to compete with domestic products of a similar nature 
except in localities where the freight rate offsets the duty, 
principally on the Pacifi c Coast.”
 “Soya bean oil can be used in unlimited quantities for 
soap making purposes; it can also be used as an edible oil, 
but is not particularly well adapted for that purpose.” Other 
uses are those in the paint and varnish industry, in which 
fi eld soya bean oil has a well-defi ned place.
 Footnote on page 26: “Crop Reporting Board, 
Washington, D.C.–According to its offi cial fi gures the 
[soybean] acreage for the whole United States in 1927 was 
2,815,000 with the following disposition:
 “Hay, 1,653,000;
 “grain, 621,000;
 “grazing, hoggings [hogging down], silage, etc., 
541,000.

 “For 1928 the fi gures show a total crop of 2,847,000 
acres with the following disposition:
 “Hay, 1,725,000;
 “grain, 651,000;
 “grazing, hogging, silage, etc., 471,000.
 “For the state of Illinois the total acreage in 1927 of 
776,000 was divided as follows:
 “429,000 acres grown alone;
 “347,000 acres grown in corn.
 “The Government board allows the latter 1/10 
equivalent of solid acreage which would make a total solid 
acreage for Illinois of 464,700.”
 Note: This paper was fi rst read before the Northwest 
Paint & Varnish Production Club, Minneapolis, Minnesota, 
on 11 March 1929. It was next read before the annual 
meeting of the American Soybean Association, on 10 Sept. 
1930, at the University of Illinois at Urbana.
 A small portrait photo shows Otto Eisenschiml. Address: 
President, Scientifi c Oil Compounding Co., Chicago, Illinois.

758. Arnold, H.C. 1929. Salisbury Agricultural Experiment 
Station. Annual report, 1927-28 (Continued). Rhodesia 
Agricultural Journal 26(6):596-612. June. See p. 601-03.
• Summary: “Many years ago a number of [soya bean] 
varieties were tested at this station, but the results were 
disappointing. About three years back several kinds were 
obtained, and trials with these have given more encouraging 
results, though on the poorer types of soil the yields are still 
low.
 “The chief value of this crop in this Colony would be in 
the excellent fodder which it yields. This, when converted 
into hay or silage, provides a roughage equal to and possibly 
better than that of any of the other annual legumes at 
present grown as summer hay crops. It has an advantage 
over dolichos, velvet beans, etc., by reason of its upright 
habit of growth, which allows it to be handled rapidly and 
economically by means of hay-making machinery. Surplus 
seed could be used on the farm as stock feed, or, as an 
alternative, sold for the extraction of oil, of which it contains 
some 15 per cent. to 20 per cent., while the residue of the 
seed provides an excellent concentrate for feeding to live 
stock.
 “In the trials conducted at this station the Soya bean 
crop has responded in a remarkable manner to dressings of 
farmyard manure... Of the varieties introduced and tested 
here, that known as Otootan has given the best results... This 
variety has produced as much as eight tons of green fodder 
and 1,200 lbs. of seed per acre when grown under favourable 
conditions. Through the courtesy of Mr. Kapnek, of 
Frogmore, Glendale, three new varieties have been received, 
namely, Herman, Chiquita and Dixie.”
 A section on ground nuts is found on pages 462-67.
 A section on kudzu vine is found on pages 704-11.
 Note: Page
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 Note: Page 599 notes that the “Dolichos bean” is the 
same as the Bonavist or Hyacinth Bean. Address: Station 
Manager.

759. Borst, H.L. 1929. Rate and date of sowing soybeans. 
Ohio Agricultural Experiment Station, Bimonthly Bulletin 
14(138):81-86. May/June.
• Summary: Contents: Introduction. Date of sowing results. 
Early May sowing desirable. Rate of sowing. Thick sowing 
most desirable for production of hay. Good yields of seed 
from thinner rate. Recommended rates.
 This Bulletin begins: “An experiment on the rate and 
date of sowing soybeans was begun at Columbus in 1922 
and continued thru 1927. Manchu and Peking varieties were 
used thruout the test. Manchu, which has become the most 
popular seed variety for Ohio, is an early bean maturing in 
about 135 days at Columbus. It has a medium large yellow 
seed with a characteristic black seed scar or hilum. Peking is 
a later very erect-growing variety, valuable for hay and for 
silage when planted with corn. It has a small black seed, and 
matures in about 145 days at Columbus.
 “The two varieties were grown in rows 28 inches apart 
in order to control weeds. The yields were determined from 
two-row plots, either 12 or 16 feet in length, grown in four 
replications. One row in each plot was harvested for hay and 
one for seed.
 “Three rates of planting were used; thick, plants three-
fourths to one inch apart; medium, plants three and one-half 
inches apart; thin, plants eight inches apart. These rates were 
selected with the idea of using two extreme rates and an 
average rate.
 “The thick rows were not thinned. To obtain the desired 
spacing in the medium and thin plantings, seeds were 
sown at heavier rates and the seedlings thinned to the stand 
desired.
 “Except in 1923, plantings were made on April 10, April 
20, and May 1, and every two weeks thereafter until the fi rst 
of August, or as near as possible to these dates.
 “Hay yields were obtained by cutting the plants at the 
best hay stage, that is when the pods had formed and the 
beans were approximately one-fourth grown.”
 Tables: (1) Hay yields of Manchu and Peking soybeans 
sown at different rates and dates. (2) Grain yields of Manchu 
and Peking soybeans sown at different rates and dates.
 Bar charts show: (1) Forage yields of Manchu soybeans, 
in pounds vs. date planted. Both varieties were seeded at 
three rates and on nine successive dates. Five year average, 
dry weight per acre. The highest yields (5,100 lb) were from 
plants 3/4 inch to 1 inch apart, planted May 1 or May 15. (2) 
Forage yields of Peking soybeans, in pounds vs. date planted. 
The highest yield (5,200 lb) was from plants 3/4 inch to 1 
inch apart, planted May 1 or May 15.
 (3-4) Seed yields of Peking (above) and Manchu (below) 
soybeans, seeded at three rates and on nine successive dates. 

Four year averages.
 The highest seed yield for Peking (38 bushels per acre) 
came from seeds planted on April 10, plants 3/4 inch to 1 
inch apart.
 The highest seed yield for Manchu (37 bushels per acre) 
came from seeds planted on April 15-20, plants 3/4 inch to 1 
inch apart.
 Recommended rates: Rows 28 inches apart.
 Manchu (or similar sized seed): For seed 4-5 pecks. For 
hay 6-8 pecks.
 Manchu (or similar sized seed): For seed 2-3 pecks. For 
hay 4 pecks. Address: Asst. Prof. of Farm Crops, The Ohio 
State Univ. Asst. Agronomist, The Ohio Agric. Exp. Station, 
Wooster, Ohio.

760. King, Perry. 1929. Growing soybeans in Bartholomew 
County [Indiana]. Proceedings of the American Soybean 
Association 2:99. Tenth annual fi eld meeting. Held 22-23 
Aug. at Guelph, Ontario, Canada.
• Summary: “Having raised soybeans for several years we 
fi nd the following method most satisfactory for our type of 
soil, which is somewhat sandy and infected with foxtail and 
crab grass. We let our beans follow a corn crop, cut the stalks 
with a stalk cutter, then disc them angling with the rows with 
a double disc, so they will not interfere in cultivating the 
beans. We break the ground as early in the spring as possible 
and work it down at intervals before planting in order to kill 
weeds and grass and obtain a level, deep, mellow seed bed.
 “When planting a fi eld the fi rst time, or if ground is not 
well inoculated from a previous crop, it is well to inoculate 
the seed before planting. We have used both commercial 
inoculation and soil from the roots of well inoculated plants 
and prefer the soil. We save our soil in the fall and screen it 
before using to remove roots and stones, using one quart of 
screened dirt to a bushel of beans. We mix the dirt with a pint 
of water to a creamy consistency, and add two tablespoons 
of sugar or some sticky substance if soil is sandy, to cause 
dirt to stick to the beans. If clay soil, sugar can be omitted. 
We place a bushel of beans in a tub, pour the inoculator over 
them, stir until all beans have some dirt sticking to them, and 
let set for two or three hours to dry. We prefer to let them set 
over night. Direct sunlight may kill the bacteria. If too much 
water is used the bean hull will slip.
 “For seed beans we plant 35 to 45 pounds of seed per 
acre in 20 inch rows with a four row bean planter. If planted 
solid with wheat drill without stopping any of the spouts, we 
sow two bushels per acre for hay or turning under, and 1½ 
bushels or more for seed. Deep covering is avoided as they 
will perish in sprouting. If rain crusts the ground before they 
are up, we break the crust with a rotary hoe. We cultivate 
our rowed beans twice with rotary hoe before they are large 
enough to plow, and unless the season is wet this keeps the 
grass down so that two cultivations with a four row bean 
cultivator are suffi cient. When sowed solid with the wheat 
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drill we give them two or three cultivations with rotary hoe. 
We stop cultivation when beans start blooming as blossoms 
are easily destroyed. Although the yield per acre will be 
about the same, beans sown solid with wheat drill require 
less work, but rowed and cultivated beans require less seed 
and produce better quality beans.
 “We harvest as soon as all the leaves fall, with a grain 
binder equipped with grain saving guards and hull with a 
threshing machine as soon after cutting as possible. Our yield 
is from 10 to 28 bushels per acre with general average of 15 
bushels. We have tried several varieties and are now raising 
two varieties of Manchu–black hilum Manchu and a Manchu 
selection which stands erect, grows taller, pods higher, and 
ripens 3 to 5 days later than black hilum Manchus.”
 A photo shows a man riding on a harrow pulled by two 
horses cultivating rows of small soybean plants. Address: 
Columbus, Indiana.

761. Meharry, Charles L.; Riegel, William E.; Stafford, 
Edmund N.; Withrow, Lewis L.; Crumbaker, James W. 1929. 
Twenty years with soybeans: Conclusions derived from 
experience on Meharry farms. Proceedings of the American 
Soybean Association 2:58-91. Tenth annual fi eld meeting. 
Held 22-23 Aug. at Guelph, Ontario, Canada.
• Summary: This long and detailed article, packed with 
good photos (all but fi ve taken on the Meharry Farms), is 
one of the best seen to date on soybean cultivation. Meharry 
Farms are four in number: Odell, Ridgecrest, and Sugar 
Grove Farms in west-central Indiana and the A.P. Meharry 
Farm in east-central Illinois. Contents: Introduction. Good 
seed is fi rst essential for success with soybeans (certifi ed 
seed is best). Varieties: Adaptation to locality, quality of 
straw is important requirement, seed quality is an important 
factor, experience with varieties, one variety to a farm 
enough, so-called “hay mixtures” impractical. Inoculation 
is important and easily done. Seedbed preparation must 
be thorough: Fields should be cleared carefully when 
soybeans follow corn, make a well pulverized, compact 
seedbed. Drilling solid is preferred planting method on the 
Meharry Farms: Two inches deep enough, thick seeding 
gives best results, sow soybeans about corn planting time. 
State of germination of weeds determines time to cultivate: 
Special tools necessary (weeder and rotary hoe useful for 
both corn and soybeans). Harvesting: Cut soybeans for hay 
after seed forms and before leaves turn yellow, windrow 
method a good one, swath method of curing hay saves labor, 
baling soybean hay in the fi eld, combine harvesting most 
economical, moisture content determines safety in storage. 
Utilization: The most profi table way to use soybeans is to 
feed them, seed trade offers good market, commercial outlet 
for soybeans at last a reality (“Several commercial fi rms 
are now grinding and pressing soybeans for oil and meal”). 
Co-ordination with other crops and enterprises determines 
profi tability: Soybeans make wheat pay better, spring wheat 

following soybeans, soybeans help distribute farm labor, 
some suggested rotations for the Corn Belt, soybeans lead to 
diversifi cation of livestock and crops. Summary.
 “Success with soybeans depends upon: Good seed, 
adapted varieties, careful inoculation, thorough seedbed 
preparation, proper planting, timely cultivation, economical 
harvesting, intelligent utilization, and correct co-ordination 
with other crops and enterprises. Good soybean crops are 
seldom accidental.”
 Soybean “hay is the dried whole plant, foliage and 
immature seed included. Straw is the residue after ripened 
soybean plants are threshed” (p. 85).
 Photos show: Two teams of horses pulling cultivation 
equipment in a large fi eld. 1. Two sacks of “Certifi ed Seed, 
grown in Indiana, certifi ed by the Indiana Corn Growers 
Association”–the best guarantee of varietal and mechanical 
purity, high quality and germination. 2. Close-up view of 
two samples of super quality Indiana certifi ed Mansoy seed. 
3. Several soybean plants growing nearly 4 feet tall, next to 
a measure. 4. Black Hilum Manchu seeds. 5. “Sweepstakes 
sample of Mansoy soybeans [seeds] at 1928 Indiana Corn 
Show.” 7. Two men seated at machines “roguing” or hand-
picking to eliminate undesirable seed types and maintain 
varietal purity. 8. A sample of so-called “Hollybrook” 
seed from a state which had no workable seed law and 
no certifi cation. Contains much foreign material and non-
soybean seeds. 9. A boy using the “muddy-water” method 
to inoculate soybeans in a fl at-bed truck. 10. A farmer, Mr. 
Stafford, using a shovel to mix soys during inoculation. 
12. A man and his six horses disking a fi eld of corn before 
plowing, for the soybeans that are to follow. 13. Two teams 
each of horses and mules pulling a well-weighted drag to 
level the furrow slices after plowing and to prepare the soil 
surface to receive and conserve moisture. 14. The trampling 
of many horses is effective in compacting a seedbed. 15. 
After dragging, disk (pulled by 6 horses driven by a man) 
does excellent work because all the disks cut uniformly. 
16. A springtooth harrow, pulled by 6 horses, brings the 
clods to the surface and works fi ne dirt down into holes and 
crevices. 17-18. A cultipacker or pulverizer, pulled by 6 
horses, “is a splendid implement to crush clods and compact 
the seedbed.” 20. A fi eld of soybeans 8-10 inches high. 
The rows are wide apart for inter-row cultivation, which 
saves seed but is uneconomical of labor at the cultivating 
season. 22. Shallow planting (no more than 2 inches deep) 
is a necessity with soys, shown emerging. They make break 
their necks trying to break through a hard crust. 24. “As 
soon a germinated weed seeds can be found in a soybean 
fi eld, the harrow, weeder, or rotary hoe should be used 
vigorously, without consideration of the age or stage of 
growth or germination of the soybeans.” Two photos show 
mules pulling those implements. 25. A soybean plot at the 
Iowa Experiment Station. 26. A man (Mr. Withrow) and 
child searching for germinated weed seed in a soybean 
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fi eld; a close-up view of the germinated seed. 27. Young 
soys before and after harrowing. 29 & 31. A rotary hoe, 
pulled by 2 horses, “cultivating little soys” and corn. 30. An 
implement (pulled by 2 horses) “embodying the principle 
of an ordinary weeder is a good tool for tending small 
beans.” 31. This tractor and pair of 10 foot rotary hoes have 
no diffi culty in cultivating 65 to 70 acres of corn per day. 
33. Horses pulling two cultivators. “Soybeans should be 
cultivated as long as weeds keep coming. Plants should be 
thick enough to occupy the ground completely before they 
begin blooming.” Stop cultivating when soys begin to bloom. 
35. Two horses pulling a mower, “the most satisfactory 
implement for cutting soybean hay.” 36. Shocks of soybean 
hay in a fi eld. Shock only after the plants are well wilted and 
before they are dry enough to be stiff. 37. Two horses pulling 
a side-delivery rake, “the best implement for putting soys 
in windrows.” 40. A combine (McCormick-Deering model) 
harvesting soybeans. Pulled behind a tractor it is a proven 
success; it saves more seed and requires less labor than other 
methods. 41. Any good grain separator, properly adjusted, 
will hull soybeans satisfactorily. Powered by a tractor take-
off, this one stands by a huge pile of hay. 42. Similar to No. 
41 but different angle. “The damage done in hulling a crop of 
soybeans on a single farm would often more than pay for all 
the attachments necessary to make a separator do excellent 
work.” 43. Soybeans intercropped with tall corn. 44. Cattle 
gleaning soys from a corn stalk pasture on the A.P. Meharry 
Farm. 45. “More than 35 bushels per acre of wheat on A.P. 
Meharry Farm following soybeans plowed under.” 46. “Seed 
cleaner and grader and elevator leading to overhead bins 
on Odell Farm. The tractor was used only temporarily. This 
machinery is now electrically driven.” 47. “Type of machine 
used to expel oil from soybeans.” Near the base of this huge, 
powerful machine is written “Expeller.” Note: This is the 
earliest document seen (Sept. 2003) that contains a photo of 
an expeller used to make soybean oil.
 48. “Binding ripe soybeans and drilling wheat into 
soybean stubble without seedbed preparation. This practice 
offers a good economy in wheat production.” Two teams of 
horses do the work. 49. Winter wheat following soybeans 
with Odell Farm buildings in background. Drilled into 
soybean stubble, the wheat yielded over 40 bushels per acre. 
50. “Left–Winter wheat killed by the severe winter of 1927-
28. Right–The bare spots in this fi eld were disked thoroughly 
and sowed with soys in very late spring.” 51. “Much clover 
and alfalfa ‘heaved out,’ and looked like this plant in the 
spring of 1928. Even after corn planting such clover can 
be torn up and soybeans substituted. Why be without good 
legume hay because clover and alfalfa have winterkilled?”
 Note: This is the earliest document seen (June 2021) 
that mentions the term “cultivation equipment” in connection 
with soybean production. Address: 1. Attica, Indiana; 2. 
A.P. Meharry Farm, Tolono, Illinois; 3. Odell Farm, Attica, 
Indiana; 4. Ridgecrest Farm, Romney, Indiana; 5. Sugar 

Grove Farm, Romney, Indiana.

762. Morse, W.J. 1929. Letter from Dr. [sic] Morse. Tokyo, 
Japan, July 20, 1929. Proceedings of the American Soybean 
Association 2:50-52. Tenth annual fi eld meeting. Held 22-23 
Aug. at Guelph, Ontario, Canada.
• Summary: This letter from W.J. Morse was read before 
the 1929 convention of the American Soybean Association 
at Guelph, Ontario, Canada. This is the fi rst annual ASA 
meeting he has missed. He begins with a brief description of 
the “Oriental Agricultural Exploration Expedition” headed 
by Mr. P.H. Dorsett and himself. They plan to study soybeans 
in Japan fi rst. “The largest soybean section is the Island 
of Hokkaido which has an acreage of 215,212 [planted to 
soybeans] and produces 3,184,245 bushels of beans” [yield = 
14.8 bushels/acre].
 “On our arrival and after establishing headquarters in 
Tokyo, we fi rst began to look up varieties which we might 
send back to the United States for the 1929 planting. We 
succeeded in packing up about 100 lots which are now 
growing in the variety plots at Arlington Farm [Virginia]. 
In hunting out this seed, we were very much surprised 
to fi nd the soybeans listed with the garden beans and as 
garden beans. For the most part these are grown as green 
vegetable beans. These sorts are black, brown, greenish 
yellow, and yellow seeded varieties of early, medium, and 
late types. Some of the yellow seeded varieties are listed 
as most suitable for bean curd, soy sauce, miso, natto, and 
confectionery purposes, such as sweet bean paste, candied 
beans, roasted beans (like our peanuts), and sugared beans.”
 Note 1. Azuki beans, rather than soybeans, are usually 
used to make “sweet bean paste” in Japan.
 “It is amazing, the extent to which the soybean is used 
for food in Japan. Whether or not it can be used in the United 
States in all of the ways used here is extremely doubtful, 
that is for human food.” There is no doubt that American 
soybeans will be used mostly to produce oil and oil meal. “It 
may interest you to know that the beans produced in Japan 
are used entirely for human food, green manure, and planting 
purposes. The grain varieties have seed of higher quality than 
those produced in Manchuria and are not used for oil and oil 
meal production as [are] the beans of Manchuria. The great 
soybean oil and meal production of the Orient is confi ned 
almost entirely to Manchuria.
 “Another thing which surprised us greatly was the extent 
to which soybeans are used for green manure purposes in the 
rice paddies.” The plants are turned under in the mud after 
water has been run into the paddies.
 “Another extensive use of the soybean is for bean 
curd, or tofu, which is manufactured only... in small shops 
scattered about the cities and country villages. This curd is 
used in many ways, being the meat of the poorer classes. It 
is used, however, quite generally in making bean-curd soup 
[miso soup with tofu] which is sometimes served at breakfast 
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and nearly always at supper. The bean curd is peddled about 
from house to house by men with two tubs suspended from 
a bamboo pole over their shoulders. The sound of the little 
horn of the bean curd man as he announces his coming has 
become quite a familiar sound to our ears as we go along the 
streets or hear him pass under our offi ce windows.
 “Soy sauce is manufactured on a very large scale and 
is universally used by the Japanese, rich and poor. We have 
had the pleasure of visiting the large experimental laboratory 
of an experiment station given wholly to soy sauce and saké 
experiments. In Hokkaido we visited a soy sauce factory, 
the buildings of which covered several acres. In one of the 
curing vat buildings where the mash is allowed to cure for 
about 18 months, we counted ninety large vats.
 “Soybeans are used to a very considerable extent 
for confectionery purposes. The large black, brown, and 
green seeded varieties are used in making sweet bean paste 
which is put up in small thin slabs and then done up in very 
attractive packages. Roasted beans, similar to our roasted 
peanuts, may be found at nearly all confectionery stores. 
Roasted beans are also sugar coated and others are sprinkled 
with small pieces of sea-weed during the roasting, which 
gives an appearance of mottled beans (rather a familiar sight 
to our mid-west farmers). Then, there are the candied beans, 
that is, beans which have been boiled in syrup.
 “Miso and natto are two forms of bean foods in which 
the beans are fi rst cooked and then treated with certain 
bacteria [sic, microorganisms]. Miso is used largely in soups 
which are consumed at breakfast. Both of these foods are 
quite largely used.
 “Other products used for food are roasted soybean fl our, 
soybean vermicelli, pickled green beans in the pod, yuba–the 
fi lm produced by boiling soybean milk, and dried frozen 
bean curd.”
 Note 2. This is the earliest English-language document 
seen (April 2013) that uses the term “dried frozen bean curd” 
to refer to dried-frozen tofu.
 Note 3. This is the earliest English-language document 
seen (Nov. 2012) that contains the term “roasted soybean 
fl our.”
 “Another surprising thing is the very extensive use of 
the soybean as a green vegetable bean. As early as May, 
small bundles of plants with full grown pods were seen on 
the market. At the present time the market is virtually fl ooded 
with bundles of plants with full grown pods, the seeds of 
which are also full grown. The pods are boiled in salt water 
and the beans eaten from the pods.
 “During the past two weeks we have visited large 
sections near Tokyo where soybeans are grown for green 
vegetable purposes. The beans are grown in rows 2 feet apart 
and in 95 per cent of the cases there are other crops planted 
between the bean rows, such as early cabbage, onions, 
lilies (for the edible bulbs), late varieties of soybeans, late 
plantings of soybeans, and other early truck crops.” Address: 

USDA, Washington, DC.

763. Ste. Annes No. 92 / Ste. Anne’s / Sainte Anne: New 
Canadian domestic soybean variety. 1929.
• Summary: Sources: Dimmock, F. 1929. “The soybean in 
Canada.” Proceedings of the American Soybean Assoc. 2:47-
50. See p. 49. “Soybean work at the Dominion Experimental 
Station, Harrow, Ontario.” The soybean is a comparatively 
new crop in Canada. It has been grown experimentally at 
Guelph, Ontario, for upwards of 30 years. At Harrow tests 
have been carried on for 7 years and have just emerged from 
a preliminary test stage. Upwards of 25 varieties have been 
tested; 18 of which have been tested for 4 years or more. The 
average maturity for the earliest variety tested (Ste Annes 
No. 92) has been 107 days with an average yield of 21.5 
bushels per acre of seed.
 Shutt, Frank T. 1931. “Soybeans: Infl uence of heredity 
and environment on the protein and oil contents of soybeans, 
as grown at Harrow and Ottawa, crops of 1928-29.” 
Canadian Department of Agriculture, Division of Chemistry, 
Report of the Dominion Chemist. p. 54-57. For the year 
ending March 31, 1930. See p. 55. Discusses the infl uence of 
heredity and environment on the content of protein and oil in 
about 18 varieties of soybeans grown at Harrow and Ottawa 
in 1928 and 1929. Two tables (p. 55) list the varieties grown 
at Harrow these two years: One of these, “Ste. Annes, 92” 
(also spelled “Ste. Anne’s No. 92”–p. 56) is high in protein.

Fifty years of progress on Dominion experimental farms, 
1886-1936. 1939. Ottawa, Ontario, Canada: J.O. Patenaude. 
158 p. See p. 20. “Beginnings in Canada: In Canada a school 
of agriculture, now affi liated with the faculty of Arts of Laval 
University, was established at Ste. Anne de la Pocatière in 
1859. Experimental work was carried on in connection with 
the Ontario Agricultural College, founded in 1873.” A map 
(p. 6) shows that the “Ste. Anne” station is located in today’s 
Quebec province, just south of the St. Lawrence River.
 Black, M.A. 1939. “Soya beans.” New Zealand J. 
of Science and Technology 21(1A):46a-60a. June. See p. 
53A-54A. Tables 5 and 7 shows the average and range in 
the number of days to maturity, and the yields (1935-1938) 
for 14 soybean varieties tested in three seasons, two at 
Palmerston North, three at Ruakura, in New Zealand. One of 
these is “St. Annes.” In table 7, they are listed in ascending 
order of days to maturity: St. Annes (141 days) is the fourth 
earliest; Manitoba Brown (128 days) is the earliest. However 
St. Annes had a very low yield (11.2 bu/acre).
 Elliott, H.G. 1946. “The soybean. Its possibilities 
in W.A.” [Western Australia]. J. of Agriculture, Western 
Australia 23(4):285-93. Dec. A table (p. 293) lists 18 
soybean varieties obtained from Canada and tested in 
Western Australia. One of these, “Ste. Anne’s No. 92” was 
the earliest variety tested (108 days to maturity) but gave a 
low yield (21.68 bu/acre).
 Morse, W.J. 1948. “Soybean varietal names used to 
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date.” Washington, DC: Appendix to the mimeographed 
report of the Fourth Work Planning Conference of the North 
Central States Collaborators of the U.S. Regional Soybean 
Laboratory, Urbana, Illinois. RSLM 148. 9 p. May 26. See p. 
7. “Sainte Anne. Canada station selection.”
 Note: What is the source of the name of this variety? 
Macdonald College is part of McGill University, which is 
located at Ste-Anne-de-Bellevue, Quebec, Canada. The two 
previous soybean varieties developed in Quebec (Quebec 
No. 92 and Quebec No. 537) were both developed at 
Macdonald College by Leonard Silvanus Klinck by 1914.

764. Woodworth, C.M. 1929. Illini soybeans. Illinois 
Agricultural Experiment Station, Bulletin No. 335. p. 545-56. 
Aug. [2 ref]
• Summary: The Illini is a single plant selection from the 
A.K. variety in 1920. The latter has been facetiously called 
“All Kinds” because, as commonly grown, it is a mixture of 
so many types (p. 547). There was enough seed for a small 
test plot in 1923. Illini is primarily a seed type soybean rather 
than a hay type. For the 5-year period 1924 to 1928, the Illini 
yielded 6.1 bushels per acre above Dunfi eld, the next highest 
yielder in this test, and 11.4 bushels above Ebony. Many 
growers reported good yields in 1927 and 1928. Illini is 
adapted best to central Illinois. Its oil content (range 18.95% 
to 21.02%) compares favorably with that of other varieties. 
Address: Assoc. Chief in Plant Breeding.

765. Dorsett, P.H.; Morse, W.J. 1929. Soybeans in Chosen 
(Korea) (Document part). In: P.H. Dorsett and W.J. Morse. 
1928-1932. Agricultural Explorations in Japan, Chosen 
(Korea), Northeastern China, Taiwan (Formosa), Singapore, 
Java, Sumatra and Ceylon. Washington, DC: Foreign Plant 
Introduction and Forage Crop Investigations, Bureau of Plant 
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 2732 (22 Oct. 1929) “... at 8:50 [a.m., 
Oct. 23] we pulled into the station of Keijo (Seoul) Chosen 
[Korea; from Shimonoseki, Japan, via Pusan]. We went 
direct to the Chosen Hotel which will be our headquarters for 
the time we are working in Chosen.” “We spent the afternoon 
at the Chosen Expedition where we saw many interesting 
products, among them quite a number of soybeans...”
 Page 2773 (25 Oct. 1929). “We left Keijo [Seoul] at 7:30 
this morning with Professor Dr. N.I. Vavilov, Member of the 
Academy of Sciences, Director of the Institute of Applied 
Botany, Leningrad, Herzen Street, 44, Russia, whom we 
met by chance at the hotel last night, to visit the Agricultural 
Experiment Station, Government-General of Chosen.” 
“The experimental work of the station embraces breeding, 
selection and cultivation of rice, soybeans and other 
legumes,...” “They have a collection of about 625 samples 
of soybeans and are actually growing something like 200. Of 
these we hope to get samples for trial at home.”
 Page 2774. “We saw two varieties of fasciated soybeans 

which were developed at the Station which is [sic, are] very 
interesting, see Neg. #44443, 44444, and 44445. The stem 
is broad and fl attened and the pods are borne in a cluster at 
the top of the broad fl at stem. However, we understand that 
it is the intention of the Experiment Station to distribute this 
variety as a green vegetable bean.”
 Page 2775. Negative #44436 shows a “View (but a poor 
one) of... the Suigen Agricultural Experiment Station.
 Page 2779. Neg. #44443. View of a variety of soybeans 
with fasciated stems. The beans are borne in clusters. Suigen 
Experimental Station, Suigen [today’s Suwôn, South Korea], 
Chosen.
 Neg. #44444. A nearby view of fasciated stems of 
soybeans; the pods are in clusters near the top. Suigen...”
 Page 2787 (30 Oct. 1929). Left Keijo [Seoul] at 8:30 
this morning for the soybean section at and in the vicinity 
of Chotan, where we arrived at 9:45 a.m.” “In a number of 
instances the land from which soybeans was harvested is in 
winter barley or wheat, and in numerous instances the wheat 
is up and making a good showing.
 “As soon as we arrived at Chotan we called at the offi ce 
of the Village Cooperative Society. The Director or manager 
sent a man with us to show us the soybean area and to assist 
us in any possible way.”
 Page 2780 (Neg. #44445). An excellent, clear photo. 
“Prof. Dr. N.I. Vavilov holding two stems of the variety 
of fasciated soybeans. This shows well the fasciation and 
the clustering of the pods. Suigen Agricultural Experiment 
Station, Suigen, Chosen.
 Page 2788. “We saw soybeans in sacks, two bushels to 
the sack, weight about 126 pounds. The rice straw bags cost 
this farmer 25 to 33 sen each, depending upon the quality 
and grade.
 “We secured quite a number of samples of soybeans, got 
a lot of information concerning soybeans and also quite a 
number of still and motion pictures.
 Ginseng: There are two commercial kinds, red and 
white. The ‘red’ ginseng, which we understand brings the 
highest price, is different from the white only in processing, 
which gives it its red color. The ginseng raised in the vicinity 
of Heijo [Pyongyang], the former capital, for 470 years, is 
considered the best ginseng in the world. It is recorded that 
the medicinal ginseng is obtained from the roots of plants six 
years old.
 “The principal demand for ginseng is from China, 
especially South China.”
 Page 2789. Having missed a train and with a long 
wait for the next: “We secured quite a number samples of 
soybeans, and a number of still and motion pictures.”
 Page 2792. Neg. #44452. “Sacks of soybeans piled in 
a rick at the Chotan Railway Station. A motion picture was 
made of this.
 Page 2792. Neg. #44455. “A view showing Korean 
farmers fl ailing out soybeans. Chotan, Korea.
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 Page 2792. Neg. #44456. “A close-up view of threshed 
‘Chotan’ soybeans. The straw and litter was pushed aside to 
show the beans below, Chotan, Chosen.”
 Page 2793. Neg. #44458. “View at one of the soybean 
inspection stations at Koryoho, Chosen.”
 Neg. #44459. “Showing the taking of samples and 
inspection of soybeans at Koryoho, Chosen.”
 Page 2794. Neg. #44460. “A nearby view of sacks of 
soybeans on the river bank. Taken to show the rice straw 
sack and how the sacks are tied with rice straw rope. 
Koryoho, Chosen.”
 Page 2795. Neg. #44462. “Sacks of soybeans piled 
along the side of the road to be transported to the railway 
station, Koryoho, Chosen.
 Neg. #44463. “Raking soybean straw and litter from the 
recently fl ailed soybeans. Near Chotan, Chosen.”
 Page 2799. Neg. #44470. “Mr. W.J. Morse and Mr. N. 
Suyetake and a group of Korean farmers taking soybeans. 
Near Koryoho, Chosen.”
 Page 2803 (31 Oct. 1929). “At 10:00 a.m. we visited the 
three Keijo markets: Nandaimon, Central, and Todaimon, 
where we rounded up the following seed: 28 numbers of 
soybeans, three of adzuki beans, 2 of cow peas, 2 of mung 
beans, 2 of rice, 2 of beans and 3 of barley.
 “We also visited a mung bean vermicelli factory and 
saw them making bean vermicelli. The beans are soaked 
for about 12 hours then ground in dripping water. From the 
ground product the hulls and foreign matter is fl oated out 
and the resultant product is then put into a cloth and pressed 
into a more or less square form. When needed it is melted 
in hot water and after mixing, depending upon condition, in 
the following proportions: 3 parts bean paste to 2 parts of 
kaoliang fl our, it is worked into a dough, then put through a 
perforated strainer or former into boiling water, from this it 
is transferred to cold water and then hung up in a sheltered 
place and later out in the air to dry.
 Page 2807. Forecast of crops for 1929. “From American 
Consul General Ransford S. Miller. Seoul, Chosen. Date of 
completion: Sept. 17, 1929. Source of information: Offi cial 
Gazette of the Government General of Chosen, Sept. 16, 
1929.”
 “2. Forecast:... “Soya beans were forecasted at 
4,077,028 koku (20,874,383 bushels) from 800,602.6 cho 
(1,962,037 acres) of land under cultivation, the former 
showing an increase of seven percent or 266,367 koku 
(1,363,901 bushels) but the latter decreased by 20.7 cho (51 
acres), as compared with the previous year.”
 Page 2808. I. Comparison by years. (1 cho = 2.4507 
acres. 1 koku = 5.12 U.S. bushels).
 Soya beans: Area of land (cho); amounts of production 
(koku).
 1924–690,858.7 cho; 3,657,623 koku
 1925–803,495.1 cho; 4,612,033 koku
 1926–791,636.9 cho; 4,351,527 koku

 1927–793,628.8 cho; 4,747,062 koku
 1928–800,623.3 cho; 3,010,641 koku
 1929–800,602.6 cho; 4,077,028 koku
 Page 2809. A large table shows land area under 
cultivation for soya beans by province, for 1928 and 1928, 
for the following provinces: Keiki, North Chusei, South 
Chusei, North Zenra, South Zenra, North Keisho, South 
Keisho, Kokai, South Heian, South Heian, Kogen [Kegen?], 
South Kankyo, North Kankyo.
 Page 2810. A large table shows soya bean production by 
province, for 1928 and 1928, for the same provinces shown 
above.
 Page 2849 (1 Nov. 1929). “In the forenoon we visited 
the Capitol... [then we visited] the Prefectorate Seed and 
Plant Nursery of Keijo... Here we met Mr. S. Yamaguchi, 
Director of the Institution. He explains that this organization 
tests for, and supplies tested seed... to farmers throughout 
the prefectorate. This organization, we understood, is really 
under the direction of the agricultural experiment station at 
Suigen... The Director showed us the two standard soybeans 
recommended by the Station, and the ones most generally 
grown by the farmers.
 Page 2850. They are known as ‘White eye,’ best adapted 
for good ground in valley conditions, and the ‘Black eye’ 
most suitable for poor valley and upland soils. The former 
is the best yielder and most desired by the market, but on 
account of prevailing land conditions throughout the region, 
the ‘Black eye’ variety is most generally grown.
 “Nematodes are present in a good many sections and 
this is frequently the cause or more or less small yields of 
grain. The average yield of soybeans is given at 8 bushels 
per acre, which is really quite low. Soybeans in the district 
are planted from about the middle of April to the last of May, 
and usually harvested in October.
 “Soybeans are usually, in this region, planted by making 
a hole in the ground with the heel, dropping two or three 
beans in it and covering the seed with the foot. Sometimes 
soybeans, one or two rows about a foot apart, are planted 
between barley which normally is planted in rows three feet 
apart.” “Green manure is seldom used by local farmers.”
 Page 2853. Neg. #44477. “A fairly close-up view of 
a hand stone mill, used for grinding beans and other small 
grain. Keijo, Chosen.” Address: Agricultural Explorers, 
USDA, Washington, DC.

766. Dorsett, P.H.; Morse, W.J. 1929. Soybeans in Chosen 
(Korea) (Document part). In: P.H. Dorsett and W.J. Morse. 
1928-1932. Agricultural Explorations in Japan, Chosen 
(Korea), Northeastern China, Taiwan (Formosa), Singapore, 
Java, Sumatra and Ceylon. Washington, DC: Foreign Plant 
Introduction and Forage Crop Investigations, Bureau of Plant 
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 2978 (15 Nov. 1929). “At 1:45 p.m. we 
all boarded the train for Kokaikoshu, a half an hour or so’s 
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ride from Shariin [today’s Sariwôn, North Korea] to the 
north. We arrived at Kokaikoshu at 2:30 p.m., where we 
went to visit one of the large soybean sections. There we 
visited three concerns where they were receiving, grading, 
sacking and storing away in storage houses soybeans. We 
secured samples of their special varieties and still and motion 
pictures of some of their equipment and supplies, as well as 
of several of their operations.
 “At the last commercial place visited they have 3,000 
cho of land, about 7,350 acres, devoted to soybean culture. 
15,000 koku of seed is required for the annual seeding. The 
yield for the 3,000 cho is 53,400 koku or 267,000 bushels 
(we question this yield as it gives over 36 bushels per acre, 
far beyond the yields in Japan or Manchuria).”
 “The present price of beans is as follows:
 “Extra (mostly Oiyakukon A1 variety, large beans), Yen 
18.00 per koku (5 bushels). 1st grade, Yen 17.00 per koku. 
2nd grade, Yen 16.00 per koku; and 3rd grade, Yen 15.50 per 
koku.
 Page 2984. Negative #44582. “Soja max. Soybean 
grading. Kokaikoshu, Chosen. At work at a commercial 
establishment cleaning, grading and sacking soybeans.”
 Page 2985. Neg. #44583. “Soja max. Sacking soybeans. 
Kokaikoshu, Chosen. Another view showing primarily the 
sacking of the cleaned and graded beans.”
 Neg. #44584. “Soja max. Soybean. Kokaikoshu, 
Chosen. A rather nearby view of one of the graders through 
which soybeans are running.”
 Page 2986. Neg. #44585. “Soja max. Soybeans. 
Kokaikoshu, Chosen. A nearby view of one of the soybean 
graders in operation. It is simply a gravity machine” [Looks 
like a sloping screen].
 Neg. #44586. “Oriza sp. Rice straw bags. Kokaikoshu, 
Chosen. A nearby view of rice straw bags which are almost 
universally used for soybeans.”
 Page 2987. Neg. #44587. “Soja max. Soybeans. 
Kokaikoshu, Chosen. A nearby view of a two bushel sack 
of soybeans with the fi rst tie. To the right is a coil of rice 
straw rope used in tying about the sacks when fi lled. The 
regulation tie is 4 times about the perpendicular way and two 
the equatorial.
 Neg. #44588. “Soja max. Soybeans. Kokaikoshu, 
Chosen. Grading soybeans at a commercial dealer’s place.”
 Page 2990. They met Mr. Lutz who took them for a 
ride in his Ford car along with his secretary (a young fellow 
who speaks Japanese, English and Korean). They visited “a 
number of seed dealers, where we got some nice samples 
of soybeans. He drove us out to the Heian-Hando Shubyojo 
(Heian Prefecture Agricultural Experiment Station) where we 
met Dr. Sera Cura [?], the gentleman in charge. He showed 
us their collection of soybean samples and we arranged for 
him to send small samples of the ones grown this year to us 
at the Sankaido Building in Tokyo.
 “Mr. Lutz put in the entire afternoon with us...”

 Note: They have been in North Korea (as it is called in 
2014). Address: Agricultural Explorers, USDA, Washington, 
DC.

767. Morse, W.J. 1929. Soybean hay and seed production. 
Farmers’ Bulletin (USDA) No. 1605. 12 p. Oct. Supersedes 
USDA Farmers’ Bulletin 886, Harvesting soy-bean seed. [4 
ref]
• Summary: Contents: Introduction. Soybean hay 
production: Time of cutting, method of cutting, curing 
soybeans for hay, baling the hay, yields of hay, soybean 
hay grades. Soybean seed production: Time of harvesting, 
methods of harvesting, methods of curing and handling, 
methods of threshing, special harvesting and threshing 
machines, proportion of straw to seed, yields of soybeans, 
storage of soybeans, grading and marketing soybeans.
 Photos show: (1) Soybean hay after curing in the swath 
or windrow may be taken up with the mechanical drum hay 
loader. Two men are standing atop the huge pile of hay. (2) 
A wooden curing frame standing next to six piles of soybean 
hay in front of a barn. “The use of curing frames is very 
generally practiced in the Southern States.”
 (3) Two horses standing still, hitched to a self-rake 
reaper; this machine has given very satisfactory results in 
cutting soybeans for seed. (4) A man wearing a coat and tie 
standing in a fi eld next to a shock of soybeans. “When cut 
with a binder, the bundles of soybeans should be shocked 
and allowed to remain in the fi eld until thoroughly dried.”
 (5) The ordinary grain separator, which can be adjusted 
to thresh soybeans successfully. (6) A special soybean 
harvester, a machine used to gather soybean seed from the 
standing mature plants.
 (7) A man standing on a large combine, working in 
a fi eld of soybeans. Soybeans have been harvested and 
threshed successfully with combines. Address: Senior 
Agronomist, Offi ce of Forage Crops and Diseases, Bureau of 
Plant Industry, USDA, Washington, DC.

768. Bureau Farmer–Illinois Agricultural Association 
Section. 1929. Soybean industry looks up: Producers 
organize co-operative to assist in developing new markets. 
5(3):9-10. Nov.
• Summary: The Soybean Marketing Association was 
organized at Decatur, Illinois on 16 Oct. 1929 in an attempt 
to get a higher minimum price from soybean processors.
 “With the announcement of $1.50 per bushel delivered 
as the going price for soybeans for the 1929 crop which is 
17 cents more than the price guaranteed by the processors, 
interest in soybean production picked up throughout the 
heavy producing counties in central Illinois.
 “The growers appreciate the fairness shown by the 
processors and the good will that has been fostered between 
buyer and seller. When the agreements were framed early 
last season, the millers, including Funk Bros. Seed Company, 
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the American Milling Company, and the G.L.F. Exchange, 
Inc. [these three initiated the Peoria Plan], consented to 
the Farm Bureau’s proposition to pay a higher price than 
the $1.33 minimum should the market justify an increase. 
Demand from new buyers coming into the soybean growing 
territory, resulting from the short fl ax crop and higher prices 
for linseed oil, have been infl uential in raising the price 17 
cents per bushel. Many growers are netting from $1.41 to 
$1.47 per bushel for their beans after elevator and freight 
charges are paid.
 “The Vermillion County Farm Bureau, alive to the 
situation, is urging local soybean growers to retain plenty of 
good seed to fi ll an expected increase in demand next spring. 
Illini, Black Ebony, and Manchu beans are preferred in this 
county.
 “Sign members: Organization work to sign up the 
membership in the Soybean Marketing Association was 
under way last week following meetings of advisory councils 
in many of the central Illinois counties. No radical change 
in the method of selling beans is contemplated, at least for 
the time being. The Association hopes to maintain friendly 
relations with the processors and seeks only a fair price in 
line with market demands.
 “A simple membership agreement has been drawn up 
and is now being circulated throughout the soybean growing 
territory.
 “The member agrees to deliver to the Association 
all soybeans produced by him for market. Beans kept for 
seeding and feeding are not included in the agreement.
 “Work for Association: The member appoints the 
Association his sole and exclusive agent for handling 
and marketing his commercial soybeans. For this service 
the Association may deduct a small charge which in no 
case shall exceed 5 cents per bushel. The Association is 
required to keep the member advised and informed of 
market demands of soybeans from year to year, to adopt 
standards and grades, to seek new markets when necessary, 
to investigate commercial uses and help in every way to 
stabilize the soybean industry on a profi table level.
 “The agreement becomes effective at the beginning of 
the 1930 crop year and will continue in full force and effect 
through the 1932 crop marketing year and remain in force 
from year to year thereafter, unless cancelled by written 
notice of either of the parties.
 “The Peoria millers during the last year have added 
700,000 bushel of soybean storage capacity to their local 
facilities. The American Milling Company and the G.L.F. 
Exchange together are shipping out an average of 46 
carloads of mixed feed daily from this city. Soybean meal 
is one of the important concentrates used in the mixture. 
Funk Brothers Seed Company at Bloomington is selling its 
soybean meal to the G.L.F. Exchange at Peoria.
 “Grading beans according to federal standards is well 
established. All the prices quoted above are based on No. 2 

beans.”
 Farmers in central Illinois are fi nding that growing 
soybeans is more profi table than growing oats. Oats at 40 
bushels per acre and $0.30/bushel brings in only $12.00 per 
care, whereas soybeans at 20 bushels per acre and $1.40/
bushel brings in $28.00–more than twice as much. “The 
added value of soybean straw, either as feed or as a fertilizer 
left on the fi eld, is another factor in favor of soybeans. The 
soybean is a legume, and when properly inoculated takes 
nitrogen from the air and stores it in the soil.
 “New Uses: New uses constantly being developed 
for soybean oil promise to keep demand well in advance 
of supply, particularly if an effective tariff on soybean oil 
and soybean meal is provided in the new tariff bill. Should 
production overtake demand the new co-operative will be 
of material assistance in keeping the [soybean] acreage 
within reasonable limits. Illinois farmers grow a substantial 
percentage of the total crop produced in the United States. 
While the Soybean Marketing Association was organized 
by Illinois growers, it may branch out into other states if 
the occasion demands, and develop into a national soybean 
marketing association.
 “The uncertainty of fl ax and its susceptibility to adverse 
weather conditions promises to redound to the benefi t of 
soybeans as a farm crop. This year for example, the fl ax crop 
was short and linseed oil advanced approximately 45 cents 
per gallon during the current season. Soybean oil is being 
used in paints and soaps to replace linseed oil. The supply 
and price of oil and feed concentrates are the chief factors in 
determining the price of soybeans.”
 A photo shows the 12 offi cers and directors of the 
Soybean Marketing Association; after each person’s name is 
the name of the county in which he resides.
 Note: This is the earliest document seen (May 2008) that 
mentions the “Soybean Marketing Association.” Address: 
Illinois.

769. O’Brien, Harry R. 1929. Soy beans for profi t: Combines 
and a cash market cause acreage to mount. Country 
Gentleman 94(11):19, 120-21. Nov.
• Summary: “While soy beans have been known in this 
country for 125 years, it was about fi fty years ago that they 
were fi rst grown in North Carolina as a farm crop and about 
25 years ago when they were fi rst introduced into the Middle 
West. In 1917 it was estimated that perhaps 500,000 acres 
were being grown for all purposes. Since then the acreage 
has increased annually until in 1928 around 3,000,000 acres 
were being grown in twenty or more states. Rapid as this 
growth may seem, it has been handicapped by diffi culties of 
harvesting and lack of a commercial market for the beans.
 “But within the past two years the situation has been 
radically changed” because of the combine harvester and 
the new cash market provided by the Peoria Plan and A.E. 
Staley. “These things I learned when late in the past summer 
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I drove my car for more than 1200 miles through the 
Midwest to get the details of what was stirring in soy beans... 
There are soy beans everywhere, I found.”
 A star performer in many roles, “Soy beans offer another 
cash crop for the farmer. They are about immune to chinch 
bugs and the corn borer. Planted in corn, they shade the 
ground and protect the corn from the chinch bugs.
 “Then there is the use being made of soy beans in 
industry, as beans, as oil, as meal. The oil is expressed out of 
the beans by the same process used with cottonseed. A ton of 
beans yields roughly from 1600 to 1700 pounds of cake or 
meal and from 250 to 300 pounds of oil.
 “The beans are usable for coffee substitutes, soups, 
baked beans, confections, meat substitutes, vegetable casein, 
vegetable milk and cheeses. There are now several factories 
in this country making soy sauce. I know of one plant 
making chocolate out of soy beans.
 “The oil is suitable for use in soap stocks, enamels, 
varnishes, paints, rubber substitutes, linoleum, waterproof 
goods, celluloid, explosives, glycerin, salad oil, lard 
substitutes and edible oils.
 “Soy-bean meal, in addition to use as livestock feeds, 
is used for fl our, diabetic foods that are supplanting gluten 
fl our, infant foods, macaroni, breakfast foods, fertilizers and 
adhesive glue. Much of the glue used in furniture veneering 
is coming from soybean meal.
 “Such are some of the qualities of this many-sided 
farm legume.” The author then gives fi ve reasons why soy 
beans have made such rapid growth in the past ten years: 
1. Farmers have tried them and liked them, and the news 
has spread. 2. The infl uence of the agricultural colleges, 
experiment stations, extension services, and county agents. 
Experiments have been conducted on varieties, and methods 
of growing and feeding. 3. There have been “certain focal 
points where a few farmer pioneer enthusiasts grew them 
for seed and from these points the acreage has spread in 
concentric circles. There are a dozen of these points.”
 4. Improved harvesting methods; “and this is a story that 
is tied up with that of another focal point, Christian County, 
Illinois, where Claire E. Hay was county agent from 1918 
to 1928. Hay knew beans from boyhood. When he came to 
Christian County chinch bugs had been bad for several years. 
So Hay began boosting soy beans as a means of outwitting 
the bug.
 “Now in Christian County among the biggest growers 
of soy beans are the Garwood brothers, Frank and Harry. 
They had heard of combine harvesters being used out West 
for harvesting and threshing wheat in one operation in the 
fi eld. They had a hunch that maybe this same machine would 
work with soybeans. Some Indiana farmers had rigged up a 
homemade affair that had already been used.
 “But the manufacturers were skeptical. Two fi rms 
turned them down, refused to sell a combine for such a 
purpose. But a third did sell, and in 1924 what was possibly 

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

770. Schuster, George L. 1929. Annual report: Department 
of agronomy. Delaware Agricultural Experiment Station, 
Bulletin No. 162. p. 12-26. Nov.
• Summary: The section titled “Fertility rotation 
experiments” (p. 12) notes that early results of this work 
were published in Bulletins 137, 138, and 146 of this Station. 
“In 1924 the plan was changed slightly. The rotation consists 
of corn, (cover crop) soy beans, wheat, clover and timothy. 
The corn continuous has a cover crop each year.” Table 
II summarizes the average annual yields (1925-1928) of 
corn, soy beans, wheat, or hay, with 15 different fertilizer 
treatments.
 The section titled “Soy bean variety tests” (p. 17-18) 
states: “There are forty-nine soy bean variety tests for seed at 
the Deputy plots near Milford and also at the Experimental 
Farm, Newark. Seventeen of the more promising varieties 
for hay production are on test at Newark.” The best average 
hay yields for the two years 1927-1928 were given by Old 
Dominion (5,915 lb/acre) and Geo. Washington (5,665). The 
best seed yields came from Pine Del Perfection (32.3 bu/
acre) and Geo. Washington (29.)–both at Newark. Address: 
Agronomist, Newark, Delaware.

771. Prinz, H. 1929. Ueber die Bedeutung der 
Knoellchenbakterien fuer den Anbau der Sojabohne [On the 
signifi cance of root nodule bacteria for soybean production]. 
In: L. Berczeller. 1929. Publications on Berczeller’s Soy 
Flour. Vol. II. 4 p. Unpublished manuscript. [Ger]
• Summary: In the seventies of the last century [1870s], 
Prof. Haberlandt propagated the cultivation of soybeans in 
Vienna, after which extended cultivation trials were carried 
out in various areas of the Austro-Hungarian Monarchy, 
southern Germany and Italy. These experiments have shown 
that soybean grows well in many areas.
 As early as 1892, the agricultural research institute 
in Dresden employed acclimatization experiments with 
soybeans, through breeding and cross breeding, to 
obtain new varieties which ripened under the climatic 
conditions prevailing there. These experiments, as well as 
the Oesterreichische Bundesanstalt für Pfl anzenbau and 
Samenprüfung, were so far successful in that it was possible 
to cultivate varieties which are fully matured after a growth 
time of 120 to 130 days and provide satisfactory yields of 
beans. Other varieties which do not mature in this climate, 
due to the extraordinarily large protein and fat content of the 
plant, give a particularly valuable green fodder.
 But these attempts were less important for large-scale 
cultivation of soybeans, because the climate of Germany and 
of today’s Austria is generally unfavorable for this seed. It is 
the maize-growing countries of southern Europe that will one 
day supply of the rest of Europe with soybeans, because that 

is where they are naturally meant to grow. If the cultivation 
attempts hitherto made no particularly favorable results, 
this is due to another circumstance, namely the absence 
of nitrogen fi xing bacteria in the soil, as the American 
experience shows.
 As is known, the legumes only obtain a small portion 
of the nitrogen required for building up their albuminous 
substance from the soil; by far the largest part of their 
nitrogen requirements comes from the air, mediated by 
bacteria on their roots. Of these bacteria, there are a large 
number of different varieties, some of which can live 
together with several types of leguminous plants, others with 
only a single type. And especially in the soybean, as was 
determined by detailed experiments, that the plants show 
only a satisfactory growth and the protein and fat content of 
the seed only reaches a maximum, if at the roots a certain 
bacterial species, the soybean bacteria, can be found. It is 
quite clear that in areas where soya has never been grown 
before, these bacteria can not be present in the soil, and 
therefore growing trials that do not take into account this fact 
will have to yield unsatisfactory results in terms of the results 
obtained.
 This would soon be recognized in Germany as well, and 
as early as 1903 the agricultural research institute in Dresden 
had begun to sow seeds and to inoculate the soybeans with 
bacterial cultures that they had produced from specially 
imported Manchurian soil.
 Even earlier, the importance of inoculation was 
recognized in America, where already in 1901 experiments 
had begun, which subsequently resulted in a large-scale 
government propaganda campaign was conducted for the 
legume inoculant, with the result that today there is no 
American farmer who does not treat his seed with bacterial 
cultures grown at his agricultural experimental station. These 
institutes, which exist in almost all states of the United 
States, have studied the question of legume inoculation 
with great exactness, in large-scale trials that bred for each 
genus appropriate bacteria in pure cultures, that were the 
cheapest, with the highest yields supplying types isolated 
from various existing species. Their more than 25 years of 
experience are available to any farmer who turns to them. 
Yes, even more, they provide each farmer with a certain 
amount of these bacterial cultures for experimental purposes 
free of charge and, if he has convinced himself of the success 
of the inoculant, they will supply him with any quantity of 
these cultures at cost price; every year so many hundreds of 
thousands of bottles of pure cultures are shipped to American 
farmers, and most of these bacteria are used to grow 
soybeans.
 According to the U.S. Department of Agriculture (Prof. 
Leonard), the following state experiment stations send out 
free bacterial cultures for root nodules:
 “Georgia Department of Agriculture, Atlanta, Georgia.
 “Idaho Agricultural Experiment Station, Moscow, Idaho.
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 “Maryland Agricultural Experiment Station, College 
Park, Md.
 “Massachusetts Agricultural Experiment Station, 
Amherst, Mass.
 “Michigan College of Agriculture, East Lansing, 
Michigan.
 “Missouri Agricultural Experiment Station, Columbia, 
Mo.
 “New York Agricultural Experiment Station, Ithaca, 
New York.
 “North Carolina Department of Agriculture, Raleigh, 
N.C.
 “Oregon Agricultural Experiment Station, Corvallis, 
Ore.
 “Pennsylvania Agricultural Experiment Station, State 
College, Pa.
 “South Carolina Department of Agriculture, Columbia, 
S.C.
 “Virginia Department of Agriculture, Richmond, Va.
 “Washington Agricultural Experiment Station, Pullman, 
Wash.
 “Wisconsin Agricultural Experiment Station, Madison, 
Wisconsin.
 “Wyoming Agricultural Experiment Station, Laramie, 
Wyoming.”
 What quantities are handled is clear from a letter from 
Prof. Albrecht, according to which for the year 1927/28 alone 
the Missouri Agricultural Experiment Station (Columbia) 
sent out enough soya bacteria for the inoculation of 38,500 
bushels of seed. This is equivalent to about 75% of the total 
amount of legume bacteria released and soybean cultivation 
area of about 38,500 ha in that state.
 Note: According to Soybean Bluebook, in 1927 Missouri 
planted 252,000 acres of soybeans and harvested 63,000 
acres for beans and 181,000 acres for hay. 8,000 acres were 
grazed or plowed under. 1 hectare = 2.47 acres.
 The profi tability of soybean production is not doubted 
by any specialist; anyone who deals with this question 
emphasizes the enormously increased amount of soybean 
nutrients compared to other crops. I do not want to speak 
of America, where hundreds of thousands of hectares are 
already planted with soy, but I would like to quote only one 
article from the Wiener Landwirtschaftliche Zeitung, where 
F.A. Brillmayer under the title “Die Kultur der Sojabohne” 
[The culture of the soybean] makes following statement:
 A table titled It delivers under the same conditions per 
hectare, shows:
 Soybean seed, yields 1800 kg/ha. Protein per ha: 561.6. 
Fat per ha: 320.4
 Soybean straw, yields 3000 kg/ha
 Soybean hay, yields 8000 kg/ha. Protein per ha: 824.0. 
Fat per ha: 187.0
 Barley seed, yields 2400 kg/ha. Protein per ha: 164.4. 
Fat per ha: 60.6

 Barley straw, yields 3000 kg/ha.
 Pea seed, yields 2000 kg/ha. Protein per ha: 423.0. Fat 
per ha: 37.5
 Pea straw, yields 2500 kg/ha
 Lucerne hay, yields 4000 kg/ha. Protein per ha: 248.0. 
Fat per ha: 43.0 It should be noted that the yield fi gures for 
soy are from the author’s own experience on the estate of 
the Austrian Federal Institute for Plant Breeding and Seed 
Testing (Oesterreichische Bundesanstalt fuer Pfl anzenzucht 
und Samenprufung) where cultivation trials were conducted. 
Since, as already stated, the climatic conditions in Austria are 
generally not favorable for soybean cultivation, far higher 
yields have to be achieved in other countries, especially in 
southern Europe.
 As much as one deals with the question of soy 
cultivation and as warmly as this is generally recommended, 
so little emphasis is placed in the publications on the 
inoculation of the seeds, but nevertheless attempts in which 
this important circumstance is neglected, are condemned 
to failure from the outset. Either the need for a inoculation 
is not mentioned at all, as in the article “The Soybean” in 
the Kleine Blatt of 28 January 1928, or this fact is briefl y 
referred to, without its importance being emphasized 
accordingly. This circumstance is likely to discredit a good 
thing in itself and to seriously endanger the whole action. 
So far, the small-scale cultivation attempts in Europe have 
not come off the mark because there was a lack of suitable 
inoculum and new attempts in this direction cannot have any 
other result, if not provided in time–ideally by the state–to 
ensure the presence of soybean cultures becomes available. 
In America, seed inoculation is no longer a problem, as 
agricultural institutes are already encouraging farmers to 
fortify the soil with lime, phosphorus and potash to achieve 
greater yields–that soil inoculation is an indispensable 
prerequisite to successful soybean culture is generally seen 
as obvious.
 The cultivation of soybean is extremely easy; I would 
like to quote again the essay of F.A. Brillmayer in the Wiener 
landwirtschaftliche Zeitung of 10 Jan. 1929 [sic, 19 Jan. 
1916, p. 2; Die Kultur der Sojabohne]: The amount of seed 
varies according to the grain size, between 45 and 55 kg. per 
hectare, The sowing depth is 3-4 cm, distance between rows 
40-45 cm. Distance in the row 6-7 cm. At the beginning of 
the culture, the soybeans grow slowly. To keep the weeds 
out and keep the moisture in the soil, a double hoeing is 
indicated.
 It should be noted, however, that according to the data of 
all US agricultural experimental stations as well as reliable 
Hungarian data, a seed quantity of 30 kg (1 bushel) per 
hectare is completely suffi cient. Address: PhD, Austria.

772. Prairie Farmer (Indiana Edition). 1930. Our pioneer 
soybean grower: Adrian A. Parsons experimented with soys 
forty years ago. 102(2):6, 26. Jan. 11.
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• Summary: This story was published about fi ve months 
after Adrian Parsons died. “The man who probably exerted 
the greatest infl uence on the early development of the 
soybean industry in Indiana was the late Adrian A. Parsons 
of Hendricks county. He it was, as nearly as I can learn, who 
fi rst imported soybean seed from Japan to Indiana, and grew 
the crop–fi rst in a garden, and later on a scale so large that he 
sold beans by the carload. He experimented with the crop for 
years, and as he learned he wrote up the results of his work 
for the farm papers. He fi rmly believed that he had found one 
of the best legume crops that could be grown in Indiana, and 
he wanted other farmers to learn about it.
 “Mr. Parsons had an insatiable curiosity regarding plant 
life, and his experiments with corn and soybeans and other 
plants gave him pleasure and recreation. A severe gunshot 
wound, sustained during his Civil War days, had left him far 
from robust, and the fact that he was unable to stand a heavy 
day’s work in the fi eld gave him more time for studying and 
writing.
 “One of his sons, Norman E., who is a large farmer and 
soybean grower in Hendricks county, says that as nearly 
as he can fi gure out, it was in 1886 or ‘87 that his father 
bought his fi rst batch of seed, and it is his impression that 
he imported them from Japan. It was believed that soybeans 
could be used as a substitute for coffee, among other things, 
and Mr. Parsons’ curiosity was thoroughly aroused.
 “The new plant did well. Mr. Parsons read everything 
he could fi nd on the subject of soybeans, and as he enlarged 
his acreage he was delighted to fi nd that both the hay and 
the beans were eagerly eaten by all classes of livestock. He 
began to grow the crop in earnest.
 “During all of the early years he was forever 
experimenting, and his writings indicate that he was familiar 
with all problems of inoculation, cultivation and utilization 
of the crop. It was unfortunate that clippings were not kept 
of his articles on soybeans, but among his effects there 
was found a collection of manuscripts, a number of which 
doubtless appeared in the farm press.”
 One manuscript revealed that Parsons had tried for a 
number of years, unsuccessfully, to get red clover bacteria to 
grow on and inoculate soybeans. “His work with soybeans 
led to acquaintance and friendship with the late Joseph E. 
Wing, the ‘apostle of alfalfa.’ In later years he began to 
grow alfalfa, probably through Mr. Wing’s infl uence, and 
in a clipping from ‘The Ohio Farmer’ which unfortunately 
is not dated, Mr. Parsons went on record as listing the 
soybean second to alfalfa, which he characterized as ‘king 
of the legumes.’ That by no means meant that he had lost his 
enthusiasm for soybeans, as he continued to grow this crop 
in large quantities. He sold seed by the carload to the Wing 
Seed Company of Ohio.”
 Another undated manuscript, which was marked ‘For the 
Department of Agriculture,’ was written after he had grown 
24 successive crops of soybeans. His highest yield had been 

30 bushels/acre and his lowest 10 bushels. He grew one acre 
of soybeans the fi rst year he tried them and 140 acres the 
year this manuscript was written.
 “In another manuscript, which was apparently written in 
1902, and which was marked ‘for the Farmer’s Guide,’ Mr. 
Parsons stated that the seed should be covered very lightly, 
that he found that drilling in rows gave best results, and the 
early cultivation was exceedingly important.
 “Mr. Parsons passed away last August. He lived to see 
the soybean develop to a crop almost of major importance 
in Indiana, and his satisfaction in seeing his own community 
become a leader in soybean production must have been 
great. He was a prophet who was recognized in his own 
community. The entire state may well give him credit for the 
big part he played in developing soybean growing into an 
industry which is destined to add millions to the wealth of 
Indiana.”
 A photo shows: “Adrian Parsons of Plainfi eld, Indiana, 
pioneer soybean grower of the Middle West. Originator of 
Mikado soys. He was past 80 when this picture was taken.”
 Letter from Lee Parsons, great-grandson of Adrian 
Parsons. 2000. April 4. “I believe it was Prairie Farmer 
writer Dave Thompson who wrote this article. Dad (Edgar 
Parsons) remembered Thompson’s visit and interviewing 
people in Hendricks County about Adrian.”

773. Odland, T.E. 1930. Cultural experiments with soybeans 
for silage and for hay. West Virginia Agricultural Experiment 
Station, Bulletin No. 227. 24 p. Feb. [13 ref]
• Summary: Contents: Introduction: Crop known for soil 
improvement qualities. Historical review. Methods used in 
West Virginia experiments. Experimental results: Yield of 
green and air-dry material per acre, corn and soybeans in 
combination, soybeans grown alone, proportions of soybeans 
to corn in combination plots, yield of shelled corn grown 
alone, yield of shelled corn in combination with soybeans, 
composition of silage, protein content of silage in the various 
methods compared, yield of protein and of total nutrients 
per acre, composition of corn and soybeans alone and in 
combination. Discussion. Soybeans for hay. Methods used in 
experiments: Rate of planting, time of planting, soybeans in 
combination for hay.
 Photos show: (1) Soybeans and sudan grass on a farm in 
Harrison County. (2) Corn and soybeans grown together for 
silage on the agronomy farm. (3) May 5 seeding of soybeans 
on right; May 20, center; later seedings at left. (4) Soybeans 
with millet (right), sudan grass (center), and sorghum (left).
 Tables: (1) Yield in tons of green forage per acre of corn 
and soybeans, grown separately and in various combinations. 
(2) Yield in tons of air-dry forage per acre of corn and 
soybeans grown alone and in various combinations. (3) 
Percentage by weight (green) of soybeans in the various 
combinations of corn and soybeans. (4) Yield in bushels of 
shelled corn per acre of corn grown alone at various rates and 
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in combination with soybeans. (5) Average composition of 
corn and soybeans grown alone and in various combinations, 
1923 to 1925 (green weight). (6) Yield per acre in pounds 
of protein and of total nutrients of corn and soybeans grown 
alone and in various combinations. (7) Average composition 
of corn grown alone and in combination and of soybeans 
grown alone and in combination, 1923 to 1925 (green 
weight). (8) Yield in tons per acre of air-dry hay from 
soybeans planted at various rates. (9) Yield in tons per acre 
of air-dry hay from soybeans planted on various dates. (10) 
Yield in tons per acre of air-dry hay from soybeans grown 
alone and in various combinations. Address: Morgantown, 
WV.

774. Kime, P.H. 1930. I. Factors in soybean production: II–
Variety recommendations and characteristics. North Carolina 
Agricultural Experiment Station, Agronomy Information 
Circular No. 49. 6 p. March.
• Summary: The following is probably a summary of this 
Circular No. 49 from the Fifty-Third Annual Report of the 
North Carolina Agricultural Experiment Station (p. 30, 71-
72, for the year ending Dec. 1930).
 “Soybean Varieties. Tests, including a large number of 
varieties, were conducted at the Central Station and at four 
of the branch station farms during the summer of 1929. The 
highest yielding varieties for seed and hay on the three farms 
representing the Coastal Plain. Piedmont, and Mountain 
sections of the State are given in the following table:
 At the Central Farm (Raleigh) (6 years average): The 
best soybean varieties for seed yield are Tokyo, Herman, 
Virginia, and Mammoth Yellow (21.6 to 17.3 bu/acre). The 
best varieties for hay yield are Otootan, Laredo, Herman, and 
Chiquita (4,910 to 4,148 lb/acre).
 At the Coastal Plain Farm (Willard) (5 years average): 
The best soybean varieties for seed yield are Herman, Tokyo, 
and Mammoth Yellow (25.5 to 23.2 bu/acre). The best 
varieties for hay yield are Otootan, Biloxi, and Laredo (5,380 
to 5,026 lb/acre).
 At the Mountain Farm (Swannanoa) (8 years average): 
The best soybean varieties for seed yield are Herman, 
Southern Prolifi c, and Virginia (23.0 to 21.3 bu/acre). The 
best varieties for hay yield are Herman, Laredo, Herman, and 
Virginia (no yields given).
 “Other promising varieties are the George Washington, a 
medium early non-shattering type; the Chiquita, a good hay 
variety; and the Dixie, an early, heavy seed producer which 
is adapted to the tipper Piedmont and Mountain areas. A 
large number of new introductions have been tried out during 
the past few years. Some have shown considerable promise 
but none have shown up superior to these varieties now 
being grown by farmers of the State.”

775. Arnold, H.C. 1930. Agricultural Experiment Station, 
Salisbury. Annual report of experiments, season 1928-29 

(concluded). Rhodesia Agricultural Journal 27(7):722-31. 
July.
• Summary: Pages 725-27 discuss “Soya Beans.” “All the 
standard leguminous crops presently grown in this Colony 
have trailing vines, which by becoming intertwined, prevent 
the free passage of machinery used during haymaking or 
harvesting operations. With the increasing use of machinery 
in fi eld work, a demand for legume crops which can be 
reaped by mechanical devices is inevitable, and for this 
reason the soya bean crop, which can be handled by these 
means, would be much more generally useful than either 
the velvet bean or dolichos bean [also called bonavist or 
hyacinth bean]... The seed yields obtained here so far are not 
high enough to justify its cultivation as a grain for export, 
but the Oo-too-tan [Otootan] variety has given fairly heavy 
yields of fodder which at this centre place it in front of all 
other upright growing, leguminous hay crops.”
 In 1927-28 Otootan yielded 2,080 lb of hay and 6,80 lb 
of seed per acre. In 1928-29 these fi gures increased to 4,608 
lb of hay and 1,309 lb of seed. Other varieties that gave 
lower yields in 1927-28 were Haberlandt, Biloxi, Herman, 
Chiquita, and Dixie. Chinese White and Southern were 
added to the varieties tested in 1928-29. Address: Manager, 
Salisbury Agric. Exp. Station.

776. Hackleman, J.C. 1930. Soybean varieties, dates of 
seeding, and longevity of seed. Proceedings of the American 
Soybean Association 3:69-73. Eleventh annual fi eld meeting. 
Held 10-12 Sept. 1930 in Illinois.
• Summary: “Varieties: Illinois soybean growers, as well as 
those in other corn-belt states, have followed more closely 
the investigational work on soybean varieties than on any 
other production problem concerned with this increasingly 
important crop. The rapid change in variety popularity is a 
good illustration of this point. Fifteen years ago in Illinois 
the most commonly grown variety was the Ito San or 
Medium Early Yellow. Following this came the Midwest, 
or as more commonly known in Illinois, the Mongol, which 
was supplanted in 1919-20 with the A.K. This variety or 
mixture of kinds was an improvement, but it soon gave way 
in 1923 to the Manchu. The reign of this foreigner was short, 
giving way in 1927 under Illinois conditions to the Illini, a 
selection of the A.K.
 “Thus, the farmers of Illinois, and they are no different 
from farmers in other states, have watched with interest the 
work of the experiment station and followed just as quickly 
as seed of the new and better varieties became available. The 
following table compiled from data secured on the South-
Central Rotation at the University of Illinois South Farm at 
Urbana, shows how nearly the farmers of Illinois have been 
correct in following the experiment station’s variety tests 
during the past fi ve years.
 A table shows “Six productive soybean varieties 
in 1926-29, based on yields (in bushels/acre) from the 
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University South Farm:
 “Illini 32.3
 “Dunfi eld 31.6
 “Manchu 31.3
 “Wea 30.6
 “Black Eyebrow 29.2
 “Mansoy 28.3 bu/acre (2-year average).
 “Because of its relative earliness, Illini is a very popular 
soybean under most Illinois conditions and is unquestionably 
grown on a greater proportion of the commercial acreage 
than any other variety. There are several other varieties 
that are adapted to essentially the same conditions and are 
relatively high yielding, altho as the table above indicates, 
there is a slight difference in favor of the Illini. The Dunfi eld, 
the Manchu, and Mansoy, are probably the most popular. In 
the northern parts of Illinois and Indiana, and in Wisconsin, 
the Illini and Dunfi eld are relatively late. Earlier varieties 
such as Mandarin, Wisconsin Black, Black Eyebrow, Wea, 
and early strains of Manchu.
 “On the light soils of southern Illinois varieties of the 
seed type such as Illini, Dunfi eld, and Manchu are not well 
suited. The Mansoy is a much better seed producer under 
such conditions than either of the three just mentioned. The 
Virginia, Ilsoy and more recently a newcomer that has some 
promise, the Harbinsoy, are better adapted to growing on 
those soils. Unquestionably the Virginia is the most widely 
grown variety on the light soils of southern Illinois.
 “While it is true that the Illini, Dunfi eld, and Manchu 
are holding the center of the stage at the present time as 
being the most popular commercial seed producers, there 
are new varieties that offer considerable promise. In fact, 
there are fi ve on the South Farm which have consistently 
outyielded the other varieties, and have many other desirable 
characteristics. If they continue to do so for another three 
to fi ve-year period, they will unquestionably become 
important factors in the production of soybeans in this and 
the other corn-belt states. The following table gives the 
yields of these new selections for the single year in which 
they have been compared with the old standard varieties on 
the same rotation.” A table shows “Promising new Varieties 
of Soybeans–Season 1929 University South Farm South-
Central Rotation Variety Yield in bu/acre:
 “A.K. 114, 39.9
 “A.K. 146, 39.4
 “A.K. 125, 39.1
 “04002-B, 38.7
 “Ohio 13177, 37.0
 “Illini (comparative yield), 33.4
 “All these varieties have proven excellent yielders on 
other plots, but 1929 was the fi rst year in which they have 
been grown on the standard sized plots on the South-Central 
Rotation at the University and therefore were compared 
directly with such varieties as Illini, Dunfi eld, and Manchu.
 “Date of Seeding: June 1 to 10 was for many years the 

commonly accepted time for seeding soybeans in Illinois. 
Many corn-belt farmers who had good seed beds prepared as 
early as the middle of May would continue to cultivate their 
soybean ground and wait until after June before they would 
seed soybeans.
 “On account of frequent early frosts and the apparent 
danger of reduced yields because of immaturity, the 
University of Illinois started some experiments in 1926 on 
the effect of time of seeding upon certain plant characters, as 
well as upon yield. In this experiment 12 varieties of beans 
were included, three varieties each of yellow, green, brown, 
and black-seeded soybeans. Each of the color groupings 
included early, medium, and late maturing varieties. Thus, 
the 12 varieties included practically all of the variations 
from early to late maturing and from light to dark seed coats. 
Insofar as possible, the varieties chosen were those which 
were generally considered of seed type or of general purpose 
type, rather than of the hay type.
 “During the fi rst two years of this experiment, 1926 
and 1927, the fi rst seeding was made May 10. Additional 
seedings were made at ten-day intervals until the fi fth 
seeding was made June 20. All seedings were made in 
quadruplicate and careful notes were taken as to the stand, 
date of blooming, height at blooming, time required to 
mature, and yield.
 “The fi rst two years’ results seemed to justify the 
launching of this investigation. Contrary to predictions and 
general farm practice, no increased yields resulted from 
delayed plantings. It was found that the May 10 seeding 
of soybeans gave either the highest yield or one of the best 
yields of seed, as well as producing considerably more 
foliage. After the experiences of 1926 and 1927, the fi rst date 
of seeding was made May 1. Thus, six seedings were made 
at ten-day intervals from May 1 to June 20, a difference of 
50 days between the fi rst and the last seeding. The fi rst thing 
noted was that soybeans planted May 1 gave practically as 
good a stand and grew just as vigorously as those planted 
the fi rst of June. Cold soil seemed to have little inhibiting 
effect upon the actual germination and seedling vigor of the 
soybean. May 1 plantings of soybeans seemed to give just as 
satisfactory stands as May 10 plantings of average seed corn, 
indicating that the soybean could stand practically as much 
unfavorable growing weather as corn.
 “Stands Compared: The average stand for each of the six 
different dates of planting for 1926 to 1930 inclusive shows 
no signifi cant difference. The average stand for the fi rst date 
of planting was 51.8 percent. May 10 showed an average 
stand of 53.3; May 20, 57.6; June 1, 58.2; June 10, 59.2; 
June 20, 59.2 percent. It should be noted in this connection 
that the average stands for all seedings from year to year 
showed much more variation than did the average stand for 
each of the different seedings over the period of six years.
 “Average Height at Blooming: Another very noticeable 
difference as the plots were observed from year to year 
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was the greater height and, therefore, unquestionably the 
greater vegetative production of the early planted plots. As 
an average of the four years, 1926-29, the average height 
of plant at blooming in the May 1 plots was 26.3 inches; 
May 10, 24.8; May 20, 23.8; June 1, 21.7; June 10, 21.1; 
June 20, 19.4 inches. This shows a distinct reduction in the 
average height of plant with postponement of the seeding” 
(Continued). Address: Dep. of Agronomy, Univ. of Illinois.

777. Hackleman, J.C. 1930. Soybean varieties, dates of 
seeding, and longevity of seed (Continued–Document part 
II). Proceedings of the American Soybean Association 3:69-
73. Eleventh annual fi eld meeting. Held 10-12 Sept. 1930 in 
Illinois.
• Summary: (Continued): “Number of Days to Bloom” 
Another very noticeable effect was the effort of the plant to 
compensate for the late planting by blooming in a shorter 
period of time. The average number of days required for the 
plant to come to bloom when planted May 1 was 82.3 days, 
while the average number of days required for the varieties 
planted on June 20 was 50.7 days, 32 days less time required 
for the 12 varieties to reach bloom when planted on June 20 
than when planted May 1.
 “Finally, the soybean grower is interested in the effect of 
these different dates of planting upon the number of bushels 
he can produce. As an average of four years, the fi rst three 
plantings have been practically equal, there being less than 
one bushel variation in the average yield obtained on these 
three dates. May 1 seedings (2 year ave.) produced 25.8 bu., 
May 10, 25.1 bu. and May 20, 25.3 bushels. June 1, June 
10, and June 20 were distinctly inferior, yielding 22.1, 21.6 
and 18.5 bushels respectively. This represents a loss of 6.8 
bushels after May 20.
 “The data here presented agree in general with those 
reported by the Ohio Experiment Station. The experiments 
in that state started in 1925 at an even earlier date of planting 
than the Illinois experiment. The fi rst planting in Ohio was 
made on April 10, and the last planting on July 1. With 
the two varieties, Manchu and Pekin [Peking], compared 
in Ohio, the variation in yield between April 10 and May 
15 was very slight, but after May 15 there was a distinct 
reduction in yield, agreeing in principle with the results in 
Illinois.
 “Longevity: Another traditional belief regarding 
soybeans has been more or less upset by experiments 
conducted at the University of Illinois. An experiment to 
determine the longevity of soybean seed was started in 1926. 
Seed of fi ve varieties from the 1925 crop was selected. The 
fi ve varieties chosen were Manchu, Morse, Lexington, Ilsoy, 
and Ebony. This included all the color combinations from 
yellow to black, including two varieties with green seed 
coats, one with a yellow, and one with a green cotyledon. 
The seed harvested in 1925 was planted in the spring of 
1926. The surplus seed was stored in cotton bags, and placed 

in wire screen cages in the seed house. From each succeeding 
crop, seed of the same varieties has been taken and planted 
each succeeding year. As the years have gone by, the 
germination of the different varieties has been noted and also 
the production per acre. The same number of seeds of each 
variety from each year has been planted in quadruplicate 
rows.
 “Not all varieties have shown themselves equally 
satisfactory for planting after the fi rst year. The Lexington, 
a green-seeded bean with a green cotyledon, seemed to lose 
its vitality fi rst. Then the Manchu showed indications of loss 
of vitality before any signifi cant loss was noted in the Morse, 
the Ilsoy, or the Ebony.
 “The fi ve-year average stand [germination] of all 
varieties the fi rst spring after harvesting the seed crop was 
73.4 percent. The average stand of all varieties for the second 
year was 67.6 percent. The average for the third year was 
56.6 percent, for the fourth year, 42.6 percent, and for the 
fi fth year, 26.7 percent.
 “Seed of the Ilsoy, Ebony, and Morse is still showing 
some germination after fi ve years, the Ilsoy with 50 percent, 
the Ebony with 16 percent, and the Morse with 14 percent.
 “One of the most signifi cant things brought out in 
this experiment is the importance of storing only high 
germinating seed if it is to be safely stored. On two or three 
occasions it has been impossible to get as good seed of the 
late maturing varieties as of the earlier kinds. Such weakened 
seed has invariably shown a tendency to lose its vitality more 
rapidly than that which matured normally and was of a high 
vitality when stored the fi rst year.
 “One of the practical lessons contributed by this 
experiment is that if a farmer has soybean seed of excellent 
quality he can successfully store this seed and use it the 
following season if his storage room is dry and the seed 
can be kept in good condition thruout the season. Under no 
circumstances should this experiment be interpreted as a 
guarantee that all old soybean seed will be equal to new seed. 
By all means, seed should be tested the second year and 
only the strong germinating seeds should be counted. Any 
seeds which show weak or very slow germination should be 
considered as of little or no more value than dead seed.
 “Seed of all varieties will be used again in 1931 and 
tested annually until they have completely lost their vitality.”
 Photos show: (1) Three soybean plants, with full, 
medium, and sparse foliage. (2) A large fi eld of soybeans 
planted in rows. Address: Dep. of Agronomy, Univ. of 
Illinois.

778. Lloyd, J.H. 1930. Aims and purposes of the Soybean 
Marketing Assoc. Proceedings of the American Soybean 
Association 3:89-95. Eleventh annual fi eld meeting. Held 10-
12 Sept. 1930 in Illinois.
• Summary: “Our Association is incorporated under the 
co-operative laws of the State of Illinois. Organized in 
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October, 1929, it now has a membership of more than 
2,300 Illinois soybean growers, who owe their knowledge 
of, and skill in producing a high grade product, to the men 
who are sponsoring this meeting. We shall never fail to 
acknowledge to the splendid service rendered by the College 
of Agriculture, University of Illinois, in teaching Illinois 
farmers how to grow soybeans.
 “At the very inception of our Marketing Association 
we adopted the following suggestions by Dr. L.J. Norton, 
Assistant Chief of Agricultural Economics, College of 
Agriculture, University of Illinois, as the aims and purposes 
of our organization:” The eight goals are listed.
 “We believe that much can be accomplished toward 
improving quality and standards that recognize commercial 
differences and we note with a high degree of approval that 
an organization of processors and oil interests has been 
formed for the purpose of working out these problems. I 
refer to the National Soybean Oil Manufacturers’ Association 
of which the speaker of the evening, Dr. Otto Eisenschiml, of 
the Scientifi c Oil Company, Chicago, is the president.”
 A table (p. 94) shows the average soybean yields 
in Illinois from 1921 to 1929. They increased from 10.5 
bushels/acre in 1921 to 21.9 bu/acre in 1929. Address: 
Manager, Soybean Marketing Assoc.

779. Meharry, Chas. L. 1930. Seeing soybeans on Illinois 
farms: Stop No. 3–A.P. Meharry Farm [American Soybean 
Assoc. annual meeting]. Proceedings of the American 
Soybean Association 3:103-08. Eleventh annual fi eld 
meeting. Held 10-12 Sept. 1930 in Illinois.
• Summary: Sept. 11, 1930. Thursday morning, 12:30–2:00. 
This farm is located one mile south and two miles east of 
Tolono. Lunch was prepared by the Ladies’ Aid of the Tolono 
M.E. [Methodist Episcopal] church. The tour shows large 
scale production of soybeans, illustrating farm practices and 
inoculation studies.
 After lunch, at 2:00, the author begins: “Fellow soybean 
enthusiasts: This is the third time that our farms have had 
the privilege and pleasure of welcoming the American 
Soybean Association. I believe that considering its youth and 
small numerical strength, the Association has accomplished 
more than any other farm organization. The American 
Soybean Association held its fi rst meeting in Indiana in 
192o. Practically all nearby states were represented and 
Hoosierdom turned out in force. So much enthusiasm and 
inspiration resulted from this meeting that a decision was 
reached to hold a meeting each year in a different state. 
Meetings have accordingly been held each succeeding year 
as follows:
 “1920 Fouts Bros. Farms, Camden, Indiana
 “1921 Illinois Agricultural Experiment Station, Urbana-
Champaign, Illinois.; and A.P. Meharry Farm, near Tolono, 
Illinois
 “1922 Missouri Agricultural Experiment Station, 

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

profi table crop and just on suspicion we substituted soys for 
oats in the last half of the rotation, and tried sowing wheat 
in soy stub without plowing. It worked, altho folks thought 
we were crazy. Our rotation thus became: corn, corn, oats, 
clover, corn, soybeans, wheat, clover.
 “We had begun to keep an accurate cost account of 
our fi elds, largely to give ourselves the courage of our 
convictions. A few years of that proved conclusively enough 
for our purpose that oats were unprofi table, on this farm at 
least, so out went the other oats fi eld and we changed our 
rotation to corn, soybeans, wheat, and clover, there now 
being two fi elds of each crop annually. This was continued 
for several years, during which our average crop yields, 
particularly of corn and beans, gradually improved.
 “During these years we had been applying limestone 
and phosphates, particularly raw rock phosphate, tho 
occasionally bone meal was used. These helped us to get 
sweet clover, as well as the other clovers, and some of the 
old, sour, white spots began to yield almost as well as the 
better land.
 “We have concluded that about the fastest way to 
rejuvenate an old, worn-out farm is to combine-harvest two 
or three successive crops of soys, returning the straw to the 
land. After such treatment we fi nd that corn becomes a very 
satisfactory crop even on badly worn soil. For this kind of 
a program I suggest using a variety like Harbinsoy which 
utilizes the entire growing season and makes a big growth 
and satisfactory yield on thin land where earlier varieties 
commonly dwarf badly. Inasmuch as the soys are to be 
followed by a spring-planted crop, somewhat later maturity 
of the soys is not so important as it is when wheat is to be 
planted.
 “By this time we had started using the four-row corn 
planter and cultivator and had learned more than ever to 
appreciate the importance of large fi elds and long “throughs” 
in the economical management of land. Therefore, we 
rearranged the fi eld division of the whole farm. Three fi elds 
on this section are a mile long and the fourth about three-
quarters of a mile long.
 “Much of the value of such a meeting at this time 
comes from the discussion which is ordinarily prompted by 
it. If there are any questions regarding the management of 
these farms, we will endeavor to answer them.” Continued. 
Address: Meharry Farms near Tolono, Illinois.

780. Morse, W.J. 1930. Soybeans in the Orient. Proceedings 
of the American Soybean Association 3:96-100. Eleventh 
annual fi eld meeting. Held 10-12 Sept. 1930 in Illinois.
• Summary: This letter (which appears on pages 5196 to 
5199 of the unpublished Dorsett-Morse Log) was written by 
William J. Morse on 20 July 1930 from Dairen, Manchuria, 
to Dr. W.L. Burlison, President of the American Soybean 
Growers Assoc. at the University of Illinois, Urbana. It is 
reprinted in full:
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 “Dear Soybean Friends:
 “When the writer addressed a letter of your 1929 Annual 
Meeting, the soybean experience of the U.S. Department 
of Agriculture Oriental Agricultural Expedition was just 
beginning and there was but little to write about on this 
important crop of the Asiatic countries. It is quite different 
now, however, for explorations have been made in Hokkaido 
Island, Hondo (the main island of Japan [now called 
Honshû]), Korea and to some extent in Manchuria. If an 
attempt were made to write at all fully on the different phases 
of the soybean industry we have observed in these countries 
during the past year or more, a volume or perhaps several, 
would have to be written instead of a mere letter.
 “It is recalled that last season the use of the soybean as 
a green vegetable was described. Throughout the season, it 
was found that the green vegetable was a very popular food 
with the Japanese from one end of the Japanese Empire 
to the other. The vegetable soybean is classed as a garden 
bean and as such is extensively grown by the Japanese truck 
farmers.”
 The authors were in Hokkaido from mid-August until 
early October, and they visited all the principal soybean 
sections. “The Obihiro station in the eastern part of the 
island [of Hokkaido] is conducting the most extensive work 
in breeding and variety testing. We succeeded in collecting 
a very large number of varieties and selections of this 
northern region as well as information on culture, harvesting, 
threshing, insect pests, and diseases. To supplement this 
material, we obtained a large number of still and motion 
pictures of very interesting scenes of the Hokkaido soybean 
industry.”
 They arrived in Korea on 20 Oct. 1929 and established 
headquarters at Keijo (Seoul). “We found Korea to be a most 
interesting country and different from anything we had seen 
in Japan. One of the most amazing things was the extent to 
which soybeans are grown. Almost equally amazing was the 
large number of native Korean soybean varieties we found 
in the various sections and at the experiment stations. At 
the Suigen Experiment Station, they have more than one 
thousand native Korean varieties and selections under test. 
The authorities were very generous and gave us samples 
of each. In addition to this collection, we obtained a few 
hundred samples from Korean farmers, grain merchants on 
village market days and from village and city grain dealers. 
The Korean Department of Agriculture added about 300 
samples to our collection by obtaining seed of the principal 
varieties from the village agricultural societies in each of the 
prefectures of Korea.
 “Altho the Koreans do not use the soybean as 
extensively for food as do the Japanese, considerable 
quantities are used and in quite different ways. The beans are 
used principally boiled with other grains such as millet or 
kaoliang. They are also used in making miso and soy sauce, 
but these products are made quite differently from those of 

Japan or China. Soybean sprouts are found very abundantly 
in all of the markets and at all of the small food stores. The 
beans produced in Korea are for the most part excellent 
quality and are largely shipped to Japan for the manufacture 
of miso, soy sauce, bean curd, and natto. Soybeans when 
soaked with chopped millet or kaoliang straw are used 
universally for feeding oxen and cows, the common work 
animals of Korea.
 “We left Korea about the fi rst week of December [1929] 
for our Tokyo headquarters and collected seed samples and 
products as we went along. From the latter part of December 
until the latter part of March, we put in full time collecting 
soybean products and learning of their use and manufacture. 
We succeeded in collecting a large number of interesting 
products, as the Japanese use the soybean very extensively 
in their daily diet. In the making of cakes, candies, and 
numerous other confections, the roasted soybean is used in 
a similar manner to the peanut in America. Of course, soy 
sauce, miso, bean curd, and natto are the principal soybean 
products and the ones most extensively used. As an example 
of the large use of miso, which is used as a breakfast soup 
with vegetables and also in preserving fi sh, vegetables, and 
meat, we visited three large miso factories in the Tokyo 
district and found that each produced about one million 
pounds of miso yearly. In addition to these three large 
factories, there were numerous small factories scattered 
thruout [sic] the same district.
 “As the planting time was approaching in Manchuria, 
we left Tokyo the latter part of March and arrived in Dairen, 
Manchuria, the fi rst of April. We expect to have headquarters 
at Dairen until late fall or early winter, working out in the 
various soybean sections of North and South Manchuria. 
This country is the real land of the soybean and Dairen, the 
real city of the soybean. In 1929, 29.2 percent of the total 
cultivated area of Manchuria was devoted to the growing 
of soybeans, producing more than 178,000,000 bushels of 
seed, thus leading all other crops in acreage and production. 
The Port of Dairen handles about eighty (80) percent of the 
exports of beans, bean cake, and bean oil.
 Note: This is the earliest document seen (Aug. 2011) 
that uses the term “land of the soybean” in connection with 
or to refer to Manchuria.
 “The planting season for soybeans in Manchuria begins 
about the fi rst of May and extends to about the 25th of May 
in some northern sections. We, therefore, had an opportunity 
before the planting season, to study the methods of grading, 
storage and transportation of [soy] beans, bean cake and bean 
oil in the oil mills. The storage yards and warehouse yards 
of the South Manchurian Railway cover several hundred 
acres and the immense quantities of bags of beans and bean 
cakes stored in the open storage yards and in the warehouses 
are well worth seeing. In connection with the storage yards 
are the Dairen wharves where one may see daily the loading 
of freighters from European countries, America, Japan, and 
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China with beans, bean cakes, and bean oil.
 “We had rather expected to fi nd a large number of 
products made from beans, bean cake, and bean oil but our 
fi ndings thus far have been very meager. The oil is used in 
the manufacture of soaps, paints, lard substitutes, and salad 
oils, but only a very few factories are engaged in producing 
these products. The beans are used chiefl y for oil and oil 
cake, but during the last three or four years, the demand 
of European mills for beans has had a serious effect, not 
only on the Dairen soybean oil mills, but also on the oil 
mills throughout North and South Manchuria. In Dairen, 
at the present time, only about forty-fi ve soybean mills are 
active during the crushing season, whereas four years ago 
there were about ninety. The oil cakes are for the most part 
shipped to the Japanese Islands for feed and fertilizer (chiefl y 
fertilizer), to China and the East Indies for fertilizer, and to 
America and Europe for cattle and poultry feed.”
 “Our experience in the fi eld up to the present time 
has been the study of methods of planting and cultivation 
practiced in different sections of North and South 
Manchuria.”
 “We have collected quite a large number of seed samples 
during our travels thus far in Manchuria and have obtained 
some very interesting types. It may interest the members to 
know that we have visited Yingkou (Newchwang), the source 
of the Virginia and Wilson varieties. We obtained several 
other black and brown-seeded samples similar to the Virginia 
and Wilson, and are hoping that some of them may prove 
equally valuable. It was learned that the black and brown-
seeded sorts are grown in some northern sections along the 
Liao River. In the study of varieties in different sections of 
North and South Manchuria, it has been very interesting to 
note the number of varieties, their utilization and adaptability 
to various soil and climatic conditions. At the Kungchuling 
Experiment Station, more than one thousand varieties and 
selections have been tested but at the present time only fi ve 
hundred are under test. The Manchurian varieties do not 
succeed in the Japanese Islands or Korea and neither do 
the Japanese varieties succeed in Manchuria or Korea. The 
Korean varieties also give rather poor results in most parts of 
Manchuria.
 “With this letter we are sending some lantern slides 
illustrating various scenes of the soybean industry in oriental 
countries. At some future meeting we hope to have our 
movie fi lms so arranged that you may have an opportunity 
of seeing in motion the many, many ramifi cations of the 
soybean industry as we have seen them.
 “We hope to be with you at your next annual meeting, 
that we may try to catch up with the rapid progress the 
soybean has made in the United States during the past two 
years.
 “With best wishes for a most interesting and successful 
1930 meeting, we remain
 “Very truly yours,...”

 Note 2. This is the earliest English-language document 
seen (Feb. 2004) that uses the term “vegetable soybeans” 
(not preceded by the word “green”) to refer to green 
vegetable soybeans.
 Note 3. This letter was reprinted in Soybean Digest 
(April 1945, p. 11-12). Address: USDA, Washington, DC.

781. Pieper, John J. 1930. New recommendations in seeding 
soybeans. Proceedings of the American Soybean Association 
3:57-59. Eleventh annual fi eld meeting. Held 10-12 Sept. 
1930 in Illinois.
• Summary: “The rate of seeding soybeans and the spacing 
of plants are factors that are closely tied up with the 
method of cultivation. The recommended rate of seeding 
has increased markedly in the last few years. Whereas the 
original recommendation was 30-40 pounds per acre in rows, 
it is now 60 pounds; and whereas it was 60 pounds drilled 
solid, it has increased to 90-120 pounds per acre. The best 
yields of beans seeded in 24-inch rows were obtained when 
seeded at the rate of 50-60 pounds per acre in 1927; 60-70 
pounds per acre in 1928; and 50-60 pounds per acre in 1929. 
Where the beans were drilled solid, 90-120 pounds per acre 
gave the best yields of seed for the two years, 1928-1929.
 “The yields of beans for the different rates of seeding are 
surprisingly uniform. This is explained by the fact that thinly 
spaced plants branch more and as a result produce relatively 
more beans per plant than thickly spaced plants. The main 
stems of soybean plants are more effi cient in the production 
of seed than branches. For this reason, spacing which will 
give the optimum growth for single stemmed plants gives 
the highest yield. Originally it was thot [thought] that beans 
should be spaced three inches apart in the row; now, the 
recommendation is about one inch.
 “Spacing of seeds in the row is a better method of 
determining the seeding rate than pounds per acre. The rate 
of seeding must be adjusted to the size of beans as measured 
by the number of seeds per pound. In all of the above studies, 
the Illini soybean which has 2865 beans per pound was used. 
Other common varieties are the Manchu with an average of 
2555 beans per pound, the Dunfi eld with 2750, the Virginia 
with 4090, the Ebony with 3810, and the Black Eyebrow 
with 2290 beans per pound. A wide variation exists between 
the Mammoth Yellow variety with 2145 beans per pound, 
and the Peking with 6015 beans per pound.
 “Due to the development of machinery adapted to 
soybean production a closer spacing of rows is being 
practiced. Experiments from various stations show that 
higher yields are obtained from the closer spacing of rows. 
A spacing of 24 to 28 inches between rows is a common 
practice. A few growers have used a spacing of 21 inches 
while some are talking of further reduction of the space. The 
ultimate reduction will probably be limited by our ability to 
cultivate narrow spaced rows.
 “Reduction of space between the rows brings up the 
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question of drilling soybeans solid and cultivating with 
a rotary hoe, a weeder or a fl exible harrow. Experiments 
show that beans drilled in rows yield more seed and hay 
than beans drilled solid. In 1928, the beans in rows yielded 
33.77 bushels of seed per acre, while the beans drilled solid 
yielded 30.33 bushels per acre. The hay yields were 2.94 
tons for the rowed beans, and 2.82 tons per acre for the beans 
drilled solid. In 1929, the rowed beans yielded 46.08 bushels 
while the drilled beans yielded 40.98 bushels per acre. No 
hay yields were obtained this year. It appears from results of 
various stations that where beans are planted in wide spaced 
rows that drilling solid will yield better, but where the space 
between rows has been reduced to 24-28 inches, the rowed 
beans will yield better.
 “A study of the survival of plants resulting from the 
two methods of seeding is interesting. In 1929, rowed beans 
seeded at the rate of 70-80 pounds per acre showed 93.8 
percent of the plants surviving, while only 33.2 percent of 
the plants survived where the beans were drilled solid at 
the rate of 140-150 pounds per acre. The 1930 results are 
quite different. Soybeans drilled in rows at the rate of 50 
pounds per acre showed a survival of 80.7 percent, while 
beans drilled solid at the rate of 121 pounds per acre gave 
a survival of 82.5 percent. It appears that the percentage 
of plants surviving when sown by the two methods varies 
widely. Further studies should reveal some interesting facts 
which will contribute to the solution of the rate and space 
problems of seeding soybeans.
 “Factors favoring the seeding of soybeans in rows are:
 “a. Higher yield of seed and hay
 “b. Larger beans
 “c. More uniform stand
 “d. Taller plants
 “e. Higher percentages of leaves
 “f. Less lodging
 “g. Less weeds
 “h. Lower cost to keep clean
 “i. Less seed needed
 “j. Method is adapted to the inexperienced grower.
 “Drilling soybeans solid also has some important 
advantages:
 “a. Finer stemmed plants for hay
 “b. Less wear on harvesting machinery
 “c. Salvage in harvesting greater because of fewer 
branches
 “d. More rapid cultivation
 “e. No special machinery needed.
 “Everyone agrees that soybeans should be cultivated 
regardless of the method of seeding. On the experimental 
farm the beans seeded in rows received one cultivation with 
the rotary hoe and three with the four-rowed beet cultivator, 
while the soybeans which were drilled solid received three 
cultivations with the rotary hoe and one hand weeding. The 
cost of cultivation of the beans seeded in rows was less and 

at the time that beans were maturing, it was very evident 
that the rowed beans were more free of weeds. All things 
considered, the method of cultivation will depend upon:
 “a. The machinery at hand
 “b. The freedom of the land from weeds
 “c. The cost of production
 “By way of summary, it is clear that the rate of seeding 
soybeans either in rows or drilled solid should be increased 
from the usual recommendation. There is a tendency to 
reduce the space between rows to a practical distance for 
cultivation, based upon results favoring a closer spacing of 
rows. The space between plants in the row should be about 
one inch. Soybeans drilled in 24 inch rows yielded more seed 
and hay than beans drilled solid. Cultivation of soybeans 
is important regardless of the method of seeding. The kind 
of cultivation given will vary with the conditions at hand.” 
Address: Dep. of Agronomy, Univ. of Illinois.

782. Levkovsky, M. 1930. The vegetable oil industry in 
the U.S.S.R. 1930-31. Vestnik Manchzhurii (Manchuria 
Monitor) (Chinese Eastern Railway) No. 8. p. 8-12. English 
edition. [Eng]
• Summary: This article begins: “Considerable attention 
is given to the vegetable oil industry in the Soviet Union. 
A number of measures introduced within recent years have 
been instrumental in bringing about important growth in 
this branch of industry. During the current year the rate at 
which this growth progresses has shown large increase as a 
result of the introduction of new varieties and more intensive 
cultivation of old species.”
 Tables show the acreage, yield (in cwt/ha), production 
(Gross harvest in 1000 tons), seed expended for seeding 
(1000 tons), seed expended for eating (1000 tons), and 
seed available (1000 tons). Each table is about one oilseed: 
Sunfl ower, fl ax, hemp, castor bean, mustard seed, and soya 
bean. Figures are given in each table for 5-6 regions: USSR, 
RSFSR (Russian Soviet Federated Socialist Republic), 
Ukranian SSR, Bessarabian SSR [in today’s Moldova 
and Ukraine], Trans-Caucasian SFSR, and Central Asiatic 
Republics.
 Page 10: “Particular attention is now given to the 
cultivation of the soya bean. The high nutritive qualities 
of the soya bean and its importance in agriculture as a 
nitrogen gatherer in the soil and, therefore, an excellent 
preliminary for the cultivation of grain, have inspired the 
planned increase of the soya bean acreage by fi ve times that 
of 1929. Northern Caucasus (193,000 hectares) and the Far 
East (70,000 hectares) are the basic soya bean districts in 
the RSFSR. In Northern Caucasus, where the soya bean is 
cultivated the third year, the harvest does not fall below an 
average of 6 cwt per hectare, while in the Far East, where 
it has been cultivated for a comparatively long period, the 
average is much higher. With the exceptionally high increase 
in the soya bean acreage the plant is grown for the fi rst time 
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in many regions, and the seed has been brought principally 
from America and Manchuria for Northern Caucasus and the 
Ukraine; for this reason the average harvest for the Union 
has been placed at 6 cwt and for the Ukraine even at 5 cwt 
per hectare. When calculating the quantity available for 
industrial purposes the amount of soya beans required for the 
seeding of one million hectares in 1930 has been deducted as 
well as the quantities to be consumed by farming households 
and in a number of branches of food products industries.”
 A table shows acreage and harvest soya bean for 1929 
and the plan for 1930. Acreage for 1929 is given as 71,500 
ha for USSR (with plans to increase to increase it to 383,700 
ha in 1930), 64,200 for RFSR [Russian], 4,200 for Ukraine 
SSR, 3,100 for Trans-Caucasian FSR and 0 for the Central 
Asian Republics (but with plans to increase that to 5,000 for 
1930).
 A large table (p. 10) shows the utilization of each of 
the vegetable oils by major groups (in 1000 tons and as 
a percentage of the total), The columns/groups are: Total 
available, Vegetable Oil Union, Grain Union, Cooperatives, 
Small Consumers, Total consumption in 1,000 tons, and 
Balance [carry over].
 Page 11: Two large tables show: (1) Amount of 8 oils 
produced (in thousand tons) by each of 5 republics in 1929-
30 and planned for 1930-31. (2) Production of 8 [oilseed] 
cakes (in thousand tons) by each of 5 republics in 1929-30. 
In each table, the last of the 8 oils or cakes is “Others.”
 “Under other oils and cakes have been included the 
products of the seeds of coriander, anis, sesame, poppy and 
pine nuts.”
 “In accordance with the increase of acreage the largest 
relative growth in the Union is shown by the production of 
soya bean oil–by 137.9%, while the greatest absolute growth 
is given by the production of sunfl owerseed oil–191,800 
tons.
 Note 1. This is the earliest English-language document 
seen (April 2020) that contains the term “U.S.S.R.” in 
connection with soybeans–even though the Soviet Union was 
formed on 30 Dec. 1922.
 Note 2. This is the earliest English-language document 
seen (April 2020) that contains the term “USSR” in 
connection with soybeans. Address: Managing Editor, 
Manchuria.

783. McIntosh, A.E.S. 1930. Economic botany: Report of 
the geneticist. Report on the Department of Science and 
Agriculture, Barbados. p. 21-65. For the year 1929-30. See 
p. 62-64.
• Summary: Section V, titled “Economic legumes,” states 
under General Conclusions: “The Ground Nut (Arachis 
hypogea) and Soya Bean (Glycine hispida) may be safely 
used as a human or stock feed in the ‘whole’ state. Generally, 
however, these have their oil extracted. The residues make 
a highly nutritious cattle meal or plant manure. Soya Bean 

tried in Barbados so far has failed for two chief reasons–(1) 
its attack by hares in the young stages, and (2) its poor yield. 
It is hoped that by the introduction of several strains with 
range in habit the latter may be overcome. At present this 
species cannot be recommended.
 Section VI, titled “Soya beans,” notes that in trials 
conducted in 1928, using a U.S.A. strain and 2 selections 
from Venezuelan seeds, no nodules developed on the plants. 
“In 1929 it was hoped to run a series of experiments with a 
large selection of strains from the United States of America 
but these did not arrive. A fi eld experiment was carried out 
with the three original varieties experimented on in 1928. 
These were sown in the dry season [April 17] and irrigated. 
Cultures of the Soya Bean nodule organisms were obtained 
from the States.” Plant spacing was 15-20 inches between 
rows and 4-9 inches between plants in each row. Yields of 
beans ranged from 767 to 833 lb/acre [12.8–13.7 bu/acre]. 
Oil content ranged from 21.82 to 22.84%. “The results from 
this crop are encouraging and it will be persevered with.” 
Address: B.Sc., Ph.D., Barbados.

784. Richardson, A.S. 1930. Ibadakuli agricultural station. 
Tanganyika Territory Department of Agriculture, Annual 
Report For the year 1928/29. Part II. p. 21-25. See p. 24.
• Summary: Page 24 states: “45. Soy Beans: Variety Trials.–
Eight varieties of Soy beans tried. The experiments were a 
failure and no results were obtained.”

785. Tanganyika Territory Department of Agriculture, 
Annual Report. 1930. Appendix I. Distribution of planting 
material (By provinces). For the year 1928/29. Part I. p. 28-
29.
• Summary: Under “Beans” (p. 28) we read: “Soya–
Northern, 6 kgs; Headquarters, 4 kgs.” Two varieties 
of groundnuts (ordinary, and Virginia bunch) were also 
distributed.
 Page 6 states that “soybeans continue to fail.”
 Note: Appendix II, “List of sub-stations,” Shows 
that the Northern Province consists of the Moshi District 
(Usangi Sub-station) and the Arusha District (Meru Sub-
station). Only groundnuts are shown as being grown here. 
Headquarters may refer to Dar Es Salaam.

786. Chinaton Echo: New Canadian domestic soybean 
variety. 1931.
• Summary: Sources: Shutt, Frank T. 1931. “Soybeans: 
Infl uence of heredity and environment on the protein and oil 
contents of soybeans, as grown at Harrow and Ottawa, crops 
of 1928-29.” Canadian Department of Agriculture, Division 
of Chemistry, Report of the Dominion Chemist. p. 54-57. 
For the year ending March 31, 1930. See p. 55. Discusses 
the infl uence of heredity and environment on the content of 
protein and oil in about 18 varieties of soybeans grown at 
Harrow and Ottawa in 1928 and 1929. Two tables (p. 55) 
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list the varieties grown at Harrow these two years: One of 
these varieties is “Chin Echo.” Note: We cannot be sure that 
this “Chin Echo” is the same as “Chinaton Echo,” especially 
since the variety name is not mentioned again until 1946.
 Elliott, H.G. 1946. “The soybean. Its possibilities 
in W.A.” [Western Australia]. J. of Agriculture, Western 
Australia 23(4):285-93. Dec. A table (p. 293) lists 18 
soybean varieties obtained from Canada and tested in 
Western Australia. One of these, “Chinaton Echo,” took an 
average length of time to mature (117 days) but gave a fairly 
low yield (17.64 bu/acre).
 Morse, W.J. 1948. “Soybean varietal names used to 
date.” Washington, DC: Appendix to the mimeographed 
report of the Fourth Work Planning Conference of the North 
Central States Collaborators of the U.S. Regional Soybean 
Laboratory, Urbana, Illinois. RSLM 148. 9 p. May 26. See p. 
2. “Chinaton Echo–Harrow, Canada.”

787. Golden: New Canadian domestic soybean variety. 1931.
• Summary: Sources: Shutt, Frank T. 1931. “Soybeans: 
Infl uence of heredity and environment on the protein and oil 
contents of soybeans, as grown at Harrow and Ottawa, crops 
of 1928-29.” Canadian Department of Agriculture, Division 
of Chemistry, Report of the Dominion Chemist. p. 54-57. 
For the year ending March 31, 1930. See p. 55. Discusses 
the infl uence of heredity and environment on the content of 
protein and oil in about 18 varieties of soybeans grown at 
Harrow and Ottawa in 1928 and 1929. Two tables (p. 55) list 
the varieties grown at Harrow these two years: One of these 
varieties is Golden.
 Elliott, H.G. 1946. “The soybean. Its possibilities 
in W.A.” [Western Australia]. J. of Agriculture, Western 
Australia 23(4):285-93. Dec. A table (p. 293) lists 18 
soybean varieties obtained from Canada and tested in 
Western Australia. One of these, Golden, took a long time to 
mature (125 days) but gave a good yield (35.48 bu/acre).
 Morse, W.J. 1948. “Soybean varietal names used to 
date.” Washington, DC: Appendix to the mimeographed 
report of the Fourth Work Planning Conference of the North 
Central States Collaborators of the U.S. Regional Soybean 
Laboratory, Urbana, Illinois. RSLM 148. 9 p. May 26. See p. 
3. “Golden–Canada Experiment Station, Harrow” [Ontario].

788. South Manchuria Railway. 1931. Soya beans. Report on 
Progress in Manchuria. Second, to 1930. 307 p. See p. 4, 5, 
8, 40, 76, 137, 144, 152, 154-55. (Dairen, Manchuria). [1 ref. 
Eng]
• Summary: “The soya bean, to-day commanding a world 
market, and kaoliang, used as the staple food of the native 
population and also as cattle fodder, are the most important 
among agricultural products. The production of soya beans, 
amounting at present to about 221,000,000 bushels, or 
5,300,000 tons, annually, has doubled during the last 14 
years... The commercial importance of the soya bean and its 

products–oil and cake–has made Manchuria famous. They 
are so predominant that they now constitute more than 60 
per cent. in value of the entire export trade of Manchuria. 
Of 4,721,000 tons of beans and bean products exported in 
1929, more than 41% went to Japan, about 44% to Europe, 
13% to China, and the rest to the United States and other 
countries. Next to beans, millet is now the most important 
crop producing 171,000,000 bushels every year.”
 “Manchuria is often described as the ‘granary of Asia,’... 
But its agricultural destiny was not generally realized 
until the South Manchuria Railway Company, running 
through the valley of the Liao River, brought large supplies 
of Manchurian [soy] beans to Dairen, whence they were 
shipped to waiting markets in Europe.
 Soya beans (Chapter 94) is one of ten chapters in section 
VII titled agriculture. “The story of the Manchurian bean is a 
striking romance in economic history. The Japanese, though 
naturally regretting the loss of the Liaotung, the ‘legitimate 
fruit’ of the Sino-Japanese war, found some compensation in 
the discovery of the Manchurian bean, which revolutionized 
the fertilizer industry and became a substitute in the Japanese 
rice-fi eld for the dry-herring fertilizer then extensively used. 
Ever since, the Japanese have been the heaviest purchaser of 
the Manchurian bean. The fi rst trial shipment of this legume 
was made in 1908 by the Mitsui Firm of Japan, being sent 
from Dairen to Liverpool, and this was the beginning of a 
new industry in England, Germany, Denmark and Holland. 
The major portion of the beans destined for Europe was 
for the mills at Liverpool and Hull, England; for those at 
Copenhagen, Denmark, and Rotterdam and Amsterdam, 
Holland. Germany’s consumption subsequently became 
greater than all, and this, though interrupted during the 
European war, is recovering. At the time of the universal 
shortage of food during the great war, the Manchurian bean 
played a very important part in the world’s food supply.”
 “The infl uence of the Manchurian bean on national 
economy is remarkable. Denmark was more than self-
supporting in the production of cereals, specially wheat, 
until 30 years ago. But Danish products found themselves 
unable to compete with American large-scale production, 
even in the home market. Aided by the Manchurian bean, 
the Danes turned extensively to stock breeding. The bean 
is imported, the oil extracted and used for manufacturing 
margarine (vegetable butter), soap, etc., while the residue of 
cake is extensively used as feed for live-stock, which totaled 
as many as 18,524,000 head in 1926, besides many million 
run of poultry. The consequence was the development of an 
enormous export trade in animal products, butter, cheese, 
bacon, ham, eggs, and also live-stock. The value of this great 
trade is some 1,027 million kroner [krone], or more than 
70% of Denmark’s total export. Holland, to some extent, is 
in a similar position.”
 Total world production of soybeans in 1928-29 was 
estimated at 353,842,000 bushels, of which Manchuria 
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accounted for 63% (22 bushels/acre), China proper 25% (16 
bu/acre), Korea 6% (12 bu/acre), Japan 5% (19 bu/acre), and 
the USA 1% (16 bu/acre).
 Manchurian soya beans are divided into 4 classes 
according to color–yellow, white eye-brow [yellow with 
white hilum], green, and black. The chemical composition 
of these beans, according to analyses made in 1927 by the 
Central Laboratory at Dairen is: Yellow (18.19% crude 
fat/39.94% crude protein), black (14.74/41.00), green 
(18.96/40.12). Thus the green are highest in oil and the black 
are lowest. The black are highest in protein and the yellow 
are lowest. Address: Dairen, Manchuria.

789. Woodworth, C.M. 1931. Breeding for yield in crop 
plants. J. of the American Society of Agronomy 23(5):388-95. 
May. [8 ref]
• Summary: As related to wheat, oats, barley and soybeans. 
Address: Chief in Plant Breeding, Div. of Plant Breeding, 
Dep. of Agronomy, Univ. of Illinois, Urbana, IL.

790. Fortier, Samuel; Young, Arthur A. 1931. Irrigation 
requirements of arid and semiarid lands of the Southwest. 
USDA Technical Bulletin No. 185. 69 p. June. See p. 53. [24 
ref]
• Summary: Table 15 (p. 53) shows that soybeans were 
grown in 1911 under irrigated conditions in the Mesilla 
Valley of New Mexico. Six plots (with six replications 
of each) were tested with differing amounts of irrigation, 
ranging from 0.88 to 2.83 acre feet. The total quantity of 
water received, including rainfall, ranged from 1.18 to 3.13 
acre feet. The yield (in pounds per acre; average of six plots) 
ranged from 678 (for the plot with the least water) to 1,404 
(for the plot with the most water).
 Note 1. This document contains the second earliest 
date seen for soybeans in New Mexico, or the cultivation 
of soybeans in New Mexico (1911). The source of these 
soybeans is not known.
 Note 2. This is the earliest document seen (July 2020) 
concerning soybeans grown using irrigation in the United 
States. Address: 1. Principal Irrigation Engineer; 2. Asst. 
irrigation engineer. Both: Div. of Agricultural Engineering, 
Bureau of Public Roads.

791. Hoover, M.M.; McIlvaine, T.C.; Garber, R.J. 1931. 
Soybean culture and varieties. West Virginia Agricultural 
Experiment Station, Bulletin No. 243. 16 p. Sept.
• Summary: Contents: Introduction. Commercial 
importance: Hay, green manure, crop rotation, seed. Lime 
and fertilizers. Soil and climatic conditions. Inoculation: Soil 
method, pure-culture method. Time and method of seeding. 
Soybean hay mixtures. Methods used in experiments [for 
testing varieties]. Experiments at the agronomy farm [with 
35 soybean varieties and pure-line selections]. Experiments 
at the Lakin experiment farm. Description of varieties [which 

produced high average yields of seed and hay]: Haberlandt, 
Peking, Wilson, Peking selection I-21-7, Hamilton, 
Sherwood, Virginia.
 Table 1 shows “Yield in bushels per acre and days to 
mature of soybean varieties grown on the agronomy farm” 
from 1921 to 1930, with average yield for 1921-30 and for 
1925-30. The varieties are: Haberlandt, U.S. 369002, U.S. 
30745, Manchu, Wilson, Ohio 9016, Hamilton, Wilson 
(Check), Peking Sel. I-21-8, Peking Sel. I-21-7, Wilson Sel. 
I-21-9, Virginia, Black Eyebrow, Medium Green, Peking Sel. 
I-21-5, Aksarben, Mikado, Elton, Peking, Morse, Hoosier, 
Dixie, Merko, Ebony, Lexington, Austin, Hollybrook, 
Wilson-Five, Columbia, Midwest, Hahto, Chiquita, 
Haberlandt 38, Laredo, Mammoth.
 Table 2 shows “Yield in tons of air-dry hay per acre, 
with height and days to mature of soybean varieties grown 
on the agronomy farm” from 1921 to 1930, with average 
yield for 1921-30 and for 1925-30. The varieties are the same 
as in Table 1. Address: Morgantown, WV.

792. Schuster, G.L. 1931. Soybean variety tests. Delaware 
Agricultural Experiment Station, Bulletin No. 172. p. 14-15. 
Nov.
• Summary: Forty-nine varieties were tested for yield of 
both hay and seed at Milford and Newark. The results for 
17 varieties are shown (p. 15) in a large table. For both hay 
and seed, the old and proven Wilson variety is still the best. 
However: “The Virginia, Wilson V [Wilson Five], Laredo, 
Pine Del Perfection, and Old Dominion varieties will 
probably make fi ner hay than the Wilson. The seed yield of 
these varieties are about the same as the Wilson.” Address: 
Newark, Delaware.

793. Arbeiter-Zeitung (Vienna). 1931. Der Kleingarten. 
Oesterreichische Sojabohnen [The garden plot. Austrian 
soybeans]. 44(356):6. Dec. 28. [Ger]
• Summary: There are now also Austrian soybean varieties 
(Sojabohnensorten). They emerged from the breeding 
activity of the Federal Institute of Plant Cultivation and Seed 
Testing (Bundesanstalt für Pfl anzenbau und Samenprüfung). 
According to the report by the Institute for 1931, there are 
the following varieties:
 Platt Black soybeans (Platter schwarze Soja): strains 
(Stämme) 617, 1024, 1044, 2017: improvement breeding 
(Veredlungszüchtung) of an Eastern Manchurian soybean 
(Sojabohne). Very high yielding, especially early maturing, 
vegetation period 125 days, very well suited as seed fodder 
soybean (Körnerfuttersoja). Very suitable for industrial 
purposes because of the high oil content.
 Platt Small Yellow soybeans (Platter kleine, gelbe Soja): 
improvement breeding of a yellow-seeded Chinese soybean. 
Vegetation period 135 days, early maturing, very high 
yielding, especially suitable for the production of Edel-Soja 
fl our / meal (Edelsojamehlerzeugung).
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 Platt Giant Yellow soybeans (Platter gelbe Riesensoja): 
improvement breeding of a Manchurian soybean. Yellow-
seeded, very rich in oil, early maturing and high yielding. 
Especially suitable for the production of Edel-Soja fl our / 
meal. Vegetation period 145 days.
 The soybean variety trials (Sojabohnensortenversuche) 
in 1931 produced the following harvest yields per hectare:
 Melk an der Donau trial site: Early Platt Brown 13.8 
metric hundredweight (equal to 100 kg), Early Platt Yellow 
17.9, Yugoslavian Yellow 13.3, Platt Black 18.9.
 Wieselburg trial site: Early Platt Brown 15.7 metric 
hundredweight, Early Platt Yellow 17.5, Yugoslavian Yellow 
18.5, Platt Black 20.2.
 Note 1. Translated by Philip Isenberg (MM, CT), Long 
Beach, California.
 Note 2.
 Note 3. This is the earliest article seen (April 2020) in 
the AustriaN Newspapers Online (ANNO) database that 
contains the German term Platter gelbe (gold from Platt, 
referring to any of various soybean varieties). This word 
term appears in 5 different issues of these newspapers from 
1931 to 1933.

794. Innsbrucker Nachrichten (Innsbruck, Austria). 1932. 
Landwirtschaft [Agriculture]. 79(1):21. Jan. 2. [Ger]
• Summary: (Livestock Market in Telfs.) [Report on a 
market for livestock and small grocers, not related to 
soybeans].
 Austrian Soybeans (Sojabohnen)
 There are now also Austrian soybean varieties 
(Sojabohnensorten). They emerged from the breeding 
activity of the Federal Institute of Plant Cultivation and Seed 
Testing (Bundesanstalt für Pfl anzenbau und Samenprüfung). 
According to the report by the Institute for 1931, there are 
the following varieties:
 Platt Black soybeans (Platter schwarze Soja): strains 
(Stämme) 617, 1024, 1044, 2017: improvement breeding 
(Veredlungszüchtung) of an Eastern Manchurian soybean 
(Sojabohne). Very high yielding, especially early maturing, 
vegetation period 125 days, very well suited as seed fodder 
soybean (Körnerfuttersoja). Very suitable for industrial 
purposes because of the high oil content.
 Platt Small Yellow soybeans (Platter kleine, gelbe Soja): 
improvement breeding of a yellow-seeded Chinese soybean. 
Vegetation period 135 days, early maturing, very high 
yielding, especially suitable for the production of Edel-Soja 
meal (Edelsojamehlerzeugung).
 Platt Giant Yellow soybeans (Platter gelbe Riesensoja): 
improvement breeding of a Manchurian soybean. Yellow-
seeded, very rich in oil, early maturing and high yielding. 
Especially suitable for the production of Edel-Soja meal. 
Vegetation period 145 days.
 The soybean variety trials (Sojabohnensortenversuche) 
in 1931 produced the following harvest yields per hectare: 

Melk an der Donau trial site: Early Platt Brown 13.8 metric 
hundredweight (equal to 100 kg), Early Platt Yellow 17.9, 
Yugoslavian Yellow 13.3, Platt Black 18.9. Wieselburg trial 
site: Early Platt Brown 15.7 metric hundredweight, Early 
Platt Yellow 17.5, Yugoslavian Yellow 18.5, Platt Black 20.2.
 Note: Translated by Philip Isenberg (MM, CT), Long 
Beach, California.

795. Flour & Feed. 1932. Soybeans for oil and meal, 1932: 
Oil meal feeds. 32(10):24. March.
• Summary: The price of soybeans from the 1931 crop was 
lower than those in any year of the last decade. The decrease 
in the price of vegetable oils and their accompanying protein 
concentrates, such as soybean meal, put downward pressure 
on the price of soybeans.
 “The commercial production of soybeans has increased 
rapidly since 1924.” Of the 14.917 million bushels harvested 
in 1931, about 87% were contributed by only six states: 
Illinois, Indiana, North Carolina, Missouri, Iowa, and Ohio.
 Soybean acreage grew a remarkable 40% in 1930, but 
only 10% in 1931.
 Soybean yields in the leading states have averaged 12-
16 bushels per acre, however yields of 20-25 bushels have 
been recorded in central Illinois.
 Includes crop and yield fi gures for fl axseed in the U.S.

796. Hove, W. ten; Gerlings, C. 1932. De verbreiding van 
de kedeleevarieteit no. 27 in de residentie Soerabaja [The 
distribution of soybean variety number 27 in the Surabaya 
Residency]. Landbouw (Buitenzorg, Java) 7(9):672-82. 
March. Kedelee-Nummer. English-language summary, p. 
756-58. Also in: Dutch East Indies Dept. of Agriculture..., 
ed. 1932. Kedelee. Buitenzorg, Java: Departement van 
Landbouw, Nijverheid en Handel. Afdeeling Landbouw. p. 
106-16, 190-92. [2 ref. Dut; eng]
• Summary: “The Sourabaia [Surabaya] Residency 
represents an important soybean center in Java. In the year 
1930 the area of cultivation of this produce amounted to 
18,193 hectares, producing altogether 166,775 quintals [1 
quintal = 100 kg] of seed. This produce is raised almost 
exclusively on sawahs [wet rice fi elds]. In the year 1930 
the percentages of the total sawah surfaces planted with 
soybean were 20% for the Regency of Djombang, 13% for 
the Regency of Modjokerto, and 21% for the Regency of 
Sidoardjo...
 “Amongst the native varieties we fi nd soybeans having 
white seed and those with black seed; those that ripen early 
and those that ripen late... The seed used for sowing, after 
having been carefully selected by the planting natives, is 
usually kept in petroleum tins. Through this method the 
germinative power is very well retained and in most cases 
amounts to 85% or even higher.
 “In 1920 variety no 27, having black seeds, was 
introduced by the formerly existing Selection and Seed 
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Gardens for Rice and Other Annual Native Food Plants 
(These Gardens were later combined with the General 
Experimental Station for Agriculture at Buitenzorg). This 
variety, owing to its excellent productiveness, has gradually 
become more and more popular in the regions here under 
discussion.” Address: Landbouwconsulten te Modjokerto, 
Java.

797. Scheltema, A.M.P.A.; Vries, E. de. 1932. Over de 
opbrengsten van kedelee [The yield of the soybean]. 
Landbouw (Buitenzorg, Java) 7(9):651-63. March. Kedelee-
Nummer. English-language summary, p. 754-55. Also in: 
Dutch East Indies Dept. of Agriculture..., ed. 1932. Kedelee. 
Buitenzorg, Java: Departement van Landbouw, Nijverheid en 
Handel. Afdeeling Landbouw. p. 85-97, 188-89. [Dut; eng]
• Summary: “Generally speaking the yield is highest from 
well watered, neo-volcanic soils, whilst it is lowest on the 
arid marl soils, as is evident from the following yield fi gures 
(dry seed in quintals [1 quintal = 100 kg] per hectare) in 
some of the more important production regions: Kediri 10.4, 
Sidoardjo-Modjokerto 9.2, Ngandjoek 7.7, Madioen 6.8, 
Brebes 6.1... The average yield for the whole of Java was 
fi gured at 6.06 quintals per hectare.” Address: 1. Hoofd van 
de Afdeeling Landbouwstatistiek van het Centraal Kantoor 
voor de Statistiek te Batavia; 2. Assistent bij de Afdeeling 
Landbouweconomie van den Dienst voor Landbouw en 
Visscherij te Buitenzorg, Java.

798. Drahorad, Fritz. 1932. Sojabohnenanbau in Oesterreich. 
I. Die Kultur der Sojabohne [The cultivation of soybeans 
in Austria (Continued–Document part II)]. Wiener 
Landwirtschaftliche Zeitung (Vienna) 82(15):113-14. April 
9. [Ger]
• Summary: (Continued): The sowing period for soybeans 
with us here fl uctuates between the last week of March and 
early May. In mild locations, they can already be sown in 
mid-March, in harsher areas late April to mid-May, so that 
enough time is available to them for growth and so the seeds 
can mature. Sowing that is all too early has no purpose, since 
the seeds will only germinate when the soil temperature has 
reached the necessary level for that. Sprouting takes place on 
average eight to fourteen days after sowing, and therefore it 
takes somewhat longer than with green beans.
 With our early varieties, the blossoming occurs on 
average from late June to early July, while in mountainous 
areas, in late July at the latest. For the obtaining of seeds, 
sowing in rows is absolutely to be preferred. The late-
maturing varieties are taller in their growth and therefore also 
require greater standing space. On soils that are very low in 
nutrients and dry, the soybean lags in its growth. Upon taking 
these circumstances into consideration, with moderately 
growing varieties on medium soils, a row distancing of 40 to 
50 cm is to be selected. With taller growing varieties and on 
all better soils, the row distance cam be increased by 10 to 

12 cm. With row sowing, the requirement for the seeds for 
sowing comes out to around 50 to 60 kg per hectare.
 For obtaining green fodder, silage, and hay, it is in 
particular the massive growing varieties of American origin 
Mammouth yellow [Mammoth Yellow], Wilson, and Soja 
hispida nigra that are to be selected. The larger the seeds, 
the more [that is, the greater the weight of the] seeds for 
sowing that are required. With drill sowing with a row 
distance of from 40 to 50 cm, 100 to 110 kg per hectare 
of seeds for sowing are required. The sowing depth on 
heavy soils consists of 3 cm, and on light soils, 5 cm. The 
sowing for green fodder soy (Grunfuttersoja) or silage soy 
(Sauerfuttersoja) can take place in June or July. In favorable 
locations, green soybean plants (Grünsoja) can also be 
grown as a subsequent crop (Nachfrucht) [that is, within a 
crop rotation], for example, after winter barley.
 If soybeans are planted on a fi eld for the fi rst time, then 
the inoculation of the seeds is to be carried out with pure 
cultures of root nodule bacteria, which for local soybeans 
are produced at the Federal Institute of Plant Protection 
(Bundesanstalt für Pfl anzenschutz) in Vienna.
 The soybean tolerates itself well [that is, it can be 
planted successively on the same fi eld without a different 
crop in between] and thrives after all crops. With repeated 
cultivations one after another, it even grows better, because 
the soil is enriched with nodule bacteria that are passed on 
to the roots of the soybean plants. In general, fertilized root 
crops which leave the soil behind in a loose, weed-free, and 
healthy state are especially suitable prior crops [in a crop 
rotation] for soybeans. They can also be planted with good 
success on newly cleared fi elds (Neurissen). The possibility 
of their arrangement in the crop rotation in the place of peas 
is worthy of note, since the later often suffer very much from 
pea weevils (Erbsenkäfer).
 The soil preparation is the same as for other legumes. 
What is most favorable is the normal autumn plowing, after 
which the soil is left to lie in coarse furrows over the winter. 
In order to maintain the winter moisture, in the spring only 
an aeration or loosening of the soil is carried out, but the 
plow is not used. The exception would be in those cases in 
which the soil is inclined toward a great growth of weeds, or 
if the weeds that have already germinated and sprouted are 
to be destroyed. In that case, a shallow plowing takes place 
before the sowing.
 The nutrient requirements of the soybean are rather 
considerable. Barn manure should be added in the autumn 
or, if that is not possible for some reason, then in the 
spring several weeks before sowing. Liquid manure has an 
unbalanced effect and is above all else too low in phosphoric 
acid to be able to provide any particular use to the soybean.
 During the fi rst development period, up until the 
point at which a suffi cient quantity of nodule bacteria are 
present, artifi cial nitrogen fertilizer ought to be applied in 
order to ensure the nitrogen requirement of the soybean 
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plants (Sojapfl anzen). This is all the more the case when the 
nitrogen requirement is not covered by fertilizing with barn 
manure. Forms that are quickly effective are sodium nitrate 
[also known as Chile saltpeter] (Chilesalpeter) and calcium 
nitrate [also known as calcium saltpeter] (Kalksalpeter). 
Normally, with 75 to 100 kg nitrates per hectare, that is 
found to be suffi cient. The requirement for phosphoric acid 
is unusually high, since phosphorus accumulates in large 
quantities in the lecithins that are contained in the seeds. 
By means of an enrichment of 1.5 to 3.5 quintals [1 quintal 
= 100 kg, and thus 150 to 350 kg] of superphosphate in the 
spring before sowing, the requirement is covered. On light 
soils, the use of Thomas meal in the autumn is indicated. In 
particular in the case in which no barn manure is applied, the 
potassium requirement of the soybean has to be taken into 
consideration. It is covered by means of the enrichment of 
1 to 1.5 quintals of 40% potassium salt per hectare. The raw 
salts are not really benefi cial to the soybean. For thriving 
growth, a moderate calcium content of the soil is also 
desirable.
 The care of the soybean is rather simple, but very 
important! During the young stage, it grows rather slowly, 
such that the soil between the rows hardens and crusts over 
and the young plants may be slightly repressed by weeds. It 
is absolutely necessary to hoe two or three times during the 
fi rst eight to ten weeks until the plants get stronger and shade 
the soil. Most of the failures in the cultivation of soybeans 
are to be traced back only to the lack of care during the fi rst 
growth period of the plant. In that case, the weeds usually 
overgrow the stands and with the upcoming harvest, they 
depress the yields per hectare by many metric hundredweight 
(each one equal to 100 kg). This failure cannot be remedied 
later by any means.
 According to the agronomic trials of varieties that 
have been carried out since 1925 with various strains 
that have been bred of locally acclimatized soybeans, the 
seeds mature fully in the second half of August, and in 
transitional and mountainous areas, at the latest through the 
end of September. The yields fl uctuate depending upon the 
cultivation area, the particular measures of cultivation, and 
the suitability of the seeds for sowing from 15 to 20 quintals 
per hectare. Especially favorable cultivation areas achieved 
yields per hectare of up to 25 quintals. In unfavorable years, 
and especially in those with a great deal of rainfall, it goes 
without saying that the yields sank below this average. A 
thriving in our climate can only be counted upon with those 
varieties that have an average vegetative period of at a 
maximum 130 to 145 days. Local varieties always met this 
requirement without exception.
 That which is to be regarded as a sign of the maturity 
is the wilting of the plants, the leaves turning yellow and 
dropping, the pods turning gray or black, and the seeds 
turning hard. The harvest can be delayed somewhat without 
the risk of loss because the pods do not open easily. The 

mature plants are pulled up, but they can also be cut with 
a scythe or mown with a mowing machine. After cutting, 
the plants are bound into small bundles and placed in 
shocks (Puppen) for drying and completing after-ripening 
(Nachreifen). Threshing takes place best with a machine, but 
within that context, it is necessary to proceed very carefully 
so that the seeds do not shatter. With a simple fl ail threshing, 
it is diffi cult to get them out completely because the pods 
remain tightly closed for a long time. It is therefore necessary 
to wait with threshing until severe frost weather sets in and 
the hulls become brittle.
 For green fodder and silage, the soybeans are cut at 
the latest when the seeds are half developed and before the 
leaves have begun to drop. The drying takes place best on 
hay frames (Hiefel), rickstands (Reiter), or frames.
 Experiences that have been gathered with the planting 
of soybeans in Austria justify the assumption that our 
agricultural and weather conditions are suitable for the 
cultivation of this plant. Within that context, though, 
attention has to be drawn to the fact that with the current 
agricultural crisis and today’s very low price for foreign 
soybeans, the cultivation of it on a large scale can only 
be advised if the yields per hectare that are achieved can 
guarantee profi tability. Information about this can only be 
provided and be decisive in each individual case with an 
agronomic trial at the general location and specifi c place. In 
conclusion, it should not remain without mention that the 
soybean requires less care than the usual beans, while its 
yield is greater for the same planted area.
 (Conclusion to follow)
 Note 1. Translated by Philip Isenberg (MM, CT), Long 
Beach, California.
 Note 2. This is the earliest article seen (April 2020) 
in the AustriaN Newspapers Online (ANNO) database 
that contains the German word Grünsoja (green soybean 
plant(s)). This word appears in only 2 different issues of 
these newspapers, both in 1932. Address: PhD, Senior 
Commissioner of the Federal Institute of Plant Cultivation 
and Seed Testing (Oberkommissaer der Bundesanstalt fuer 
Pfl anzenbau und Samenpruefung).

799. Squirrell, W.J.; Laughland, J. 1932. Soybeans in 
Ontario. Ontario Department of Agriculture, Bulletin No. 
366. 16 p. April.
• Summary: Contents: Origin and importance. Description. 
Composition. Climatic adaptation. Rotation. Soil and 
soil preparation. Manures and fertilizers. Varieties. Seed 
selection. Inoculation. Harvesting. Threshing. Uses of 
the crop: Hay, as a soiling crop, ensilage, pasture, soil 
improvement, ripe seed, straw, soybean oil, meal, other 
products. What farmers think of soybeans (Extracts from 
reports by 21 men who have grown and fed the crop from 
the following places (mostly counties): Durham, Dundas, 
Brant, Elgin, Frontenac, Grenville, Halton, Hastings, Kent, 
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Lambton, Middlesex, Oxford, Perth, Simcoe, Welland, 
Wellington).
 “Soybeans were fi rst tested in the experimental plots at 
the Ontario Agricultural College in 1893 and fi rst distributed 
for co-operative tests from the College to farmers in 1901.”
 “More than one hundred varieties of soybean have 
been tested for fodder and grain production by the Field 
Husbandry Department of the Ontario Agricultural College. 
Some of these varieties matured suffi ciently early to be 
successfully grown in Ontario. Many, however, are too late 
for the climatic conditions of the Province and do not even 
reach the best fodder conditions before the arrival of killing 
frost.”
 Two tables (p. 6-7) show the average results for 6 
years in testing 21 varieties of soybeans for fodder and for 
grain by the Department of Field Husbandry at the Ontario 
Agricultural College. In each table the varieties are sorted 
by descending yield of green fodder or grain [seed]. The 
varieties are: O.A.C. No. 211, Habaro No. 20405 (Wash. 
[Washington, DC]), Ito San Soja, Black Eyebrow (Jeffrey), 
North’s, Minnesota No. 167 (Minnesota Exp. Station), 
Manchu, Early Yellow (O.A.C. No. 111), Elton, Medium 
Green (O.A.C.), Mandarin, Chestnut, Tsurunoko, Oyaji, 
Shiro Kotsubu, Early Yellow, Black Ontario, Quebec No. 
92, Black Manchurian (Jeffrey), Brown, Ogema. For fodder, 
the “O.A.C. No. 211, which stands fi rst with an average 
yield of 10.16 tons of green fodder per acre for the 6-year 
period, is a plant selected strain, developed by the Ontario 
Agricultural College, from the Habaro variety and is the 
only variety of soybeans eligible for registration in Canada.” 
The plants were cut on Sept. 7. For grain/seed production 
Black Ontario has the highest average yield over the 6 years 
at 28.47 bushels/acre, followed by North’s (28.42), O.A.C. 
No. 211 (27.73), and Black Manchurian (Jeffrey; 27.12). The 
plants were cut for harvest between Sept. 23 and Oct. 9. The 
Black Ontario was received from a grower in the Manitoulin 
Island in 1924. It produces small, black grain and straw of 
medium length. “The O.A.C. No. 211 has proven to be the 
best general purpose soybean tested at the College.”
 “Soil improvement: The soybean like clovers and other 
legumes is able by means of bacteria on the roots to gather 
nitrogen from the air and leave it in the soil for the benefi t of 
crops that follow. It must be remembered, however, that the 
best results can only be obtained when the soybeans are well 
inoculated and some part of the plants left on the land. After 
a seed crop of soybeans there is considerable organic matter 
in the way of leaves and stubble to be turned under.”
 Soybean oil “is used in the manufacture of soaps, paints, 
rubber substitutes, printers ink and other articles. It is also 
used as a salad oil and as a substitute for butter and lard.”
 “In China and Japan soybeans are used in many ways as 
human food. The green pods, dried seed cakes, soy sauce and 
soybean milk, all have their place. In America soybean fl our 
is made into cakes, biscuits, muffi ns, and being low in starch 

it has a special place as a diabetic food.”
 The article contains 11 photos, including one of 2 horses 
pulling a rotary hoe, and fi elds of soybeans growing in Peel, 
Welland, Dundas, Kent, Middlesex, and Lincoln counties. 
Address: Dep. of Field Husbandry, Ontario Agricultural 
College, Guelph.

800. South Manchuria Railway. 1932. Soya beans. Report 
on Progress in Manchuria. Third, 1907-32. 235 p. June. 
See p. 1-5, 35, 117-18, 130, 135-36, 141, 156, 159. (Dairen, 
Manchuria). [1 ref. Eng]
• Summary: Subtitle: “The 25th anniversary number 
containing a survey of the Manchurian Incident and League 
Council’s Proceedings.”
 Note: The “Manchurian Incident,” also called the 
“Mukden Incident” took place on the night of 18 September 
1931. A bomb exploded on the tracks of the Japanese railway 
north of Mukden. A Japanese Colonel ordered a full-scale 
attack against the Chinese troops in Mukden, and General 
Honjô, hearing of the crisis, called out the whole Kwantung 
Army–which proceeding to take over Manchuria. “By early 
1932 the conquest of all Manchuria had been completed. In 
March 1932 Manchuria was proclaimed an independent state 
under the last Ch’ing ruler (P’u-yi). The Lytton Commission 
of the League of Nations visited Manchuria in the spring 
of 1932 and condemned Japan as an aggressor. The report 
was adopted by the League of Nations, from which Japan 
withdrew in protest the following year. By this time the 
Japanese armies had already moved west from Manchuria 
to occupy about 5,000 square miles of the Inner Mongolian 
province of Jehol.” (Fairbank, Reischauer, and Craig. 
1973. East Asia: Tradition and Transformation. p. 707-08). 
Address: Dairen, Manchuria.

801. Robertson, D.W.; Kezer, A.; Deming, G.W. 1932. 
Soybeans under irrigation in Colorado. Colorado 
Agricultural Experiment Station, Bulletin No. 392. 24 p. 
July. [4 ref]
• Summary: Contents: Introduction. Historical. Climatic 
requirements. Soybeans under irrigation. Preparation of 
seedbed. Method of seeding. Rate of seeding. Date of 
seeding. Irrigation. Inoculation of seed. Stage to harvest 
soybeans. Harvesting methods. Experimental results at Fort 
Collins (variety tests 1923-1926).
 Historical: “In Colorado, soybeans were not extensively 
grown until about 1923 and for several years after that date. 
Due to the fact that other crops furnished protein feeds, their 
use on irrigated land has not increased.
 “From tests conducted at Fort Collins, Colorado, it was 
found that good yields of soybeans could be obtained under 
irrigation. The following varieties gave the highest yields: 
Yellow-seeded varieties–Minsoy, Wea, Saskatoon. Dark-
seeded varieties–Soysota and Black Eyebrow. The highest-
yielding variety was Soysota, a brown-seeded bean. The best 
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date to plant soybeans proved to be late April or early May. 
Twenty-inch rows gave the highest yield of grain per acre.”
 Table 1 (p. 8-9) shows: The following varieties were 
tested for yield in Colorado, most during the 4 years from 
1923 to 1926. Yellow seeded (in descending order of yield): 
Wea, Minsoy, Saskatoon, Manchu, Pinpu, Elton Sel., A.K., 
Ito San, Mandarin, Elton, Habaro, Early Yellow, Dunfi eld, 
Midwest, Aksarben. Dark-seeded varieties: Soysota, Black 
Eyebrow, Early Brown, Chestnut, Wisconsin Black. Wea 
(F.C. No. 1017) gave the best average yields of any yellow-
seeded variety grown at Fort Collins from 1923-1926. The 
average yield of Wea during this period was 25.3 bushels/
acre. Range: 23.2 to 28.2.

802. Toit, F.M. du. 1932. Factors infl uencing yield in 
soybeans. Farming in South Africa 7(76):135-36. July.
• Summary: “In the Transvaal, particularly, soybeans have 
not been grown commercially for any length of time...” 
Varieties tested: Brown, and Mammoth. Yields for the variety 
Brown ranged from 1,138 to 1,354 lb per Morgen of grain. 
Address: 1. Field Husbandry Research Offi cer, Div. of Plant 
Industry.

803. Arnold, H.C. 1932. Agricultural Experiment Station, 
Salisbury. Annual report, 1930-31. Rhodesia Agricultural 
Journal 29(10):795-810. Oct.
• Summary: The section titled “Soya bean variety trials” 
states that 23 varieties were tested for hay and seed yields. 
Otootan gave the best yields of both hay (3,690 lb/acre) and 
seed (825 lb/acre). The other varieties were Herman, Biloxi, 
Chiquita, Dixie, Southern, Virginia, Uganda Yellow, Uganda 
Black, Soyolk, Tokio, Morse, Brachet [sic, Barchet], Brown, 
Mammoth Yellow, Goshen, Black Eyebrow, American 
White, George Washington, Laredo, Tarheel, Mammoth 
Brown.
 The next section, titled “Sunn hemp,” states that this 
crop has proved to be a valuable green manure. Two photos 
show sun hemp and sunfl owers in green manure trials. 
Address: Station Manager.

804. Lothrope, Leon. 1932. Soya beans. Alleged cause 
of war in Manchuria and soft pork in Ontario, interest in 
Western Canada now centres around growing them on 
prairies. Their strong points and weaknesses are recorded 
herein. Nor’-West Farmer and Farm & Home (Canada) 
51(18):8-9, 29. Oct.
• Summary: Discusses the possibilities of the soybean crop 
in western Canada, the value and importance of soybeans 
in various countries, their uses, amount of production in the 
United States, and the prices which might be expected if 
soybeans are grown in western Canada.
 “There was something over a million pounds of soya 
bean oil imported into Western Canada last year which is 
about 35 tank carloads. It is largely used in the manufacture 

of soaps, shortening and salad oil. Contrary to popular 
opinion, only very small amounts are utilized in paints 
and varnishes, due to its slow drying qualities and lack of 
hardness...
 “It is not surprising, then, that when the National 
Government in Great Britain imposed a ten per cent tariff 
on soya bean oil, cake and meal imported from foreign 
countries, and they are without duty from Empire countries, 
that the industries affected would look around for new 
sources of supply. Nor is it surprising that Canadian railroad 
offi cials and other business interests would evince some 
enthusiasm in the establishing of a new industry in Canada 
that has such potentialities as to cause a war in Manchuria 
and to be directly responsible for placing the Japanese 
Merchant Marine in third place among the nations. If Canada 
could ‘horn in’ on such an industry it should be all to the 
good.
 “This accounts for the visit of a member of the Corn 
Exchange, of Liverpool, to Canada in recent months whose 
fi rm deals in soya beans and soya bean products, and owns 
large warehouses along the South Manchuria Railway. His 
visit was for the express purpose of seeing if Canada could 
supply soya beans for the European trade.”
 “The Manitoba Agricultural College commenced work 
with soya beans fi fteen years ago [about 1917]. Professor 
Southworth, who is now in England, developed a strain 
of Ogema [Ogemaw], known as Manitoba Brown, that 
consistently ripens seed at the College and in several other 
parts of the West where they have been grown. The only 
other strain that has shown much promise in the Prairie 
Provinces are selections of Wisconsin Black. Some success 
has been obtained with this latter variety at the Dominion 
Experimental Farm, Brandon [Manitoba] and by Don Bark of 
the C.P.R. [Canadian Pacifi c Railway] Demonstration Farm 
at Brooks, Alta. [Alberta; Brooks is a town located 100 miles 
southeast of Calgary]. The three stations mentioned above 
are the only ones that report at all favorably on this crop 
and we have had communications from most government 
institutions in the West... The returns received from the 
three Dominion Experimental stations in British Columbia 
are neither more nor less encouraging than from the Prairie 
Provinces.
 “Dr. McRostie of the Manitoba Agricultural College, 
who was formerly in charge of all the forage crop work for 
Dominion Experimental Farms system, has probably done 
as much on the growing of soya beans as anyone, states 
that ‘fi fteen bushels to the acre is a reasonably good yield 
to expect under fi eld conditions in Manitoba with the early 
varieties so far developed.’”
 “A World Crop: The best argument in favor of 
endeavoring to grow soya beans in Western Canada lies 
in the fact that it is a world crop and if we can grow it in 
competition with the world as we do wheat it is worth trying 
as it will give us greater diversifi cation. The Agricultural 
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Section of the Winnipeg Board of Trade is making 
arrangements to distribute small amount of soya bean seed to 
different districts in the Province of Manitoba. They hope to 
have in 100 acres next year for a trial. Mostly home grown 
seed of the black and brown types will be used.”
 A photo shows 5 products that contain soya bean oil or 
meal, including Vi-Tone Malt Chocolate Flavor, Domestic 
brand Shortening (purely vegetable), MacDowell’s Soy Bean 
Flour (Brockville, Ontario), Pearl White Naptha [Naphtha] 
Soap, and Jif Flaked Soap.
 Note 1. This is the earliest English-language document 
seen (March 2000) that uses the word “shortening” to refer to 
such a product made from soy oil.
 Note 2. This is the earliest document seen (June 2019) 
that mentions the soybean variety Manitoba Brown. Address: 
Canada.

805. Woodworth, C.M. 1932. Genetics and breeding in 
the improvement of the soybean. Illinois Agricultural 
Experiment Station, Bulletin No. 384. p. 297-404. Nov. [63 
ref]
• Summary: Contents: Introduction. Description of the 
plant. Method of reproduction: Extent of natural crossing in 
soybeans, method of making crosses artifi cially. Inheritance 
in soybeans: Seed characters, plant characters, list of genes 
in soybeans, linked characters in soybeans. Variation in 
soybeans. Selection as a method of breeding: Composition 
of varieties, natural purifying method of selection, pedigree 
selection method, mass selection method. Cross-fertilization 
or hybridization as a method of breeding. Breeding for 
special features: Oil and protein content, quality of oil, 
resistance to disease, yield of seed. Summary.
 Figures 13 and 14 (p. 332) show determinate (recessive) 
and indeterminate (dominant) types of growth and pod-
bearing habit in soybean plants. These are discussed under 
“Pod-bearing habit” (p. 333). “The pod-bearing habit is an 
important factor in yield of seed.”
 Note: In a 1956 speech titled “Sixty years of soybeans in 
Illinois,” W.L. Burlison said: “This bulletin is considered a 
classic today.” Address: Chief in Plant Genetics.

806. McLoughlin, D.E. 1932. Gwelo Municipal 
Demonstration Station. Annual report for the Year 1931-32. 
Rhodesia Agricultural Journal 29(12):981-93. Dec. See p. 
986-87, 989.
• Summary: Trials have been in progress for 3 years at the 
Gwelo station [in Southern Rhodesia] to test the suitability 
of the soya bean under the conditions of soil and climate 
pertaining to the Midlands. The crop must be inoculated with 
bacteria to do well since the requisite bacteria do not appear 
to occur naturally in any Rhodesian soils. In experiments 
at Gwelo between 1930 and 1932, Otootan produced 700 
pounds of seed per acre when inoculated, as against 542 
pounds per acre without inoculation. There are 200 lb of seed 

per bag. Address: Asst. Agriculturist.

807. Stewart, C.L.; Burlison, W.L.; Norton, L.J.; Whalin, 
O.L. 1932. Supply and marketing of soybeans and soybean 
products: Tables 1-19 (Document part). Illinois Agricultural 
Experiment Station, Bulletin No. 386. p. 425-544. Dec.
• Summary: Tables show: (1) Value of the soybean crop 
in Illinois, 1928-31. (2) Soybean production in selected 
countries, average 1909-13, annual 1920-31 (in tons of 2,000 
lb). The countries: Manchuria, Korea, Dutch East Indies, 
Japan, United States, total for these 5 reporting countries. 
(3) Soybean production in the United States by geographic 
divisions, 1929. The greatest production was in the “East 
North Central” states; 4.977 million bushels comprising 57% 
of total U.S. production.
 (4) Production of gathered soybeans in selected states 
and in the United States, 1922-1931 (thousand bushels). 
In 1922 the top six soybean producing states were North 
Carolina (1,600), Illinois (812), Ohio (465), Indiana (240), 
Virginia (208), and Missouri (165). Total USA: 4,333. 
In 1924, Illinois (1,380) passed North Carolina (1,160) 
to become the leading U.S. producer. In 1931 the top six 
states were Illinois (6,055), Indiana (3,062), North Carolina 
(1,498), Missouri (1,080), Iowa (578), and Ohio (560). Total 
USA: 14,917.
 (5) Total equivalent solid acreage of soybeans grown 
in selected states and in the United States in 1922-1930 
(thousands of acres). In 1922 the top 4 states were North 
Carolina (224), Illinois (169), Tennessee (154), and Indiana 
and Alabama (113, tie). Total USA: 1,226. In 1923 Illinois 
passed North Carolina to take fi rst place. In 1930 the top 4 
states were Illinois (719), North Carolina (478), Iowa (463), 
and Indiana (402). Total USA: 3,758. (6) Yield per acre of 
gathered soybeans in selected states and in the United States, 
1922-1931 (bushels per acre). In 1922 the U.S. average was 
13.8 bushels. Iowa had the highest: 22 bushels. In 1931 the 
U.S. average was 15.6 bushels. The top 4 states were Ohio 
(20), Indiana (17.8), Illinois (17.5), and Iowa (17).
 (7) Proportion of soybean acreage gathered for beans, 
cut for hay, and interplanted with other crops, Illinois, 1922-
1931. Gathered for beans rose from 32.1% in 1925 to 55.7% 
in 1930. Cut for hay rose from 41.4% in 1922 to 54.4% in 
1931. Interplanted with other crops dropped from 20.1% in 
1922 to 1.3% in 1931. (8) Production of soybeans in twelve 
leading Illinois counties, with rank by years, 1929-1931. 
The top four counties were Christian (692,200 bu in 1931), 
Champaign, Piatt, and Moultrie. (8A) Soybean varieties in 
Illinois: Varieties gaining favor: Illini, Manchu, Dunfi eld, 
Mansoy, Laredo. Holding their own: Ebony, Virginia, 
Ilsoy, Peking, Black Eyebrow, Wilson V [Wilson-Five], 
Hurrelbrink. Losing favor: Haberlandt, Mammoth Yellow, 
Hamilton (Ohio 9035), Ito San, A.K., Midwest.
 (9) Varieties of soybean seed offered for sale by growers, 
in order of frequency of offers printed in Farm-Bureau 
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publications, Illinois, 1921, 1925, and 1931. For each year 
the varieties are listed under nine crop reporting districts, 
and also for the entire state. In 1921 for the entire state, 
in descending order of frequency: Midwest, Ebony, A.K., 
Peking, Ohio, Ito San. In 1925: Manchu, Midwest, A.K., 
Ebony, Virginia, Ilsoy, Ohio, Black Eyebrow, Haberlandt, 
Peking, Wilson, Ito San. In 1931: Illini, Manchu, Virginia, 
Ilsoy, Ebony, A.K., Mansoy, Dunfi eld, Peking, Wilson, 
Midwest, Black Eyebrow, Haberlandt. (10) Average cost 
of producing soybean in Illinois and Indiana for specifi ed 
periods, 1921-1930. The highest return above computed cost 
per acre (profi t) is from soybeans gathered for seed using a 
combine: $9.55/acre. When soybeans are cut for hay, a loss 
usually results.
 (11) Imports of soybean oil, soybean oil meal and cake, 
and soybeans, United States, 1915-1931. (12) Duties levied 
on soybean oil, soybean oil meal and cake, and soybeans 
under recent tariff acts, United States, 1909-1930. In 1909 
and 1913 all three commodities were on the “Free list.” In 
1921 oil the tariff on oil was 20 cents per gallon (2.67 cents 
per lb); the other two were free. In 1922 the tariff on oil 
was reduced to 18.75 cents per gallon (2.5 cents per lb), the 
tariff on soybeans was ½ cent per lb (30 cents per bushel), 
and meal was free. In 1930 the tariff on oil was increased to 
26.25 cents per gallon (3.5 cents per lb, not less than 45% 
ad valorem), the tariff on meal and cake was $6/ton, and the 
tariff on soybeans was increased fourfold to $1.20/bushel.
 (13) Domestic production of soybean oil and other 
vegetable oils from domestic materials, United States, 
1912-1931 (thousands of pounds). Statistics are given for 
cottonseed oil (the leader by far during the entire period), 
peanut oil, olive oil, corn oil, linseed oil, soybean oil, and 
total vegetable oil. Soybean oil rose from 751,000 lb in 1922 
(the fi rst year for which fi gures are given) to 39,129,000 lb in 
1931. The ranking in 1931 was: Cottonseed oil (1,417,226 x 
1,000 lb), linseed oil (203,613), corn oil (113,145), soybean 
oil (39,129), peanut oil (13,730), and olive oil (1,509).
 (14) Imports of foreign vegetable oils, oil equivalent 
being used for oil-bearing materials, United States, 1910-
1931 (thousands of pounds). Statistics are given for soybean 
oil, coconut oil and copra, peanut oil, olive oil (edible), 
olive oil (inedible, including olive oil foots), palm oil (incl. 
palm kernel), linseed oil and fl axseed, all other vegetable 
oils and materials, total vegetable oils and materials. For net 
soybean oil imports, the earliest fi gure is 24,784 in 1912; it 
peaked at 335,439 in 1918, and had fallen to 4,018 in 1931. 
Total vegetable oils and materials imported increased from 
440,412 in 1910 to 1,525,114 in 1931.
 (15) Exports of soybean oil and fi ve other leading 
vegetable oils, United States, 1919-1931 (thousands of 
pounds). Statistics are given for soybean, cottonseed, 
coconut, linseed, corn, and peanut. The leading export 
throughout this period was cottonseed oil. For soybean oil 
exports, the fi gure for the last half of 1919 is 27,715 and fi r 

1920 it is 43,512. Thereafter the amount exported each year 
is very small, rising from 1,944 in 1921 to 5,448 in 1931.
 (16) Total production, imports, exports, and net balance 
of vegetable oils and animal fats, exclusive of butterfat but 
inclusive of fi sh oils, United States, 1912-1931. (17) Use of 
soybeans, by acreage, United States, 1915, 1929, and 1930 
crops. The percentages of the entire crop acreage in 1915 
are: Hay 52%, grazed 15%, plowed under 4%, and gathered 
for beans 29% (of which: Seed 18.2%, human food 0.9%, 
and feed 9.9%). In 1930: Hay 56%, grazed 14%, plowed 
under 4%, and gathered for beans (11,975,000 bushels) 30% 
(of which: Seed 10.5%, crushed or ground 11.5%, and feed 
8.0%).
 (17A) Commodities in which soybeans or soybean 
products are used (p. 460): Food products (USA and 
Canadian), feed products, industrial products. (18) Soybean 
oil meal produced and imported into the United States, 
1922-1930 (tons of 1,000 lb). Domestic production increased 
from 3,811 tons in 1922 to 110,000 tons in 1930. Imports 
increased from 15,612 tons in 1922 to 55,107 tons in 1930. 
Total of domestic production + imports increased from 
19,423 tons in 1922 to 165,107 tons in 1930.
 (19) Adaptability of soybean oil to use in various 
products (p. 464): The products are: Drying products 
(paint, varnish, linoleum and oil cloth, waterproof goods), 
soap products (hard and soft soaps), edible products (Lard 
compounds, cooking oils {if odor permanently eliminated}, 
salad oils, fountain drinks, candy, mayonnaise, margarin), 
miscellaneous (core oil, printer’s ink). Four levels of 
adaptation and a maximum percentage are given for each 
use: Probable, inferior, satisfactory, and superior. The two 
superior adaptations are paint (to prevent yellowing), and 
soft soaps. Note: “The margarin industry was one of the fi rst 
to use considerable amounts of soybean oil and at present it 
absorbs in the United States approximately 750,000 pounds 
annually.”

808. Stewart, C.L.; Burlison, W.L.; Norton, L.J.; Whalin, 
O.L. 1932. Supply and marketing of soybeans and soybean 
products: Figures (Document part). Illinois Agricultural 
Experiment Station, Bulletin No. 386. p. 425-544. Dec.
• Summary: Figures show: (1) Shaded map–Percentage of 
cultivated acreage in soybeans in Manchuria and in adjacent 
provinces of Inner Mongolia [both part of China]. The 
percentages for the three Manchurian provinces are: Kirin 
(eastern) 33.2%, Hailungkiang [Heilungkiang] (northern) 
30.7%, and Liaoning (southern) 22%. (2) Bar chart–Average 
acreage and value of soybeans compared on a percentage 
basis with selected harvested crops, Illinois, 1929-1931. The 
main crops are corn, oats, all wheat, and tame hay. Soybeans 
comprise only about 3.1% of total acreage and value.
 (3) The soybean plant (Soja max) at two stages of 
growth (photos). (4) Shaded map–Percentage of farms in 
the principal soybean producing areas in the United States 



SOYBEAN YIELDS AND YIELD RESEARCH (10 BCE to 2021)   451

© Copyright Soyinfo Center 2021

growing soybeans, by counties, 1929. “Nearly all the 
soybeans grown in the United States in 1909 were found in 
the southern states.” By 1919 “soybeans had considerable 
prominence in New England and in Texas, Oklahoma, New 
Mexico, Arizona, Colorado, Utah, Idaho, and Montana.
 (5) Dot map–Acreage of soybeans grown in principal 
soybean producing areas in the United States, by counties, 
1929. Most soybeans are grown east of the Meridian 100. In 
the South, they are typically planted in a row alternating with 
a row of some other crop. (6) Dot map–Acreage of soybeans 
grown in principal soybean producing areas in the United 
States, by counties, 1924. In 1924 there was less acreage 
in the important regions of soybean production. (7) Dot 
map–Production of gathered soybeans grown in principal 
soybean producing areas in the United States, by counties, 
1929. “No state gathered as much as 50,000 bushels of 
soybeans in 1909. Two states, Virginia and North Carolina, 
produced more than 100,000 bushels in 1919, and the latter 
approached 500,000 bushels. By 1924 four states, Illinois, 
North Carolina, Missouri, and Indiana, produced more than 
500,000 bushels and two states, Illinois and North Carolina, 
produced more than 1,000,000 bushels each. By 1929 Iowa 
was producing 500,000 bushels, Indiana 1,000,000 bushels, 
and Illinois 3,250,000 bushels.”
 (8) Graph of production of gathered soybeans in 
six leading states, 1924-1931 crops. The states, listed in 
descending order of their production in 1931, are: Illinois, 
Indiana, North Carolina, Missouri, Iowa, Ohio. (9) Graph 
of total equivalent solid acreage of soybeans in fi ve leading 
states, 1922-1930 crops. The states, listed in descending 
order of their acreage in 1930 are: Illinois, North Carolina, 
Missouri, Indiana, Tennessee. (10). Map of acreage, yield, 
and production of soybeans in Illinois, by crop reporting 
districts, average of 1929-1931 crops. Gathered: 48.6%. Cut 
for hay: 51.4%. Yield: 17.2 bu/acre.
 (11) A fi eld of soybeans cut with a binder and threshed 
with a regular grain thresher (photo). This method makes 
straw available for feeding. (12) Harvesting soybeans with 
a combine (photo). “The combined harvester and thresher, 
or combine, has made great headway since 1927 as a means 
of harvesting the soybean crop, especially in Illinois.” This 
method of harvesting is usually less expensive that the use of 
both binders and threshing machines.
 (13) A large barn and other farm buildings covered with 
paint containing 25% soybean oil. The paint was not tacky, 
and was holding up well after one year. (14) Equipment and 
supplies in soybean paint tests.
 (15) Four soybean crushers of the expeller type. The 
oil is removed by pressure under very high heat. (16) Filter 
presses used after the expeller-type crusher. The oil goes 
through a fi ltration process to clarify it. (17) Four pie charts 
showing proportion of gathered soybeans utilized for seed, 
feed, and crushing in the United States and Illinois, 1926 and 
1930 crops. In 1930 in the USA and Illinois: Crushed: 38% 

/ 52%. Seed: 35% / 37%. Feed: 27% / 11%. A rapid increase 
in crushing (and decrease in percentage used for seed) took 
place between 1926 and 1930, and Illinois emerged as the 
leading state.
 (18) Four bar charts showing monthly movement 
of soybeans by local handlers in Illinois, 1920 and 1926 
crops. The four graphs show: Purchased locally, shipped in, 
shipped out, and sold locally. (19) Map of Illinois showing 
areas served by six leading receiving markets for soybeans 
produced in Illinois, determined mainly by freight costs. 
Illinois is well supplied with crushing mills. (20) Terminal 
storage elevator at Peoria, Illinois, used by the Soybean 
Marketing Association for the storage of soybeans (photo).
 (21) A ship loaded with soybeans for export movement. 
Shows the fi rst cargo of soybeans exported from Illinois by 
way of the Great Lakes. This cargo of 205,000 bushels left 
Chicago during April, 1932. (22) Soybean meal being fed to 
beef cattle (photo). (23) Graph of the average price of fi ve 
soybean varieties in Illinois, 1921-1930 crops: The varieties 
are Virginia, Midwest, Manchu, Ebony, and A.K. Prices 
dropped during this time. (24) Graph of prices of soybean 
oil and four other leading vegetable oils at New York, by 
months, 1920-1932. The other four are linseed oil, corn oil, 
coconut oil, and cottonseed oil. Prices dropped during this 
time. (25) Four graphs showing the price of soybean oil 
compared prices of four other leading vegetable oils at New 
York, by months, 1920-1932. The other four are the same 
as above. (26) Graph of prices of soybean oil and fi ve other 
leading vegetable oils at important milling centers, 1928-
1932. Peanut oil is included. Linseed oil was generally the 
highest in price and cottonseed oil the lowest. (27) Graph of 
prices of soybean oil at Dairen (Manchuria), Hull (England), 
and New York, 1919-1932. The price was lowest at Dairen 
and highest at New York. (28) Graph of prices of soybean oil 
meal and two other leading vegetable meals at Chicago, by 
weeks, April 1931 to Aug. 1932. The other two are linseed 
meal and cottonseed meal. Linseed meal was generally the 
highest in price and cottonseed meal the lowest. (29) Graph 
of prices of soybean oil meal at fi ve important markets, by 
weeks, April 1931 to Aug. 1932. The markets are Boston 
[Massachusetts], Minneapolis [Minnesota], Kansas City and 
St. Louis [Missouri], and Chicago [Illinois]. The price at 
Chicago is generally the lowest.

809. Chang, C.C. 1932. An estimate of China’s farms and 
crops. Nanking, China: University, China. 33 p. Maps. 36 
cm. [Eng; chi]
• Summary:  This very interesting book, written in both 
Chinese and English, contains large fold-out maps showing 
the distribution of major crops in China, including soybeans, 
peanuts, rice, wheat, kaoliang, millet, corn, sweet potatoes 
and cotton. The tables and maps provide basic information 
on Chinese agriculture. “These fi gures are not compiled from 
census returns because no agricultural census has yet been 
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taken in China. They only represent the result of estimation, 
done in a rough but careful and painstaking way” (p. 3)
 In China there are 28 provinces and 1,937 hsiens 
[counties]. The following estimates refer only to 25 
provinces and 1,781 hsiens. The three provinces not included 
are Sikang [also Hsikang in SW China] (33 hsiens), Chinhai 
(14 hsiens), and Kwangsi [Guangxi, in S China] (93 hsiens).
 “Most of these reports were collected under the auspices 
of the Bureau of Statistics, Legislative Yuan, National 
Government of China, during 1929-1931... Since the work 
has lasted for three years, no estimates refer to any specifi c 
year... Only two Chinese units of measurements are used in 
these tables and maps, the mow [mou] and the catty. One 
mow is approximately equivalent to the area of 6.144 are 
or 0.152 acre. One catty is approximately equivalent to the 
weight of 600 grams or 1.32 pounds” (p. 3).
 Table V (p. 17) gives the acreage (in 1,000 mow), 
production (in 1,000 piculs), and yield (in catties per mow) 
of both soy beans and black beans in each province, with the 
total for each region. For production of soy beans, the top 
fi ve provinces are: Kirin (NE) 35,128 (Yield: 161). Shantung 
(North Plain) 34,837. Liaoning (NE) 24,878. Heilungkiang 
(NE) 23,707. Kiangsu (Lower Yangtse) 22,953. The top three 
regions are: North East (NE) 86,587. North Plain 60,764. 
Lower Yangtse 52,276. Total production of soy beans for all 
of China: 231,470. Total acreage: 176,165. Yield: 131.
 For production of black [soy] beans, the top 2 provinces 
are: Hopei 1,882. Shansi 1,410. The top two regions are: 
North Plain 3,596. North West 1,660. Total production of 
black [soy] beans for all of China: 5,374. Total acreage: 
4,548. Yield: 118.
 Map IX shows distribution of soybeans in China. Each 
dot represents 1 million catties.
 Note: The publication date of this book is not given. 
The date of the introduction is Dec. 1932. But in the upper 
left corner is written by hand: “11-18-36.” However Sun and 
Sun (1966) cite the date as 1936. Address: Univ. of Nanking, 
Nanking, China.

810. Geimer, V.I. 1932. Approbatsiia soevykh posevov–zalog 
polucheniia vysokikh i ustoichivykh urozhaev [Inspection 
of soybean acreage as a means of obtaining higher yields]. 
Nauchno-issledovatel’skii Institut Soi i Spetsial’nyk Kul’tur. 
Kuborke Urozhaia Soi i Nov’ikh Kul’tur (Moscow). Bulletin 
No. 1. p. 22-28. [Rus]
Address: USSR.

811. Morse, W.J. 1932. Soybeans–Manchuria. Attached 
to: Dorsett, P.H.; Morse, W.J. 1928-1932. Agricultural 
Explorations in Japan, Chosen (Korea), Northeastern China, 
Taiwan (Formosa), Singapore, Java, Sumatra and Ceylon 
(Log of Dorsett-Morse Expedition). 181 p. Illust. 28 cm.
• Summary: Perhaps the best book ever written about 
the soybean in Manchuria; extremely comprehensive and 

detailed. The only known copy of this book (as of Sept. 
2011) is owned by Soyinfo Center (Lafayette, California).
 Contents: 1. Manchuria. 2. Topography. 3. Climate. 4. 
Area and population. 5. Soils. 6. Agricultural methods. 7. 
Agricultural crops: Distribution.
 8. Soybeans: History, importance, important production 
regions, production, varieties, improvement of varieties, 
time and methods of planting, cultivation, rotation, 
fertilizers, harvesting, threshing, seed cleaning and yields, 
cost of production, marketing, prices, trade competition, 
transportation, storage of soybeans, mixed storage system, 
seed inspection, soybean oil cake, storage of bean cakes, 
soybean oil inspection, storage and transportation of oil, 
soybean oil industry (history, methods of milling {wedge 
system, screw system, hydraulic system, [solvent] extraction 
system}, production of oil mills, number and location of oil 
mills, present status of mills), export trade in beans, cake, 
and oil, bean exports, bean cake exports, bean oil exports.
 Contains 174 numbered fi gures, mostly original photos 
(each with a caption) taken in Manchuria, plus a map of 
Manchuria. Photos include: (2) Transporting soybeans by 
junk down the Liao River to Yingkow [Yingkou]. (3) The 
frozen Sungari River, North Manchuria, provides good roads 
for the transportation of agricultural crops during winter 
months. (4) The cow, donkey, and horse assist the farmer 
in most of his work. (5) The primitive wooden plow made 
at home is the principal farm implement. (6) The farmer 
uses a crude wooden cart to carry his plow to the fi elds. (7) 
General view of a Manchurian farm village near Nanzankai, 
South Manchuria, showing farm homes, threshing grounds, 
and harvested crops stacked about the threshing grounds. (8) 
View of compound home of the better class of Manchurian 
farmer. (9) The “Tunhulu” made with a kaoliang stalk 
and gourd is used in sowing millet and kaoliang. (10) 
Compacting the soil on sown peanuts with stone rollers in a 
sandy region of South Manchuria. (11) The wooden roller is 
commonly used in compacting the soil on soybeans sown on 
ridges. (12) After harvest the crops are hauled to the village 
and stacked about the threshing ground. (13) The Manchu 
farmer occasionally pulls wheat or barley plants instead 
of cutting with the sickle. (14) Threshing is accomplished 
with a stone roller pulled over the plants by horse or 
donkey. (15) Seed is cleaned by throwing shovelfuls in the 
air and letting the wind separate the seed from the trash. 
(16) Coolies planting and covering soybeans. (17) Fields 
of soybeans near Kaiyuan, Manchuria, in July. (18) Field 
plot of the Moshito variety in South Manchuria. (19) The 
Moshito variety in a variety fi eld test at the Hsiungyaocheng 
Experimental Station in South Manchuria. (21) Soybeans 
are planted on ridges 6 to 8 inches high and the rows 21 
inches apart. (22) Farmer in North Manchuria making ridges 
for planting soybeans. (23) Tramping ridges and planting 
soybeans in North Manchuria. (24) Planting soybeans on 
ridges. (25) Tramping ridges, planting beans, and covering 
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with plow. (26) General view of planting and covering 
soybeans in Manchuria. (27) After the beans are covered the 
soil is compacted on the beans by drawing a wooden roller 
over the ridges. (28) Planting the Moshito variety in South 
Manchuria on new land. (29) Planting soybeans between 
hills of corn in South Manchuria. (30) Planting and covering 
soybeans between hills of corn. (31) A furrow is made in 
early May for corn and every other furrow left for soybean 
planting in early June, South Manchuria. (32) Planting a 
row of soybeans between two rows of corn when corn was 
6 inches high. (33) Planting and covering a row of soybeans 
between two rows of corn in South Manchuria. (34) Close-
up view of covering a row of soybeans between two rows 
of corn. (35) Planting soybeans between hills of corn in the 
Hsiungyaocheng region. (38) Hemp planted at the ends of 
soybean rows to prevent animals from injuring the soybean 
plants. (39) The second cultivation of soybeans is done with 
the plow. (40) The third and last cultivation of soybeans 
consists of hand hoeing. (41) Cultivating corn and soybeans 
in South Manchuria. (42) Cultivating soybeans and corn in 
South Manchuria. (43) Piles of compost used as fertilizer by 
the Manchurian farmer. (44) Coolies scattering compost in 
middle of last year’s rows. (45) Fit in which manure and soil 
are mixed for making fertilizer cakes, South Manchuria. (46) 
Stacks of fertilizer cakes made from manure and soil, South 
Manchuria. (47) Field of mature soybeans ready for harvest 
in North Manchuria. (48) Coolie with short-bladed sickle 
used in cutting soybeans. (49) Coolies cutting a fi eld of 
soybeans in North Manchuria. (50) After cutting, the plants 
are left in small bunches to cure. (51) After curing in the 
fi eld, soybean plants are hauled to the threshing ground in the 
village. (52) A Chinese family loading cured soybean plants 
on cart for hauling to the threshing ground. (53) Loading 
soybeans on a cart for hauling to the threshing ground near 
a small village in South Manchuria. Women and children 
are gathering leaves, broken stems, and other plant material 
for winter fuel. (54) Long rectangular stacks of soybeans 
about a threshing ground. (55) Soybeans in stacks about 
the threshing ground are left to cure for 3 or 4 weeks before 
threshing. (56) Bundles of immature plants curing on the side 
of the threshing ground. (57) Cutting soybeans after the corn 
stalks have been harvested, South Manchuria. (58) General 
view on a South Manchurian farm of a black seeded variety 
of soybeans being cured in small shocks. (59) The threshing 
fl oor is thoroughly rolled with some rollers before threshing. 
(60) Small quantities of beans are threshed with bamboo 
fl ails. (61) The stone roller used in threshing soybeans and 
other crops in Manchuria. (62) Soybean plants drying on a 
threshing ground. (64) General view of a threshing ground 
after the soybeans have been placed to a depth of 2 or 3 
feet. The plants are left to cure for 2 or 3 hours in the sun 
before threshing. (63) View of threshing ground just before 
threshing soybeans. (65) The common method of threshing 
soybeans in Manchuria. (66) Soybean threshing scene in 

South Manchuria. (68) Threshed material being raked into 
piles in preparation for cleaning the seed. (67) General 
view of threshing soybeans by stone rollers drawn either by 
horses or mules. In the foreground coolies are shocking the 
plants after they have been rolled once. (69) General view of 
threshing ground with coolies raking and scraping threshed 
soybeans into a pile to be cleaned. (70) Primitive method of 
separating soybean seed from threshed material. (71) Close-
up view of coolie throwing shovelful of threshed material 
in air. (72) View showing cleaned bean seed in foreground. 
(74) The fi ner material, pods, and broken stems, left from 
cleaning, is used for animal feed. (73) Cleaning soybeans 
by throwing shovelfuls of threshed material into the air. (75) 
Seed is often stored in small matting bins at side of threshing 
ground. Continued. Address: USDA, Washington, DC.

812. Morse, W.J. 1932. Soybeans–Manchuria (Continued–
Document part II). Attached to: Dorsett, P.H.; Morse, 
W.J. 1928-1932. Agricultural Explorations in Japan, 
Chosen (Korea), Northeastern China, Taiwan (Formosa), 
Singapore, Java, Sumatra and Ceylon (Log of Dorsett-Morse 
Expedition). 181 p. Illust. 28 cm.
• Summary: Continued from page 80: (76) After cleaning, 
the seed is measured. (77) After cleaning and measuring the 
seed is often bagged ready for the market. (78) Home-made 
implements used in cleaning seed from threshed material 
(79) Rake commonly used in separating the coarser material 
in seed cleaning. (80) Broom made from kaoliang stalks used 
in scraping up seed on threshing ground. (81) Native cart 
used in transporting produce [including soybeans] to market. 
(82) Cartload of bags of soybeans in the yard of a Chinese 
inn, North Manchuria. (83) View of a Chinese inn on the 
outskirts of Harbin, North Manchuria. (84) Arrival of farmer 
with cartload of soybeans in a Chinese inn yard. (85) View of 
Chinese inn yard showing accommodations for horses. (87) 
Manchurian farmer at a Chinese inn near Harbin, North 
Manchuria. (86) Chinese storage merchants either purchase 
the soybeans direct from the farmers at the Chinese inns or 
arrange through the master of the inn for the purchase of 
seed as the farmer comes in from the country. (88) 
Manchurian farmers selling cartloads of soybeans in the open 
soybean market at Kaiyuan, Manchuria. (89) Soybean seed 
stored in sacks in open storage in railway yards in North 
Manchuria. (90) Unloading from farm carts and storing 
soybean seed in osier bins in Chinese merchant’s storage 
yard. Kungchuling, Manchuria. (91) Cartload of soybeans in 
storage yard of Chinese grain merchant. North Manchuria. 
(92) Soybeans lumped in piles in a railway yard in North 
Manchuria. (94) Uncovered rick of bags of soybeans in 
railway yards in North Manchuria. (93) Open storage in bulk 
of soybean seed in a railroad yard in North Manchuria. (95) 
Ricks of bags of soybeans covered with matting and 
tarpaulin in railway yards, North Manchuria. (96) Cartload of 
bags of soybeans in Chinese merchant’s storage yard, North 
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Manchuria. (97) Beans are sometimes transported in bulk by 
the farmer. (98 & 99) placed in bags, and dumped in osier 
bins (100-105). (98) Measuring and bagging beans in 
Chinese grain merchant’s storage yard. (99) Wooden measure 
used for measuring beans by Chinese grain merchants. (100) 
Osier bin half fi lled with soybeans, North Manchuria. (101) 
Osier bins fi lled with beans. (102) Filling osier bins with 
beans. (103) Close-up view of osier bin just fi lled with beans. 
(104) Osier bin fi lled with beans and capped. (105) General 
view of Chinese grain merchant’s storage yard showing 
storage of soybeans in osier bins. Kaiyuan, Manchuria. (106) 
“River beans” at Tingkow, Manchuria, on the Liao River. 
(107) Manchurian farmers carting soybeans to Harbin across 
the frozen Sungari River, December 2, 1930. (108) “Train 
beans” stored in railway yards, Dairen, Manchuria. (109) 
“Cart beans” stored in osier bins in Chinese grain merchant’s 
storage yard. (110) Coolies unloading a car of soybeans in 
railway yards. (111) Bags of soybeans are shipped in open 
cars along the Chinese Eastern Railway in North Manchuria. 
(112) Train-load of sacks with soybean seed being moved 
from storage yards in North Manchuria over the Chinese 
Eastern Railway to Changchung, Manchuria. (113) Beans 
and bean cake being loaded in large freighter at Yingkow 
[Yingkou] for shipment to Japan. (114) Soybeans are shipped 
in closed box cars on the South Manchuria Railway. (115) 
The foundation of the osier bin consists of logs or heavy 
pieces of timber over which is laid a matting of closely-
woven kaoliang stalks. (116) The sides of the osier bin of 
matting 15 inches wide, unrolled as the bin is gradually 
fi lled. (117) Filling osier bin with beans. (118) Osier bin half 
fi lled with beans. (119) Two osier bins nearly fi lled with 
beans. (120) Osier bin fi lled with beans. (121) Osier bin 
fi lled with beans and being capped with bundles of millet 
straw. (122) Filling osier bins with beans and capping a 
completely fi lled bin. (125) Side view of bags of beans 
stacked under matting cover in grain merchant’s storage 
yard, Harbin, Manchuria. (123) Soybeans stored in osier bins 
in the storage yard of a Chinese grain merchant. Kaiyuan, 
Manchuria. (124) Scene in the storage yards of a Chinese 
grain merchant during the soybean marketing season. 
Kaiyuan, Manchuria. (126) End view of stacks of bags of 
soybeans covered with matting. Harbin, Manchuria. (127) 
Stack of bags of beans completely covered with matting and 
tarpaulin. Harbin, Manchuria. (128) Sacks of soybeans stored 
under tarpaulin in a Chinese merchant’s storage yard. Harbin, 
Manchuria. (129) General view of sacks of soybeans stored 
under matting in a Chinese merchant’s storage yards. Harbin, 
Manchuria. (130) Bags of beans stored in warehouse of 
South Manchuria Railway yards. Dairen, Manchuria. (131) 
Looking down aisle between stacks of soybeans in 
warehouse of South Manchuria Railway yards. Dairen, 
Manchuria. (132) Coolies unloading bags of soybeans for 
open storage in South Manchuria Railway yards, Dairen. 
(133) Covered stack of bags of beans in open storage. (134) 

Inspector drawing sample of beans for inspection in railway 
storage yard. (135) Inspecting soybeans in railway storage 
yards. (136) Weighing in bags of beans during inspection in 
railway storage yards. (137) Inspecting beans in storage 
yards of Chinese soybean oil mill. Dairen, Manchuria. (138) 
Wagon load of soybean oil cake on way from Chinese oil 
mill to oil cake warehouse. Dairen, Manchuria. (139) Coolies 
unloading wagons of oil cakes at one of the warehouses of 
the South Manchuria Railway. (140) Millions of soybean oil 
cakes are piled high in the warehouses of the South 
Manchuria Railway, Dairen. (141) Close-up view of soybean 
oil cakes in a warehouse, Dairen. (142) Coolie carrying 
soybean oil cakes from warehouse to fl at car, Dairen. (143) 
Loading fl at cars with oil cakes from warehouse for shifting 
to wharves. (144) Train of fl at cars loaded with oil cakes to 
be shifted to wharves for export. (145) Coolies unloading fl at 
cars of oil cakes at wharves for export. (146) Coolies 
unloading oil cakes from box cars at wharf warehouse, 
Dairen. (147) Oil cakes unloaded from wagons and stacked 
on wharf for export, Dairen. (148) Soybean oil cakes stacked 
under covering in storage yards of a soybean oil mill, Dairen. 
(149) Coolies stacking soybean oil cakes in railway storage 
yards. (150) Close-up view of coolies stacking soybean oil 
cakes in railway yard open storage. (151) Soybean oil cakes 
stacked under cover and in open wharf storage yard. (152) 
Soybean oil cakes stacked along wharf, Dairen, Manchuria. 
(153) Unloading and stacking soybean oil cakes at Chinese 
Junk Wharf, Dairen, Manchuria. (154) Stacks of soybean oil 
cakes awaiting shipment at Chinese Junk Wharf, Dairen, 
Manchuria. (155) Broken, molded soybean cakes are spread 
out on tarpaulin to dry, Dairen. (156) After broken, molded 
cakes are thoroughly dried in the sun, the material is bagged 
and sold for fertilizer. (157) General view of the soybean oil 
inspection laboratory of the South Manchuria Railway 
showing drums of soybean oil brought from Chinese oil 
mills for inspection and grading. (159) Drums of soybean oil 
being delivered at the oil testing laboratory of the South 
Manchuria Railway. (158) Chinese soybean oil mill with oil 
storage tanks and osier bins for storage of seed. 
Kungchuling, Manchuria. (160) Train of tank cars fi lled with 
soybean oil from points in North Manchuria. (161) Attaching 
pipe line from tank to freighter, Dairen, Manchuria. (162) 
Filling the tanks of a freighter with soybean oil, Dairen, 
Manchuria. (163) Bundles of grass used in the pressing of 
soybean oil. (164) Screw type of press [manual] commonly 
used by Chinese oil mills in Manchuria. Said to have been 
fi rst used by the Tarkoyuan Mill, Yingkow (Newchwang) in 
1896. (165) Soybean fl akes being steamed over a vat in 
preparation for pressing. (166) Soybean oil cakes being 
carted from oil mills to warehouse in South Manchuria 
Railway Storage Yards, Dairen. (167) Unloading soybean oil 
cakes at the warehouse to which they have just been brought 
from the oil mills. (168) Loading bags of soybean on a 
German freighter at Dairen. (169) Bags of soybeans being 
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loaded on a German freighter, Dairen, Manchuria. (170) 
Soybeans being loaded on a German freighter, Dairen, 
Manchuria. (171) Soybeans are exported to many Chinese 
ports by junk. (172) Loading Japanese freighter with bean 
cakes at Dairen, Manchuria. (173) Loading bean cakes on 
junks for export to Chinese ports. (175) Filling a tank on an 
English freighter with soybean oil. (174) View showing the 
fi lling of the oil tanks of a British freighter with soybean oil 
at the oil wharf in the South Manchuria Railway yards. (176) 
General view of Dairen wharves showing steel drums and oil 
paper lined baskets of soybean oil ready for shipment to 
Chinese ports. Address: USDA, Washington, DC.

813. Morse, W.J. 1932. Soybeans–Manchuria (Continued–
Document part III). Attached to: Dorsett, P.H.; Morse, 
W.J. 1928-1932. Agricultural Explorations in Japan, 
Chosen (Korea), Northeastern China, Taiwan (Formosa), 
Singapore, Java, Sumatra and Ceylon (Log of Dorsett-Morse 
Expedition). 181 p. Illust. 28 cm.
• Summary: (Continued): The “History” section of this book 
(p. 30) states: “According to Chinese literature, the soybean 
was grown as a farm crop in China proper more than 5,000 
years ago. The origin of soybean culture in Manchuria is not 
defi nitely known but is supposed to have been brought from 
Central China districts many centuries ago. At fi rst the beans 
were grown only for food but when they became a source 
of oil, production gradually increased. The production of 
soybeans, however, was more or less localized until after the 
Chinese-Japanese war [fi rst Sino-Japanese war, Jan. 1894 to 
Jan. 1895] at which time Japan began to import the oil cake 
for fertilizing purposes, resulting in a sudden expansion of 
demand for this product. The Japanese-Russian War [Russo-
Japanese war, 1904-05] brought about a wider interest in 
the soybean and its products, successful shipments being 
made to Europe about 1908, and the soybean soon assumed 
world-wide attention. Acreage and production increased by 
leaps and bounds so that the soybean became one of the most 
important staple crops and exports of Manchuria.
 “Importance: The soybean is the most important 
agricultural crop in Manchuria today and business circles 
depend to the greatest extent upon the market situation of 
the soybean and its products oil and oil cakes. Soybeans 
make up more then one-fourth of the staple crop acreage 
of Manchuria, the annual production of seed being around 
180,000,000 bushels. As the big cash crop of the region 
providing fully one-half of the farm income in northern 
Manchuria and more then one-half of the total volume of 
freight handled by Manchurian railways, the soybean is a 
dominating factor in the economic life of the country. From 
two-thirds to three-fourths of the soybean crop is exported.”
 Maps: Map of Manchuria (p. 2).
 Tables: (1) Climatic conditions in the most important 
regions in Manchuria. These are: Dairen, Mukden, 
Changchun, Harbin, Tsitsihar. For each region is given: 

Latitude. Temperature in July and in August. Growing season 
(days). Rainfall (inches). Warm season rainfall * (percent). * 
Period from May to August inclusive.
 (2) Area, total population, and population per square 
mile of the Three Northern Provinces. They are: Liaoning 
(Fengtien), Kirin, and Heilungkiang [Heilongjiang]. The 
latter has by far the largest area (211,385 square miles), but 
by far the smallest population (5.134 million), and by far the 
lowest population density (24 people per square mile).
 (3) Total acreage of cultivated and uncultivated land 
in the Three Northeastern Provinces. Liaoning 19.1% 
cultivated. Kirin 22.9% cultivated. Heilungkiang 6.9% 
cultivated.
 (4) Percentage of production and cultivated area of 
ordinary crops in Manchuria, 1930. Source: Manchuria 
Yearbook, 1932-33. Gives both sets of fi gures each year from 
1924 to 1930 for soybeans, other beans, kaoliang, millet, 
maize, wheat, and other cereals. In 1926 production of 
soybeans fi rst passed production of kaoliang to become the 
leading crop in Manchuria.
 (5) Percentage of principal crops by agricultural regions 
in North Manchuria for 1929 and 1930. The agricultural 
regions are: South of Harbin, Harbin, East of Harbin. 
Below Sungari River, Hu-hai, West of Harbin. other places. 
Soybeans are the leading crop for both years in most of these 
regions. Data furnished by R. Kadono, Research Offi ce, 
South Manchuria Railway, Harbin, Manchuria.
 (6) Acreage of principal crops by agricultural regions in 
Manchuria, 1929. Figures are given for 15 regions; most are 
not the same as those in Table 5.
 (7) Agricultural production in Manchuria in 1930. 
Figures are given for the three provinces, the total of the 
three, and for the Kwantung Leased Territory & South 
Manchuria Railway (SMR) Zone. Kirin province is by far 
the leading soybean producer with 2.364 million metric tons. 
Total soybean production in this area in 1930 was 5.318 
million metric tons.
 (8) Estimated production of soybeans by districts in 
Manchuria, 1931 (in bushels). Manchuria is divided into 
South Manchuria (where 79.783 million bu were produced) 
and North Manchuria (where 116.952 million bu were 
produced). Each of the two parts of Manchuria is divided 
into about 8 districts. By far the biggest soybean producing 
district is the Chinese Eastern Railway–eastern section in 
North Manchuria (41.361 million bushels).
 (9) Soybean introductions [to the USA] from China, 
Japan, Manchuria, and Chosen (Korea) classifi ed according 
to seed color. Fifteen different seed colors are given. By far 
the most common seed color was straw yellow (2910 out 
of 4578 total, or 63.5%). The total number of introductions 
from each country were: Chosen (Korea) 3379 (or 73.8% of 
the total). Japan 577. Manchuria 511. China 111.
 (9a, p. 39) Named native varieties of soybeans grown in 
different sections of Manchuria. Thirty-six names are given, 
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in alphabetical order.
 (9b, p. 42), Criteria for soybean plant selection each fall 
at Kaiyuan Experiment Station. Seven criteria, each of which 
is record for each selection.
 (9c, p. 45). Time of planting soybeans. Ranges from 
April 25 to May 10 at Changchun to May 15 to May 20 at 
Laiyang.
 (10) Number of labor units expended for staple crops 
of Manchuria. Gives fi gures for soybeans, wheat, kaoliang, 
millet, and corn. For each crop gives: Labor units per acre. 
Value of crops per acre in 1922, 1923, and 1924. Return per 
“labor unit” in 1922, 1923, and 1924. Soybeans usually gave 
the highest return per “labor unit”–but sometimes wheat gave 
the highest return.
 (11) Future and spot transactions of the produce 
exchanges in Manchuria under Japanese supervision. Gives 
fi gures for the years 1913, 1918, 1923, 1928, and 1929. 
For each year gives: Amount of future delivery in silver 
yen. Amount of spot delivery in silver yen. Total. The total 
increased from 41.3 million in 1913 to 16,538 million in 
1929. Part of this increase was clearly due to infl ation.
 (12) Soybean inspection grades of the South Manchuria 
Railway, 1923-1929, inclusive. Figures are given for each 
year. The three main categories are perfect seed, imperfect 
seed, and dirt. Under perfect seed, the two subcategories 
are yellow and colored. Under each of those are Excellent, 
1st grade, and 2nd grade. Under imperfect seed, the two 
subcategories are injured and immature. Under each of those 
are Excellent, 1st grade, and 2nd grade.
 (13) Physical analysis of standard samples from mixed 
storage soybeans for 1931-32.
 (14) Physical analysis of standard samples for 1931-
32. There are fi ve classes of soybeans: Special, 1st class, 
2nd class, 3rd class, and 4th class. For each class there is a 
column for yellow beans, green beans, brown beans, black 
beans, worm-eaten beans, unripe beans, and foreign matters.
 (15) Physical analysis of soybeans in mixed storage for 
the year 1930-31. The fi ve classes and seven columns are the 
same as for table 14.
 (16) Results of physical analysis of Manchurian 
soybeans during the last ten years. Starts with 1923-24 and 
ends with 1931-32. The eight columns given for each year 
are the seven in table 14 plus one for “discolored beans.”
 (17) Amounts of bean oil and bean cake obtained from 
100 kin (132.2 pounds) of soybeans by different milling 
systems. The 3 systems are round cake system, plate cake 
system, and [solvent] extraction system.
 (18) Composition of bean cake or meal produced by 
three different milling systems.
 (19) Total production of bean cake (pieces) in 
Manchuria in 6 localities for 1926-1930 inclusive. Source: 
The Manchuria Yearbook, 1932-33, p. 194.
 (20) Location, number, systems, and production of 
soybean oil mills in 6 localities in Manchuria, 1926.

 (21) Bean cake (pieces) producing capacity of oil mills 
in 6 localities in 24 hours, 1925-1931.
 (22) Principal Manchurian exports for 1929, value in 
Haikwan taels. Soybeans are #1 with 40% of the total value. 
Ban cake is #2 with 15%. Ban oil is #4 with 5%.
 (23) Exports of staple products through Dairen during 
the fi rst 7 months of 1930, 1931, and 1932. Both quantity 
(short tons) and value (dollars).
 (24) Exports of soybeans, soybean cake, and soybean oil 
from Manchuria to foreign countries, 1909-1930.
 (25) Amount of soybeans of 1929 crop rejected for 
various reasons by the Chinese Eastern Railway. Eight 
different reasons are given with the amount rejected in tons 
for each reason. No. 1 reason is “Mixture of earth,” followed 
by “short weight.”
 (26) Comparison of bean cake exports from Dairen, 
Newchwang, and Vladivostok from Oct. 1929 to March 
1930, with same previous season. Figures given for the 
following countries: Japan proper, China proper, Formosa, 
Chosen (Korea), and other countries.
 (27) Bean cake (pieces) exports according to destination 
(same destinations as in Table 26).
 (28) Exports of soybean oil according to destination, 
1931 (same destinations as above). Address: USDA, 
Washington, DC.

814. Radford, Floyd. 1932? Re: Planting soy beans on Ford 
farms. Letters to Ford employees involved with planting 
soybeans. 5 p. Undated. Handwritten.
• Summary: We will treat these 5 documents as one entry, 
since some are unsigned and all are undated. They were 
probably written in about 1932. (1) Crop trials. Seventeen 
plants are listed alphabetically in a table, with the same 
information given for each that is given for soy beans: No. 
of acres 1931: 200. Variety selected: Manchu. Average 
seed required per acre: ½ bu. [30 lb] to 35 lbs. When to 
plant: May 15-30. How to plant: 1-3 inches deep, every 18-
20 inches, in rows 30-36 inches apart. Proper soil: Loam 
worked well. Harvest date (approximate): 105 days, Sept. 
1st. Average yield per acre: 16 bushels, 1 ton hay. Pounds per 
bushel: 60.
 (2) “Soy Bean. Seed should be ordered now for orchard 
& farm. We have 3,000 bu. seed on hand. This will plant 
4,500 acres of the 10,000 available land: Macon 2,000 acres, 
Cherry Hill 1,000, Belleville 2,500, Dearborn 2000, Joe 
1,000. Also Tecumseh and Harrison.”
 (3) Soy beans. Seed on hand will plant 5,000 acres. But 
8,000 acres are available. Macon 2,000; Dearborn 1,500; 
Cherry Hill 1,000; Belleville 2,500; Joe 1,000. “To plant this 
amount of acres it will be necessary to purchase 2,200 bu. of 
additional seed at $0.50 per bu. = $1,100. Is this O.K.–Can 
we order seed?
 (4) “Note: Have just received a report from Michigan 
State Agricultural College that they have had much better 
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results in the last two years all over the state with Manchu 
Soy bean than with the Early Brown which they previously 
recommended. Floyd.”
 (5) Departmental communication. Soy beans. 19,568 
lbs of oil sold for $0.56 per lb = $1,095.81. 55 tons of cake 
worth $26.00 per ton = $1,430.00. Total worth: $2,525.81. 
Less cost of pressing 2,372 bu @ $0.3984 per bu = $945.03. 
Net: $1,580.76 or $0.666 per bushel of soybeans. [Note: 148 
acres yielding 16 bu/acre would produce about 2,372 bushels 
of soybeans].
 Courtesy of Henry Ford Museum & Greenfi eld Village 
Archives (Dearborn, Michigan).

815. Baumann, Edmund. 1933. Die Ertragsfaehigkeit und 
Unbauwuerdigkeit der Sojabohne im deutschen klima 
[The yielding capacity and value of cultivating soybeans 
in the German climate]. Mitteilungen der Deutschen 
Landwirtschafts-Gesellschaft 48(17):355-56. April 29. [Ger]
Address: Schwiebus.

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

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

 Note: This article contains the following sentences 
and phrases which are of linguistic interest: “Soybean is 
a monsoon crop” (p. 470). “... by growing soybean mixed 
with maize...” “Soybean has been tested here for yield” (p. 
471). “In India, soybean is considered one of the best fodder 
crops” (p. 472). “Soybean occupies an important place in 
the grazing cycle.” In standard American or British English, 
the word “soybean,” in each of these examples, would 
be preceded by the word “the.” Address: Offg. Imperial 
Agriculturist.

818. Van Vlissingen, Arthur, Jr. 1933. Automobiles and 
soybeans: An interview with Henry Ford. Rotarian (The) 
43:6-8, 58-59. Sept.
• Summary: Utilization of the soybean in the automobile 
industry is discussed. Mr. Ford is quoted as saying: 
“Anything that can be grown for industry’s raw materials 
will bring new revenue to agriculture, will help to raise 
prices of old-line, conventional crops. It will thus add doubly 
to the purchasing power of the farmers, and so will directly 
increase industry activity and employment.”
 “Soybeans have been grown in this country for years, 
chiefl y to be pressed into oil for soaps and paints, and oil 
cake for cattle feed. Many farmers raise them for dairy 
silage. But they have been unimportant as a source of 
industrial raw material and they have cut no really large 
fi gure in American agriculture.
 “Our chemists began to study soybeans from many 
different angles. For one thing, they discovered that soybean 
oil is quite as effective for mixing with sand to make foundry 
cores as is linseed oil. So far, we have used a good many 
thousand gallons in this way...
 “Research on the meal left after extracting the oil 
suggested that it might be incorporated in what are known 
as molding compounds, the resinous materials which are 
molded and pressed into such small parts as the button you 
press when you sound the horn, the ball on top of the gear-
shift lever, and so on. This residual meal proved excellent for 
the purpose...
 “The most startling development in the soybean saga 
at Ford’s has to do with making a new body fi nish [paint] 
from the oil. The laboratories worked out a process for 
producing from the oil a synthetic resin which can be made 
into an enamel superior to lacquer in every respect, from 
original gloss to its complete resistance to deterioration. It 
costs less by the gallon, uses less gallons to the job, saves 
tremendously on labor. To match its qualities the chemists 
are working on a better fi nish for fenders, using the soybean 
resin as a coating and soybean oil as a carrier of the pigment.
 “One entire class of cars was last winter scheduled to 
carry this fi nish. The only reason why Ford did not shift 
over on his entire line was that he had not as yet enough oil-
crushing capacity to do it.
 “Last summer, said Mr. Ford, ‘we had almost ten 
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thousand acres of land under cultivation, most of it in 
soybeans. The yield is approximately fi fteen bushels to the 
acre. Last year’s planting is equivalent to about 7 million 
pounds of soybean oil. About fi fteen pounds of oil are 
needed for fi nishing one of our cars. Think what this means 
as a new outlet for farm products when the new enamel 
becomes standard for the industry, as it probably will!’”
 A large photo shows Henry Ford hunkering down to 
inspect a patch of soybeans; his left hand is touching the 
plants and his right hand holds his straw hat. A smaller photo 
shows two pairs of horses pulling a cultivating rig in a fi eld 
of soybeans.

819. Boerger, Albert. 1933. Erfahrungen im Anbau der 
Oelbohne [Experiments with the cultivation of soybeans (in 
Uruguay)]. Deutsche Landwirtschaftliche Presse 60(41):523. 
Oct. 14. [Ger]
• Summary: The scientifi c name of the soybean is given in 
the fi rst sentence as Soja hispida or Glycine max. Merrill. 
Three photos show soybean cultivation in Uruguay.
 In full appreciation of the overall importance that 
soybean cultivation was attaining worldwide, the author 
conducted soybean trials in 1913/14, and continued them 
for 5 years. In 1914/15 one variety yielded 600 kg/ha. In 
1921/22 he began a new set of trials with yellow seeded 
soybeans. In 1924/25 he was still conducting trials.
 Note: This information was also published in Spanish 
in “Observaciones sobre Agricultura” (Observations in 
Agriculture; Bibl. Estanzuela, No. 102). Address: Prof., Dr., 
La Estanzuela-Depto, Colonia, Uruguay.

820. Decatur Daily Review (The) (Decatur, Illinois). 1933. 
Soy beans pour into Taylorville Mill. Nov. 8. p. 12.
• Summary: “Taylorville–With most of the crop harvest 
[sic], Central Illinois soybeans are pouring into the 300,000 
capacity storage silos of Allied Mills Inc., at the rate of 
thousands of bushels a day. With as many as 15 carloads 
on the B. & O. siding daily, hoisting machinery has been 
running day and night, Sunday included.
 “’Practically 90 per cent of the beans we get here 
are Christian county beans,’ local manager, I.C. Bradley, 
said Tuesday. ‘And the county average is higher than was 
expected. Many fi elds yield 30 bushels an acre, but some 
poor fi elds cut the average down. Likely due to a poor crop 
this year, we will only store about 150,000 bushels.’
 “From all indications Christian County still leads the 
state in soybean production. Adverse planting and weather 
conditions were statewide.
 “The newest outlet chemists have added to the thousand 
and one uses of soybeans is closely connected with National 
Beer Day and repeal of the 18th amendment [prohibition]. 
According to a circular sent Mr. Bradley by a Chicago 
brewery laboratory. soybean oil cake gives body to beer 
without raising its sugar content.”

821. Fortune. 1933. Henry Ford doesn’t care... 8(6):62-69, 
121-22, 125, 126, 128, 131-34. Dec.
• Summary: “... what Chevrolet does. The Ford Motor Co. 
loses $20,000,000 this year, the whispers that Ford is through 
grow louder. But Mr. Ford is building his best car in thirty 
years. And competition–defi cits–whispers–are only incidents 
in his great commercial history.”
 The article describes a typical day in Henry Ford’s 
life in 1933–which was heavily weighted in favor of non-
automotive activities, primarily his outside activities or 
“hobbies.” A photo shows Henry Ford meeting with his top 
executives (including Charles Sorensen and Edsel Ford) at 
a round lunch table in the maple-paneled corner room. They 
meet here daily. “After the meetings are over the executives 
travel back to the Rouge plant–four miles away–and Mr. 
Ford stays in the Engineering Laboratory where he makes his 
personal headquarters.”
 Page 65 states: “As for soya beans–of which Mr. Ford 
has 7,400 acres with a 1933 yield of 100,000 bushels–these 
testify to Mr. Ford’s interest in the theory of industrial uses 
of farm products. The population cannot eat as much as the 
farmer can grow, so why not fi nd some method of using 
the surplus in industry? Thus Mr. Ford makes the [plastic] 
button of the Ford horn out of soya beans, uses soya-bean 
oil in mixing his paint and in oiling casting molds. There is 
a bushel of soya beans in every Ford car. Last year Mr. Ford 
spent $726,000 on his farming experiment, spent another 
$451,000 in the fi rst ten months of 1933. The uses found for 
the soya bean as yet hardly justify the investment in them but 
the vision is broad. Meanwhile he supplies employment and 
income to many a soya-bean raiser.
 “Another tie-up between agriculture and industry is seen 
in the so-called farm factories, of which the Ford headlight 
plant, located at Flat Rock, Michigan, is a good example. 
Having constructed the largest automobile plant in the world 
at the River Rouge, Mr. Ford now feels that he has learned 
all centralization can teach. The next step is decentralization. 
He wants to make as many parts as he can in small factories, 
whose workmen will live nearby, each tilling his little plot of 
soil.”
 “But though Mr. Ford is still connected with soya beans 
and farm factories, he has completely lost interest in several 
enterprises which were at one time close to his heart. He 
no longer makes tractors–International Harvester made that 
experiment too expensive. He has sold (to Penroad Corp.) his 
Detroit, Toledo & Ironton Railroad. And his airplane factory 
lies idle.”
 Page 134 states: “Mr. Ford is now as much interested 
in the soya bean as he is in the V-8. The difference is that he 
may forget the soya bean tomorrow but the automobile will 
always be with him.”

822. Van Vlissingen, Arthur, Jr. 1934. Un industrial habla 
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sobre automoviles y soja [An industrialist [Henry Ford] talks 
about automobiles and soybeans]. Hacienda (La) (Buffalo, 
New York) 29(2):45-47. Feb. [Spa]
• Summary: This is similar to an English-language article by 
the author in Sept. 1933.
 Photos show: (1) Henry Ford hunkering down to inspect 
a patch of soybeans; his left hand is touching the plants and 
his right hand holds his straw hat. (2) Two pods of soybeans, 
one open showing 3 beans, the other closed. (3) Soybeans in 
a fi eld growing in long, straight rows. (4) Round traditional 
warehouses fi lled with soybeans in Manchuria. (5) Many 
rows of hydraulic presses pressing soybean cakes.

823. Laughland, Jas. 1934. Farm tests on soybeans: Farmers 
fi nd soybeans useful for both hay and grain–Results best 
when grown in drills. Farmer’s Advocate (Ontario, Canada) 
69:176. March 15.
• Summary: “During the past few years soybean 
demonstrations have been conducted in every county of 
Ontario. The work was carried on by farmers in cooperation 
with the Field Husbandry Department, Ontario Agricultural 
College.” The average yield of seed over a 3-year period 
as reported by 92 farmers was 19 bushels per acre, and that 
of hay, from 139 tests, was 2.2 tons per acre. The growers 
reported favorably, as evidenced by quotations from farmers 
in many different counties. The author gives 30-45 pounds as 
the amount of seed required per acre when the soy beans are 
grown for seed production in rows 28 inches apart, and 1½ 
to 2 bushels (90-120 lb) when drilled solid for hay. Address: 
Dep. of Field Husbandry, Ontario Agricultural College, 
Canada.

824. Coker 31-15: New U.S. domestic soybean variety. 1934. 
Seed color: Black.
• Summary: Sources: Coker’s Pedigreed Seed Co. 1934. 
Coker’s seed catalog–Spring 1934. Hartsville, South 
Carolina. The full page (unnumbered) devoted to soy beans 
is titled “Two valuable new hybrid soy beans.” The second 
is “Coker 31-15 (Laredo x Otootan). A black bean slightly 
larger than Otootan. (Coker 31-15, 320,640 per bu., Otootan 
364,800.) Is the best hay bean that we know of. Highly 
productive.” Prices: $2.00 per packet, or $5.00 per bushel.
 A photo shows a large fi eld with several wagons, 
pulled by two horses each, piled high with soybean hay, 
and many shocks of this hay piled as high as a man. “1933 
crop of Coker 31-15 averaged nearly 2½ tons hay per acre.” 
Note: This catalog was received by the USDA National 
Agricultural Library on 6 March 1934.
 Kaltenbach, D.; Legros, J. 1936 “Soya: Selection, 
classifi cation of varieties, varieties cultivated in various 
countries.” International Institute of Agriculture (Rome) 
Monthly Bulletin of Science and Practical Agriculture 
27(5):165T-89T. May. See p. 170T. Table IV shows 
“Production (in bushels per acre) of soya varieties, studied 

at the Experiment Station of Delta, Stoneville [Mississippi], 
compared with 5 standard varieties (in 1934).” Includes 
Coker’s 31-15 and Coker’s 31-9.
 First named Pee Dee in 1937, See: Morse, W.J.; 
Cartter, J.L. 1937. “Improvement in soybeans.” Yearbook of 
Agriculture (USDA) p. 1154-89. For the year 1937. See p. 
1188. “Pee Dee. Origin: Cross by Wilds (name of breeder 
[G.J. Wilds of Hartsville, SC]), South Carolina. Year: 
Unknown...”
 Morse, W.J.; Cartter, J.L. 1939. “Soybeans: Culture and 
varieties.” USDA Farmers’ Bulletin No. 1520 (Revised ed.) 
39 p. Nov. See p. 14. “Pee Dee–A selection, Coker’s No. 
31-15, developed from a cross of the Laredo and Otootan 
varieties by the Coker Pedigreed Seed Co., Hartsville, 
South Carolina. Maturity, 145 days; pubescence, tawny; 
fl owers, purple, appearing in 85 to 90 days; pods, two- to 
three-seeded; seeds, black with black hilum, about 5,100 to 
the pound; germ, yellow; oil, 13.95 percent; protein, 43.28 
percent.” Address: Hartsville, Couth Carolina.

825. Coker 31-9: New U.S. domestic soybean variety. 1934. 
Renamed Yelredo by Nov. 1939. Seed color: Yellow.
• Summary: Sources: Coker’s Pedigreed Seed Co. 1934. 
Coker’s seed catalog–Spring 1934. Hartsville, South 
Carolina. The full page (unnumbered) devoted to soy beans 
is titled “Two valuable new hybrid soy beans.” The fi rst is 
“Coker 31-9 (Mammoth Yellow x Laredo). The most shatter-
resistant bean we know of (only 2/10 of 1% shattered to 
November 23). A beautiful yellow bean, about one-half the 
size of Mammoth Yellow. The best combination grain and 
hay bean. Grows very erect; most excellent for combine 
harvesting. You can harvest more beans per acre with this 
variety than any other.” Prices: $3.50 per packet, or $10.00 
per bushel. F.O.B. Hartsville. “Very limited quantity to 
offer.” A photo shows Coker’s farm manager, J.F. Clyburn, 
wearing hat, two-piece suit, and tie, in a fi eld of Coker 31-9 
soybeans, holding up one erect plant. Note: This catalog was 
received by the USDA National Agricultural Library on 6 
March 1934.
 Kaltenbach, D.; Legros, J. 1936 “Soya: Selection, 
classifi cation of varieties, varieties cultivated in various 
countries.” International Institute of Agriculture (Rome) 
Monthly Bulletin of Science and Practical Agriculture 
27(5):165T-89T. May. See p. 170T. Table IV shows 
“Production (in bushels per acre) of soya varieties, studied 
at the Experiment Station of Delta, Stoneville [Mississippi], 
compared with 5 standard varieties (in 1934).” Includes 
Coker’s 31-15 and Coker’s 31-9.
 Morse, W.J.; Cartter, J.L. 1939. “Soybeans: Culture 
and varieties.” USDA Farmers’ Bulletin No. 1520 (Revised 
ed.) 39 p. Nov. See p. 16. “Yelredo–A nonshattering 
selection, Coker’s 319 [Coker 31-9], from a cross between 
the Mammoth Yellow and Laredo varieties developed by 
the Coker Pedigreed Seed Co., Hartsville, South Carolina. 
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Maturity, 165 days; pubescence, tawny; fl owers, purple, 
appearing in 90 to 95 days; pods, two- to three-seeded; 
seeds, straw yellow with light-brown hilum, about 5,120 to 
the pound; germ, yellow; oil, 18.12 percent; protein, 45.17 
percent.” Address: Hartsville, Couth Carolina.

826. Ralston Purina Co. 1934. Soybeans for beginners. St. 
Louis, Missouri. 10 p. Prepared by E.F. Johnson. 23 cm.
• Summary: Discusses the advantages of soybeans in 
agriculture. Contents: On the cover is a map of the Midwest 
showing the company’s soybean processing plants in St. 
Louis, Missouri, and Lafayette, Indiana. “Our Processing 
Plants are in the Heart of the Soy-Belt.” Note: This is the 
earliest document seen (Nov. 1998) that uses the term “soy 
belt.” Introductory message from J.H. Caldwell, Vice-
President of Ralston Purina Co. (10 March 1934, St. Louis, 
Missouri). Two ways soybeans can make you money this 
year: Introduction (the corn-hog reduction program), solving 
the corn acreage reduction problem, in the regular corn-belt 
rotations. Select the right variety: Varieties recommended 
for commercial production (Manchu, Illini, Dunfi eld, 
Harbinsoy), promising new varieties (Mansoy, Scioto), guide 
for the beginner, hay varieties (Virginia, Wilson, Peking). 
Seed bed preparation. Inoculation essential. Seeding: Should 
soybeans be seeded in rows or solid, early planting gives best 
yields, rate of seeding, too deep planting a serious mistake. 
Harvesting: Combine method recommended, grain binders 
used in many sections, mowing machine and windrower 
preferred by some growers. Threshing. Yield of grain 
(“Experienced growers on good soil secure yields of 30 to 
40 bushels per acre consistently”). Storing seed. Marketing: 
Cash markets now available, how price is determined. 
Future outlook for soybeans: Introduction (the government 
is reducing cotton acreage by 35%), apparently no danger 
of over-production of soybeans. Chinch bugs do not destroy 
soybeans. A soybean program (“Increase your farm returns 
by substituting soybeans for oats”). Ad: Use the products 
that make a market for your soybeans: “Two Purina soybean 
processing plants are located in the heart of the Soy Belt...” 
Soybean oil meal is used in Purina Chows.
 The introductory message states: “This booklet is 
published by the Purina Mills, one of the largest processors 
of soybeans, in the hope that it will help many corn-belt 
farmers who are growing soybeans as a commercial crop for 
the fi rst time.
 “The material has been prepared by E.F. Johnson, 
former operator of the Johnson Seed Farms [of Stryker, 
Ohio], famous for their early work on soybeans. For years 
Mr. Johnson was active in Farm Bureau work and talked 
soybeans on hundreds of institute programs throughout 
the Corn Belt. He has consolidated here a summary of the 
best experiences of hundreds of soybean growers in Ohio, 
Indiana, Illinois, Missouri, and Iowa.
 “The Ralston Purina Company uses large quantities of 

soybean meal in the manufacture of Chows, and fi nd it one 
of the best sources of protein for the manufacture of real 
feeds for all livestock. Appreciating the need of a larger and 
more uniform production, we have added a Soybean Seed 
Department to our organization, to cooperate with growers 
in solving their soybean problems, and to serve as a reliable 
source of seed of those commercially proven varieties that 
will give best results under average conditions.”
 Photos show: (1) E.F. Johnson (facing p. 1). (2) The 
new Purina Mills plant at Lafayette, Indiana (p. 7). (3) New 
additions to the St. Louis plant. “Both equipped with modern 
soybean processing machinery. These two plants furnish 
corn-belt growers with the best possible market for their 
beans” (p. 7).
 “How price is determined: Since soybeans furnish less 
than one-twentieth of our total supply of vegetable protein 
and are almost a negligible factor in supplying vegetable 
oil requirements, prices of soybeans naturally are mainly 
infl uenced by the prevailing prices of oil and meal from 
cotton seed and fl ax.”
 “Feeding tests on Purina Mills’ Experimental Farm 
show that feeds carrying large amounts of soybean meal give 
results similar to those secured with combination of both 
vegetable and animal proteins. No other vegetable protein 
seems to have this peculiar advantage.”
 Note: This is the earliest document seen (Sept. 2020) 
that mentions Ralston Purina Co. in connection with soybean 
crushing or work to promote soybeans production in the 
USA. Address: St. Louis, Missouri.

827. Getty, R.E. 1934. Experiments with forage crops at 
the Fort Hays Branch Station, Hays, Kansas, 1913 to 1928. 
USDA Technical Bulletin No. 410. 92 p. April. See p. 83-85.
• Summary: This branch station is located about one half 
mile south of Hays, the county seat of Ellis County, Kansas. 
It is about 100 miles west of the 98th meridian, which is 
ordinarily considered the eastern boundary of the Great 
Plains, and at an altitude of 2,000 feet.
 The section titled “Soybeans” (p. 83) states: “The 
soybean tests in 1913 all failed entirely. They consisted of 
single-row tests of F.C. 6928, 6929, and 6930; S.P.I. 18227, 
20854, 30745, 30746, and 30747. In 1914 open-fi eld plot 
tests of one twentieth to one tenth of an acre were grown 
of three varieties, with yields per acre as follows: Green, 
S.P.I. 28050, 1.19 tons of forage, 10 bushels of grain; Black 
Eyebrow, S.P.I. 30744, 0.44 tons of forage, 3.3 bushels 
of grain; Tashing, S.P.I. 20854, seeded 13 days later, was 
destroyed by rabbits.”
 Table 31 shows the “Yields of annual legumes, 1913-28: 
Acre yields of total crop.” The crops are fi eld peas, Early 
Buff cowpeas, soybeans, white tepary beans, yellow tepary 
beans, and pinto beans. Soybeans are divided into open fi eld 
and fenced. For open fi eld, the yield ranged from 0 (7 years) 
to 1.22 tons/acre (in 1920). For fenced, the highest yield 
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were in 2.40 tons/acre (in 1925), 1.88 tons/acre in 1915, and 
1.49 tons/acre in 1927.
 Table 33 shows the results with ten S.P.I. numbers of 
soybeans (including Manchu, Wea, and Black Eyebrow) in 
1915. Table 34 (p. 83) shows the results with the following 
soybean varieties from 1924 to 1928: A.K., Arlington, 
Haberlandt, Lucas, Manchu, Morse, Peking, Sable, Virginia, 
Wilson. The best seed yields came from A.K. (12.0 bu/acre) 
and Lucas (11.3 bu/acre).
 Note: This is the earliest document seen (Aug. 2008) 
that mentions “the Great Plains” in connection with 
soybeans–but not the fi rst time they have been grown on the 
Great Plains. Also discusses grass sorghums, bromegrass, 
fundi, millet, sweetclover, tepary beans, Korean lespedeza, 
kudzu, sainfoin, tedera, sunfl owers, rape, kale, hairy vetch, 
chickpeas, mung bean, navy bean, Melilotus offi cinales 
[yellow sweet clover, also know as yellow melilot], white 
and yellow annual sweetclovers. Address: Formerly: Assoc. 
agronomist, Div. of Forage Crops and Diseases, Bureau of 
Plant Industry.

828. Guerpel, H. de. 1934. Essai d’acclimatation du 
Soja hispida var. vilnensis dans le Calvados [Soybean 
acclimatization trial with Soja hispida var. vilnensis in 
Calvados, northwest France]. Agronomie Coloniale (L’) 
23(196):97-101. April. (Institut National d’Agronomie 
Coloniale). [Fre]
• Summary: During the colonial exposition in July of 1931, 
an International Congress on Medicinal and Essence Plants 
(Congrès international des plantes medicinales et des 
plantes à essences) was held in Paris. It lasted for several 
days, and the presentations by numerous European scholars 
were grouped as follows: fi rst day, scientifi c studies; second 
day, agricultural studies; third day, economic issues.
 On the second day, we attended a presentation from 
Professor Muszynski of Poland’s Vilnius University on 
soybeans (le soja), which interested us greatly. Their 
tests growing this plant in Poland over several years and 
the results of these tests inspired us to perform our own 
acclimatization tests on soybeans in Calvados.
 Soybeans are native to Asia; they can even be found 
growing wild in Manchuria. They are cultivated in China, 
Manchuria, Korea, Japan, Indochina and in the Indies, 
where, after rice, they serve to feed populations. China alone 
grows over two million hectares of soybeans.
 The soybean tested in Poland is a variety of Soja hispida 
Moench known as Soja vilnensis, which has been grown 
since 1927 in large-scale farming. It has germinated well 
everywhere it is grown, shown good resistance to frost, 
presented few soil requirements and matured early.
 In Poland this year, the spring frosts destroyed the 
pickling cucumbers, beans and tomatoes in several regions, 
which required them to be reseeded. The brown soybean 
(soja brun), however, tolerated the frost well and was not 

affected by it. The soybean is an annual plant from the 
legume family. The leaves and seeds resemble a common 
bean plant (le haricot), but the soybean’s leaves are 
narrower, covered with hairs, as are the stem and pods. These 
hairs develop more in colder climates, thus protecting the 
plant further. The stem is stiff and branched, primarily in 
early species. In late species, on the other hand, the stem 
tends to lie down towards the ground due to the large size 
and height of the plant. The fl owers are very small, and are 
white, greenish or purplish-blue, almost hidden in the calyx, 
with a faint odor that gets stronger in the morning. The pods 
that grow from the fl owers are curved, velvety and contain 
two to three seeds that are brown, black or yellow depending 
on the variety. The same goes for the size of the soybean 
plant, which varies from 0.4 to 1.5 meters, and sometimes 
even reaches two meters. The larger plants produce more 
beans than the small ones, but the small plants are more 
interesting from an acclimatization perspective, because the 
large plants do not mature, or they have trouble doing so. 
The black varieties have a yellowish stem, and the large ones 
have brownish-bluish stems, sometimes purple. This plant 
tolerates dry spells and freezing below 4ºC thanks to the 
many hairs covering it, and it has fewer requirements than 
the common bean, although it is grown in the same way.
 To its advantage, the soybean is not an exhausting 
crop, and its highly developed root system that penetrates 
deep into the ground allows it to tolerate droughts. Its 
roots are also covered in nitrogen-fi xing bacteria, which is 
why soybeans enrich the soil deep down with nitrogen and 
prepare it for other crops.
 In April of 1932, we sent for 20 kg of Vilnensis soybean 
seeds (semences de soja) from Kolo, Poland, and we 
conducted tests in ten communities in the department. The 
results from this fi rst year were so encouraging in terms 
of the germination, maturity and yield that this year, we 
decided to sow fi ve hectares in ten communities, including 
Cagny, Saint-André-sur-Orne, Vieux-Fumé, Percy-en-Auge, 
Villons-les-Buissons, Saint-Contest, Beny-sur-Mer, etc. 
The seeds for planting came either from the previous year’s 
harvest, obtained from the localities, or they were seeds from 
Poland. We had 100 kg shipped by train, which cost a total 
of 715 francs including fees. The seeding began on April 
25, and ended around May 10. The land for the soybean 
seeds was prepared as for seeding beets: a good manure, 
with a superphosphate chemical fertilizer, nitrate of lime 
and sodium nitrate. The quantity of seeds sown per hectare 
varied from 30 to 35 kg. Soybeans must be seeded thinly, 
in rows 0.35 m to 0.40 m apart. As they grew, the seedlings 
were hoed twice. The fi elds were neat and the plants did 
well throughout the summer. The height of the soybean 
plants varied between 0.35 m and 0.50 m depending on the 
location.
 Around mid-August, the plants began to mature, and by 
September maturity was complete. The vegetation lasted 136 
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days on average. All of the plants were removed by hand, as 
with common beans, and the post-harvest threshing was done 
either using a fl ail or by machine. Yields per hectare were 
from 1,400 to 1,800 kg, or even higher. Last spring, we sent 
a small bag of soybean seeds collected in Calvados to Mr. 
Muszynski, who sowed them in the agricultural test fi eld of 
Vilnius. He wrote to say that the results were excellent, and 
that our tests confi rm that soybeans can be grown throughout 
central Europe. Another test was conducted on white and 
yellow soybeans (soja à grain blanc, jaune) from Manchuria, 
which French factories use to extract oil and oil cakes.
 The soybeans were sown on April 29, and emerged from 
the ground after 8 days; they matured faster than the brown 
soybeans, and the stems were thicker, 0.65 m to 0.80 m tall. 
The vegetation lasted for 160 days. Due to bad weather, 
removal could only begin on November 9. The stems were 
placed in bags. Back on the farm, these bags were opened 
and the plants were set out to air dry since they had retained 
some moisture. Some plants were not fully mature and leaves 
remained on the stems. When mature, the plant loses all of 
its leaves.
 It is very likely that, had the plants been seeded at the 
beginning of April, they would have been more uniformly 
mature and they would have been pulled out sooner. Based 
on the seeded surface area, the yield may be estimated at 
a minimum of 1,700 kg per hectare. There were 40 to 50 
pods per soybean plant, while some of the brown Vilnensis 
soybean plans contained 130 to 140 pods per plant. This 
white soybean is particularly remarkable for its robust 
vegetation and large leaves. It serves as a green animal 
feed–it is popular with livestock, and animals readily eat the 
leaves.
 As a human food, the soybean seed has many 
applications. In fl our form, people use it to make bread, 
cakes and coffee. Due to its high protein content, it is used 
to make cheese and milk. The oil extracted from the seeds 
is sweet and has an excellent taste; it is low in stearic acid 
and is easy to digest; it can replace butter in baking; it is 
also used to make margarine. Soybean oil (l’huile de soja) is 
often substituted for peanut oil.
 The various dishes prepared with soybeans can 
replace meat and are easier to digest than meat. A well-
known scholar, Mr. Horwatt [sic. Horvath], attaché with 
the Rockefeller Foundation (Institut de Rockfeller [sic]) in 
Peking, equates the nutritional value of one kilogram of 
soybean fl our to two kilograms of meat, plus 250 grams of 
wheat fl our.
 There are over 70 recipes for preparing soybeans, and 
they are highly recommended for those who have trouble 
digesting meat. Soybean seeds also contain albumin, which 
is more digestible than animal albumin and just as nutritious. 
It is very important for diabetics’ diets.
 In industry, soybean oil is preferred to linseed oil for fi ne 
paints.

 In agriculture, soybeans are being used more and more 
frequently. Soybean greens provide feed popular with 
livestock. The yield of greens per hectare is 20,000 to 30,000 
kilograms. The oil cake from which the oil is extracted is an 
inexpensive source of protein.
 Here are the results from the soybean seeds harvested in 
1933 in Calvados:
 Analyses:
 (1) White soybean (from Manchuria):
 Moisture content: 12.24%
 Oil content: 16.23%
 Oil cake protein content: 47.48%
 Protein content: 39.81%
 (2) Brown soybeans (from Poland):
 Moisture content: 11.51%
 Oil content: 16.03%
 Protein content: 40.08%
 Oil cake protein content: 48.61%
 The seeds harvested in France have the same contents as 
those harvested in their countries of origin.
 Consumption of soybean oil cakes (tourteau de soja) is 
increasing. Regions that generally reject oil cakes have been 
won over by its high nutritious value, and only want gruel 
made with soybean oil cakes, either by itself or mixed with 
half fl aked linseed oil cake. The results from feeding milk 
cows and fattening farm animals are increasingly promising, 
and we are personally very satisfi ed. When a sure prospect 
for the soybean is found, it will become very profi table to 
grow. However, the plant is relatively unknown in France, 
and the appropriate variety for the climate had not yet 
been identifi ed. Today, this variety exists, and if you try it, 
you’ll like it. Anyone who grows it in the right soil will be 
successful.
 Note: Translated by Elise Kruidenier of Seattle, 
Washington. Address: Agricultural Engineer (Ingenieur 
Agricole).

829. Torres Herrera, José M. 1934. El haba soya, su cultivo 
y benefi cio [The soybean, its culture and benefi ts]. Boletin 
Agricola (Medellin, Colombia) 8(189):1180-92. April. [Spa]
• Summary: Contents: Introduction. Climatological 
conditions. Soils appropriate for this crop. Inoculation with 
bacteria. Preparation of the soil. Soya in crop rotations. 
Sowing the seeds. The work of cultivation. Calculation of the 
cost of production for 6,400 square meters (Data taken from 
the Palmira Agricultural Experiment Station, Bulletin No. 1; 
the cost is $0.45 per arroba = ca. 25 lb). Soybean varieties 
(“Agriculturists interested in planting this crop which has no 
equal, can obtain seeds free of charge from the Pamira [sic, 
Palmira] Agricultural Experiment Station or the Antioquia 
Agricultural Society [Sociedad Antioqueña de Agricultores, 
Colombia]”). Production of seeds. Yields of various varieties. 
Harvesting and threshing of the grain. The uses of soya (la 
soya).
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 Utilization of the plant and seeds of the soybean (de las 
habas soyas): I. The plants as hay, pasture, green forage, 
ensilage, green manure. II. The seeds as: 1. Whole dry 
soybeans (habas secas, for making infant foods, fl our, soup, 
butter, diabetic foods and breads, cooked whole soybeans, 
confections, health foods (alimentos para sano): soymilk, 
soybean roasts or steaks, soy sprouts. Breakfast foods: 
Vegetable curd or cheese (cuajada o queso vegetal), soy 
sauce, malted milk, soy coffee cakes, fl our, livestock feed). 
2. Green vegetable soybeans (habas verdes). 3. Soy fl our 
(harina de habas). 4. Soy oil (aceite de habas).
 Soya as human food. The composition of various 
legumes. Soy fl our. Soy oil. Soy milk (leche de soya): 
Nutritional comparison of soy milk and cow’s milk, 
powdered soymilk, fermented soymilk, tofu (queso soya), 
soy casein (Caseína).
 Whole dry soybeans: Roasted soybeans (habas 
tostadas), soy coffee (café de soya), soy chocolate (chocolate 
de soya). Green-seeded soybeans (habas soyas verdes o 
legumbres): Soy sprouts, soy sauces. Edelsoya (soy fl our 
made by Berczeller).
 The value of soy forage. Soybeans in mixtures with 
other crops. Green manure. The concept of Dr. Uribe 
Echeverri, minister in Brazil.
 Page 1180 states: “Climatological conditions. The 
soybean is suited to the temperate zones but it can become 
acclimatized to warmer climates and it has succeeded at the 
agricultural experiment stations of Valle de Cuaca and of 
Tolima and in various regions of the Intendencia del Chocó. 
It is probable that some varieties from England and from 
the north of Canada can acclimatize themselves in good 
conditions in our cold lands.
 Note 1. This is the earliest document seen (May 2009) 
concerning soybeans in Colombia, or the cultivation of 
soybeans in Colombia. Note 2. No mention is made of soya 
in Nicaragua.
 Note 3. This is the earliest Spanish-language document 
seen (Dec. 2012) that uses the term habas tostados to refer to 
soynuts.
 Note 4 This is the earliest Spanish-language document 
seen (June 2009) that uses the term habas verdes to refer to 
green vegetable soybeans.
 Note 5 This is the earliest document seen (March 2020) 
that mentions the word “Edelsoya,” spelled with a “y” 
rather than the usual “j.” Address: Agrónomo Nacional de la 
Intendencia del Chocó [Colombia].

830. South Manchuria Railway. 1934. Soya beans. Report 
on Progress in Manchuria. Fourth, to 1934. 294 p. June. See 
p. 22, 33-34, 194, 196, 200-01, 203, 205-06, 216, 219-21. 
(Dairen, Manchuria).
• Summary: The average soybean yield is 20 bushels/acre 
in Manchuria, 16 bu/acre in Japan, 15 in China, and 10 in 
Korea. Address: Dairen, Manchuria.

831. Weatherspoon, J.H.; Wentz, J.B. 1934. A statistical 
analysis of yield factors in soybeans. J. of the American 
Society of Agronomy 26(6):524-31. June. [1 ref]
• Summary: This is a study of the relation between certain 
plant characteristics and the yield in 237 strains of soybeans. 
Signifi cant simple correlations were found between yield and 
height of plant, number of nodes per plant, number of pods 
per plant, and number of pods per node. Height of plant and 
number of pods per plant were the most important characters 
in estimating yield. Woodworth (1932 at the University 
of Illinois) has done the only signifi cant previous work on 
yield analysis in soybeans. Address: Dep. of Agronomy, 
Massachusetts State College, Amherst, MA.

832. J. of the Jamaica Agricultural Society. 1934. Growing 
soya beans in British Guiana. A gamble with the weather: 
Experiments by Agricultural Department. 38:568. Sept. 
Extracted from the Daily Chronicle, Georgetown, British 
Guiana, 13 Aug. 1934.
• Summary: “Georgetown, Wed., Aug. 1. Extensive 
cultivation of Soya Beans is a gamble with the weather, 
experiments have defi nitely proved. Beans grown in this 
country compare very favourably with those grown in other 
parts of the world. The Imperial Institute which examined a 
sample of beans sent by the Director of Agriculture in 1928, 
reported that the beans were of normal composition and 
contained the usual high percentage of crude proteins. The 
percentage of oil (18.6) was satisfactory, the usual oil content 
of soya beans ranging between 16 and 19 per cent.
 “Experiments. Following the publication of this report, 
high hopes were entertained of large scale cultivation of 
soya beans. Experiments carried out by the Department of 
Agriculture at Cecilia and in the North West District have 
shown that if favourable weather conditions obtain a good 
crop of 1,500 lb. to 2,000 lb. per acre could be reaped, but 
bad crops were more in evidence than good crops. If rain 
came at the critical moment, the crop would be practically 
destroyed and rendered useless, and it is for this reason that, 
in the opinion of the Department of Agriculture, the risk is 
too great for the farmer to undertake with any measure of 
confi dence that he will obtain a good crop.
 “An improvement. The whole question therefore 
depends entirely on climatic conditions between fl owering 
and harvesting periods. While the Department do not 
recommend large scale cultivation in view of the very heavy 
damage done by the rain, they are, however, continuing 
with their experiment, because there is no reason why soya 
bean should not become accustomed to the environmental 
conditions to which it is subjected. A limited quantity of seed 
is available at the present time from plots recently harvested, 
and it is particularly pleasing to note that the pea in the pod is 
larger than formerly. Farmers are advised by the Department 
to proceed cautiously before putting in large acreage of this 
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very fastidious crop.
 “Those farmers who are willing to make a trial can 
obtain seeds for planting. The price of soya bean oil is $23 
per ton.”

833. Sweinhart, James. 1934. The industrialized American 
barn: A glimpse of the farm of the future. Dearborn, 
Michigan: Ford Motor Co. 18 p. Undated.
• Summary: The “industrialized American barn” nestles 
in the shadow of the great Ford Exhibition Building at the 
Century of Progress Exposition in Chicago. Ford’s fi rst 
experiments to bring the farm and industry together were 
made in a laboratory in connection with the Edison Institute, 
at Dearborn, in 1930. It was not until December, 1931, that, 
after a long series of experiments with the soybean, Ford 
and his chemists felt they were approaching a solution to 
the problem of fi nding a basic farm material from which the 
farmer could develop a commercially profi table product.
 Ford’s “interest in and cultivation of the soybean as a 
part of his efforts to bring prosperity to the American farmer 
will undoubtedly prove a great stimulus to the growth of the 
soybean... Last year Mr. Ford had more than 7,400 acres* 
planted in soybeans, on his huge farms in Lenawee County, 
Michigan, yielding approximately 100,000 bushels. During 
1932 and 1933 he expended approximately $1,225,000 on 
his soybean experiments and his work along this line is 
continuing today and represents one of his closest personal 
interests.” Ford’s purpose “in exhibiting his ‘industrialized 
barn’ is to show the millions of American farmers 
attending the Exposition how simply the initial process of 
manufacturing soybean products can be done right on the 
farm, at home... There are many barns in the United States, 
now standing abandoned, that could easily be converted into 
factories such as is shown at the Exposition.
 “The machinery is simple and easily installed. It can 
be obtained almost anywhere, at small cost. Much of it 
is standard piping... The rollers fl atten the beans into thin 
fl akes and they then pass into the extractor.” A pipe is fi xed 
at a 10-degree angle to the fl oor and “fi lled with a solvent, 
which is generally a high-test gasoline or naphtha.” “When 
the machinery is in operation there are about 100 gallons 
of solvent in the system, fl owing continuously in a closed 
circuit.” There is very small fi re hazard. The only items that 
have to be purchased, aside from the few pipe fi ttings and 
other accessories needed, are the crushing rolls.
 Photos show: (1) An exterior view of the barn with 
smokestack, the words “Ford Industrial Barn” written in 
large letters over the door. (2) Henry Ford hunkering down 
to inspect a patch of soybeans; his left hand is touching 
the plants and his right hand holds his straw hat. (3) Two 
round gear shift knobs made of soy bean plastic. (4) A 
fi eld with a “bumper crop” of soy beans. (5) The “interior 
of the industrialized barn at the Ford Exposition.” (6) The 
“Soybean Experimental Station at Greenfi eld Village” 

(fi elds of soybeans are growing in front of the Chemical 
Laboratory). (7) The light switch assembly, horn button, and 
coil case, each made of soy bean plastic.
 Concerning the history of the soybean, p. 7 states: “How 
far back man began to cultivate the [soy bean] plant no one 
knows–one authority estimates 25,000 years. Certainly it 
was cultivated and highly valued as a food as a food in China 
and Japan for centuries before written records were kept. 
One of the earliest instances of its being mentioned is in a 
Chinese remedy book, or materia medica, written by the 
Emperor Shen Nung in 2838 years before Christ... It was 
a New England clipper ship, back from trading along the 
China coast, that, in 1804, fi rst brought soybean plants to the 
United States...”
 Note 1. This is the earliest document seen (Sept. 2003) 
which estimates that the soybean was fi rst cultivated 25,000 
years ago.
 Note 2. This is the earliest document seen (Nov. 2017) 
that uses the term “clipper ship” in connection with the 
introduction of the soybeans to the United States.
 Note 3. * This undated booklet may have been fi rst 
published as early as 1933, since (1) in 1932 Ford planted 
8,200 acres of soybeans, and (2) he was thinking along these 
lines with his Ford Exposition of Progress in Detroit and 
New York in 1933, where he was showing how agricultural 
raw materials were transformed into auto parts. It was 
defi nitely published by 1934, since it was widely distributed 
at the Ford Exposition of the Chicago World’s Fair which 
opened in the summer of 1934 and which featured the 
Industrialized American barn which was viewed by millions 
of attendees. Address: Michigan.

834. Torres Herrera, José M. 1934. El haba soya, su cultivo y 
benefi cio [The soybean, its culture and benefi ts]. Boletin de 
Agricultura y Trabajo (Nicaragua Ministerio de Agricultura 
y Trabajo) 6(54):24-26. Aug.; 6(55):6-8. Sept.; 6(56-57):6-
12. Oct/Nov. 3a Epoca. [Spa]
• Summary: The article begins with the following: “In 
previous editions of this bulletin we inserted various articles 
concerning the cultivation of soya; however, given the 
large importance of this legume, we decided to reprint this 
article by José M. Torres Herrera from the Boletín Agrícola 
of Medellín, Colombia” [April 1934. 8(189):1180-92]. The 
soybean variety Brazilian Yellow can be obtained in Sao 
Paulo for 10 cents gold at the most” (i.e., it is inexpensive).
 Contents: Part I. Introduction. Climatological conditions 
for different varieties. Soils appropriate for this crop. 
Inoculation with bacteria. Preparation of the soil. Soya in 
crop rotations.
 Part II. Sowing the seeds. The work of cultivation. 
Calculation of the cost of production for 6,400 square meters 
(Data taken from the Palmira Agricultural Experiment 
Station, Bulletin No. 1; the cost is $0.45 per arroba = ca. 25 
lb). Soybean varieties (“Agriculturists interested in planting 
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this crop which has no equal, can obtain seeds free of charge 
from the Pamira [sic, Palmira] Agricultural Experiment 
Station or the Antioquia Agricultural Society [Sociedad 
Antioqueña de Agricultores, Colombia]”). Production of 
seeds. Yields of various varieties.
 Part III. Harvesting and threshing of the grain. The uses 
of soya (la soya). Utilization of the plant and seeds of the 
soybean (de las habas soyas): The plants as hay, pasture, 
green forage, ensilage, green manure. The seeds as whole dry 
soybeans (habas secas, for making infant foods, fl our, soup, 
butter, diabetic foods and breads, cooked whole soybeans, 
confections, health foods [alimentos para sano]: soymilk, 
soybean roasts or steaks, soy sprouts. Breakfast foods: 
Vegetable curd or cheese [cuajada o queso vegetal], soy 
sauce, malted milk, soy coffee cakes, fl our, livestock feed), 
green vegetable soybeans (habas verdes), soy fl our (harina 
de habas), soy oil (aceite de habas). Soya as human food. 
The composition of various legumes. Soy fl our. Soy oil. Soy 
milk (leche de soya): Nutritional comparison of soy milk 
and cow’s milk, powdered soymilk, fermented soymilk, tofu 
(queso soya), soy casein (Caseína). Whole dry soybeans: 
Roasted soybeans (habas tostadas), soy coffee (café de 
soya), soy chocolate (chocolate de soya). Green-seeded 
soybeans (habas soyas verdes o legumbres): Soy sprouts, soy 
sauces. Edelsoya (soy fl our made by Berczeller). The value 
of soy forage. Soybeans in mixtures with other crops. Green 
manure. The concept of Dr. Uribe Echeverri, minister in 
Brazil.
 Note: No mention is made of soya in Nicaragua. 
Address: Agrónomo Nacional de la Intendencia del Chocó 
[Colombia].

835. Gerretsen, F.C. 1934. Over de invloed van enting op 
de opbrengst aan zaad en het gehalte aan eiwit, olie en 
lecithine bij soja [The infl uence of inoculation on the yield of 
soybean seeds and their content of protein, oil, and lecithin]. 
Landbouwkundig Tijdschrift, Maandblad 46(567):823-37. 
Dec. [16 ref. Dut]
• Summary: Note: This is the earliest Dutch-language 
document seen (Feb. 2016) that mentions lecithin, 
which is refers to as lecithine. Address: Dr., Ir., 
Directeur der Microbiologische Afdeeling van het 
Rijkslandbouwproefstation te Groningen.

836. Dimmock, F.; Kirk, L.E. 1934. Soybeans. Canada 
Department of Agriculture (Ottawa), Pamphlet No. 155. 18 
p. New Series. Revised in 1939 as Farmers’ Bulletin No. 80. 
[1 ref]
• Summary: Contents: Introduction. Description of the 
soybean plant. Soil and climatic adaptation. Uses of soybean 
seed: Soybean meal, soybean oil, soybean fl our. Uses of the 
soybean for forage and soil improvement. Varieties: Yields, 
varietal adaptation, protein and oil content of seed, size of 
seed, colour of seed, registration. Culture: Soil preparation, 

time of seeding, inoculation of seed, method of seeding, 
depth of seeding, cultivation, harvesting, threshing. Storage 
and marketing of seed.
 “The soybean gives every indication of becoming 
a valuable addition to the fi eld crops of Canada. Its 
possibilities are being actively investigated in almost every 
province of the Dominion, although production is so far 
limited almost entirely to the Province of Ontario. The total 
acreage for the Dominion in 1933 is estimated at 15,000 
acres. Since the total acreage in 1929 was probably less than 
1,000 acres the increasing interest in the soybean as a fi eld 
crop is fully evident.
 “Present production of the soybean in Canada is chiefl y 
for seed, which, being extremely rich in protein and oil has 
a high commercial value. The industrial uses for which it 
can be utilized are numerous. The seed also has considerable 
value on the farm for live stock feeding and, since the 
soybean plant itself possesses a high nutritive value for 
fodder, it is quite possible that as production increases the 
crop may fi nd its greatest use on the farm, rather than in 
industry.
 “The Dominion Department of Agriculture during the 
past ten years has introduced and tested hundreds of varieties 
and strains of soybeans from various parts of the world.”
 “Since the soybean is comparatively new as a farm crop 
in Canada this pamphlet is intended to give information 
as to the characteristics of the soybean plant and seed; 
its adaptation to soil and climatic conditions; the various 
purposes for which soybeans are used; the most suitable 
varieties that are available; and general instructions on how 
the crop should be grown and handled.”
 “Based upon results of tests conducted by the Dominion 
Experimental Farms Branch, the following varieties 
are considered the best of those available at present for 
production in Canada.” A table (p. 11) lists seven varieties; 
for each is given the maturity and colour of the seed. 
Manitoba Brown, very early, brown. Wisconsin Black, early, 
black. Mandarin (Ottawa), medium early, yellow. Manchu 
(Hudson), medium late, yellow (black hilum). O.A.C. No. 
211, medium late, yellow. Manchu, late, yellow (black 
hilum). A.K. (Harrow), very late, yellow (brown hilum).
 Table 5 (p. 15) shows “Soybean hay and seed 
production, 1933” for the six of the seven varieties 
mentioned above in the following places: Nappan, Nova 
Scotia; Fredericton, New Brunswick; Lennoxville, Quebec; 
and Charlottetown, Prince Edward Island. At Fredericton, 
New Brunswick, the soybeans, grown for seed, were 
harvested from Sept. 21 to Oct. 12. The average plant height 
ranged from 29 to 42 inches. The yield (in bushels per acre) 
ranged from 29.8 for Mandarin (Ottawa) to 12.8 for Manchu. 
At Charlottetown, Prince Edward Island the soybeans, grown 
for seed, were all harvested on Oct. 31. The average plant 
height ranged from 18 to 28 inches. The yield (in bushels 
per acre) ranged from 24.7 for O.A.C. No. 211 to 19.2 
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for Manitoba Brown. Below this table we read: “Date of 
seeding: Nappan, May 25; Fredericton, May 26; Lennoxville, 
June 3; Charlottetown, June 6. Maturity of seed: Fredericton 
and Charlottetown–Manitoba Brown and Wisconsin Black–
ripe; Mandarin–fairly mature; other varieties–immature.
 Table 6 (p. 15) shows “Protein and oil content of 
soybean seed” at 12% moisture for the same six varieties 
in the following places: Ottawa, Ontario (averages, 4 years, 
1929-1932); Harrow, Ontario (averages, 5 years, 1928-
1932); Brandon, Manitoba; Calgary, Alberta; Avonport, Nova 
Scotia; and Sidney, British Columbia. The last four locations 
are for 1932 only. The highest protein content was 39.72% 
for Manitoba Brown at Harrow.
 Size of seed: A table (p. 16) lists the average weight in 
grams of 1,000 seeds obtained from seed grown at Harrow 
during a period of several years: Manitoba Brown 199, 
Wisconsin Black 165, Mandarin 205, O.A.C. 211 225 (the 
largest seeds), Manchu 185, A.K. 162.
 Note 1. This is the earliest document seen (June 2019) 
concerning soybeans in New Brunswick province, Canada, 
or the cultivation of soybeans in New Brunswick.
 Note 2. This is also the earliest document seen (June 
2019) concerning soybeans in Prince Edward Island, Canada, 
or the cultivation of soybeans in Prince Edward Island. 
This document contains the earliest date seen for soybeans 
in Prince Edward Island, or the cultivation of soybeans in 
Prince Edward Island (6 June 1933). The source of these 
soybeans was probably the Central Experimental Farm, 
Ottawa, Ontario, Canada.
 Note 3. This is the earliest document seen (Oct. 2013) 
that mentions the soybean variety Mandarin (Ottawa). 
Address: 1. Div. of Forage Plants, Dominion Experimental 
Farms; 2. Dominion Agrostologist, Ottawa, Canada.

837. Guerra, Guilherme. 1934. Relatório da Estaçao 
Experimental do Bié: Vila Silva Pôrto 1928 a 1931 [Report 
from the Experimental Station at Bié, Angola: Vila Silva 
Pôrto, 1928-1931]. Boletim da Direccao dos Servicos de 
Agricultura e Comercio 4(12-15):53-116. For Jan/Dec. 1931. 
See p. 71, 74-75. [Por]
• Summary: Page 71 contains a list of legumes used for 
green manure and soil enrichment (adubacao) introduced in 
1930-31. The soybean (Soja; Soja hispida) is one of these, 
introduced from France.
 Page 74 states that soybeans, some acquired directly and 
some furnished by the Direcçao de Serviços, were planted 
on 5 March 1930 in small quantities (about 20 gm). They 
yielded 80 gm of soybeans, the equivalent of 36 kg/ha. Also 
discusses work with soybeans at the New Jersey Agricultural 
Experiment Station, the work of Kircher with nodulation, 
and the work of Trabut in Algeria.
 Note 1. This is the earliest document seen (March 
2021) concerning soybeans in Angola, or the cultivation 
of soybeans in Angola (or any Portuguese colony). This 

document contains the second earliest date seen for soybeans 
in Angola, or the cultivation of soybeans in Angola (1930). 
The source of these soybeans was France.
 Note 2. Abreu Velho and Gossweiler (1938) state: At 
the experiment station of Policultura Planáltica at Bié, from 
1928 to 1931, the soybean was one of the crops tested for 
use as a green manure. A summary of the results is given 
by the station’s director in this publication. Yet in this 
1938 document we can fi nd no mention of soybeans being 
grown before March 1930. Address: Policultura Planaltica 
Experiment Station at Bié, Angola.

838. Inahara, K. ed. 1934. Japan Year Book. Tokyo: The 
Foreign Affairs Association of Japan. 29 + 1356 p. See p. 
1083, 1168, 1172.
• Summary: Page 454: “Leguminous plants:... During 
the past decade area has been pursuing a slow, downward 
movement, while a sharp reduction was experienced by 
production. More than 72% of the total area and 67% of the 
total production were occupied by soy-beans and red beans.”
 Soy-beans were planted on 341,752 ha which produced 
4,351,806 hectoliters worth 31,724,890 yen.
 Red [azuki] beans were planted on 119,101 ha which 
produced 1,002,988 hectoliters worth 9,752,490 yen.
 Page 1083: The section on Chosen [Korean] agriculture 
[Korea is a Japanese colony] states that rice and barley 
plus wheat are the two most important crops. “Third in 
importance comes the soy bean. In earlier times it was far 
from being an important produce owing to ignorance on the 
part of Korean farmers of the proper method of preparation, 
such as drying and assorting. It is now, however, in high 
esteem on the Japanese market where there is a demand for 
it not only as food, but for chemical industrial purposes, and 
thus the amount exported to Japan is yearly on the increase. 
In 1930 the total area under cultivation was 803,000 cho and 
the amount produced reached 4,410,000 koku, which was 
an increase of more than six times, compared with the year 
1910.
 “Millet is for most Koreans what rice is for the Japanese 
people. They depend more upon it than upon rice on account 
of its cheapness in price. The Korean farmers sell their rice, 
but use their millet crops for their daily diet,...” Note: Do 
they voluntarily sell their rice?
 Page 1168: The section on Manchoutikuo [sic] 
agriculture states that the great majority of exports go to 
Japan, with China a close second. The principal export 
commodities include soy beans (worth 143.899 million 
Haikwan taels in 1932; #1 in value), bean cakes (66.311 
million HT; #2 in value), and soy bean oil (24.511 million 
HT; #4 in value after coal).
 Page 1172: A large table shows “Export of agricultural 
crops, 1929-1931” from Manchuria. For each is given the 
quantity in piculs (1 picul = 133.33 lb) and value in yen. For 
soya beans:
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 46.012 million piculs in 1929
 33,536 million piculs in 1930
 46.897 million piculs in 1931
 The fi rst section below this table states: “Soy beans: 
Manchoutikuo produces about three-fi fths of the total 
production of soy beans in the world. The beans contain 
about 10 per cent. of oil, and the cake which is obtained in 
pressing the beans is exported as fertilizers. The latest fi gure 
for production of soy beans in Manchoutikuo was 4,430,000 
tons and its total plantation area 3,878,000 hectares. The 
average crop [yield] per hectare was 1,122 kg.
 Kaoliang comes next in importance after soy beans. “It 
serves as the diet of the people. Its production is 3,722,000 
tons a year...”

839. Japan-Manchoukuo Year Book. 1934. Tokyo, Japan: 
Japan-Manchoukuo Year Book Co. 26 cm. First annual issue. 
[Eng]
• Summary: Each year book is divided into two main parts: 
Japan, and Manchoukuo. The Preface begins: “The far 
reaching political and economic changes which have taken 
place in the Far East within recent years have created the 
need for a year book covering the Japanese Empire and 
Manchoukuo [pronounced mahn-CHO-ku]. Especially to 
be noted is the growing relationship between Japan and 
Manchoukuo; hence any volume which discusses one, 
without consideration of the other, would be incomplete.”
 A table near the front gives “Weights, measures, and 
moneys.” 1.80391 hectoliters = 1 koku = 5.11902 dry 
bushels (USA). 1 yen = $0.4984 dollars (USA) = 2.583 
French francs = 2.0924 German marks.
 A large color map (2-page spread) shows Japan, 
Manchoukuo, Chosen [Korea], Karafuto, and Taiwan–as well 
as the railways in each country.
 Page 360: A large table shows the yield (in koku per tan) 
of 15 major Japanese crops, from 1904-08 to 1931–including 
rice, barley, naked barley, wheat, soya beans, red beans, etc. 
The yield of soya beans increased from 0.77 in 1904-08 to 
0.86 in 1930.
 Page 364: A table shows the production (in hectoliters) 
of beans, potatoes, and sweet potatoes in Japan from 1927 to 
1931. For soya beans:
 5.886 million hectoliters in 1927
 5.370 million hectoliters in 1928
 4.780 million hectoliters in 1929
 5.473 million hectoliters in 1930
 4.481 million hectoliters in 1931.
 Production of red [azuki] beans in 1931 was 25.2% of 
soya beans.
 Pages 626-34: The chapter on Agriculture in 
Manchoukuo begins: Widely different views are entertained 
as to the possibilities of Manchoukuo as a fi eld of 
agricultural enterprises. Undoubtedly, they are immensely 
greater than those of mountainous Japan or Korea, but to 

liken them to those of the great agricultural regions found 
in North and South America seems to have no ground. The 
soil is not in general so rich, and in many places has been 
much exhausted, nor is the area of arable land so extensive, 
nor the climate so moderate. One great advantage it has had 
over most other countries in Eastern Asia is the comparative 
thinness of its population, but this advantage is fast being 
diminished by the constant infl ux of Chinese immigrants 
from the South. Taking all these things into consideration, 
Manchoukuo is yet the most favored spot for agriculture 
in the Far East, and its opportunities may well be termed 
‘immense,’ which epithet is often met with in Japanese 
publications on that country.
 “The great mass of level land, extending over the whole 
of Central Manchuria and comprising the basins of the Liao, 
Sungari, Nonni, and Hulan, the productiveness of which can 
compare favorably with any part of Japan or Korea, is by 
itself as large as the whole of the Chosen Peninsula or of the 
mainland of Japan,...” The forecast for soya bean production 
in Manchoukuo in 1933 is 5.216 million metric tons. 
Manchuria is divided into north and south. About half of the 
total crop production is grown in each area.
 Page 627: A table shows “Production of crops in 
Manchoukuo, 1931.” For soya beans:
 1.175 million metric tons in Mukden.
 2.414 million metric tons in Kirin.
 1.637 million metric tons in Heilungkiang.
 5.227 million metric tons total.
 Soya beans had the largest production of any crop in 
the country in 1931, followed by kaoliang (4.497 mmt) then 
millet (2.960 mmt).
 Page 628: A large table gives “Crop output in 
Manchoukuo,” 1922-1931. For soya beans:
 3.088 million metric tons in 1922.
 3.088 million metric tons in 1923.
 3.448 million metric tons in 1924.
 4.173 million metric tons in 1925.
 4.775 million metric tons in 1926.
 4.816 million metric tons in 1927.
 4.834 million metric tons in 1928.
 4.849 million metric tons in 1929
 5.297 million metric tons in 1930.
 5.227 million metric tons in 1931.
 Page 629: A large table shows “Cultivated area in 
Manchoukuo classifi ed by crops, 1931. (Hectares).” For 
Soya beans:
 Mukden 960,030
 Kirin 1,902,210
 Heilungkiang 1,338,350
 Total: 4,200,590 ha
 Previous year 4,118,450. “In one of the publications 
of the Chinese Maritime Customs” [The Soya Bean of 
Manchuria, 1911, p. 6] we read: “But when the Manchurian 
farmer pulls out the whole plant by the roots, or, having cut 
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the crop with his sickle, proceeds to cut up the roots with a 
mattock for fuel, he is preventing the work of the bacillus 
radicicola from bearing its fruit and depriving his land of the 
provision made for it by nature. Thus, the soil in South-west 
Manchuria, where agriculture has been carried on for 400 
years, has been bereft of all vegetable and organic matter and 
no longer bears harvests. The wonderful natural loaminess 
of the soil in the newer regions further north–for instance, at 
Shwangchengpu, where it is said that no manure is or ever 
has been used by the farmers in the 40 years since the land 
has been cultivated–this loaminess will assure good harvests 
for many years to come; but in the course of time even the 
richest soil will become exhausted, and to prevent such a 
disaster steps should be taken to inform the ignorance of the 
peasants who are at present deriving such great profi ts from 
their crops. If they could be shown the value of the process 
of ‘turning under’ the green bean plants after the harvest, the 
fertility of the land might be preserved.”
 Page 630: In this chapter on Agriculture, a section 
on “Soya beans” appears on pages 630-34. Contents: 
Introduction. Cultivation of soya beans. Different species. 
Uses of the soya bean. Bean oil. Bean cake. Near the start 
of the Introduction we read: It was the soya bean that 
introduced Manchuria into world trade, “and it is still the 
soya bean that makes Manchuria famous. So predominant 
is the position of the soya bean and its products, bean oil 
and bean cake, in the trade of Manchoukuo, that these three 
articles now constitute nearly one-half the value of the entire 
exports of the country. Sir Alexander Hosie called them, ‘the 
Wealth of Manchuria.’ They are indeed the wealth of the 
country, which has been growing ever since the time of Sir 
Alexander, and is still growing. Without the ‘three articles,’ 
by which term [soya] beans, bean cake, and bean oil are 
collectively called by the Japanese, the trade of Manchoukuo 
would, at a stroke, shrink to one-half its present amount, 
not only in export but most probably in import also, for 
experience has shown that Manchoukuo seldom buys more 
than it sells.”
 A large table (p. 630) titled “Soya bean output in 
Manchoukuo: Classifi ed according to districts” is divided 
into South and North Manchuria. It shows how many metric 
tons were produced in each district in 1931 and 1932.
 On page 634 is a long, interesting discussion of: 
“Kaoliang: Apart from its trade value, kaoliang or tall millet 
may be considered even more important than soya beans, 
in that it is the staple food of the native population, and the 
principal grain food of the numerous animals engaged in the 
farm-work and in the immense carrying trade of the three 
provinces.
 “Before soya beans attained their present importance, 
half the total area of the cultivated land in Manchuria was 
devoted to kaoliang, and a large amount of it was exported 
to the provinces of China. Of late, however, the cultivation 
of kaoliang has given place to that of [soya] beans in many 

places, so that at present, in the northern part of South 
Manchuria, where beans are cultivated most extensively, 
about 50 per cent. of the whole cultivated area is devoted to 
beans, and only 20 to 30 per cent. to kaoliang. It is said that 
8 pounds of seed suffi ce to sow an acre of land, producing 
in good years 10 to 12 cwt. [hundredweight] of grain. In a 
bad year or on poor soil, only a third of this quantity will be 
harvested. The crop is easily affected by climatic and soil 
conditions, and for this reason its cultivation is confi ned 
chiefl y to Mukden Province, and in that province, too, it 
does not grow well in the Liaotung Peninsula or in the 
mountainous south-east.
 “Kaoliang is not only used as a food-stuff for man and 
beast in Manchoukuo, but the native spirit is also made out 
of it. Nor are the grains the only useful part of it; the stalks 
play a very important role in Manchoukuo. The outer leaf 
layers, are woven into mats, so much required in the trade of 
the country, for roofi ng ricks and packing loads of grain and 
beans, and for numerous other purposes. The stalks are also 
utilized for fencing, bridging, and housebuilding, and where 
wood and coal are unobtainable or dear they are used for 
fuel.
 “Kaoliang spirit, extensively used in both Manchoukuo 
and Mongolia, is colorless and transparent, and possesses 
a strong fl avor, which peculiarly appeals to the taste of the 
natives.
 “Kaoliang used to be an article of home consumption, 
and its market outside Manchuria was at most confi ned to 
China proper, but after the outbreak of the European War a 
trial shipment was made to Europe as grain food for horses, 
and being successful it has since continued to be exported. 
It is also exported to Japan, and the demand for it there is 
constantly increasing.”

840. Kirk, L.E. 1934. Division of Forage Plants. Report of 
the Dominion Agrostologist 44 p. For the years 1930 to 1933 
inclusive. See p. 39-41.
• Summary: The section titled “Soybeans” (p. 39-41) begins: 
“During the past ten years the Division of Forage Plants has 
introduced and tested hundreds and varieties and strains of 
soybeans from various parts of the world. Based on these 
and other tests in practically all of the Branch Experimental 
Farms the following varieties are considered the best of those 
available at present for production in Canada.” A table (p. 
39) shows the variety name, maturity, and colour of seed of 
these 7 best varieties: Manitoba Brown, very early, brown. 
Wisconsin Black, early, black. Mandarin (Ottawa), medium 
early, yellow. Manchu (Hudson), medium late, yellow (black 
hilum). O.A.C. No. 211, medium late, yellow. Manchu, 
late, yellow (black hilum). A.K. (Harrow), very late, yellow 
(brown hilum).
 Each variety is described together with the conditions 
and areas best suited for its growth. “Manitoba Brown is a 
semi-dwarf variety. Harvesting of the seed is diffi cult due 
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to its short length. It is essentially seed type... Mandarin 
is a seed type rather than a hay type,... In Quebec and the 
Maritime Provinces, Mandarin can be depended upon to 
mature only in those sections most favoured with regard to 
both soil and season... In Ontario, Mandarin, O.A.C. No. 
211, Manchu and A.K. are being grown at present. Mandarin 
matures regularly at Ottawa and is therefore adapted for 
production over a fairly wide portion of Eastern Ontario... 
The Prairie Provinces are limited almost entirely to the early 
maturing varieties, Manitoba Brown and Wisconsin Black... 
Mandarin has been grown to maturity in southern Manitoba 
but only under favourable conditions can it be depended 
upon to produce seed. Both Mandarin and O.A.C. No. 211 
have been matured in British Columbia, and it is probable 
that these varieties may be adapted for seed purposes to 
certain favoured sections of the province.”
 Table 6 (p. 41) shows the yield of different soybean 
varieties at Ottawa (where Mandarin {Ottawa} gives 
the highest yield at 30.36 bu/acre with 12% moisture) 
and Harrow, Ontario, Canada (where Manchu gives the 
highest yield at 35.99 bu/acre). There is also a section on 
soybean breeding. Note: This is the earliest document seen 
(Oct. 2004) that mentions the Mandarin (Ottawa) soybean 
variety (one of two documents). Address: Ph.D., Dominion 
Agrostologist, Canada Dep. of Agriculture, Div. of Forage 
Plants, Ottawa, Canada.

841. Lochrie, J.V. 1934. Swaziland: Report on the work 
of the Cotton Experiment Stations at Bremersdorp and 
Ingwavuma for the season 1932-1933 and general review of 
results to date. Empire Cotton Growing Corporation, Reports 
Received from Experiment Stations (London) 1932-1933. p. 
135-48. See p. 137, 144-45.
• Summary: Bremersdorp (named Manzini by 1992) is a 
town in central Swaziland, and Ingwavuma is a town on the 
border between Swaziland and Zululand.
 Page 137 notes, under rotation crops for cotton, that “A 
yellow soya, which is not affected by C.M.R. beetle [Cape 
Mounted Rifl e; the beetle has the same coloring as the horse-
mounted military group. Scientifi c name: Mylabris oculata], 
has been most successful at Bremersdorf... Considerable 
increases in yield of soyas were made by drilling in 15-inch 
rows compared to 30-inch rows.”
 Pages 144-45 note, under beans as a rotation crop for 
cotton, that “On the Bremersdorp station, the most successful 
have been Soya, Tepary... Four plots of soya beans were 
planted, two at a row width of 2 feet 6 inches and two at 1 
foot 3 inches the spacing in the rows being 4 inches in each 
case. The closer rows gave defi nite increases, the average 
yields for the two treatments being 1,415 lbs. per acre as 
against 1,110 lbs.” Pests included Dysdercus and Heliothis 
zea (the corn earworm).
 Note: This is the earliest document seen (March 2021) 
concerning soybeans in Swaziland, or the cultivation of 

soybeans in Swaziland. This document contains the earliest 
date seen for soybeans in Swaziland, or the cultivation 
of soybeans in Swaziland (by 1933). The source of these 
soybeans is unknown. Address: Swaziland.

842. Whiting, A.L. 1934? Legumes for soil building. Urbana, 
Illinois: The Urbana Laboratories. 6 p. Undated. 22 cm.
• Summary: This small, undated brochure was “Reprinted 
from the Offi cial Minutes of the Third Annual Texas Citrus 
Institute held at Edinburgh College, Edinburgh, Texas, 
March 6, 7, 8, 1934.”
 Contents: Introduction. Soil tests for defi ciencies. Active 
organic matter. Use inoculated legumes.
 Tables show: (1) How strains of bacteria affect protein 
content of alfalfa. (2) Urbana Culture superior strains 
increases yields and protein content of your crops–Soy bean 
seed, shelled green peas [green vegetable soybeans].
 For soy bean seed: Strain 1 gave a yield of 59 bu/acre 
or 750 lb/acre of protein. Strain 2 gave a yield of 43 bu/acre 
or 686 lb/acre of protein. Gain for better strain: 16 bu/acre 
or 64 lb/acre of protein. (Source The Urbana Laboratories, 
Field Experiment, 1931). Address: The Urbana Laboratories, 
Urbana, Illinois.

843. Ralston Purina Co. 1935. Soybeans: A cash crop. St. 
Louis, Missouri. 10 p. Prepared by E.F. Johnson. Jan. 23 cm.
• Summary: This booklet (also prepared by E.F. Johnson) 
is somewhat similar to that titled “Soybeans for beginners,” 
published by Ralston Purina in March 1934. Contents: 
Map of the Midwest showing the company’s soybean 
processing plants in St. Louis, Missouri, Lafayette, Indiana, 
and Circleville, Ohio. “Our soybean mills located to serve 
you best.” Introductory message from J.H. Caldwell, Vice-
President of Ralston Purina Co. (15 Jan. 1935, St. Louis, 
Missouri). Soybeans–A cash crop: Introduction, three 
outstanding reasons for great interest in soybeans this year 
(1) Year-round cash market now established. (2) Chinch 
bugs leave soybean alone. (3) Soybeans can be planted on 
corn-reduction acres. Established markets necessary for 
expansion. Soybeans are an easy crop to grow: Seedbed 
preparation most important operation (weeds, stand, 
yield), a simple prescription for a good seed bed. Varieties 
recommended for commercial production (Dunfi eld, 
Manchu, Illini), recommended new varieties (Mandell, 
Scioto, Manchuria, Mukden. Note: Virginia, Wilson, 
Ebony, Pekwa and Kingwa are not recommended due to 
low oil content and less attractive meal). Growing soybeans 
commercially: Inoculation, solid or row seeding, rate of 
seeding, date of seeding, don’t plant too deep, cultivation. 
Harvesting: Combine method recommended, grain binders 
used in many sections, mowing machine and windrower 
preferred by some growers, use regular grain separator for 
threshing. Yield of grain (“Soybeans will yield from 20 to 40 
bushels to the acre... Yields of 40 to 45 bushels per acre are 
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not uncommon in Illinois”). Storing and marketing soybeans: 
Sell through your local elevator, value of meal and oil 
determines price of soybeans. Future outlook for soybeans in 
U.S.: Introduction, increased acreage next year anticipated, 
wide diversity of use of soybean products: Flour, soybean 
oil meal, soybean oil, other uses (milk, cheese [tofu] bean 
sprouts, fl avoring sauce, substitutes for coffee and peanuts). 
Using soybeans to check chinch bug movement. A soybean 
program. Ad: Use the products that make a market for your 
soybeans: “Three Purina soybean processing plants are 
located in the heart of the Soy Belt...” Soybean oil meal is 
used in Purina Chows.
 Photos show: (1) E.F. Johnson (facing p. 1). (2) The 
7-story Purina Mills plant at Circleville, Ohio, “complete 
with new modern soybean processing machinery” (p. 6). 
Purina Mills plants at Lafayette, Indiana, and St. Louis, 
Missouri (p. 7).
 “Future outlook for soybeans in U.S.: Previous to 1934, 
4,000,000 bushels was the largest amount of soybeans to be 
processed from a single crop. At least 9,000,000 and possibly 
10,000,000 bushels of the 1934 crop will be processed into 
meal and oil... We predicted last year that the reduction in 
cotton-seed meal through the passage of the Bankhead Bill 
would result in a big increase in demand for soybean meal 
and in higher prices on soybeans. Both of these predictions 
have already been proven. The big increase in soybean meal 
this year still is far short of supplying the loss in cottonseed 
meal.” Address: St. Louis, Missouri.

844. Gray, George Douglas. 1935. The soya bean in 
international trade. Foreign Affairs 13(2):340-42. Jan.
• Summary: This article begins: “The soya bean has been 
described as unquestionably the most important food plant 
in the world.” The soya bean is Manchuria’s principal crop. 
“Under Japanese management [in part, since shortly after 
1905], its culture has been developed and its uses extended. 
It has had a dominant part in drawing 30,000,000 Chinese 
to Manchuria, and it has aided them in building there a 
prosperous community. “The profi t from its transport and 
sale has in large measure supported the Japanese adventures 
on the mainland of Asia.”
 Table 1 gives “World soya bean production.” 
Manchuria, with 10,184,928 acres under cultivation produces 
208,298,428 bushels or 20.4 bushels/acre, which is 59.3% of 
world production. China proper, with 5,635,000 acres under 
cultivation produces 89,340,000 bushels or 15.8 bushels/
acre, which is 25.4% of world production. Japan, with 
913,836 acres under cultivation produces 15,238,873 bushels 
or 16.6 bushels/acre, which is 4.3% of world production. 
Korea (a province of Japan since 1910), with 1,942,922 
acres under cultivation produces 20,431,754 bushels or 
10.5 bushels/acre, which is 5.8% of world production. The 
U.S.A., with 1,373,000 acres under cultivation produces 
18,146,000 bushels or 13.2 bushels/acre, which is 5.2% of 

world production. The world, with a total of 20,049,686 
acres under cultivation produces 351,355,046 bushels of 
soybeans.
 Note: This is the earliest document seen (Jan. 2005) 
that gives detailed total soybean production or area statistics 
worldwide.
 Table 2, “Trade of Manchuria (in millions of Haikwan 
taels)” shows Manchuria’s imports, exports, total trade, and 
balance of trade for the years 1907, 1917, and 1927-1932. In 
1907 Manchuria had a negative balance (-8.6). In 1917 the 
balance began to be positive (+2.5), but by 1927 the balance 
was strongly positive (+139.0) rising to +255.0 in 1931.
 Table 3, “Exports of Manchuria (in millions of Haikwan 
taels)” shows Manchuria’s 5 main exports (both value and 
percentage of total) from 1927 to 1932. In descending order 
of value in 1932 they are soya beans, coal, kaoliang, millet, 
and pig iron. In 1927 soya beans, with a value of 219.5 
accounted for 54.5% of exports. In 1932 soya beans, with a 
value of 234.6 accounted for 60.8% of exports.
 Table 4, “Imports of soya bean and soya bean oil” [from 
Manchuria] shows the imports of each, in tons, in 1930 and 
1932, by the following countries: United Kingdom, United 
States, France, Holland, Denmark, Germany, Italy, Belgium, 
and Japan. In 1932 the world’s top 4 importers of soya beans 
were Germany (1,168,300), Japan (481,600), Denmark 
(288,864), and the UK (159,938). In 1932 the world’s top 
4 importers of soya bean oil were Japan (72,240), UK 
(27,343), Belgium (5,600), and Germany (3,739).

845. Guerpel, H. de. 1935. La culture du soja en Normandie 
[Soya culture in Normandy]. Revue de Botanique Appliquee 
et d’Agriculture Tropicale 15(163):186-88. March. [1 ref. 
Fre]
• Summary: The author has conducted soybean trials in 
Basse-Normandie for use as grain, forage, and green manure. 
One farmer reports a yield of green forage of 30,000 to 
35,000 kg/ha during the dry season of 1934. The general 
opinion is that the soybean deserves considerable attention in 
France. Address: Ingenieur Agricole, Chateau de Plainville 
pres Mezidon (Calvados).

846. MacConkey, C.A. 1935. Soybeans. Ottawa, Canada: 
Div. of Research Information, National Research Council, 
Ottawa. 93 p. March. 28 cm. [152 ref]
• Summary: A very important and interesting report. In 1932 
the fi rst two sections of this report were prepared; in 1934 
the third section was added in order to bring it up to date. 
Contents: Summary of Part I. Summary of Part II. Summary 
of Part III. Part I (p. 14): Cultivation, utilization and trade. 
Introduction. Cultivation: Varieties, differences, maturity, 
hardiness, color of bean, climate, soil, seeding, harvesting. 
Production of oil and cake. Applications: Introduction, 
the plant (forage, hay, pasturage, silage, soilage, straw, 
soil improvement and fertilizer), the bean (grain, fl our, 



SOYBEAN YIELDS AND YIELD RESEARCH (10 BCE to 2021)   472

© Copyright Soyinfo Center 2021

soy sauce, bean curd [tofu], vegetable beans, other uses), 
the cake (cattle feed, fl our, fertilizer, other uses), the oil 
(general, the soap industry, the paint and varnish industry, the 
food industry). The soybean industry in the United States: 
Importance of the crop, history and development (incl. Henry 
Ford who is said to have 10,000 acres under cultivation), 
standards (classes of soybeans), production of oil and cake, 
consumption of soybean oil, export trade in soybeans. 
Statistics of world trade: Beans (production, exports, imports 
[statistics, pre-war average {1909-13} + 1926-1931 for 
Germany, Japan, Denmark, UK and British Empire countries, 
Dutch East Indies, Sweden, Italy, Formosa, and Holland], 
consumption [net imports], prices), oil (production, exports, 
imports, consumption, prices), cake (production, exports 
and imports). Statistics of the German oil seed industry: 
Oil seeds in Germany [by far the world’s largest soybean 
importing country and largest European producer of soybean 
oil] (imports and exports), vegetable oils (production, 
consumption and value), oil cake and meal (production, 
imports, exports, consumption and relative values), soybean 
experiment stations in Germany.
 Part II (p. 56): Development in Canada. The difference 
between growing soybeans for forage and for seed. 
Present status of soybean cultivation in Canada. The 
future for soybeans on the Prairies. Extent of Canadian 
Experimentation. Varieties suitable for Canada. The climates 
of Manchuria and Canada. Planning the development of 
soybeans in Canada. Consumption of vegetable oils in 
Canada by industries. Consumption of oil cakes in Canada. 
Firms engaged in the soybean industry in Canada. Casein in 
Canada.
 Part III (p. 69): Survey of the Literature, 1931-34. 
Cultivation. Green manure. Breeding. Germination of 
seeds. Diseases and parasites. Soil. Manufacture of oil cake. 
Composition of the soybean. Properties and composition 
of soybean oil. Feedstuffs. Edible products. Detection in 
food (e.g. detection of soybeans in wheat fl our, pasta, meat 
products, etc.). Inedible products. Economics. Table (p. 
79-80)–Imports of soy products into Canada: Soy sauces 
(1931-1933), edible peanut and soyabean oil, peanut and 
soyabean oil for the manufacture of soap and peanut oil for 
canning fi sh, soybeans, soyabean cake and soyabean meal 
for use exclusively in the manufacture of cattle food and of 
fertilizers. References (102). Other references (Nos. 103-
117). References not consulted (35).
 The section titled “Development in Canada” (p. 56-62) 
states: “Soybeans are at present being grown for seed on a 
commercial scale in southern Ontario, chiefl y in Kent and 
Essex Counties [the Niagara Peninsula]. Prior to 1931 the 
acreage under soybeans was about 1000 or 1500. The efforts 
of persons interested in establishing oil mills increased this 
to about 5000 in 1931 and to 6000 or 7000 in 1932. The 
average yield of seed has been about 23 bushels per acre, 
which is quite equal to yields in the U.S., while another 

variety, the A.K., has yielded at the rate of nearly 40 bushels 
per acre during a six-year test at Harrow, Ontario.”
 “T.B. Macaulay, President of the Sun Life Assurance 
Company of Canada has been experimenting for a number of 
years on the growing of soybeans in the hopes of being able 
to make the western farmer more free from his dependence 
on wheat, and believes that he is near to discovering suitable 
varieties...
 “A statement appearing in the Montreal Financial Times 
(Nov. 18, 1932) reports that a number of varieties introduced 
from Urbana [Illinois] and tried in various parts of Alberta 
made an excellent growth of forage...
 “The work being carried out at T.B. Macaulay’s 
experiment farm at Hudson Heights, Quebec, is particularly 
worthy of mention. Here the testing of varieties has been in 
progress for 8 years. Mr. Macaulay’s method of approaching 
the problem consists in obtaining samples of hitherto untried 
varieties from the most northerly regions where soybeans 
grow and the earliest varieties from Asia and elsewhere... 
Mr. Macaulay has a new variety which he calls Toyanaga. 
It matures 5 days to a week earlier than the variety called 
Manchu, which is being grown to a small extent in southern 
Ontario.”
 “Varieties suitable for Canada: Besides O.A.C. 211 
which is the one outstanding variety that has shown itself 
suitable for cultivation in Canada albeit only in southern 
Ontario, a number of other varieties have been tried and 
experimented with such as Mandarin, Manchu, Wisconsin 
Black, Quebec 92, Quebec 537, Early Yellow, Early Brown, 
and Manitoba Brown, but none of these have been very 
satisfactory.”
 Table 29 (p. 60) gives a summary of current (1932) 
Canadian experiments with soybeans: Ontario Agricultural 
College (Guelph), grown for 39 years (i.e. since 1893), tested 
125 varieties. Dominion Experimental Farms (Ottawa and 
Harrow, Ontario), 9 years, 100 varieties. Macdonald College 
(Quebec), 20 years, 16 varieties. Manitoba Agricultural 
College (Winnipeg), 10 years, 12 varieties. University of 
Alberta, Edmonton, 3 years, 7 varieties. Brooks (Canadian 
Pacifi c Railway Irrigation Experimental Station, Alberta), 
unknown number of years and varieties. Pointe Platin 
(Quebec, by J. deLothinière [deLothiniere]), unknown 
number of years and varieties. Hudson Heights (Quebec, 
by T.B. Macaulay), 8 years, 100 varieties. University of 
Saskatchewan, 10 years, 25 varieties.
 Page 65 lists “Firms Engaged in the Soybean Industry 
in Canada.” The Soy Bean Oil and Meal Co-operative 
Company of Canada, Ltd., Chatham, Ontario; Canadian 
Soyabeans Ltd., Milton, Ontario; The Vitone Co., Hamilton, 
Ontario; Dominion Soya Industries, 355, Place Royale, 
Montreal, Quebec.
 Note 1. In Shepherd’s City of Chatham (Ontario) 
Directory 1934-35 (p. B-166) we read: “Soyabean Oil & 
Meal Co-operative Co Ltd, G E Biles, mgr, Colborne n, w 
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cor Adelaid.”
 Note 2. This is the earliest document seen (Jan. 2010) 
that mentions Dominion Soya Industry, Ltd. (Montreal, 
Quebec, Canada) in connection with soybeans.
 Table 33 (p. 67) gives “Consumption of oilseed cake and 
meal in Canada” for the calendar years 1926 to 1931. Figures 
(taken from Trade in Canada) are given for cottonseed, 
linseed, palm nut, soya and total. Consumption of soya cake 
and meal (in tons) were: 200 in 1926 (0.6% of total); 680 in 
1927; 560 in 1928; 1,560 in 1929 (5.0% of the total); 1,190 
in 1930; and 2,500 in 1931. The value in dollars role from 
$8,000 in 1926 to about $50,000 in 1931. Apparently all of 
this soyabean cake and meal was imported.
 Note 3. This is the earliest English-language document 
seen (Jan. 2019) that uses the term “soyabean meal” to refer 
to ground, defatted soybeans. Address: Div. of Research 
Information, National Research Council, Canada.

847. Gay, H. 1935. La culture et les usages du soja [The 
cultivation and uses of the soybean]. Revue de Botanique 
Appliquee & d’Agriculture Tropicale 15(165):309-24. May; 
15(166):447-53. June. [15 ref. Fre]
• Summary: Contents: Introduction. Geographical area and 
climatic requirements. The plant and its varieties: Taxonomy, 
anatomy, physiology. Soybean cultivation: Place in the crop 
rotation, preparation of the soil, manure and fertilizer, sowing 
(the seeds, time of sowing, details of sowing), vegetation 
and the points of [crop] maintenance / management, harvest 
(of seeds, of forage), grain storage, yields (of seeds in kg/ha 
{3,500 in Manchuria, 2,700 in China, 1,700 in France, 1,200 
in Japan}, of forage in quintals/ha {in America they range 
from 163 to 168}), enemies. Note: 1 quintal = 100 kg.
 Technology of soya: Soymilk (production, properties, 
uses), soy cheeses (Fromages de soja, called “tofu” in Asia), 
soy oil and cake, soy fl our and products made from it (bread, 
rusks {biscottes}, cakes, and pancakes {galettes}). Soya as 
livestock feed: Soya forage, soya hay, soymilk for calves, 
soybeans seeds and cake.
 Economic data: Hectares planted to soya in 1929-
30: Northern China and Manchuria (11,800,000), USA 
(500,000), Japan and Korea (400,000), Russia (300,000), 
Sunda or Soenda Isles (100,000 ha);
 Note: The Iles de la Sonde are the islands of the Malay 
Archipelago divided into two groups: (1) Greater Sunda 
Islands, comprising Java, Sumatra, Borneo, Celebes, and 
adjacent islands; (2) Lesser Sunda Islands, comprising the 
chain of islands east of Bali to and including Alor and Timor, 
but not Wetar.
 Exports of soya from China in 1929-30 (in tons): To 
Japan 1,700,000, to Europe 1,500,000, to southern China 
600,000, to the Netherlands Indies [Indonesia] 100,000, to 
other countries 100,000. Address: France.

848. Brown, H.B. 1935. Effect of soybeans on corn yields. 

Louisiana Agricultural Experiment Station, Bulletin No. 265. 
p. 1-31. July. [12 ref]
• Summary: Otootan soybeans or similar vigorous, rank-
growing varieties were used in the tests. “The soybeans 
planted in the row of corn when the corn was planted 
invariably made good growth. They lowered the corn grain 
yield 19.1 per cent the fi rst year, 33.6 per cent the second, 
but increased to 12.7 per cent the third, 51.7 per cent the 
fourth, and 35.2 per cent the fi fth. The soybeans grown in 
the soybean plats just mentioned gave an average yield of 
3108 pounds of dry soybean hay per acre... If both corn and 
soybeans are to be grown, it is more economical to grow 
them both on the same land rather than on separate acres. 
When grown separately, the average production per acre was 
20 bushels of corn and 3089 pounds of dry bean hay, but 
when grown in combination, the production per acre was 
33.9 bushels of corn and 4020 pounds of [soybean] hay... 
Alternate row planting is better for harvesting both the corn 
and the hay.”

849. Johnson, E.F. “Soybean.” 1935. Commercial soybean 
prices. Proceedings of the American Soybean Association 
p. 5-9. 15th annual meeting. Held 21-22 Aug. 1935 at 
Evansville and 23 Aug. at Lafayette, Indiana.
• Summary: “The corn belt has defi nitely added soybeans 
to its farm rotation. Soybean acreage in the last few years 
has grown by leaps and bounds, partly due to the increased 
acre return, partly due to weather and insect pests causing 
less injury to this legume, and partly as a result of attempts 
to regulate and control the acreage of other crops. Industries 
have put forth every effort of known science to utilize this 
increase...
 “Previous to 1928 the supply and demand for soybean 
seed was the major factor in determining prices.” Three 
graphs show the prices of various commodities from Jan. 
1932 to June 1935. Fig. 1 shows the prices of linseed oil, 
soybean oil, and cottonseed oil. For most of this time, linseed 
oil was the most expensive and cottonseed oil was the least 
expensive, but in June 1935, cottonseed oil was the most 
expensive and soybean oil was the least expensive.
 Fig. 2 shows the prices of linseed oil meal, soybean oil 
meal, and cottonseed oil meal. For most of this time, linseed 
oil meal was the most expensive and cottonseed oil meal 
was the least expensive, but in June 1935, linseed oil was the 
most expensive and soybean oil was the least expensive.
 Fig. 3 shows the prices of soybeans, soybean oil, 
soybean meal. All prices have risen.
 A table (p. 8) shows imports of soybean oil, soybean oil 
meal and cake, and soybeans [whole] from 1915 to 1934. 
Imports of soybean oil reached a peak of 335.9 million lb 
in 1918 and have fallen dramatically since. Imports of meal 
and cake reached a peak of 85,928 tons in 1929. Imports of 
soybeans have been quite steady, averaging about 50,000 
bushels (peak: 89,067 bushels in 1917). Three tables (p. 9) 
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give fi gures for the following areas: USA, Illinois, Indiana, 
Iowa, Missouri, Ohio, North Carolina for the years 1922, 
1924, 1927, 1930, 1934, and 1935. The tables are: 1. Total 
soybean acreage. 2. Acreage from which soybean seeds were 
harvested. 3. Crop harvested for seed (1,000 bushels).
 Photos show (1) “New expeller soybean oil meal plant, 
Ralston-Purina, Lafayette, Indiana.” On the tall tower is 
written “Purina Mills.” (2) “Soybean oilmeal plant, Purina 
Mills, Circleville, Ohio” (p. 20). Address: Ralston Purina 
Co., St. Louis, Missouri.

850. Dokras, M.R. 1935. Soya beans. Allahabad Farmer 
9(5):226-30. Sept. [Eng]
• Summary: The author began to cultivate the soya-bean in 
1931 in Berar. His unmanured fi eld yielded 350 lb/acre while 
his manured fi eld yielded 800 lb/acre. Address: Chandur, 
Berar.

851. University of Arkansas, College of Agriculture, 
Agricultural Experiment Station, Data Sheet. 1935. Soybean 
variety experiment, 1930 to 1935, inclusive. No. 1-35. 
Undated.
• Summary: “Beginning in a small way in 1925, the 
production of soybeans for seed in the rice growing section 
of Arkansas has taken on the characteristics of a major 
industry. Because of having available machinery for the 
work, this section is becoming the commercial center of 
bean production for this state. In Arkansas, Prairie and 
Lonoke counties, the estimated 1935 soybean crop occupied 
35,000 acres, the most of which were harvested for beans. 
To a greater extent than ever before, the soybean producers 
harvested with some type of combined harvester-thresher.
 “Throughout the fall of 1935 many cotton seed oil mills 
were crushing soybeans as a supplement to their regular 
operations. One mill in Memphis [Tennessee] was reported 
to have crushed several hundred car-loads of yellow beans 
which they shipped in from Illinois. Many other cotton seed 
crushers were showing great interest in the soybean crop of 
Arkansas and other southern states.”
 “Results in 1935 do not differ materially from the 
fi ndings of previous years. Some of the leaders in beans 
yields are Mamloxi, White Biloxi, Mammoth Yellow, 
Mammoth Brown, Arksoy, Tokio, Biloxi, and Laredo. Of 
these, there is a defi nite seed demand for Laredo, Mamloxi, 
Tokio, Biloxi, Mammoth Yellow and Mammoth Brown. For 
hay production Otootan, a bean with excellent quality of 
hay but relatively late in maturity, is the outstanding variety. 
Other good yielders of high quality hay are Laredo and 
Chiquita. Heavy-stemmed varieties that give a good tonnage 
of coarse hay include Biloxi, White Biloxi, Mamloxi and 
Loxitan.”
 A table (1935-A) gives data on the following soybean 
varieties (in approximately descending order of average 
seed yield for 6 years): “Mammoth Brown, Delta 6677, 

Delsta 6676, Mammoth Yellow, Biloxi, Mamredo 607, 
Laredo, Tanloxi, Mamloxi 6114, Delnoshat 6679, Southern 
Prolifi c, Virginia, Ozark 37272, Chiquita, Wilson, Midwest, 
Otootan, Morse, Loxitan, Manchu, Illini, Ito San, Green 
Mung, Arksoy, Tokio, Peking, White Biloxi, Sel. No. 91425, 
Norredo [black seeded], King-wa [Kingwa], New Deal.”
 For each variety is given: Yield (bushels per acre) 
in 1935. Average seed yield for 6 years. Tons of hay per 
acre: For 1935, average for 6 years, and rank for 4 or more 
years. Color of beans. Relative maturity (from early to late). 
Character of hay (fi ne, medium, or coarse).
 Note: Dan T. Gray is Director of the experiment station. 
This information was collected by the Federal Writers’ 
Project of the W.P.A. in Arkansas in the late 1930s and early 
1940s. Address: Dep. of Agronomy, Fayetteville Arkansas; 
Rice Branch Exp. Station, Stuttgart, Arkansas.

852. Mumford, H.W. 1935. A year’s progress in solving 
some farm problems of Illinois. Illinois Agricultural 
Experiment Station, Annual Report 47:1-287. For the year 
ended June 30, 1934.
• Summary: Soybeans are discussed in the following 
sections and pages: Soils and crops: Value of forages for 
adjusting acreage varies (p. 26-27; Timothy, red clover, 
alfalfa, and soybeans are compared in a rotation of corn, 
oats, and wheat). Study aims to fi nd forage crop for every 
need (p. 41-42; “Soybeans seeded with Sudan grass reduced 
chinch bug damage to a minimum”). Seed-type soybeans 
yield more hay and seed (p. 43-44; “Over a 5-year period the 
Dunfi eld yielded 3.59 tons of hay an acre; the Mansoy, 3.53 
tons; and the Manchu, 3.36 tons. All of these are seed-type 
beans. The Kingwa [black seeded] and Peking, both hay 
types, yielded only 3.29 tons and 3.21 tons respectively.” 
Illini produced 3.16 tons of hay per acre. In a 10-year test 
for seed yield at Urbana, the winner was Illini at 38.9 bu/
acre). Soybean yield factors are apparently heritable (p. 
44-46; “Soybeans of high oil content are demanded by 
processors, while large yields of seed are demanded by the 
grower”). Maximum soil improvement sought for soybean 
crop (p. 47; “Where corn follows soybeans, tests prove that 
soybeans may be plowed under most satisfactorily at a date 
in the fall before many leaves have been lost, but when the 
plant has made its maximum growth. The seed in the pods 
should be completely developed”). New crops and new uses 
relieve surplus problem (p. 69-70; “Extensive studies on the 
use of soybean oil in paints were continued with promising 
results”).
 Livestock investigations: “Toasting” soybean oil meal 
lowers palatability (p. 73-75; Tests were made “to determine 
the relative feeding value of soybean oil meals manufactured 
in different ways. The cattle making the largest gains 
were those fed meal produced at the lowest temperature”). 
Soybean meals better than ground beans for chicks (p. 113-
15). Dairy cattle can utilize lespedeza straw to advantage (p. 
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135-36; Compared with soybean hay. Although cows refused 
23.1% of their soybean hay {compared with 10.0% of 
lespedeza hay}, they yielded more daily milk per cow {35.5 
vs. 33.5 lb} but made less daily weight gain per cow {0.08 
vs. 0.37 lb}).
 Entomology investigations: Safety of soybeans being 
guarded by insect surveys (p. 142; Soybean plantings were 
vastly increased in 1934 as a result of the drouth and chinch 
bug situation. Protection of this comparatively new crop 
from insects is made possible by annual surveys which the 
Illinois Natural History Survey conducts in cooperation with 
the Univ. of Illinois Department of Agronomy).
 Agricultural economics investigations: Guides to lower 
grain costs are found in studies (p. 178-79; In 1933, soybeans 
that were harvested using a combine cost $15.05 per acre. 
The yield was 23.0 bu/acre. So the cost per bushel was 
$0.65. This compared with $0.41 for corn and $0.48 for oats 
and $0.61). Three-year fi gures show soybean costs being 
lowered (p. 179-80).
 Home economics investigations: Many varieties of 
soybeans have promise as foods (p. 255; Sybil Woodruff 
has studied the palatability of a large number of soybean 
varieties. Several varieties, including the popular Illini and 
a variety found in September to be very palatable as a green 
vegetable, were tan or ivory in color). Address: Dean and 
Director of the Station, Urbana, Illinois.

853. Lunden, J.C. 1936. Om dyrkning af soyaboenner [On 
the cultivation of soybeans]. Statens Forsogsvirksomhed i 
Plantekultur, Meddelelse 41:668-70. [Dan]
• Summary: Translation of the periodical: Danish 
Governmental Research in Agriculture Report 246. January 
1936. B. Guidelines.
 Translation of the text:
 Every several years, the question of soybean growing in 
Denmark is put forward, but with the previously-conducted 
agricultural tests there has yet to be any signifi cant harvest.
 At the government’s research stations, the growing of 
soybeans has been attempted repeatedly. In statements on 
this topic from 1912, government adviser K. Hansen stated 
that for approximately 20 years (the fi rst time in 1881) he 
conducted cultivation trials with many different soybean 
varieties, but on only one single occasion was able to 
obtain a few mature seeds. In 1912, samples of Manchurian 
soybeans were sown at all of the research stations. The 
researchers all stated that the varieties of soybeans they tried 
ripened much too slowly. At some locations, fl owering began 
in August and there were a few pods, but in most locations 
the soybeans did not fl ower or form pods, and in none of the 
locations were there any mature seeds as growth was stopped 
by frost which appeared in September or early October, at 
the latest. Moreover, as a stall-feed crop soybeans could 
also not compare with commonly used crops like peas, fava 
beans, alfalfa or turnips, since soybeans grow too slowly and 

provide too small of a yield.
 Soybeans are particularly at home in a continental 
climate and are an old agricultural plant in Asia, where they 
are widely grown in northeastern China (Manchuria), as well 
as in Korea and Japan, i.e. at the same latitude as Spain and 
Italy, since soybeans require high temperatures.
 To illustrate soybean crops from 1930-1933, the 
following average numbers were reported, according to 
information from the Department of Statistics (note: hkg 
= 100 kg): The greater part of the world’s production is 
grown in Manchuria, which has a distinct continental climate 
favorable for soybeans. The average soybean yield for 
1930-1933 for Manchuria is indicated to be more than 12 
hkg per ha, for Japan and the US approximately 10 hkg, for 
Korea approximately 7 and for Russia approximately 5 hkg 
per ha. Manchuria has had higher yields of soybeans than 
of wheat, Korea and the US nearly similar average yields 
of wheat, while Japan and Russia have had signifi cantly 
higher yields of wheat than of soybeans. Denmark has had 
2-6 times as great a yield of wheat, at 28.4 hkg per ha, as the 
aforementioned countries have had of soybeans.
 Since soybeans have a very nutritious seed, which 
combines a high content of nitrogen-containing substances 
with a very high fat content, there has been work in many 
locations over the last decades to expand the area of soybean 
growing. For this purpose, it has primarily been North 
America, Russia and several Central European countries 
that have fortunately gotten into work improvements with 
soybeans.
 At the request of Aarhus Oliefabrik A/S, test growing 
was conducted at Als, Aero and Lolland in 1933, with earlier 
varieties of soybeans, under the leadership of the secretary 
at that time, R. Kampp, and in the hot summer mature seeds 
were grown. No precise yield calculation was done, but for 
some varieties the yield was 12-21 hkg per ha (Report from 
the Agricultural Commission from 1931).
 Additionally, in 1934 and 1935 a number of soybean 
varieties were grown at government research stations at 
Lyngby, Tystofte, Abed, Spangsbjerg and Studsgaard, 
including Manchurian and German varieties from the test 
plantings arranged by Aarhus Oliefabrik A/S, and earlier 
varieties received directly from the US, Canada, Central 
Europe and Russia, and fi nally a sample from the College of 
Agriculture.
 During the germination study of the samples at the 
National Seed Research Center, it was discovered that the 
sprouts were often attacked by bacteria, which just like with 
garden peas, can greatly damage the sprout. The soybeans 
were generally sown in the fi rst half of May, and the seed 
was inoculated with nitrogen [fi xing bacteria] beforehand. 
Approximately 30 kg of seeds of ha were planted. The row 
distance was 50 cm and the plant distance approximately 10 
cm. The nice summers of 1934 and 1935 had above normal 
heat and sunshine. The soybeans grew slowly, however. The 
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earliest varieties began to fl ower in late July, and in 1934 
these were mature in late September, while in 1935 not until 
into October and for both years the crop had to be dried 
artifi cially.
 At Tystofte and Lyngby, the best varieties yielded 5-8 
hkg of seed per ha in 1934, and somewhat less in 1935, while 
from spring corn normally 35-40 hkg of kernels is obtained. 
At the other research locations the soybean yield was not 
determined, but in 1934 is was estimated to be about one 
quarter of a normal corn crop at Abed, and at Spangsbjerg 
a slightly mature seed was also harvested. In 1935, the 
soybeans were ruined by frost in May at Abed and by wind at 
Spangsbjerg. At Studsgaard, no usable seed was grown.
 Therefore, in the studies conducted during the last 
three warm and sunny summers, even the best of the tested 
soybean varieties gave a much smaller yield than spring 
corn, and in cooler summers with more rain the yield was 
even less, or the crop failed altogether.
 Since the price of soybeans adopted in Denmark in 
recent years has been 13-15 ore per kg, according to the 
present results the growing of soybeans is not economically 
viable here in Denmark.
 Translated by Thor Truelson.
 Note 1. This is the earliest document seen (April 2016) 
concerning the cultivation of soybeans in Denmark. This 
document contains the earliest date seen for soybeans in 
Denmark, or the cultivation of soybeans in Denmark (1881). 
The source of these soybeans is unknown.
 Note 2. This is the earliest document seen (Jan. 2017) 
concerning Aarhus Oliefabrik A/S, the Danish oilseed 
crusher, and soybeans. Address: Denmark.

854. Algemeen Landbouwweekblad voor Nederlandsch-Indie 
(Bandoeng). 1936. Experimenten met kedele: in Midden Java 
[Experiments with soybeans: in Central Java]. 20(32):520-
21. Feb. 8. [Dut]
• Summary: As a result of earlier experiments with soybean 
varieties, the variety no. 16 in the Oeroet Sewoe (South 
Karanganjar) did better than the local kinds. A series of 
demonstrations numbering 18 done after the gogo harvest 
in this area in January of 1935 resulted in an average yield 
of 10.85 quintals per ha [1 quintal = 100 kg] of soybean 16, 
while the people’s soybean yielded 8.54 quintals per ha.
 The local applications had an area of +/- 13 bws (?). 
An expansion of this will only be gradually as the people 
have to be taught to save the seeds itself in petroleum cans 
until the next planting. Until now they sold the complete 
harvest and obtained the bibit before planting time from 
the Chinese or got the seed from the sub-district of Tambak 
where at the beginning of the West monsoon soybean is 
planted. However, in this way a newly imported variety 
would disappear shortly thereafter again. The saving in tight 
petroleum cans is already done by several farmers while 
in the sub-district mentioned earlier fi elds to propagate 

were created (October 1935) and the extension service (?)/
administration (?) also kept a stock of seed originating from 
the propagation fi elds in order to be able to supply the need 
for seed at the next plantings (in January 1935).
 In the desa Toekinggedong (district Karanganjar) in 
January 1935 an observation project was started with several 
varieties that were selected by the General Research Station.
 The production numbers showed that Goentoer, numbers 
280, 293 and 16 were the highest yielding. This test will be 
repeated in January 1935 in the Oeroet Sewoe.
 In the East monsoon that just fi nished a soybean 
observation was started in desa Kedoeng-wringen of the 
Djatilawang district on sawah soil.
 The best harvests were obtained from no. 293, Goentoer, 
and the numbers 16 and 280. Of all varieties, No. 16 gave 
the largest most even seeds. Because of this, this kind was 
judged to be best by several farmers.
 Aside from the above-mentioned test fi elds 6 
orientations were taken with no. 16 and the Moeara. At the 
harvest all the leaves of the people’s variety and of the no. 16 
had already dropped completely.
 The Moeara was a little late ripening, but had to be 
harvested because of the danger of theft with the result that 
the seed yield was somewhat depressed.
 No. 16 did best and in general was judged favorably. 
Many of the farmers kept the seeds, which will be saved in 
tight petroleum cans until the next planting.
 The expectation is that this variety shall be used here 
gradually.
 In the Eastern part of the Wirosari and Keradenan 
districts of the regency Grobogan where annually about 3500 
fi elds on the sawah after the paddy harvest are cultivated, 
in one, following the block method designed observation, 
where normally by the people grown no. 27 was applied, 
better soybean varieties were looked for. The monsoon 
season did not go well for the crop. Bean borers showed 
up on all varieties; Plagiodera inclusa was somewhat less 
prevalent. From the harvest results it was apparent that no. 
293 was the best producer. Less than the standard variety 
were: Moeara, no 312, 311, and Goentoer. Similar to the 
standard were no. 280 and 16. Soybean cultivation in these 
regions is likely over 7,000 to 8,000 fi elds. The monetary 
income from this crop is most important for this particular 
region.
 Note: Translated by Sjon Welters of Vermont.

855. University of Arkansas, College of Agriculture, 
Agricultural Experiment Station, Data Sheet. 1936. 
Summary of soybean variety experiments, upland, 1929-
1935. March.
• Summary: Yield data (bushels of seed per acre) is given 
for the following soybean varieties: Laredo, Delaware 1838, 
Delaware 1846, Chiquita, Mammoth Yellow, Mammoth 
Brown, Otootan, Biloxi, Arksoy, Ozark, Southern Prolifi c, 
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Virginia, Wilson, Manchu, Ito San, Amherst, Austin, 
Meyer, Arlington, Tokio, Morse, Jet, Mikado, Pinedell, Old 
Dominion, Cloud, Peking, Sable, Black Eyebrow, Mung 
Bean.
 The highest average yields were obtained from: Arksoy 
(37355) (17.59 bu/acre). Tokio (17.13 bu/acre).
 Note: Dan T. Gray is Director of the experiment station. 
This information was collected by the Federal Writers’ 
Project of the W.P.A. in Arkansas in the late 1930s and early 
1940s. Address: Dep. of Agronomy, Fayetteville Arkansas; 
Rice Branch Exp. Station, Stuttgart, Arkansas.

856. Russell, John. 1936. The culture of the soya bean in 
England. J. of the Ministry of Agriculture (Great Britain) 
43(1):24-30. April. [4 ref]
• Summary: Cultivation of maize and the soya bean in 
England began at a relatively late date. “Much important 
work on selection and hybridization of these crops has 
been done by Professor W. Southworth, formerly of the 
Manitoba Agricultural College [in Canada], and now of 
the Rothamsted Experimental Station.” Some 30 years ago 
[about 1906-10] Professor [James] Hendrick tried to grow 
the soya bean at “Aberdeen [Scotland], using Manchurian 
seed; in the greenhouse a few plants grew and even fl owered, 
but they never produced seed, while in the open the seeds 
hardly germinated.
 “Further south, at Kingston and Kegworth in the 
Midlands, Mr. Golding obtained better results with 
Japanese seed, and indeed he used the plant for some of his 
pioneering investigations on nitrogen fi xation by leguminous 
plants, working with a culture supplied by Hiltner, then of 
Munich [Germany]. Although it was useful for laboratory 
investigations the crop held out little promise to the 
practical farmer. Similar negative results were obtained 
by Sir Rowland Biffen at Cambridge. A summary of these 
tests was given in this Journal in April, 1912 (p.33). A 
little later in the summer of 1912 and 1913, soya bean was 
tried at the Woburn experimental farm, but although the 
seed germinated satisfactorily and the plant grew, as in Mr. 
Golding’s experiments, only a few pools were produced, 
and it was clear that the varieties tested were useless to 
this country. Still further south, in the old Royal Botanic 
Society’s Gardens, Regent’s Park, Mr. J. L. North, the 
Curator, was more successful than any of his predecessors: 
he began in 1914 and within a few years was growing a 
number of varieties and found some that ripened seed ready 
for harvesting in September. A brown variety seemed so 
promising that by 1929 it was taken up for further trial by 
the National Institute of Agricultural Botany and by Messrs. 
Sutton and Sons. Meanwhile Mr. North received other 
varieties from Professor McRostie, of Ontario [Canada], and 
these were included in his trials-but they all failed.
 “This brown variety had been obtained by Professor 
Southworth about 1916 at the Manitoba Agricultural College, 

and was fully tested and ready for distribution by 1922. It 
was a selection from Ogemaw, a hybrid between an early 
black and a dwarf brown variety produced by E.E. Evans 
at West Branch, Michigan, in the opening years of the 
present century. Like all hybrids, it is variable, and Professor 
Southworth’s selection differed in such important respects 
from the parent material that it was issued as a distinct 
variety under the name Manitoba Brown. This was sent to 
Mr. North and grown by him: he described it in the Quarterly 
Summary of the Royal Botanic Gardens, for April, 1929, as 
having ‘in the course of seven years’ trials here proved to 
be not only the most reliable cropper, but the earliest of any 
of the sixty varieties of soya tested by me for growth in this 
country for the last fourteen years.’ Although Mr. North gives 
no estimate of yields he quotes Messrs. Chivers’ estimate 
of 12 to 15 cwt. [1 cwt = hundredweight = 112 pounds] of 
grain per acre, and soya beans sold at that time at £13 per 
ton. Mr. North states also that the soya bean has been grown 
successfully in the Home Counties, Oxfordshire, Hampshire 
and the Channel Islands, but gives no fi gures of yields in any 
of these places. The National Institute of Agricultural Botany 
grew it in 1924, 1925, and 1926 from Mr. North’s seed, 
and each year had a fair crop of seeds: in 1928 large plots 
were grown and the yield was estimated at 900 lb. per acre 
without inoculation and 1,150 lb. per acre with inoculation. 
The results seemed so promising that half an acre was sown 
in 1929, but the plants ripened irregularly and produced little 
seed. The trial was then discontinued.”
 Mr. North continued his trials and “was fortunate in 
enlisting the sympathy of Mr. Henry Ford, who in 1932 
had purchased some 2,000 acres of agricultural land at 
Boreham in Essex and proceeded to sow some Michigan 
varieties of soya bean. These failed, but in the meantime 
Mr. Ford discovered Mr. North, who furnished him with the 
above variety and three others, and these have been grown 
since 1933... Meanwhile in 1932 Professor Southworth, 
the originator of the most successful of these varieties, had 
retired from the Manitoba Agricultural College and joined 
the Rothamsted Staff. He started growing his best selection 
at the Woburn Experimental Farm... Professor Southworth 
himself has been growing the crop both at Rothamsted and at 
Woburn since 1934.” Cultures for inoculating soya beans are 
obtainable from Messrs. Allen and Hanbury, 3 Colts Lane, 
Bethnal Green, London, E.2.
 Note 1. This is the earliest document seen stating that 
the soya bean was grown at Rothamsted, the world’s fi rst 
agricultural experiment station, established in 1843.
 Note 2. This document contains the earliest date seen 
for soybeans in Scotland, or the cultivation of soybeans in 
Scotland (About 1906-1910). The source of these soybeans 
is unknown (One of two documents).
 Note 3. This is the 2nd earliest document seen (March 
2010) concerning soybeans in the Channel Islands, or 
the cultivation of soybeans in the Channel Islands. This 
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document contains the 2nd earliest date seen for soybeans 
in the Channel Islands, or the cultivation of soybeans in the 
Channel Islands (April 1936). The source of these soybeans 
was Mr. North. Address: Sir, D.Sc., F.R.S., Director, 
Rothamsted Experimental Station [England].

857. Smith, Robert A. 1936. Soy bean seed production 
in Michigan. Edison Institute of Technology, Bulletin 
(Dearborn, Michigan) No. 10. 17 p. April.
• Summary: Contents: Introduction. Climatic requirements. 
Soil requirements. Soil preparation. Selection of varieties 
(Manchu, Illini, Ito San, Dunfi eld, Mandarin, and Greenfi eld 
have been tested for 4 consecutive years–1932-1935; 
Greenfi eld gave the best average yield, 25.3 bu/acre). 
Inoculation. Time of planting. Rate of seeding. Depth of 
seeding. Methods of planting. Cultivation. Harvesting: 
Combine, binder, mower. Threshing. Storage of soy beans. 
Industrial products made from soy beans (in the laboratories 
of the Edison Institute).
 Industrial products can be made from either oil, meal, 
or stalks, as follows: “Soy bean oil: Enamels used on Ford 
bodies, house paints, varnishes, linoleum and oil cloth, 
printers ink, glycerin, fatty acids, soap, foundry sand cores, 
vegetable shortening, oleomargarine. Oil-free soy meal: 
Molded parts (horn buttons, gear shift knobs, distributor 
parts, light switch assembly, timing gears), glues and 
adhesives, water paints, core bonds, plywood glues. Soy 
bean stalks: Fibers–pressed boards, furfural.” Note: This is 
the earliest document seen (June 2011) that mentions Ford’s 
work using soy bean protein in water-based paints.
 “Soy beans were not grown extensively in Michigan 
as a seed crop until the last few years, when the Ford 
Motor Company became interested in their commercial 
possibilities and began growing them on a large scale. As a 
result considerable interest has been shown concerning their 
value as a Michigan crop and the methods to be used in their 
culture.”

858. Times (London). 1936. Future of the soya bean: Not an 
economic crop. May 4. p. 20, col. 3.
• Summary: “Briefl y, the growing of the crop as a seed crop 
[in Britain] is not an economic proposition under existing 
conditions, although the prospect of an oil seed industry 
being ultimately established cannot be ruled out. The 
possibility of growing the crop for hay or for ploughing in as 
green manure is worth consideration.”
 “Certain names are worthy of record for the work 
being done in bringing the soya bean to public notice and in 
investigating its economic possibilities on a fi eld scale. Mr. 
J.L. North, when curator of the old Royal Botanic Society’s 
gardens, Regent’s Park, was trying, over 20 years ago, to 
secure varieties which ripened early enough for harvesting 
under English conditions. In spite of discouragements he 
persevered and eventually found a brown variety which 

offered promise. Messrs. Sutton, of Reading, made efforts 
to introduce this variety into farming and carried out patient 
work for several years. Four years ago Mr. Henry Ford 
visualised the possibilities of the crop and was responsible 
for the starting of the large-scale experiments at Boreham, 
where critical fi eld tests have been in progress for the 
last three years, and from which, seed has been widely 
distributed. The four varieties grown at Boreham included 
at least two of Mr. North’s selection. At about this time 
Professor Southworth, who was originally responsible, when 
working at the Manitoba Agricultural College, Canada, for 
the production of the brown variety, subsequently found by 
Mr. North to be a likely possibility in this country, had joined 
the staff of the Rothamsted Experimental Station, and was 
investigating the soya bean at the station’s Experimental 
Farm at Woburn.
 “The general results of these various investigations are 
summed up by Sir John Russel, the director of Rothamsted, 
in an article which appears in the Journal of the Ministry 
of Agriculture. The Fordson Estates, Limited, have also 
prepared a leafl et for free distribution which deals with the 
widespread investigations which they have successfully 
carried through.
 “On the economic side the position is that under 
favourable conditions, such as obtained in 1934, a yield of 
about half a ton [of seed] from each acre may be expected 
in the South of England from a variety such as the brown 
bean ‘C,’...” This “would bring in, at present prices, a return 
of about £3 to £5 an acre and the value of the straw. This 
compares unfavourably with the return from fi eld beans or 
peas,...”

859. Kaltenbach, D.; Legros, J. 1936. Soya: Selection, 
classifi cation of varieties, varieties cultivated in various 
countries: Latin America (Document part). Monthly Bulletin 
of Science and Practical Agriculture (International Institute 
of Agriculture, Rome) 27(5):180T-84T. May.
• Summary: “3. Argentina. The fi rst trials in acclimatisation 
of soya in Argentina were carried out, it appears, in 1908 at 
the Experimental Station of Córdoba. It was not, however, 
until 1924 that trials of any real economic importance 
were made. At that time the Seed Section, dependent on 
the Division of Experiment Stations, purchased seed of 15 
varieties of soya from the United States and distributed it 
among agricultural schools, experiment stations and about 
6,000 farmers throughout the principal parts of the country. 
From this distribution a considerable amount of information 
may be obtained on the adaptation of the various varieties 
to the different zones of the country... The chief results were 
obtained at the Experiment Station of Puerta de Diaz [which 
is situated in the valley of la Lerma], Department of Salta, 
and Loreto, Department of Misiones.
 “4. Bermuda. Soya has been cultivated here for several 
years. The Department of Agriculture has recommended its 
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use as green manure and as a feed for livestock. There are 
no native varieties. The only variety introduced is Mammoth 
Yellow, the growth period of which allows sowing to take 
place at the beginning and harvesting at the end of summer.
 “5. Brazil. Investigations on the adaptation of different 
varieties of soya to the particular conditions of Brazil were 
and are carried out at the Experiment Station of Sao Simao. 
Trials were made with the following varieties a detailed 
description of which will be found under the heading of the 
United States...
 “As a result of the fi rst investigations it was possible to 
classify all these varieties into 5 groups according to their 
precocity. They were also divided into: (1) tall varieties (1.30 
to 1.50 meters) yielding a large quantity of green material 
and suitable for forage production; (2) medium tall varieties 
(0.50 to 0.80 meters); (3) dwarf varieties (0.20 to 0.40 
meters).
 “The principal varieties are:–Very early varieties 
(duration of growth period: 80 to 90 days): Artolfi , Arlington, 
Aksarben, Easycook, Hamilton and Hoosier. Early varieties 
(growth period: 90 to 100 days): Austin, Ebony, Hahto, 
Ilsoy, Goshen Prolifi c, and Virginia. Semi-early varieties 
(growth period: 100 to 110 days): Barchet, Chiquita, Dixia 
[sic, Dixie], Dunfi eld, George Washington, and Wilson 
Five. Semi-late varieties (growth period: 120 to 130 days): 
Herman, Medium Green, Mammoth Yellow, Merko and 
Sherwood. Late varieties (growth period: 130 to 150 days): 
Biloxi, Tarheel Black, Ito San, Minsoy, Old Dominion and 
Mikado.
 “The varieties particularly recommended by the 
Experiment Station of Sao Simao are as follows:–For seed 
production: Artolfi , Aksarben, Chiquita, Herman, Tarheel 
Black, Hamilton and Haberlandt. The seeds of these 
varieties are very rich in oil. For forage production: Biloxi, 
Wilson Five, Mammoth Yellow, Goshen Prolifi c, Ebony 
and Virginia. For human consumption: Easycook, Hahto 
and Hoosier. A table (p. 183) gives the composition of the 
principal varieties of soya cultivated in Brazil: Peking, 
Wilson Five, Minsoy, Dunfi eld, Mandarin, Haberlandt, 
Virginia, Habaro, Dixie, Mammoth Yellow, Chiquita, Tarheel 
Black.
 “6. Chile. The fi rst trials in soya acclimatisation in Chile 
date back to 1934. In 1934 this cultivation emerged from 
the experimental into the practical stage. Investigations on 
the acclimatisation of various introduced varieties were 
carried out chiefl y by the Experiment Station of the National 
Agricultural Society. These trials were made with 27 
varieties. At present 4 of these varieties are recommended for 
cultivation, namely: Ito San, Dunfi eld, Illini and Manchu.”
 “Ito San.–The variety is the most wide-spread and the 
most adaptable... The growth period, at the Experiment 
Station, is from 110 to 120 days. In many parts of the 
country this period is prolonged to as much as 150 days. This 
variety gives good results from Anconcaga to Bio-Bio. It is 

most suitable for the regions of Maule, Nuble and Bio-Bio 
on account of its hardiness. It, however, has the disadvantage 
of having pods which open” [shatter]... Dunfi eld and Illini 
give very good results in the regions of Curico and Talca. 
Manchu matures a little later than Dunfi eld and Ito San. It is 
particularly suitable for the central zone.
 “In general, these 4 varieties yield seed of excellent 
quality and a high oil content. When sown and grown under 
favourable conditions, the growth period allows harvesting 
to take place in March. The average yield in seed per hectare 
on the farms is 16.1 quintals. In the course of trials carried 
out by the Experiment Station of the National Agricultural 
Society at Santiago, Chimbarongo, San Fernando and Talca, 
these varieties gave a yield of 33.6, 24.2, 30.2, and 37.7 
quintals, respectively. The yields in oil vary round about 
19%; at times as much as 22.5% has been obtained.”
 Note 1. 1 quintal = 100 kg. Note 2. This is the earliest 
document seen (May 2009) concerning soybeans in Chile, or 
the cultivation of soybeans in Chile. This document contains 
the earliest date seen for soybeans in Chile, or the cultivation 
of soybeans in Chile (1934). The source of these soybeans is 
unknown. See also a French version of this document by the 
Institut International d’Agriculture (1936) which gives 1924 
as the date of the fi rst soybean trials in Chile; we think the 
1934 date is more likely to be correct. Address: Rome, Italy.

860. Kaltenbach, D.; Legros, J. 1936. Soya: Selection, 
classifi cation of varieties, varieties cultivated in various 
countries: Latin America (Document part). Monthly Bulletin 
of Science and Practical Agriculture (International Institute 
of Agriculture, Rome) 27(5):187T-89T. May.
• Summary: “14. British Guiana [Guyana]. Soya growing 
was introduced in 1927. Trials in acclimatisation were 
carried out by the Agricultural Experiment Stations. There 
is no cultivation on a commercial scale. Only introduced 
varieties are grown, the best being Caracas White [perhaps 
from Venezuela?]. Efforts have been directed towards fi nding 
a variety adapted both to forage and seed production. Soya 
is grown in places where the soil is light. The yields in seeds 
vary from 1,500 to 2,500 lb per acre.
 “15. Dutch Guiana [Suriname]. Soya is grown here 
solely by farmers from Java. It is not a commercial product 
and is generally consumed by the producers. The variety 
grown is one with black seeds which was imported in 1905 
by Mr. Van Hall. It is grown in light, sandy soils. An average 
yield is obtained of 6 to 12 quintals of seed per hectare. 
Note: 1 quintal = 100 kg.
 “The Experiment Station of Paramaribo imported, 
several years ago, numerous varieties from the United 
States and Java. The trials in cultivation carried out in the 
Experiment Garden have shown that none of these varieties 
give as good results as the variety imported in 1905.
 Note 2. This document contains the earliest date seen 
for soybeans in Suriname, or the cultivation of soybeans in 
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Suriname (1905). The source of these soybeans is unknown, 
but it may well have been Java.
 Note 3. This is the earliest document seen (March 2021) 
concerning the work of Indonesians (farmers from Java) with 
soybeans overseas.
 “16. Mexico. The fi rst trials in soya growing date back 
to 1925. Investigations in acclimatisation are now carried 
out by the Direction of Agriculture in the states of Vera Cruz 
and Mexico, at the Agricultural School of Ciudad Juarez 
and in the region of Tuxtepec, State of Caxaca [sic, Oaxaca, 
in southeast Mexico].” The following varieties have been 
introduced to Mexico: Virginia, Laredo, Hollybrook, and 
Mammoth. The fi rst two have given the best results.
 Note 4. This is the earliest document seen (March 2021) 
concerning the cultivation of soybeans in Mexico (one of 
two documents). This document contains the third earliest 
date seen for soybean in Mexico (1925), and the second 
earliest date seen for the cultivation of soybeans in Mexico 
(1925). The source of these soybeans is unknown.
 “17. Peru. Trials in acclimatising soya were fi rst started 
in Peru in 1928, and have not yet passed the experimental 
stage. These trials are carried out chiefl y by the Experiment 
Stations of Moquega, Ancash, Piura, Lambayeque and La 
Molina, at Lima.
 Note 5. This is the earliest document seen (March 2021) 
concerning soybeans in Peru, or the cultivation of soybeans 
in Peru. This document contains the earliest date seen for 
soybeans in Peru, or the cultivation of soybeans in Peru 
(1928). The source of these soybeans is unknown.
 “18. Porto Rico [Puerto Rico]. An attempt was made to 
introduce soya growing into Porto Rico in 1912. Different 
trials were carried out for establishing this crop, but without 
success as farmers were not interested in this plant.
 “19. Salvador [El Salvador]. In 1932, the government of 
Salvador imported soya seeds from Brazil for the purpose of 
acclimatisation. Up to the present the results have not been 
suffi ciently defi nite for any deductions to be made. In fact, 
these results are sometimes positive and sometimes negative, 
without discovering any reason for the lack of success. 
interesting commercial information on the soybean.
 Note 6. This is the earliest document seen (March 2021) 
concerning soybeans in El Salvador, or the cultivation of 
soybeans in El Salvador. This document contains the earliest 
date seen for soybeans in El Salvador, or the cultivation 
of soybeans in El Salvador (1932). The source of these 
soybeans was Brazil.
 “20. Uruguay. On account of the economic importance 
soya might have for this country, the Industrial and Forage 
Plants Section, from the date of its foundation in 1929, 
undertook an extensive study of this plant. As a point 
of departure, abundant material was assembled for the 
purpose of study from all parts of the world. The fi rst trials 
in cultivation were made with two varieties, Biloxi, which 
originated from trials carried out in 1925-1926; and a yellow 

variety of soya which was subsequently recognised to be 
the variety Mammoth. The Section received, in November, 
1929, a large collection from the Plant Production Institute 
of Leningrad, including 66 varieties. This collection was 
afterward completed by other varieties from North America 
and other parts of the world, so that at present the Section 
has 233 varieties available. In the spring of 1929, the section 
undertook trials in cultivation and adaptation,... in 1933-1934 
of the 233 varieties cultivated, only 28 were retained, so that 
up to the present, 205 varieties have been eliminated. Of the 
varieties retained, only 10 appear to be very promising;... 
all the soya from seed obtained from Brillmayr [Brillmayer] 
in Austria and large quantities from the Industrial Plants 
Institute at Leningrad and from Germany, proved to be 
quite unsuitable for cultivation in Uruguay. All this shows 
the fundamental importance of the biological problem of 
adaptation.
 “It may be said that, at present, the varieties of soya 
best adapted to cultivation in Uruguay are the following: (1) 
Varieties cultivated for industrial purposes.–These are almost 
all varieties with light coloured seeds, with the exception 
of 3 varieties in which the colour of the seeds is entirely 
different from that required by industry, namely, the varieties 
Biloxi, with brown seed; Hispida Moench Baird with brown 
seed; Hispida Moench Ednce, with black seed [Note 7. Is this 
Edna, which had black seed?]. (2) Varieties suitable only for 
forage production.–Laredo and Otootan. Generally speaking, 
it may be said that according to the investigations carried out 
by Professor Henry, Chief of the Industrial and Forage Plant 
Section of Estanzuela, the 4 most important varieties of soya 
best adapted to environmental conditions in Uruguay, are as 
follows: Mammoth, Laredo, Linea genetica 4-a, Japonesa.” 
Address: Rome, Italy.

861. Kaltenbach, D.; Legros, J. 1936. Soya: Selection, 
classifi cation of varieties, varieties cultivated in various 
countries. Monthly Bulletin of Science and Practical 
Agriculture (International Institute of Agriculture, Rome) 
27(5):165T-89T. May.
• Summary: Contents: Part 2. IV. Varieties cultivated in the 
different countries. A. America (continued): United States 
(conclusion). Principal states of the Union where soya is 
grown (conclusion: Gives a little history and lists the most 
popular varieties and how/where grown): Massachusetts, 
Ohio, Mississippi, Iowa, Maryland, New York, Wisconsin. 
Canada. Argentina. Bermuda. Brazil. Chile. Colombia. 
Costa Rica. Cuba. Dominican Republic. Equator [Ecuador], 
Guadeloupe, Guatemala, British Guiana, Dutch Guiana 
[Suriname], Mexico, Peru, Porto Rico [Puerto Rico], 
Salvador, Uruguay.
 Varieties grown in Massachusetts (p. 166T): Minsoy, 
Mandarin, Wisconsin Black, Soysota, Chestnut, Habato, Ito 
San, Pinpu, Wea, Manchu, Black Eyebrow, Dunfi eld, Illini, 
Mansoy, Harbinsoy, Medium Green, Wilson 5 [Wilson-Five], 
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Ilsoy, Peking, Virginia.
 Varieties grown in Ohio (p. 167T): Dunfi eld, Illini, 
Kingwa, Manchu, Peking, Pekwa, Manchuria, Manchuria 
13177, Mukden, Muksen, Mandell.
 Varieties grown in Mississippi (p. 169T-172T): Table 
IV (p. 170T) shows “Production (in bushels per acre) 
of soya varieties, studied at the Experiment Station of 
Delta, Stoneville, compared with 5 standard varieties (in 
1934). Biloxi, White Biloxi, Coker’s 31-15, Coker’s 31-9, 
Delnoshat, Delsta, Dixie, Ebony, Goshen, Kingwa, Laredo 
(Southern), Lexington, Looney No. 1, Looney No. 2, Looney 
No. 3, Loxitan, Mamloxi, Mammoth Brown, Mammoth 
Yellow, Mammoth 01, Mamotan, Mamredo, Manchu, 
Matthews J.P., Midwest, Otootan, Peking, Sable, Sable 
Selection, Tanloxi, Tarheel Black, Tokio, Virginia, George 
Washington, Wilson.
 Varieties grown in Iowa (p. 172T): Hamilton, Black 
Eyebrow, Dunfi eld, Midwest, Mansoy, Wilson, Manchu, 
Illini, Mukden.
 Varieties grown in New York (p. 173T): Hamilton, Black 
Eyebrow, Dunfi eld, Midwest, Mansoy, Wilson, Ito San, 
Haberlandt, Illinois 13-19.
 Varieties grown in Wisconsin (p. 173T-174T): Black 
Eyebrow, Early Green, Ito San, Manchu, Midwest. Address: 
Rome, Italy.

862. National Research Council of Canada. 1936. 
Proceedings of the Second Conference on Soybeans. Ottawa, 
Canada. 18 p. Held on 4 May 1936 in the National Research 
Building, Ottawa, Ontario, Canada. Confi dential.
• Summary: Contents: Minutes. Appendixes: A. 
Memorandum on soybeans: Varieties, introduction, selection, 
breeding, variety testing and other experimental work–of 
the Division of Forage Plants, Central Experimental Farm, 
Ottawa, by L.E. Kirk (A1-5).
 B. A report on the present status of the soybean industry, 
particularly in western Ontario, by F. Dimmock (B1-6).
 C. The soybean (The Royal Bank of Canada, Monthly 
Letter, April 1936) (C1-2).
 In addition to the people present at the fi rst conference 
on April 29, the following were also present: Dr. L.E. Kirk, 
Mr. C.H. Robinson, and Dr. J.M. Swaine.
 The following subjects were discussed: Dr. Kirk talked 
about the potential for growing soybeans in Manitoba, 
Saskatchewan (and the central and northern parts of the other 
prairie provinces), Nova Scotia, Quebec, the Maritimes, 
Guelph (where O.A.C. had developed and popularized a 
new variety named Goldsoy), and the area around Medicine 
Hat (in southeast Alberta). “Southern Ontario was the 
only suitable place in Canada for the industrial growth of 
soybeans. There was no future for soybeans in Summerland 
[BC], which had other feed crops. The British Columbia 
coast, he said, was too wet.” Work on soybeans had once 
been conducted at Macdonald College [Quebec], but had 

been discontinued. During the last 7 years, the average 
soybean yield in Canada had been about 25 bushels/acre 
(range 18 to 30 bu/acre). Dr. Kirk reported that soybeans 
grown in Ottawa [in northeastern Ontario] had shown 
consistently higher oil content than those grown at Harrow 
[at the southwestern tip of Ontario], while the latter had a 
consistently higher protein content.
 “Mr. Robinson stated that fairly complete analyses of 
the O.A.C. and Mandarin varieties over a period of two years 
were available and that a chemical study of the oil content of 
soybeans had been made, but that no report on this had been 
prepared yet.”
 Concerning the use of soybean fl our to extend wheat 
fl our in foods (such as baked goods): “Dr. Kirk pointed out 
that a good deal of soybean fl our was already being used and 
that its use was likely to increase...” Dr. Whitby referred to 
Henry Ford’s plant for making plastics from soybeans and 
the research on industrial utilization being carried out at 
Urbana, Illinois [by the U.S. Regional Soybean Laboratory]; 
“industrial outlets looked as though they would be very 
important.” “Dr. Kirk mentioned the recent application 
of soybeans in the manufacture of ice cream, chocolates, 
sausages and peanut products.” Use of soybeans in feeding 
animals. Dr. Hopkins was appointed to attend the Second 
Dearborn Conference of Agriculture, Industry and Science, 
soon to be held in Michigan; one session was scheduled to 
be devoted to soybeans. The National Research Council 
might consider investigations on industrial development 
of soybeans, being careful not to duplicate the work of Dr. 
Swaine at the Experimental Farm. The meeting lasted 1 
hour and 40 minutes. It was agreed that all discussions and 
research would be treated as confi dential.
 See separate entries for each of the 3 Appendixes. 
Address: Ottawa, Ontario, Canada.

863. Breedlove, L.B. 1936. Soy bean–The magic plant: 
Better cultural methods have improved crop yields. Article 
V. Chicago J. of Commerce and La Salle Street Journal. June 
11. p. 12.
• Summary: Contents: Handling and improving. Moisture is 
important [seed moisture content during storage]. Longevity 
of the soy seeds. Climate important. Natural crosses few.
 “The soybean has 20 pairs of chromosomes and hence, 
presumably, the possibilities of 20 groups of independently 
inherited characters. To date only three groups of linked 
genes have been produced by artifi cial hybridization.
 A table shows the average yield of seed per plant in 
grams from 18 different soybean varieties; Illini was highest 
with 9.82. Address: Staff member, Chicago Journal of 
Commerce.

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

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

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

865. Kaltenbach, D.; Legros, J. 1936. Soya: Selection, 
classifi cation of varieties, varieties cultivated in various 
countries: Eastern Europe (Document part). Monthly Bulletin 
of Science and Practical Agriculture (International Institute 
of Agriculture, Rome) 27(6):221T-33T. June.
• Summary: “5. Hungary. Since 1870-1880 several attempts 
have been made to introduce soya cultivation into Hungary, 
but, although climatic conditions and particularly the 
temperature are more favourable than in Germany, it has not 
been possible, up to the present, to develop this cultivation. 
Soya is only grown to supply the forage requirements in 
farms and is used solely for feeding live-stock (pigs, dairy 

cows). This check on soya growing on a commercial scale 
is due partly to the fact that up to the last few years, no early 
varieties with a high yield were available and partly owing 
to the fact that soya could not be sold at a price remunerative 
to the producer. [Note 1. The source of this 1870 date is 
unknown].
 “Trials in cultivation are carried out at the Royal 
Hungarian Station for Plant Cultivation at Magyarovar and 
questions relative to feeding live-stock are studied at the 
Station of Animal Physiology at Budapest.
 “8. Poland. The fi rst attempts to introduce soya into 
Poland date back to the end of the 19th century. These 
attempts were not crowned with success and were abandoned 
until 1923... Varieties grown in the Trial Garden of the Vilna 
University (U.S.B.): Brown Vilna soya, brown Szlotenice 
soya, brown Dublany soya, yellow C.S.S. soya, yellow 
Canadian soya from Montreal, yellow Canadian soya 
(Quebec 92), yellow Podolia soya, black soya (Granum 
4041), black soya.
 “It may be concluded that the soya varieties of Vilna, 
Szlztenice and Dublany may be grown in the whole of 
Poland as they are early and can mature even in the province 
of Vilna.
 “9. Rumania [Romania]. Soya growing was introduced 
in 1910-13. The principal research centrés are the 
Phytotechnical Station of the Institute of Agronomical 
Research of Rumania, Budapest, and the various regional 
experiment Stations of the Institute: Baraganul (district of 
Ilomutsa); Valul lui Traian (district of Constantsa); Cenad 
(district of Timis); Tighina (district of Tighina); Agricultural 
School of Medias (district of Tarnava-Mare).
 “At present the following varieties are cultivated: 
Platter gelbe–Braun gelbe I and II–Platter Riesen–Black 
Eyebrow–R.E.A.Z.–Ossyek. Varieties rich in oil are sought 
for. Harvesting takes place in August and September. Yields 
in seeds vary from 7 to 18 quintals per hectare. Note 2. 1 
quintal = 100 kg.
 “11. Czechoslovakia. “Trials in acclimatisation of soya 
in Czechoslovakia are carried out with non-improved foreign 
varieties and varieties improved in the country. Results show 
that the most suitable varieties are those with yellow seeds 
obtained from M. Frankel at Siarovicia and, for Moravia, the 
selected Austrian Platt varieties.
 “The improved varieties of Czechoslovakia were bred 
by F.A. Brillmayr of the Osterreichisch Bundesanstalt 
für Pfl anzenbau and Pfl anzenzuechtung (Federal Plant 
Cultivation and Selection Station, Platt, South Austria). 
They are known under the general name of ‘Plattske.’ The 
cultivation of selected Austrian varieties was introduced into 
Czechoslovakia by Dr. Hanreich at Vlasatici, near Pohorelic 
(Moravia)... These varieties came from the State Agricultural 
Trial Station at Roudnice.
 “13. U.S.S.R. It is only a few years ago that the 
U.S.S.R. contemplated soya growing from an economic 
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standpoint. Up to 1927, this plant was of little importance 
in the economy of the country. Just before the Revolution, 
soya crops occupied 4,000 hectares. The best regions for this 
cultivation are the northern parts of the Caucases [Caucasus]: 
Transcaucasia, the Ukrain [Ukraine] and districts on the 
Pacifi c Ocean (province of Primorskaja). These are the best 
seed producing regions. In addition, soya may be grown for 
forage also in the northern regions where maturation is not 
always regular or sure...
 “All the land suitable for soya growing is distributed 
into 5 zones and subzones according to the possibility of 
successful cultivation...
 “Varieties: Amour 01, Besentchuk No. 8, Chestnut, 
Dronsag soja No. 905, Dronsag soja No. 907, Dunfi eld, 
Ebony, Gounciulin, Habarovsk (Habaro) No. 109, Harbin 
No. 19, Harbin No. 118, Harbin No. 199, Harbin No. 199-b, 
Harbin No. 231-a, Hollybrook, Illini, Krouchoula No. 9/3, 
Krouchoula No. 10/10, Manchu, Mandarin, Mansoy, Minsoy, 
Peking, Stavropol Local, Transcaucasian, Old Ukrain [sic, 
Ukraine], Virginia, Wilson, Wisconsin Black.” Address: 
Rome, Italy.

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

867. Nature’s Path to Health (Melbourne, Australia). 1936. 
Soya Bean growing for the Australian garden. July 15. p. 35-
36.
• Summary: Written by F.G. Roberts, pioneer of soyfoods 
and soybean cultivation in Australia. “Regarding the future 
of Soya Beans in Australia, the following may be quoted 
from an English contemporary: ‘The seeds will soon be 
acclimatized to produce good crops in England. Besides 

proving a delightful new vegetable, the seeds saved should 
pay for all the trouble, and you will be able to say, “I grew 
them before the British farmer thought of doing so.”’
 “The two harvests that have since taken place have 
turned the above prophecy into accomplished facts.
 “There appears to be no reason why every enthusiastic 
food reformer with a small garden should not try his, or her, 
hand at growing Soya Beans. The offering of acclimatized 
seeds, green, yellow, and brown, by the ‘Pitman’ Health 
Food Co., for the fi rst time in their March, 1935, catalogue, 
resulted in their supplying a hundred packets within a few 
days, the demand continuing up to planting time, May 1st, 
when supplies were exhausted.”
 The soya bean should eventually provide “the farmer 
with an additional profi table crop for the oil crushers and a 
large number of other important purposes. The writer, who 
has made a hobby of gardening for more years than he cares 
to count, considers that his 1935 crop of soya beans is the 
fi rst thing he has ever grown that has paid him fi nancially...
 “Four varieties were planted on May 1st, 1935, one row 
of black” (93 seeds) and fi ve rows each of brown, green, 
and yellow (372 seeds each). Details of planting and growth 
are given. The whole patch was about 45 feet by 27 feet. On 
August 4th the different varieties were all healthy and of 
different heights: yellow 30-34 inches, green 12-18 inches, 
brown 20-24 inches, and black 18-24 inches. At the end of 
August the plants were all very strong but at different stages 
of fl owering and bearing fruit. The black and brown varieties 
gave the best yields, increasing 56 fold and 50 fold in weight 
respectively. Green increased 35 fold and yellow 34 fold.
 “The Soya Bean has been very successfully grown 
in Australia. There is a sample at ‘Kalimna,” Melbourne 
from Mrs. Drury’s garden at Murrumbeena [a suburb in 
Melbourne, to the south east, in Victoria]. Others, too, have 
had equal success, which goes to show that Soya beans can 
be grown just as successfully in Australia in as Overseas. 
Remarkable success has also been obtained in England with 
the growing of the Soya Bean.
 “As the Soya Bean is such a wonderful food, we feel 
sure it would be a very good food to encourage the growth 
of in Australia, therefore we will send to any subscriber a 
packet of beans on the receipt of 3d. in stamps to defray 
postage on the same–Editor.”
 Note 1. This is the earliest article on soybeans seen 
(July 2007) in Nature’s Path to Health. Paul Smith of Soy 
Products of Australia (Pte.) Ltd. has examined issues dating 
back to Oct. 1932, and as late as Feb. 1950. The magazine 
was published by F.G. Roberts, a naturopath living in 
Melbourne.
 Note 2. This is the earliest document seen (July 2007) 
concerning Soy Products of Australia Pty. Ltd. (Bayswater, 
Victoria, Australia), formerly F.G. Roberts Health Food 
Products (Melbourne).
 Note 3. This is the earliest document seen (July 2007) 
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concerning F.G. Roberts’ and soybeans or soyfoods.
 Note 4. This article was reprinted in the 1 Oct. 1938 
issue of this magazine (p. 38-39).

868. Sayer, Wynne. 1936. Fodder and forage crops at Pusa. 
Agriculture and Live-stock in India 6(4):519-26. July. See 
p. 525-26. Reprinted from Herbage Reviews, Vol. 3, No. 3, 
Sept. 1935. [4 ref]
• Summary: The soybean attracted some attention as a 
fodder crop at Pusa in Bihar, especially in November when 
fodder was scarce. Address: Offg. Imperial Agriculturist, 
Imperial Inst. of Agricultural Research, Pusa, Bihar.

869. Agricultural Gazette of New South Wales. 1936. 
Chemistry and agriculture: The soybean. 50(8):427. Aug.
• Summary: The soybean, originally grown for food use 
in East Asia, has recently found an increasing number 
of industrial applications, as in the making of enamels, 
varnishes, paints, printing inks, glues, linoleums, plastics etc.
 In 1938 some 57.665 million bushels of soybeans were 
produced in the USA. This large increase was due to two 
main factors: increased acreage harvested (2.898 million) 
and increased yield per acre (19.9 bushels, up from 14.2 
average in 1927-36).
 “So important has the industrial aspect of soybean 
production become in the U.S.A. that a Soybean Industrial 
Products Laboratory has recently been established at Illinois 
to investigate the effects of varietal and cultural differences 
on the composition of the plant, and to engage in chemical 
research with a view to furthering the industrial uses of its 
various constituents.”

870. Kaltenbach, D.; Legros, J. 1936. Soya: Selection, 
classifi cation of varieties, varieties cultivated in various 
countries. Monthly Bulletin of Science and Practical 
Agriculture (International Institute of Agriculture, Rome) 
27(8):281T-97T. Aug.
• Summary: Contents: Part 4. C. Asia. IV. Varieties 
cultivated in various countries (concluded). 1. Ceylon. 2. 
China and Manchuria. 3. Federated Malay States. 4. India: 
Punjab, Bihar and Orissa, Burma, Berar, Presidency of 
Madras, Presidency of Bombay, Bengal and Neighbouring 
Indian States, Assam, North West Frontier Province, United 
Provinces. 5. Netherlands Indies. 6. Indo-China (incl. 
Tonkin, Annam, Laos, Cambodia, and Cochinchine). 7. 
Palestine.
 D. Africa. 1. French West Africa [only Mali]. 2. Algeria. 
3. Belgian Congo. 4. Egypt. 5. Morocco. 6. Rhodesia. 7. 
Anglo-Egyptian Sudan. 8. Tripolitania [later part of Libya]. 
9. Tunisia. 10. Union of South Africa.
 E. Oceania. 1. Commonwealth of Australia: Southern 
Australia, New South Wales, Queensland, Victoria. 2. 
Hawaii. 3. New Caledonia.
 “7. Palestine. Soya cultivation is not practised in this 

country though trials have been made at the Mikweh Israel 
School at Jaffa, but with very little success. A few variety 
trials were made in 1935 at the Experiment Station of the 
Department of Agriculture, but no satisfactory results were 
obtained.”
 “2. Hawaii–Soya growing was introduced in 1908 at the 
Experiment Station of Honolulu. It is grown at present only 
on a very small scale. Trials in adapting varieties are carried 
out by the Agronomical Division of the Experiment Station 
of the University of Hawaii, Honolulu.
 “No native varieties are grown. The foreign varieties 
came from the United States, the principal being: Biloxi, 
Mammoth Yellow, Tokio and a few varieties utilised for 
green vegetables... The yields vary between 600 and 1200 
lbs. of seed per acre.”
 Note 1. This is the earliest document seen (Dec. 2007) 
concerning soybeans in Israel (though it was not named 
Israel until 1948), and Palestine, or the cultivation of 
soybeans in Israel, or Palestine.
 Note 2. This document contains the earliest date seen for 
soybeans in Palestine / Israel, or the cultivation of soybeans 
in Palestine / Israel (1935; one of two documents). The 
source of these soybeans is unknown. Address: Rome, Italy.

871. Kaltenbach, D.; Legros, J. 1936. Soya: Selection, 
classifi cation of varieties, varieties cultivated in various 
countries: Burma (Document part). Monthly Bulletin of 
Science and Practical Agriculture (International Institute of 
Agriculture, Rome) 27(8):284T-85T. Aug.
• Summary: “4c–Burma. The soya plant is very well known, 
but is not cultivated on a large scale. The variety grown in 
the plains of Pe-Ngapi tend to be forked and to resemble 
the wild form. The varieties cultivated in the hill regions 
(Shan States) have an erect growth habit and resemble the 
types grown in China. Soya is grown in Burma only for local 
consumption.
 “The Experiment Station of Mandalay-carried out work 
in pure line breeding from 1915 to 1919 and from 1924 to 
1928 and similar work is now in progress at the Agricultural 
Station of Tatkon. Samples of the varieties Pekyat-pyin, 
Behrum and Santonauk, analysed at the Imperial Institute, 
London, had the following characteristics: these soyas 
resemble commercial soyas in respect of composition; 
they have a very high protein content; Pe-kyat-pyin and 
Santonauk contain less oil than the Chinese and Japanese 
varieties; Bechrum is the variety resembling most closely the 
standard commercial types.
 “Regions of cultivation.–This plant is grown on the river 
banks and islands after the subsidence of the fl oods, also on 
sandy up-land soils and in the hill regions and sometimes in 
rice nurseries after the young rice plants have been removed. 
Trials in introducing foreign varieties have not been 
successful. There are three principal native varieties, namely:
 “(1) A variety with yellow seed shading to brown in 
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the region of the hilum, round or oval. The unripe seed is 
greenish. This variety includes 3 sub-varieties; one large, one 
medium and one small. (2) A variety with greenish yellow 
seeds shading to brown in the region of the hilum. Green 
seeds are generally unripe. (3) A variety with dark brown 
or olive brown seeds shading to black in the region of the 
hilum.
 “Cultivation.–In Burma no crop rotation exists in 
which soya is included though it is sometimes grown in 
biennial rotation instead of Mat-pe (Phaseolus Mungo) or 
Pe-yin (Phaseolus calcaratus Roxb. [Roxburgh]). The seed 
is generally sown broadcast from July to December when 
climatic conditions are favourable. After sowing, very little 
attention is given to the crop. When the young plants are 10 
to 15 cm high the soil is hoed in two directions to remove 
weeds and clear the crop. On inundated land no manure is 
applied; on other land farm manure is sometimes used. The 
harvest is cut with the sickle 90 to 100 days after sowing, the 
seed is trodden out by cattle, the yields are from 200 to 670 
lb per acre.
 “East central region of Burma.–This region includes, 
inter alia, the Southern Shan States where soya is 
extensively grown. The area cultivated in 1935 amounted to 
about 50,000 acres.
 “Varieties.–There are two distinct varieties; an early 
variety called Hto-nang and a late variety called Hto-nao. 
Both varieties have small seeds, yellow and brown. Varieties 
from China, Manchuria and India are now being introduced.
 “Cultivation.–No precise crop rotation is practised and 
manure is rarely used. The entire plant is harvested and 
threshed immediately afterwards. The average yield in the 
Southern Shan States is about 1000 lb per acre. In the plain 
of Burma it is 850 lb.
 “Circle of Myingyam (Province of Burma).–The 
cultivation of soya is of no importance and no work of 
investigation has been undertaken up to the present. Soya is 
grown chiefl y on the banks of the Irrawaddy and Chindwin 
rivers. The only cultivated variety is a native one, greenish 
yellow in colour. It occupies no defi nite place in crop 
rotation. The seed is sown broadcast on land which has 
been dug and sometimes harrowed. The yields are about 
200 to 250 lb of seed per acre and 1500 to 2000 of forage.” 
Address: Rome, Italy.

872. Kaltenbach, D.; Legros, J. 1936. Soya: Selection, 
classifi cation of varieties, varieties cultivated in various 
countries: India–Berar, Presidency of Madras, Presidency 
of Bombay, Bengal and neighbouring Indian States, Assam, 
North West Frontier Province, and United Provinces 
(Document part). Monthly Bulletin of Science and Practical 
Agriculture (International Institute of Agriculture, Rome) 
27(8):283T-85T. Aug.
• Summary: “4. India. 4d. Berar: Studies on soya cultivation 
were undertaken in 1927 and are still in the experimental 

stage. These investigations are made by the Government 
Farm of Nagpur. Soya is grown in certain places in the 
districts of Napgpur and Akola. The areas cultivated are not 
known. There are no native varieties. The foreign varieties 
are: Nos. 49-53-57-59. In respect of forage production, 
the plant must be early and prolifi c to compete with other 
leguminous crops. Soya does not yet enter into crop rotation, 
but it might do well in a rotation including cotton. The yields 
are about 1200 lbs of forage and 500 lbs of seed per acre.
 “4e. Presidency of Madras: Soya growing has been 
studied at the Agricultural Research Stations of Adurai, 
Maruteru, Hagari and Nandyal, Samalkota.
 “Research work at Adurai.–Started in 1932. Cultivation 
is still in the experiment stage and has not developed greatly 
on account of the fact that the market is not organised 
though numerous varieties grow extremely well in the soils 
of the Tanjore delta. Studies at present are limited to variety 
trials. There are no native varieties, but 25 varieties have 
been introduced 17 of which have fl ourished. The growth 
period is from 3 to 6 months. The land utilised at the Adurai 
Station is rice land formed of alluvial deposits from the river 
Cauvery. Soya is now being tried in crop rotation with rice 
and it is proposed also to cultivate early soyas as a fi rst crop 
from June to September in rice land before planting rice 
in September-October. The seed is sown broadcast on land 
which has been dug and is afterwards turned under either 
with the harrow or a light wooden plough. From 10 to 20 
lbs of seed is sown per acre. Harvesting takes place when 
the plants have begun to lose their leaves and the ripe pods 
are yellow or yellowish-brown. The yields are from 1500 to 
2000 lbs per acre.
 “Research work at Maruteru.–Soya cultivation was 
introduced in 1932. As far as is known there are no native 
varieties. The varieties introduced are: Burma, Pe-Ngapi, 
Kachin, Behrum.”
 “Research work at Hagari and Nandyal.–Soya growing 
was introduced into this region in 1932-33. Cultivation 
trials carried out by the Research Station were not very 
successful.”
 “Research work at Samalkota.–Soya was introduced 
at the Samalkota Experiment Station in 1932. 5 American 
and 2 Burmese varieties are being tested. The best results 
have been obtained with the varieties Pe-Ngapi and Behrum 
(Kachin). Up to 1935, this crop hardly existed outside the 
limits if the experimental farm. In 1936 a few seeds were 
distributed for trial in the district... In rich irrigable soils, 
soya may yield from 1000 to 1500 lbs. per acre.”
 “4f. Presidency of Bombay. This leguminous plant was 
introduced for the fi rst time in 1932 by the Stock-breeding 
Expert, but for the purpose of replacing animal proteins in 
poultry feeds. Soya is now on trial on about 50 acres in the 
districts of Poona, Nagar, Satara, Sholapur and Ratnagiri 
with a view to determining the yields in these localities. 
Trials are made also at the Northcote Stock-breeding Farm 
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at Charodi (district of Ahmadabad [Ahmedabad]), the 
Poultry-breeding Farm of Kirkee (district of Poona) and 
the Government Stock-breeding Farm of Bankapur (district 
of Dharwar). Trials are made with 6 varieties bought from 
Calcutta.
 “4g. Bengal and neighbouring Indian States. It is 
believed that soya was introduced by the Chinese in remote 
times. It does not receive any particular attention, the only 
investigations known have been carried out at Sabour. At 
the Government Farm at Kalimpong variety trials have been 
made with 9 or 10 distinct varieties only the majority of 
which have now disappeared.
 “The principal regions of cultivation are: Nepal, Bhutan, 
Sikkim and the north of Bengal (district of Darjeeling [in 
India]). In the Darjeeling district, as in the three independent 
States mentioned above, the areas cultivated amount to about 
20,000 acres. The following are the 5 principal varieties: 
small pale yellow, medium white, large brown, small brown, 
green... The varieties with large seeds are always preferred.”
 Note 1. This is the earliest document seen (Nov. 2010) 
that gives soybean production statistics in India or in South 
Asia.
 Note 2. This is the earliest document seen (Feb. 2012) 
concerning soybeans in Bhutan, or the cultivation of 
soybeans in Bhutan. This document contains the earliest date 
seen for soybeans in Bhutan, or the cultivation of soybeans 
in Bhutan (June 1936; one of two documents). The source of 
these soybeans is unknown.
 “4h. Assam. Soya was introduced in 1913, but so far no 
research has been effected. It is grown on about 5 acres at 
the Government Experiment Farm at Upper Shillong, near 
Shillong, also in the districts of Khasi and Jaintia Hills, but 
no information is available on the areas cultivated.
 Note 3. As of Oct. 2010, the Jaintia Hills are in Central 
Assam and at the far eastern end of the state of Meghalaya, 
India.
 “4i. North West Frontier Province. None of the trials 
carried out for introducing soya into this province have been 
successful. The crop is invariable attacked by Rhizoctonia 
Solani Kuhn and no effi cacious remedy has been found. Note 
4. This is the earliest document seen (July 2006) that clearly 
refers to soybeans in Pakistan, or the cultivation of soybeans 
in Pakistan–though the cultivation was not successful.
 “4j. United Provinces. Soya is hardly cultivated at all 
and is confi ned to a few districts situated at the foot of the 
mountains. It is found in the Almora hill regions up to an 
altitude of 5,500 feet. It is a crop that should be grown in 
the rainy season on very poor soils. The forage, harvested in 
November-December before complete maturity, is excellent 
for all farm animals.”
 Note 5. Each of these places were former provinces 
of British India. Berar in west India has been part of 
Maharashtra state since 1960. Presidency of Madras in 
southeast India on the Coromandel Coast is now the state 

of Tamil Nadu. Presidency of Bombay in west India was 
divided in 1960 into Gujarat and Maharashtra states. Bengal 
in northeast India is now a region encompassing West Bengal 
(India) and Bangladesh. Assam in far eastern India is now 
a state. North-West Frontier Province became a province 
of Pakistan in 1947. United Provinces (of Agra and Oudh) 
became the Indian state of Uttar Pradesh. Note: Madhya 
Pradesh was formerly named Central Provinces and Berar. 
Address: Rome, Italy.

873. Kaltenbach, D.; Legros, J. 1936. Soya: Selection, 
classifi cation of varieties, varieties cultivated in various 
countries: Africa (Document part). Monthly Bulletin of 
Science and Practical Agriculture (International Institute of 
Agriculture, Rome) 27(8):291T-95T. Aug.
• Summary: “1. French West Africa: Trials were carried out 
in 1923 and 1926 at the Experiment Station of Soninkoura 
[probably Soninnkoura in the Segou region of Mali] with 
very little success; hence soya growing is not extensively 
practised. In 1935, trials were started again at the Banankoro 
Station (probably in Mali), but the results are not yet known. 
The only variety cultivated is Soja Hispida, the crops being 
used as green manure for the rice fi elds and for fuel oil 
production.” Note: This document contains the earliest date 
seen for soybeans in Mali, or the cultivation of soybeans 
in Mali (1923; one of two documents). The source of these 
soybeans is unknown.
 “2. Algeria: Soya is not cultivated in this country though 
a few trials were carried out which showed that it would 
be possible to grow this crop in easily worked soils if kept 
suffi ciently cool in spring. Following large scale trials at the 
Agricultural Institute of Algeria, near Algiers, it was noted 
that only small harvests were obtained in a dry year. This 
plant cannot be grown on the coast where similar crops, such 
as haricot beans, chick peas and lentils are grown. A few 
soya plants may be found in the collections of the Botanical 
Garden, the Botanical Station and the Agricultural Institute. 
In the future soya may perhaps be grown to a certain extent 
among the irrigated crops of the Chelif.
 “3. Belgian Congo: Observed about 30 years ago [i.e. 
about 1906] at Stanleyville by Commandant Lemaire, soya 
is found in the collections of the Eala Botanical Garden and 
was the object of experiments made at Sankuru in 1914-
1915. It may appear strange that the cultivation of this 
leguminous plant has not developed to a greater extent in the 
Belgian Congo, all the more in that it has been introduced 
into West Africa, especially into Southern Nigeria, the Gold 
Coast [later Ghana] and Sierra-Leone.
 “The oil content is as follows: Nigeria: 19.62%–Gold-
Coast: 21.29%–Sierra Leone: 23.2%–Gambia: 17.5%.
 “Among varieties grown in the Eala Botanical Garden 
mention may be made of a yellow variety, a purple, and 
the variety Otootan. Analysis has shown that they are as 
rich in total nitrogenous substances and oil as the soyas of 
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West Africa and Cambodia. Note 1. This document contains 
the earliest date seen for soybeans in the Belgian Congo 
(renamed Zaire in 1971), or the cultivation of soybeans in 
the Belgian Congo (about 1906). It is not absolutely certain 
that the soybeans were being cultivated at Stanleyville. The 
source of these soybeans is unknown.
 “4. Egypt: Soya growing was introduced into Egypt 
in 1910. This plant is cultivated at present only on a small 
scale and chiefl y for experimental purposes. Trials have been 
made of different varieties principally at the Higher School 
of Agriculture and Agronomical Sections of the Ministry of 
Agriculture. Cultivation is confi ned to a small district of the 
province of Giza.
 “There are no native varieties. Among introduced 
varieties, the following have given certain positive results: 
Mammoth Yellow, Virginia, Manchu, Biloxi, Tokio and 
Hispida. Note 2. This document contains the second 
earliest date seen (April 2004) for soybeans in Egypt, or the 
cultivation of soybeans in Egypt (1910). However Egyptian 
documents from 1912 and 1913 state clearly that soybeans 
were cultivated in Egypt in June 1911.
 “Soya is a summer crop. When grown for forage it is 
cut in August when fl owering has begun; when grown for 
seed, harvesting takes place in September or October. The 
average yields obtained per acre are: 6 tons of green forage 
and 400 to 600 kg. of seed. Note 3. This document contains 
the earliest reference seen for the cultivation of soybeans in 
Egypt.
 Madagascar: Soybean culture was introduced in 1911 
and various trials have been carried out. Note 4. This 
document contains the earliest date seen for soybeans in 
Madagascar, or the cultivation of soybeans in Madagascar 
(1911) (one of two documents). The source of these soybeans 
is unknown.
 “5. Morocco: Soya growing is still in the experimental 
stage in Morocco where trials have been carried out for 
about 15 years [i.e., from about 1921]. Cultivating has not 
developed owing to the low yields obtained and also to a 
tendency to shedding shown by the majority of varieties 
so far tried out–a tendency which appears to be somewhat 
increased by the climatic conditions of Morocco.
 “Trials in acclimatisation with new varieties have been 
carried out in Morocco by the Agricultural Service, the 
Central Station of Rabat and other Experiment Stations of 
the Protectorate.
 “There are no native varieties. The foreign varieties 
were obtained chiefl y from Canada and Manchuria. Qualities 
required are: (1) pods which do not shed the seed; (2) 
adequate productivity.” Note 5. This is the earliest document 
seen (March 2021) concerning soybeans in Morocco, or the 
cultivation of soybeans in Morocco (one of two documents). 
This document contains the earliest date seen for soybeans in 
Morocco, or the cultivation of soybeans in Morocco (about 
1921). The source of these soybeans was chiefl y Canada and 

Manchuria.
 “6. Rhodesia: Trials in acclimatisation have been carried 
out for a certain number of years at the Experiment Station 
of Salisbury and all the best known varieties have been 
tested. Several of these varieties, such as Otootan, Otoxi 
and Bilton [sic, Biltan], give excellent results as forage 
crops. The two best lines have been obtained by breeding 
from Otootan. They are rather more productive than their 
parent, but, on account of their black seeds, are not suitable 
for industrial purposes. The only variety recommended for 
export is Hermann, with yellow seeds.
 “Several crossings have been made between lines with 
pods which do not shed but which are otherwise inferior 
in quality, with a view to obtaining varieties suitable for 
Southern Rhodesia where, owing to drought or reasons 
yet unknown, the pods have a marked tendency to open” 
(Continued). Address: Rome, Italy.

874. Kaltenbach, D.; Legros, J. 1936. Soya: Selection, 
classifi cation of varieties, varieties cultivated in various 
countries: Africa (Continued–Document part II). Monthly 
Bulletin of Science and Practical Agriculture (International 
Institute of Agriculture, Rome) 27(8):293T-95T. Aug.
• Summary: Continued from page 293T. “7. Anglo-Egyptian 
Sudan: Trials in acclimatisation are carried out chiefl y at 
the Experiment Station of Gezira and by the Agricultural 
Research Service of Wad-Medani.
 “Trials carried out at Gezira: Soya growing was fi rst 
introduced at the Gezira Station in 1931-1932. No native 
varieties are grown, all have been introduced either from the 
United States, the Union of South Africa or India...
 “In general, the following observations may be made: 
The Indian types of soya grow better than the American or 
South African. The variety Poona Black is the best, followed 
by Kalimpong Brown Small. The variety Barberton showed 
very poor growth. Among American varieties Otootan was 
the best, then Biloxi and Virginia. The varieties Mammoth 
Yellow, Mammoth Brown, Illini and Haberlandt gave fairly 
good results. Mansoy and Easycook 17 failed completely. 
The others gave very mediocre results.
 “Trials carried out by the Agricultural Research Service 
of Wad-Medani [a city located in East Central Sudan on the 
Blue Nile River, as of March 2019]: Trials carried out since 
1912 have shown that the climate of the central region of the 
Anglo Egyptian Sudan is completely unfavourable to soya 
cultivation.
 “The following varieties were introduced during the 
course of trials: In 1912 varieties were introduced from 
India and South Africa... In 1916 varieties were introduced 
from the United States:... In 1931 varieties were again 
obtained from America:... As has already been said, all the 
trials showed that this region was not at all suitable for soya 
cultivation.
 Note 1. This document contains the earliest date seen for 
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the cultivation of soybeans in the Sudan (1912). The source 
of these soybeans was India and South Africa.
 “8. Tripolitania [later part of Libya]: Soya growing has 
not yet emerged from the experimental stage. Investigations 
have been made at the Royal Experimental Agricultural 
Institute of Sidi Mesri. It may be said, however, that soya 
growing for seed production will not be practised generally, 
as this is only possible in irrigated regions involving high 
costs.” Note 2. This is the second earliest document seen 
(Aug. 2009) concerning soybeans in Libya, or the cultivation 
of soybeans in Libya. The earliest is by Vivenza (1928).
 “9. Tunisia: Trials with varieties of soya have only been 
made with a view to cultivation for forage. At present soya 
growing is of no practical importance in Tunisia.
 “10. Union of South Africa: The various Agricultural 
Experiment Stations in the Union of South Africa have tested 
about 50 varieties of soya introduced from the East and 
United States. The differences between these varieties lie 
chiefl y in the following characters: Colour of the seed coat, 
colour of the fl ower, existence or absence of pubescence, 
colour of the cotyledons, shape of the seeds, size and colour 
of the hilum, characters of the pods, duration of growth 
period (varying from 100 to 150 days), height and growth 
habit of the plant, size and shape of leaves.
 “It was observed that two varieties gave entirely 
different results and that, consequently, there was a 
possibility of obtaining a variety adapted to the particular 
climatic conditions and to the utilisation required. Table 
XXVIII, taken from the publication of F.M. Du Toit, on 
soya growing in the Union of South Africa (Soy Beans in the 
Union, Pretoria, 1932) gives the characteristics of the 8 most 
important varieties in the Union.” Address: Rome, Italy.

875. Bradley, I.C. 1936. The processing of soybeans. 
Proceedings of the American Soybean Association p. 37-39. 
16th annual meeting. Held 14-16 Sept. in Iowa.
• Summary: “About sixteen years ago [ca. 1920] 
considerable interest had been developed in soybeans in the 
United States for agriculture. As Dr. Burlison so aptly put 
it..., ‘There was a need for more legumes in the rotation, 
more high-protein feeds in the feed bin, and substitutes in the 
rotation of red clover and oats,’ These were the promising 
features of soybeans at that time to agriculture.
 “The United States Department of Agriculture and 
respective State Agricultural Extension Departments 
together with agriculturists interested in growing soybeans 
appreciated there was ahead of them the problem of 
markets for this crop if it was to become a helpful factor in 
agriculture.
 “On investigation it was found that a few southern 
cotton oil mills had processed a few small lots of beans left 
over from seed or not suitable for seed, which had been 
grown in [the] Carolinas and Virginia where practically all 
soybeans in United States had been grown up to this time 

and primarily were grown for stock feed and seed.
 “At this same time there was a small fl axseed crushing 
plant, equipped with both hydraulic and expeller presses 
located at Chicago Heights, Illinois, which being close 
to Illinois and Indiana boundary line and both states 
rather predominating in their interest in soybeans could 
conveniently serve both. As it was soon after the World War 
(in the vernacular of the street) “It was all dressed up and no 
place to go,” and glad to help solve the problem of surplus 
soybeans and it was so arranged.
 “The simple information that a processing plant was 
giving its entire energy to soybeans caused so much interest 
in planting soybeans that the seed demand took all the 
soybeans, with no surplus left for processing and it became 
necessary to ship a few cars from North Carolina in order to 
get experimental mill work, from which was recovered the 
fi rst tank car of domestic soybean oil sold on Chicago market 
so far as this speaker can learn and was the very beginning 
of a calculated study of procedure of domestic processing of 
soybeans.
 “The elementary work accomplished at this plant is 
worthy of note, in that it proved by proper arrangement and 
handling that hydraulic presses and expeller type presses 
were adaptable to the processing of soybeans and have now 
become general practice.
 “Following this elementary processing let us refl ect on 
the processing picture for next few years.
 “Each succeeding year found an increase in bean 
production and naturally increased demand for seed, also 
additional processing plants. Mingled with this was a few 
wet harvested crops–growers not familiar with handling crop 
for grain-soils not inoculated–and good beans being held 
for seed. With this picture before you, it is easy to see that 
the soybeans going to the processors during this period of 
development were in majority inferior. It seems advisable to 
bring this to your attention as an excuse for criticism in the 
past of variations in soybean by-products.
 “We now come to the present period reached in 
processing advancement for recovery of soybean oil.
 “As you probably know there are three recognized 
procedures for recovery of soybean oil: The hydraulic press–
the expeller type of press–and the solvent extraction system, 
each of course, requiring its accompanying particular type of 
equipment incident to its use for proper functioning.
 “All three of these processes are in operation on 
soybeans in the United States and by no means are we alone 
in this. In at least one of the European countries all three 
processes are operated at one plant. All this is substantial 
evidence that soybeans can be processed satisfactorily by any 
of the three processes.
 “Without boring you with the detailed mechanics or 
common practices of processing, let us get a simple picture 
of the three established methods of processing mentioned.
 “First-Expeller Method: This is at present the most 
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widely adopted method of oil recovery. It is continuous 
in operation and operates rather on the principle of a 
household meat grinder. The grinder develops a pressure of 
approximately six tons per square inch, which releases the 
oil, and the cake emerges from end of auger in thin sheets, 
carried to grinder for making meal.
 “Second-Hydraulic Press Method: The most ancient 
method of extracting oil by expression. The plan is 
something like the cider press you are all familiar with. The 
product to be pressed is put between plates in a stand press–
pressure is exerted by use of ram operated by compressor. 
The hydraulic press is used almost universally in linseed and 
cotton seed processing plants.
 “Third-Solvent Extraction Method: This method has 
been used in European countries for a good many years. In 
this process beans are ground, fl aked or crushed and the oil 
dissolved out by suitable solvent. The solvent recovered 
by distillation and used over and over. This method of oil 
recovery is gaining interest in the United States and one 
rather large plant of this type is in operation in this country at 
present time.”
 “This discussion is briefl y the history of soybean 
processing from the very fi rst to present time and it is 
interesting to note the advancement. Sixteen years ago 
the industry started from scratch, with only an elementary 
knowledge of how to grow beans, or varieties suitable 
to commercial uses, harvesting and handling a problem, 
no markets established for the by-products and slight 
knowledge of value of by-products. Today there are varieties 
of soybeans that will yield forty to forty-fi ve bushels per 
acre, withstand weather without shattering, combines by the 
thousand to harvest the crop, effi cient processing facilities, 
hundreds of products made from soybeans, a 1935-36 
harvested crop of approximately 39,000,000 bushels and 
a market developed that absorbed the total crop without a 
carry over.” Address: Allied Mills, Inc., Taylorville, Illinois; 
President National Soybean Processors Assoc.

876. Morse, W.J. 1936. Soybeans in the United States: 
In relation to world production and trade. Proceedings of 
the American Soybean Association p. 55-64. 16th annual 
meeting. Held 14-16 Sept. in Iowa. [2 ref]
• Summary: The slow advance of soybean “cultivation 
in Western Countries was undoubtedly due to the lack of 
adapted varieties for various soil and climatic conditions. 
Increase of acreage and production in the United States is 
closely correlated with the introduction of varieties from 
the Orient. In less than thirty years the acreage of soybeans 
in the United States has increased a hundred fold–from 
about 50,000 acres in 1907 to nearly 5½ million acres in 
1935. During this period the United States Department 
of Agriculture has brought about 10,000 introductions of 
soybeans from the soybean regions of the Far East and the 
culture of the crop has spread from a few states in the early 

days to twenty-seven states at the present time.
 “In Manchuria, often called ‘the land of beans,’ the 
soybean is grown to a greater extent than in any other 
country. It occupies about 25 per cent of the cultivated area 
and is relied on by the Manchurian farmer as a cash crop. 
With its rise as an international trade commodity, it is truly 
the ‘Wealth of Manchuria.’ Chosen [Korea] and Japan are 
large producers and southward from China the soybean 
is cultivated to some extent in India, Siam [later renamed 
Thailand], the Philippines, Cochin China, and during the past 
decade the production has nearly doubled in the Dutch East 
Indies. In Siberia extensive experiments have been under 
way to extend the cultivation of the crop but progress has 
been slow and Siberian beans have not yet been a factor in 
international trade.
 “The production of soybeans in the Western World is 
concentrated largely in the Corn Belt States of the United 
States. Beginning with the experiments of Haberlandt in 
Austria in 1877, the soybean has been grown experimentally 
in most of the European countries but in general the climatic 
conditions are not well suited to its culture with the possible 
exception of certain regions, such as the Ukraine in the 
U.S.S.R. Varying degrees of success have been obtained in 
different regions of Africa, especially South Africa where 
yields of 25 to 35 bushels per acre have been obtained. 
Experiments in nearly all South American countries 
and Mexico have shown some successful results [as] in 
Argentina and Cuba but acreage is not extensive. In Canada, 
considerable interest had been shown in the crop but its 
culture–about 15,000 acres–is confi ned chiefl y at present 
to the Province of Ontario. The future trend of the crop for 
commercial purposes undoubtedly will be concentrated 
largely in the United States, Canada, and certain regions of 
the U.S.S.R.”
 A table (p. 56) shows the increase in production of 
soybeans (in million bushels) during the 10-year period from 
1925 to 1935 in the world’s top fi ve producing countries: 
Manchuria 92.67 -> 140.4. United States 5.190 -> 39.64. 
Chosen (Korea) 18.72 -> 21.96. Japan 18.31 -> 13.31 (1933). 
Netherland India [later Indonesia] 3.536 -> 6.676 (1934).
 “Bean trade was an ancient and fl ourishing institution 
when the ports of China were fi rst opened to the commerce 
of the Western World. In 1835, Newchwang (Yingkow, 
Yingkou), in South Manchuria, was an important port of 
shipment for the great coastal trade in beans, bean cake, and 
bean oil to the ports of southern Chinese provinces and other 
oriental regions. Manchuria is still the chief source of world 
trade in soybeans and from here the beans and bean products 
oil and cake move principally to other provinces of China, 
Japan, the Philippines, the East Indies, and to other countries 
of Northwest Europe. In 1908, about 7,000,000 bushels of 
beans were shipped out through the port of Dairen, chiefl y 
to Chinese and Japanese ports. For the period 1925-1929, 
the average annual shipments to China, Japan, and European 
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countries were 62,353,566 bushels. The fi rst successful 
shipment from Manchuria to Europe was made to an English 
oil mill in 1907, and as an important source of vegetable 
oil and animal feed the beans soon found a market not only 
in English oil mills but in other European countries and 
America. Since 1931, when American-grown soybeans were 
fi rst exported to European markets, chiefl y to the oil mills 
of Germany, there has been an open European market to the 
American farmer. With economical methods of production 
and high quality beans, America is in a position to compete 
for the 50,000,000-bushel trade in European markets.”
 Two tables (p. 58) show international imports and 
exports of soybeans by major trading countries for an 
average 5-year period (1925-29) and for 1934. The leading 
importers in 1934 (preliminary, with imports in million 
bushels) are: Germany 33.57. Japan 20.29. Denmark 9.910. 
United Kingdom 6.615. Netherlands 4.695. Sweden 3.426. 
Italy 0.739. United States 0.006. The leading exporters in 
1934 are: Manchuria 44.21 (down from 62.35 in 1925-29). 
Japan 0.025. Netherlands 0.0009.
 “In recent years, the oil milling industry of Manchuria 
has declined quite markedly. During the height of processing 
beans for oil and cake, more than 90 mills were in operation, 
while late in 1930 not more than 25 mills were crushing 
beans. The decline in this industry has been due chiefl y to a 
decreased demand for bean cake as fertilizer, the low price 
of silver, and almost the entire suspension of bean oil export 
due to the development of the oil extraction industry in 
Europe. In European countries it has become more profi table 
to import soybeans than to import bean oil.”
 Two tables (p. 59) show international imports and 
exports of soybean oil by major trading countries for an 
average 5-year period (1925-29) and for 1934. The leading 
importers in 1934 (preliminary, with imports in million lb) 
are: Netherlands 44.00. Belgium 27.60. United Kingdom 
24.13. Austria 22.07. Morocco 20.28. Sweden 12.55. 
Also listed are: Norway 8.701. Algeria 0.004. The leading 
exporters of soybeans in 1934 (preliminary, with imports 
in million lb) are: Manchuria 122.6. Denmark 41.80. 
Netherlands 26.05. Germany 24.99. Sweden 8.98. Japan 7.95 
United States 2.040.
 “Practically all exports of soybean cake and meal have 
originated in Manchuria and average about 1,375,000 tons 
for the fi ve-year period 1926-31. About 70 per cent of this 
exportation went mainly to Japan, Chosen, and China. Cake 
and meal shipments to European countries went chiefl y to 
Germany, although considerable quantities were exported 
to Denmark, Sweden, the Netherlands, and Finland. The 
average importation of soybean meal and cake into the 
United States for the fi ve-year period 1930-1935 was 31,726 
tons.”
 “The rise of the soybean to a crop of special importance 
in the world’s commerce and in the industry of the 
United States is one of the most remarkable agricultural 

developments of recent times.” Address: Bureau of Plant 
Industry, USDA, Washington, DC.

877. International Institute of Agriculture (IIA). 1936. Use of 
leguminous plants in tropical countries as green manure, as 
cover and as shade. Villa Umberto 1, Rome: IIA. 262 p. See 
p. 124-25, 130-31, 209-10. Index. 24 cm. [50+* ref]
• Summary: In the Belgian Congo, Lupins and Soja hispida 
are practically the only plants used in Kivu as soil improvers 
in coffee plantations. “Soja hispida was introduced in 1931, 
it gives very good results in the coffee plantations as green 
manure. This plant yields 25,000 kg. of green material per 
hectare, and sows itself in such a degree as to ensure the 
establishment of the crop. It gives results even in districts 
where the lupin will not grow” (p. 124-25).
 Page 131 notes, in the chapter on “Tea,” that in about 
1905, on the suggestion of Dr. H.H. Mann, the fi rst Scientifi c 
Offi cer employed by the India Tea Association, Mr. Claud 
Bald of Tukvar Tea Estate, Darjeeling [as of 1994 in West 
Bengal, India], introduced Glycine soja as a green crop in 
the hill districts. It is listed as one of the leguminous plants 
(ground crops) now commonly used for shade and green 
manure in tea cultivation.
 Pages 209-10 describe the use of Glycine max Merr. 
in 10 tropical countries: “India: In Assam, it is grown as a 
garden crop in the hills, has been tried as a green manure for 
sugarcane in limed soil with success. It is used as a rotation 
crop with sugarcane, and also as a green manure in Bihar. 
In Patna, it is cultivated as a fodder crop and green manure 
plant, grown in rotation with spring cereals. In the United 
Provinces, it is sparingly cultivated for its pods which are 
used as green vegetable. Introduced within comparatively 
recent times into Bombay; not used as a green manure, 
established in an acclimatisation station, but has not got 
beyond that stage of introduction. Only sparingly cultivated 
in Punjab for its fruit, not used in any other way. Grown 
only for seed in Burma, never as a cover or green manure 
plant, date of introduction unknown, probably indigenous. 
Used for green manuring of tea in the Darjeeling districts. 
At Tocklai, the plant was found to do best in shady places; 
it is considered very effective in keeping down weeds and 
preventing soil erosion.
 “Ceylon: A white-seeded variety is reported to have 
made good growth at Peradeniya, but on another occasion, 
the crop was completely destroyed by Kalutara snails.
 “Netherlands Indies: Has long been cultivated in Java, 
and is now almost universally grown in the drier parts of 
the island. It is to be recommended as a green manure for 
rubber and also for perennial plants. Experiments are being 
carried out on its use as a green manure for irrigated rice at 
high altitudes, where other green manure plants (Crotalaria 
juncea, C. anagyroides, Tephrosia candida) have not such a 
vigorous growth. It is too soon to obtain any results.
 “Philippines: It has long been grown in the Batangas 
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Province and is of considerable local value as a food. Its use 
as a green manure and as a temporary cover crop is of recent 
date. When grown on rich soils, covers spacings of 60 cm. 
The crop was found very productive in Bukidnon and Lanao, 
below 700 metres altitude.
 “Mauritius: Introduced many years ago, but not much 
grown in the island; not utilized as a green manure.
 “Nyasaland: Used as a rotation crop with tobacco and 
cereals, and also in various other ways; good results are 
obtained.
 “Sierra Leone: It was introduced from Russia in 1913 
and from England in 1928, but without success. Note: This 
document contains the earliest clear date seen for soybeans 
in Sierra Leone, or for cultivation of soybeans in Sierra 
Leone (1913) (one of three documents). The source of these 
soybeans was Russia.
 “Belgian Congo: Introduced into Kivu in 1931; gives 
very good results when utilized as a green manure for coffee. 
It furnishes about 25 tons of green material per hectare; it 
is self-sowing; results are obtained where even the lupin 
will not grow. At Uele, it was found to be of little value, 
being too susceptible to disease and it is also a host plant for 
Helopeltis.
 “Trinidad: Occasionally cultivated as pulse, but is not 
used at all for other purposes.
 “Peru: Experiments are now being carried out for the 
acclimatisation of this species.”
 At the end of this book is an excellent “Index of 
leguminous plants” with scientifi c names only listed 
alphabetically. Includes: Arachis hypogea Linn, p. 155, 
178. Psophocarpus tetragonolobus D.C., 237. Pueraria 
Thunbergiana Benth, see P. hirsuta Schneider. p. 238 [kuzu]. 
Address: Rome, Italy.

878. Luedecke, H. 1936. Einfl uss der Duengung 
einschliesslich Impfung und Wirkung der Spurenelemente 
auf Ertrag und Beschaffenheit der Sojabohne [Infl uence of 
manurial treatment, including inoculation and the action 
of trace elements, upon soybean yield and composition]. 
Forschungsdienst 2(11):558-68. Dec. 1. [49 ref. Ger]
• Summary: After the premier in this year of the imperial 
state stand (Reichsnaehrstand) for the promotion of soybean 
cultivation in Germany a price guarantee in the amount 
of RM 32 per double zentner (100 kg) from station of the 
farmer is fi xed. Address: Bernburg, Germany.

879. Nag, N.C.; Banerjee, H.N.; Pain, A.K. 1936-1937. 
Soybean cultivation at Falta [India]. Transactions of the Bose 
Research Institute, Calcutta 12:47-56. (Chem. Abst. 35:224). 
[2 ref]
• Summary: “... cultivation of Soya Bean was undertaken 
at the Falta Experimental Station, a rice-producing centre 
in the 24-Parganas. Our fi rst supply of Soya Bean seeds 
was obtained in 1931 from Ottur, Muzafferpur. The Ottur 

farm belongs to Mr. S.K. Chakravarti.” Preliminary soybean 
experiments began in 1934, and systematic experiments 
began in 1935-36. Details are given on the results from 
3 plots, and the composition of soybean seeds from three 
sources (foreign, grown at Falta, grown at Khadi Protistan in 
Sodepur about 15 miles north of Calcutta). They contained 
37.78 to 38.80% protein. The best time for sowing soya bean 
in Falta is from June 15 to the end of July. Using only cow 
dung manure, the yield is about 100 times the amount of seed 
sown, or 12 maunds per acre (987 lb/acre or 16.5 bu/acre; 1 
maund = 82.28 lb).
 “We take this opportunity of gratefully remembering 
the inspiring words of the late Sir J.C. Bose which led us to 
undertake this work and compare the quality of Soya Bean 
with that of some of our Indian pulses, particularly Cicer 
arietinum [chick peas or garbanzo beans].” Address: India.

880. Estacion Experimental de la Sociedad Nacional de 
Agricultura, Memoria de los Trabajos (Santiago, Chile). 
1936. Seccion Genetica Vegetal: Soya [Section of Plant 
Genetics: Soybean trials]. p. 14, 59-66. For the year 1935. 
[Spa]
• Summary: The work with this legume includes (1) 
selection of pure lines, adaptation, study of different varieties 
and their cultivation, and (2) the diffusion of the cultivation 
of this celebrated? plant via contracts for its multiplication 
with agriculturists. Variety trials were conducted during 
1934/35 in Santiago, Talca, Chimbarongo, and San 
Fernando. A table shows the results obtained from Ito San, 
Manchu, Dunfi eld, Illini, and Harbin. Ito San gave a yield 
of 24.13 q.q.m./ha, and Manchu gave 20.10 q.q.m./ha. In 
1935/36 some 25 varieties were tested. Numbers 1-13 came 
from North America, and 14-25 came from Germany. A 
photo shows the results of fertilizer trials. Address: Santiago, 
Chile.

881. Spirk, Ludvik. 1936. Soja jako surovina pro chemicky 
prumysl [Soybean as a raw material in chemical industry]. 
Chemicke Listy (Chemical News) 30:116-19, 134-37, 151-57. 
(Chem. Abst. 30:7717). [Cze]*
• Summary: “The history, botany, composition, development 
and uses of the soybean are reviewed. In Czechoslovakia it 
is grown on 2,000 hectares with an annual yield of 30-50 
carloads; most of this is extracted for oils or used for animal 
food. Some of the native soy is made into Kaboul, a coffee 
substitute; it contains vegetable proteins 40%, vegetable fats 
20% (97% of which are digestible), lecithin 2%, and mineral 
ash 6%. The mineral ash contains phosphorus compounds 
30%, potassium compounds 30%, magnesium 10% and 
calcium 5%. Narcotics, caffeine or carbohydrates are not 
present in Kaboul.”

882. Becker, Joseph A.; Froehlich, Paul; Jackson, D.; et al. 
comps. 1936. Agricultural statistics 1936. Washington, DC: 
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U.S. Government Printing Offi ce. 486 p. Index. 24 cm. For 
soybeans and soy products see p. 181-84, 218-221.
• Summary: This volume presents information formerly 
published [until 1935] in the statistical section of the 
Yearbook of Agriculture” (p. 1).
 Page 181: Table 257. Soybeans: Acreage, yield, 
production, and season average price per bushel received by 
producers, by States, average 1928-32, and annual 1934 and 
1935.
 Page 181: Table 258. Soybeans: Production in specifi ed 
countries, 1924-25 to 1935-36 (in 1,000 bushels). The 
countries are: United States, Manchuria, Chosen (Korea), 
Japan, Netherland India (later Indonesia). Note: Manchuria 
produces about 97% of the soybeans production of China. 
Production fi gures for China are not available.
 Page 182: Table 259. Soybeans: Average price per 
bushel received by producers, United States, 1926-27 to 
1935-36. The weighted average price ranged from a low of 
$0.61 in 1931-32 to a high of $2.00 in 1926-27.
 Page 182: Table 260. Soybeans for seed: Average 
wholesale selling price per bushel at Baltimore [Maryland] 
and St. Louis, Missouri, 1926-1925. The price ranged from a 
low of $0.94 in 1933 to a high of $2.99 in 1929.
 Page 182: Table 261. Soybeans crushed and crude oil 
produced, 1925-26 to 1934-35 (in 1,000 pounds). The total 
soybeans crushed increased from 21.04 million lb in 1925-
26 to 545.50 million lb in 1934-35. The total soybean oil 
produced rose from 2.638 million lb in 1925-26 to 78.033 
million lb in 1934-35.
 Page 183: Table 262 (full page). Soybeans and soybean 
oil: International trade, average 1925-29, annual 1932-34.
 Page 184: Table 263. Soybean oil, domestic, crude: 
Average price per pound, in barrels, New York, by months, 
1929-30 to 1935-36.
 Page 218: Table 290. Soybeans: Acreage, yield, 
production, and season average price per bushel received 
by farmers, by States, averages, and annual 1935 and 1936 
(preliminary). In 1935 the top 5 soybean producing states 
were Illinois (24.012 million bu), Indiana (6.970), Iowa 
(6.600), Ohio (2.604) and North Carolina (1.282 million bu).
 Page 218: Table 291. Soybeans: Production in specifi ed 
countries, 1924-36. The countries are: United States (#2 
in 1935), Manchuria (#1 by far), Chosen (Korea), Japan, 
Netherland India. Soybean production in the United States 
increased from 4.947 million bu in 1924 to a peak of 44.378 
million bu in 1935, falling to 29.616 million bu in 1936.
 Page 219: Table 292. Soybeans: Average price received 
by farmers, United States, 1926-27, 1936-37.
 219: Table 293. Soybeans for seed: Average selling price 
per bushel at Baltimore (Maryland) and St. Louis (Missouri), 
by months, 1927-1936.
 Page 220: Table 294. Soybeans crushed and crude oil 
produced, by quarters 1926-27 to 1935-36.
 Page 220: Table 295. Soybean oil, domestic, crude: 

Average price per pound, in drums. New York, by months, 
1929-30 to 1936-37.
 Page 221: Table 296 (full page). Soybeans and soybean 
oil: International trade (principal importing and exporting 
countries), average 1925-29, annual 1933-35. For soybeans: 
The main exporting countries are China and Manchuria. 
The main importing countries in 1935 are Japan and 
Germany. For soybean oil: The main exporting countries are 
Manchuria, Denmark, and Germany. The main importing 
countries are The Netherlands and the United Kingdom. 
One source is the International Yearbook of Agricultural 
Statistics. Address: U.S. Dep. of Agriculture, Yearbook 
Statistical Committee, Washington, DC.

883. Inahara, K. ed. 1936. Japan Year Book. Tokyo: The 
Foreign Affairs Association of Japan. 1389 p. See p. 464-65, 
478, 1081, 1178-79, 1182.
• Summary: Page 464: In 1934 in Japan soy-beans were 
grown on 336,378.84 ha and produced 3,902,774 hectoliters 
of beans worth 29,185,101 yen. In 1934 azuki beans were 
grown on 119,491.24 ha and produced 1,126,554 hectoliters 
worth 10,391,920 yen. Thus, azuki bean production was 
28.9% as much as soy-bean production.
 Page 1081. The section on Chosen [Korean] agriculture 
states that the soy bean is one of the most important crops, 
after rice, barley, wheat and rye. “In 1934 the total the total 
area under cultivation was 795,000 cho and the amount 
produced reached 3,813,000 koku, which was an increase of 
more than fi ve times compared with the year 1910.”
 Pages 1178-79. The pages on “Foreign trade” show that 
in 1933 imports to Manchoukuo fi rst surpassed exports, and 
this new trend has continued until the most recent year, 1935, 
when imports were valued at 604 million Haikwan taels, 
compared with exports of only 421 million.
 Page 1182. A large table gives production of major crops 
in Manchoukuo, 1929-1935 in metric tons. For soy beans:
 4.849 million metric tons in 1929.
 5.298 million metric tons in 1930.
 5.227 million metric tons in 1931.
 4.268 million metric tons in 1932.
 5,205 million metric tons in 1933.
 3.841 million metric tons in 1934.
 3.822 million metric tons in 1935.
 Other crops in the table are other legumes, kaoliang, 
millet, maize, wheat paddy-fi eld rice, upland rice, and other 
cereals.
 In 1935 soy beans were grown on 3.249 million ha with 
a yield of 1,180 kg/ha.
 The country now has an abundance of food to feed 
the roughly 30 million inhabitants. The surplus crops are 
exported every year.
 A large table shows “Exports of agricultural products, 
1931-1935.” Exports of soy beans in 1935 were 29.203 
piculs worth 130.053 million yen.



SOYBEAN YIELDS AND YIELD RESEARCH (10 BCE to 2021)   494

© Copyright Soyinfo Center 2021

 At the end is a large, colored fold-out map of the 
Japanese empire. There are many ads on unnumbered pages.

884. Institut International d’Agriculture (International 
Institute of Agriculture). 1936. Le soja dans le monde [The 
soybean in various countries of the world]. Rome, Italy: 
Imprimerie de la Chambre des Deputes, Charles Colombo. 
viii + 282 p. Bibliography, p. 276-82. No index. 25 cm. [90 
ref. Fre]
• Summary: A superb early work, containing extensive 
original information, looking at developments with soybeans 
and soyfoods country by country, worldwide.
 Contents. Preface (p. 1). A. Cultivation of soy (soja; 
p. 4): 1. Botanical description, selection, classifi cation of 
the varieties. 2. Cultivation properly said. 3. Enemies and 
illnesses.
 4. Cultivation in the various countries: 4a. The Americas 
(p. 38): Antigua, Argentina, Bermuda, Brazil, Canada, Chile, 
Colombia, Costa Rica, Cuba, Dominican Republic, Ecuador, 
USA (gives details on all varieties grown, and describes 
production, history, varieties, and cultural practices in North 
Carolina, Illinois, Indiana, Iowa, Maryland, Massachusetts, 
Mississippi, Missouri, New York, Ohio, West Virginia, 
Wisconsin, Conclusion), Guadeloupe, Guatemala, British 
Guiana, Dutch Guiana, British Honduras [Belize], Jamaica, 
Barbados, Martinique, Mexico, Montserrat, Peru, Puerto 
Rico, El Salvador, Trinidad and Tobago, Uruguay.
 4b. Europe (p. 101): Germany, the Danubian countries, 
Austria, Spain, France, Great Britain, Hungary, Italy, 
Netherlands, Poland, Romania, Switzerland, Czechoslovakia, 
Turkey, USSR.
 4c. Asia (p. 128): Ceylon, China and Manchuria, 
Cyprus, Federated States of Malaysia, British India (incl. 
Punjab, Bihar and Orissa, Burma, Berar, Madras Presidency, 
Bombay Presidency, Bengal (incl. Nepal, Bhutan, Sikkim, 
and the district of Darjeeling), Assam, North-West Frontier 
Province, United Provinces), Netherlands Indies, Indochina 
(incl. Tonkin, Annam, Laos, Cambodia, and Cochinchine), 
Japan, Palestine, Siam.
 4d. Africa (p. 146): French West Africa, Algeria, Belgian 
Congo, Cyrenaica, Egypt, Eritrea, Madagascar, Morocco, 
Mauritius (Ile Maurice), Reunion (Réunion), Rhodesia, 
Anglo-Egyptian Sudan, Tripolitania, Tunisia, Union of South 
Africa.
 4e. Oceania (p. 153): Australia, Fiji Islands, Hawaii, 
New Caledonia, New Zealand, Philippines.
 B. Utilization of soya (p. 158): 1. The soybean in human 
nutrition and in industry: Whole soybeans, chart of the uses 
of whole soybeans, use of soya in the green state (green 
vegetable soybeans), soy sauce (dau-tuong of the Annamites, 
or toyo, named shoyu by the Japanese, or chau-yau or chiang 
yoo by the Chinese), condiments and sauces based on soya 
in the Netherlands Indies (tempe, ontjom, tempemori and 
tempe kedele [various types of tempeh and onchom, p. 168-

70]), tao tjo [Indonesian-style miso], tao dji [fermented 
black soybeans], ketjap, ketiap benteng [Indonesian-style 
soy sauce], soymilk (le lait de soja), yuba (crème de lait 
de soja), tofu (le fromage de soja) and fermented tofu (des 
fromages fermentés, made by Li Yu-ying near Paris), soymilk 
casein (caséine du lait de soja, for industrial use, including 
vegetable albumin, or galalithe [galalith]” [isolated soy 
protein], and artifi cial wool), soy lecithin (lécithine de soja), 
soy fl our (la farine de soja, incl. soy bread, soy pastries, and 
soy cocoa).
 Note 1. This is the earliest document seen (Sept. 2010) 
that uses the term benteng or ketiap benteng to refer to an 
Indonesian-style soy sauce.
 2. Soy oil (p. 194): Food uses, industrial uses (including 
soaps, products resembling petroleum, paints, varnishes, 
linoleum, and artifi cial rubber), extraction, directory of 
U.S. manufacturers of materials and equipment for soybean 
processing, directory of U.S. and Canadian manufacturers 
of food products based on soya (produits alimentaires à 
base de soja, p. 205-06), directory of U.S. manufacturers of 
industrial soy products (p. 206-07).
 3. Soybean in the feeding of domestic animals (p. 207): 
Forage, hay, silage, pasture, soybean seeds, the minerals in 
soybeans, soya as a feed for dairy cows, cattle, buffaloes, 
sheep, hogs, horses and mules, poultry.
 4. Use of soya as fertilizer (p. 257). C. The trade of soya 
and of its by-products (p. 363): Production of soybeans in 
the principal countries, economic importance of soybean 
cultivation in the USA, soybean trade/commerce including 
tables of the major importers and exporters, and amounts 
traded annually in 1931-1934, price of soybeans, cost of 
production.
 List by region and country of people and organizations 
that responded to a questionnaire sent by IIA (p. 273-76). 
Bibliography of main publications consulted, listed by region 
and country of publication.
 Reunion (Ile de la Réunion): “The soybean (Le Soja) 
is only cultivated as an experimental crop, on a few square 
meters at the agronomic station” (p. 148).
 Fiji (Iles Fidji): Soybean cultivation is not yet practiced 
in this colony; however soybean seeds are currently being 
imported in order to conduct a trial.
 New Caledonia: In 1928 soybean cultivation was 
introduced to New Caledonia.
 Note 2. This is the earliest document seen (Dec. 2007) 
concerning soybeans in Bhutan, Costa Rica, Dominican 
Republic, El Salvador, Guatemala, Israel, Jamaica, 
Madagascar, Morocco, New Caledonia, Palestine, Peru, or 
Réunion, or the cultivation of soybeans in Bhutan, Costa 
Rica, Dominican Republic, El Salvador, Guatemala, Israel, 
Jamaica, Madagascar, Mexico, the Middle East. Morocco, 
New Caledonia, Palestine, Peru, or Réunion. It is also the 
earliest document seen (Dec. 2007) concerning soybeans 
in connection with (but not yet in) Cyprus; it is stated that 
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soybeans are not grown on the island of Cyprus. Soybean 
cultivation is not practiced in the Italian colonies of Eritrea 
(Erythrée, now part of Ethiopia) or Cyrenaica (Cyrénaïque, 
now part of Libya).
 Note 3. This document contains the earliest date seen 
for soybeans in Bhutan, New Caledonia, or Réunion, or the 
cultivation of soybeans in New Caledonia (1928), or Bhutan 
or Réunion (1936) (One of two documents).
 Note 4. This is the earliest French-language document 
seen (March 2020) that mentions tempeh, which it calls 
“tempe” (p. 168). It notes that, in general, the indigenous 
people of the Netherlands Indies use soybeans mainly to 
make tempe, a product which, throughout central and eastern 
Java, takes the place reserved for ontjom in western Java. 
Tempeh is found in two forms: either in large fl at cakes 
which are cut at the time of sale into small square morsels, 
or wrapped in folded banana leaves. A detailed description of 
the preparation of each of these two types of tempeh is given 
as well as another type of tempe, called tempemori, which is 
made with soybeans and coconut presscake.
 Soybean cultivation is not known to be practiced in the 
following countries or colonies: Antigua, Barbados, British 
Honduras (renamed Belize in about 1975), Trinidad and 
Tobago.
 Note 5. The name “Georges Ray” is mentioned in this 
book on an unnumbered page. Address: Rome, Italy.

885. Japan-Manchoukuo Year Book. 1936. Tokyo, Japan: 
Japan-Manchoukuo Year Book Co. xii + 1258 p. Index. 26 
cm. Third annual issue. [Eng]
• Summary: Each year book is divided into two main parts: 
Japan, and Manchoukuo. On the title page, just below the 
title but in small letters we read: “Cyclopedia of General 
Information on the Empires of Japan and Manchoukuo. 
Appendices: Who’s Who Business Directory.” Below that is 
a small map showing the Japanese empire, circled, as part of 
East Asia–under which is printed: “Neither is Understandable 
Without the Other.” Below that are listed the cities and 
names of 18 agents worldwide. This book was published in 
late-December 1935.
 In the Japan and Manchoukuo parts of the book, soya 
beans are most widely discussed in the respective chapters 
on Agriculture. In each case, information given the previous 
year is updated one year.
 Page 359: A large table gives the yield of rice and other 
cereals in koku per tan from 1904-08 to 1933. For soya beans 
the yield in 1933 was 0.86.
 Page 364: Table 29 shows production of “Beans, 
potatoes and sweet potatoes” in hectolitres from 1929 to 
1933. 1.80391 hectolitres = 1 koku = 5.11902 dry bushels 
(USA). For soya beans:
 4.789 million hectoliters in 1929
 5.473 million hectoliters in 1930
 4.481 million hectoliters in 1931.

 4.352 million hectoliters in 1932.
 5.053 million hectoliters in 1933.
 Page 767: A large table shows “Crop output” (metric 
tons) in Manchoukuo yearly from 1922 to 1935* (* = 
estimate). For soya beans:
 3.088 million metric tons in 1922
 3.262 million metric tons in 1923
 3.448 million metric tons in 1924
 4.174 million metric tons in 1925
 4.776 million metric tons in 1926
 4.817 million metric tons in 1927
 4.834 million metric tons in 1928
 4.849 million metric tons in 1929
 5.298 million metric tons in 1930
 5.227 million metric tons in 1931
 4.268 million metric tons in 1932
 5.205 million metric tons in 1933
 3.500 million metric tons in 1934
 3.995 million metric tons in 1935
 The other principal crops shown in the table are other 
beans, kaoliang, millet, maize, wheat, rice, and other crops 
(incl. groundnuts).
 Page 788: A large table gives a crop forecast for 1935. 
Production of soya beans is expected to increase 17%.
 On p. 788-89 is a long section of text on “Soya beans” 
identical to that in the 1935 Year Book. Soybean production 
in Manchoukuo in 1933 was 4.601 million metric tons on 
3.747 million hectares.
 Page 717: Export of soya beans in 1932 was 42.536 
million piculs [1 picul = 133.33 lb weight Avdp] worth 
144.304 million Hk. Tl. [Haikwan taels]. Export of soya 
beans in 1933 was 39.111 million piculs worth 169.095 My 
[Million yen? / Manchoukuo yen?].
 A large table (p. 717) shows “Staple exports as classifi ed 
by destinations in 1932 (in piculs). Soya beans were exported 
to the following countries–in descending order of amount 
exported:
 Germany 10.474 million piculs
 Soviet Russia 7.520 million piculs
 China 7.246 million piculs
 Egypt 6.997 million piculs
 Japan 5.568 million piculs
 Great Britain 1.348 million piculs
 Chosen [Korea] 0.905 million piculs.
 Netherlands India [today’s Indonesia] 0.849 million 
piculs
 Netherlands 0.369 million piculs
 Hongkong 0.355 million piculs
 Denmark 0.340 million piculs
 Italy 0.212 million piculs
 Belgium 0.145 million piculs
 Central America 0.125 million piculs
 France 0.030 million piculs
 Straits Settlements 0.022 million piculs
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 Philippines 0.0088 million piculs
 Norway 0.0082 million piculs
 British India 0.0028 million piculs
 Sweden 0.0024 million piculs
 United States 0.0012 million piculs
 Siam [today’s Thailand] 0.00028 million piculs.
 Other major export crops were kaoliang, maize, millet, 
groundnuts, wheat and buckwheat.
 Page 714 is all about “Soya beans” which are the most 
important staple product of the country and has been grown 
for many years before the opening of Newchwang while 
some had been exported to the ports of South China. At 
the time of the Russo-Japanese war (1904-05) the Japanese 
became aware of the value of the bean, especially of the bean 
cake for use as fertilizer, but the article did not enter upon its 
career as an important factor in international trade until 1910 
when the Mitsui Bussan Co. made a trial shipment of 100 
tons to England. Since then, mainly through the continued 
experiments of the Central Laboratory, maintained in Dairen 
by the S.M.R. [South Manchuria Railway], many new 
uses, have been found for soya bean until today the articles 
manufactured either wholly or partially from beans, bean 
oil and bean cake include more than thirty items, among 
which the following may be mentioned: soy [sauce], sauces, 
soups, condensed milk, casein, cheese, salad oil, crackers, 
macaroni, fl our [probably roasted], confectionary, glycerine, 
explosives, enamels, varnishes butter and lard substitutes, 
edible oils, salad oils, water-proof material, linoleum; paints, 
soap, celluloid, rubber substitutes, printing-ink, lighting and 
lubricating oils, etc. Bean cake is also used extensively for 
fodder and as fertilizer.
 “The S.M.R. Agricultural Experiment Station at 
Kunchuling [Kungchuling] and elsewhere have through 
continuous experiments and distribution of superior seeds 
to Manchurian farmers increased the crops by 10 to 20 
percent ‘while the oil content of such improved beans 
have been increased by more than ten percent. The use 
of these improvements is being advocated by means of 
poster campaigns and other forms of propaganda, while 
demonstrations are being carried out to instruct the farmers 
in new methods. At the same time a new industry of 
manufacturing beans into oil and cakes has sprung up, the 
modern methods rapidly replacing the old-fashioned presses.
 “Soya bean output in 1934 is as follows:
 A large table (p. 718) titled “Output of soya bean” [in 
Manchoukuo, according to districts] is divided into South 
and North Manchuria. It shows the following for each district 
in 1934: Cultivated area (hectares). Output per hectare (kgs.). 
Output in 1934 (metric tons). Actual output in 1933 (metric 
tons). Increase or decrease (metric tons). Rate of increase 
(1933 = 100).

886. Mumford, H.W. 1936. A year’s research at Illinois. 
Illinois Agricultural Experiment Station, Annual Report 

48:1-331. For the year ended June 30, 1935.
• Summary: Soybeans are discussed in the following 
sections and pages: Soils and crop investigations: Soybean 
hay and seed yields sensitive to soil fertility (p. 27-29; 
Two bar charts show the dramatic effects of soil treatments 
on yields. Seed yields are highest when the soil is treated 
with R = residues, L = limestone, and P = rock phosphate. 
Soybeans are more acid-tolerant than most of the widely 
grown legumes. Nitrogen is usually defi cient in acid soils). 
Soybean acreage sets new record in crop adjustments (p. 
40-41; In 1934, for the fi rst time in history a single legume 
occupied more than a million acres of farm land in Illinois; 
soybeans occupied only 1,000 acres in 1914 in Illinois. The 
10 varieties with the highest seed yields (in bushels per 
acre) at Urbana in 1934 were: Type 117, 38.1. Manchuria 
13-177, 36.4. Mansoy, 36.3. Scioto, 34.9. A.K. 125, 33.9. 
04002-B, 33.4. Illini, 33.2. Macoupin, 32.7. A.K. 146, 
32.0. Manchu, 31.5). Work for better soybean varieties is 
continued (p. 41-43). Susceptibility to nodulation inherited 
characteristic (p. 43-44; “The Peking soybean variety shows 
scanty nodulation, whereas Illini is abundantly nodulated”). 
Quality of inoculant outweighs its ease of application [in 
affecting yields] (p. 44; Those “recommended for use with 
water were superior to those designed to be used dry”). 
Experiments keeping pace with interest in new crops (p. 
69-72; “Investigations on the use of soybean oil for paint 
purposes have been continued with satisfactory results”).
 Livestock investigations: Home-grown proteins being 
brought into wider use (p. 78-79; “Discovery that soybean 
oil meal and animal tankage can be used successfully in 
fattening cattle has made considerable in the protein buying 
habits of Illinois farmers. Formerly all standard protein 
concentrates used for balancing beef-cattle rations were 
produced mainly outside the corn belt”). Tankage proves 
satisfactory supplement for steers (p. 81-83; Ordinary steam-
rendered tankage is less palatable and less digestible that dry-
rendered tankage, or meat scrap. Rendering is the process 
that converts waste animal tissue into stable, value-added 
materials, including fats such as lard and tallow). Lespedeza 
hay equals alfalfa for feeding steers (p. 83-86; In this test, 
soybean hay was slightly inferior to alfalfa- or lespedeza 
hay). Soybeans found richer in certain vitamins than corn (p. 
90-91); “Altho record acreages of soybeans are now being 
grown, the food value of this crop is only incompletely 
understood. Much misinformation on this subject has been 
disseminated. In particular very little is known concerning 
the vitamin values of soybeans. What information has been 
obtained by experimental investigation is contradictory to 
some extent. In an attempt to throw some light upon this 
latter situation H.H. Mitchell and Jessie R. Beadles, Animal 
Nutrition, are investigating the value of whole soybeans as a 
source of vitamins A, B, and G, particularly as it compares 
with the value of yellow corn.
 “Vitamins are food nutrients essential for animal 
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growth and health. Altho required in extremely small 
amounts, they are present in most food materials in very 
small concentrations. Hence it is quite possible that 
practical rations or diets occasionally may be defi cient in 
one or more vitamins. Like other good things vitamins 
are appreciated most when they are absent. In such cases 
pathological conditions develop which are more or less 
characteristic of vitamin shortages. When vitamin A is 
absent from the diet, for instance, the animal is subject to 
an infl ammatory condition of the eye, decreased resistance 
to disease, stones in the kidney or bladder, and nerve 
degeneration. A lack of vitamin B is followed by loss of 
appetite, nerve infl ammation, paralysis, breathlessness, 
and digestive disturbances, while a defi ciency of vitamin 
G leads to serious infl ammations of the mouth and tongue, 
extending thruout the alimentary canal, infl ammations of 
the skin symmetrically distributed, and mental disturbances. 
The diseases beriberi and pellagra in man are entirely or in 
part the result of dietary defi ciencies of vitamins B and G 
respectively. Both in human nutrition and in animal nutrition 
it is evidently important to discover which foods are good 
sources of the various vitamins necessary to animal and 
human life.”
 Supplemented [corn] silage equal to soybean hay for 
sheep (p. 118-20). Soybean meals are compared further for 
chick feeding (p. 128-30).
 Entomology investigations: Prompt control halts 
insect threat to soybean crop (p. 159-60; Cutworms and 
armyworms caused heavy damage, but were controlled by 
poisoned bait).
 Agricultural economics investigations: Accounting 
studies show ways to reduce farm costs (p. 200-02; net 
profi t per acre in 1932, 1933, and 1934 is given for soybeans 
{harvested with a combine}, soybeans {threshed}, and 
soybean hay. Farmers lost money on all three in 1932 
and 1933, but made a profi t on all 3 in 1934). Demand is 
one of the factors affecting [soy] bean prices (p. 218-19; 
“Production of soybeans in Illinois and also in the United 
States in 1934 was the highest on record, owing largely to 
the AAA {Agricultural Adjustment Act of 1933, which paid 
farmers to reduce crop acreage} programs and to the severity 
of chinch bug damage”).
 Home economics investigations: Best varieties of 
soybeans for food being located (p. 298-300; There “is a 
rapidly expanding list of manufactured food products made 
of or containing soybeans,–that is, soybean fl our, oil, and 
milk.” About 35 “varieties of soybeans which are known 
as vegetable types have been used and compared with the 
so-called commercial types.” “The beans while immature 
all had a vivid green color which makes them a very 
promising fresh vegetable.” Some varieties, such as Illini, 
are very acceptable as a garden vegetable in both the green 
and mature states. Freedom from shattering in the fi eld is 
probably directly connected with diffi culty of shelling the 

beans in the green state). Address: Dean and Director of the 
Station, Urbana, Illinois.

887. Ontario Agricultural College and Experimental 
Farm (Guelph), Annual Report. 1936. Department of fi eld 
husbandry. 61:74-81. For the year 1935. See p. 80.
• Summary: In the section on “Extension work” is a 
subsection (p. 80) titled “Soybean demonstrations” which 
begins: “Nearly three hundred farmers have co-operated 
with the Field Husbandry Department in conducting soybean 
demonstrations since this work was undertaken a few years 
ago. In 1935 there were forty-seven acre-plots, of which 
twenty-nine were for seed production and eighteen for hay. 
They covered thirty-six counties. Reports from farmers who 
made the tests show an average seed yield of over 20 bushels 
per acre, and an average hay yield of 2 3/4 tons per acre.”
 Note: W.J. Squirell, B.S.A. is professor and head of the 
department. O. McConkey, B.S.A., M.S., Ph.D., is associate 
professor. Address: Guelph, Ontario.

888. Rouest, Leon; Guerpel, Henry de. 1936. Le soja 
français et ses applications agricoles et industrielles [The 
French soybean: Its agricultural and industrial applications]. 
Chateauroux, France: G. Langlois. xxiii + 99 p. 28 cm. [42 
ref. Fre]
• Summary: Contents: Preface, by L Brétignière (Prof. at 
Grignon, Member of the Academy of Agriculture). Preface 
to the fi rst edition, by Louis Forest (1921). Introduction to 
this new edition: Soviet Russia and the soybean (le Soja; 
includes the story of Rouest’s stay in the Northern Caucasus, 
Russia, from 1930 to 1933), Germany and Poland take up 
the soya question, the canons [guns] of Germany versus 
the Manchurian soybean, a secret contract to provide the 
weapons of war, organization of a Polish bank in Manchuria, 
Germany cultivates soybeans in Romania and Bulgaria 
in preparation for the war, France and the cultivation of 
soybeans.
 1. What is soja? 2. History of the propagation of soja: 
Introduction of the soybean into France and Europe, the 
soybean is cultivated in central Europe, in Austria, in 1875, 
in France the soybean is the object of numerous trials from 
1876 to 1881, its cultivation worldwide, the study and 
acclimatization of soya become generalized.
 3. Botanical characters of the soybean: And the varieties 
of soybeans. 4. Chinese varieties: The soybean in China, the 
production of soya in China in 1916 and 1917, production 
of soya in the Far East during the year 1928, exportation of 
soya from the Far East to Europe.
 5. Japanese varieties: The soybean in Japan, varieties 
of soya from Indochina and from other Asian countries. 6. 
The soybean in America: American varieties, cultivation 
of soybeans in Ohio, selection of soya using pure lines in 
Connecticut.
 7. The soybean in Europe: Italy, Russia, France, 
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French climatic zones for the cultivation of Soja hispida, 
the Atlantic zone, the continental zone, the Mediterranean 
zone and climate, can the soybean be cultivated in all the 
French climates including those in the north, northeast, 
and northwest, speedy production of soybeans in view of 
agricultural production and of the creation of early varieties 
for the regions in north and northeast France.
 8. Instruction for growing soja in France. 9. Soja 
in Manchuria. 10. Soja seeds. 11. Selection of soja. 12. 
Varieties of soja. 13. Different ways of planting soya seeds. 
14. Soy yield. 15. Nitrogen fi xation in soya seeds. 16. Tilling 
and preparing the earth. 17. Soja fodder. 18. Soja, striking 
and improving. 19. Harvesting soja grain. 20. Soja oil. 21. 
Soja oil-cake for animal feeding. 22. Vegetable milk, soja 
milk and industrial casein.
 23. Soja in human food: Soy fl our and its applications, 
soy bread with wheat, nutritional composition of soja 
compared to dry legumes, soy viewed as a dry legume 
to replace meat, comparative production of nutritive 
elements among the various legumes used for human food, 
comparative value in calories of the usual foods and of soja, 
preparation of soy soups and meals in compressed tubes, 
what varieties of soy can serve the special needs of human 
nutrition, Sojenta, potatoes stuffed with soy, force meat balls 
(boulettes) of rice and soy, bread of rice and soy, pudding 
of soy and rice, soy sprouts and their food value, fresh soy 
sprouts in a salad, soy sprouts with vegetables, soy preserves 
and confections, soy chocolate, soy coffee, soybeans 
conserved in containers, soy with smoked fi sh, soup with 
soy vegetable meat, soymilk soup, omelet with smoked soy 
vegetable ham, green soy sprouts, soy cake, soy force-meat 
fritters.
 24. The utilization of soja in the Far East: Vegetable 
cheese (tofu), soy-based condiments, Japanese natto (2 
types), Japanese miso, Chinese miso, soy sauce (soyou or 
schoziou), making soy sauce in Kwantung, China, making 
soy sauce in Japan, koji or molded rice.
 25. The culture of soja in North Africa (Rouest has 
varieties that would grow and yield well in the French 
colonies of Tunisia, Algeria, and Morocco). 26. Opinions of 
some authors on soja. Conclusions. Bibliography on soja.
 A small photo on the “Dedication” page shows Léon 
Rouest (born in Paris on 11 Nov. 1872).
 Concerning soy in Russia (USSR) (p. 52-53): In Russia, 
the soybean has been known for quite a long time, specially 
in Ukraine and Bessarabia, but it was never grown over 
a large area, and was given a back seat (low priority) in 
agriculture until after the revolution of 1917. It was not until 
1926-27 that cultural trials were conducted on farms in the 
state of Northern Caucasus (d’Etat du Caucase du Nord). 
In the regions of Rostov-on-Don (Rostow-sur-Don; Rostov-
na-Donu), Eisk (near Krasnodar), Stavropol, Prim-Koumsk, 
Yessentuki / Essentuki in the Kuban and Kuban River area 
of the North Caucasus region of southern Russia, the yields 

were 11 to 16 quintals.
 In 1927 there were 600 ha planted to soybeans, 
increasing to 17,000 in 1928, in the kolkhoz (collective) 
farms or the sovkhoz (state owned) farms.
 In 1929-1930 and until 1932-1933 there were very 
laudable / praiseworthy efforts to propagate soybeans in 
favorable regions, especially in the North Caucasus, but the 
soils of this region, although they are very rich and well 
suited to soybeans are also very rich in bad weeds and the 
results obtained up to the present do not seem favorable. As 
I said earlier, the soybean is a technical plant of the intensive 
cultivation type. It is very well suited to the soil and climate 
of Russia, but it is less well suited to the indolent character of 
people who are accustomed to cultivating only small parcels 
and who are suddenly, through collectivization, thrown into 
cultivating immense fi elds. In spite of the remarkable efforts 
at mechanization, the peasants who submit to collectivization 
and who do not yet understand it very well, the cultivation of 
soybeans does not assume the importance hoped for (p. 52).
 Note: This is Rouest’s fi rst book about soy since 1930. 
Address: France.

889. Rouest, Leon; Guerpel, Henry de. 1936. Le soja français 
et ses applications agricoles et industrielles: La Russie 
Sovietique et el Soja [The French soybean: Its agricultural 
and industrial applications: Soviet Russia and the soybean 
(Document part)]. Chateauroux, France: G. Langlois. xxiii + 
99 p. See p. xv-xvii. 28 cm. [Fre]
• Summary: The propagation of new edible plants for 
man requires a true apostleship. I could say, along with 
Mr. Paillieux, who was the fi rst in France to draw farmers’ 
attention to Soy, and now fi fty years later: “Our point of 
departure was not fortunate.” Since 1921, date of the fi rst 
publication of my study, Le soja et son lait végétal (“The 
soybean and its vegetable milk”), after having exerted every 
possible effort in France to propagate Soy, I expatriated 
myself in 1930 to study and propagate Soy in Soviet 
Russia where I found excellent agrologic and climactic 
conditions. Back in France, towards the end of my life and 
my agronomic carrier, will this new study shake my fellow 
citizens’ inertia? Will they wait, once more, to be tributaries 
to foreigners while they themselves are in a position, if not 
to take the lead, at least to step at a level worthy of our needs 
and our agriculture?
 More than ten years have passed and already, in 1930, 
la Librairie Agricole de la Maison Rustique [my publisher] 
informed me in Russia, where I had gone to cultivate Soy 
varieties that I had already acclimated in France, that the 
fi rst edition of my book had completely sold out and that it 
would be useful and necessary to produce a new edition and 
complete it with new documents.
 If I did not answer sooner to this invitation, it is because 
I wanted to fi nish studying several problems related to 
Soy: the problem of selecting varieties suited to different 
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agricultural regions, the cultivation of pure lines, and above 
all the possibility of cultivating Soy on large areas and thus 
mechanizing the harvest.
 I bring thus, with this new edition, the experience 
acquired in Russia where Soy has been cultivated since 1930, 
on rather large areas, although these areas have not reached 
the numbers proposed in the Five Year Plan, which called for 
several million hectares.
 For the time being, Soy is remaining stationary in Russia 
because once it was noticed, a bit late according to my point 
of view, that Soy could not be cultivated in the same manner 
as wheat which is the typical extensive cultivation plant, that 
is a poorly tended type of cultivation. They noticed this after 
a considerable number of years of experiments that are more 
of the social realm rather than of the agronomic realm.
 It was fi nally understood that Soy is and remains the 
intensive type of industrial crop and that one could, even 
against a formidable apparatus, cultivate it in a collective 
social regime.
 Furthermore, this disfavor that reigns in Russia towards 
Soy farming also accounts for to its poor utilization.
 Following the mandatory collectivization of the soil 
in 1932 and 1933, the peasants having refused to work 
collectively, a famine followed that was not total, truth 
be told, but that was particularly felt in the regions most 
favorable to Soy cultivation, in the richest black farmland of 
Ukraine and the Northern Caucasus.
 Deprived of bread and other food items, people jumped 
on Soy which had never before entered into their diets. The 
main cause of this was the lack of knowledge on processes 
and means of Soy utilization as are practiced in the East 
Asia.
 This Soy availability indeed saved the life of thousands 
of individuals but these same individuals retained a dislike 
of it, and it will be diffi cult to make that dislike go away. The 
ignorance of the need for preliminary preparation of the soy 
bean was its sole reason.
 At the beginning of the introduction of Soy in Russia, 
the Soviet leaders had many hopes that did not materialize. 
The hope fi rst of creating a real / veritable monopoly of 
the export of Soy, encouraged by the Germans, who were 
expecting to have on their side, fats and food by-products 
necessary to their policy of expansion and, on the Russian 
side, the immense expanses of land that they own, enabled 
them to contemplate an economic power that they alone 
in Europe would be able to possess. But, unfortunately for 
them, they had not understood that Soy cultivation is only 
suited for countries whose large population is obliged to live 
of fairly small plots of land and devotes to this nourishing 
plant all the care that people of Mongolian origin are capable 
of.
 Soy cultivation is an intensive cultivation wonderfully 
suited to a society based on the family and not a society 
based on the collective spirit which, through its shear size, 

tends to practice an extensive type of cultivation where little 
care is exerted.
 Soy cultivation can only be undertaken by hard-working 
individuals. It is neither suited to the temperament or the 
psychology of the Russian people.
 The psychological error generated, among the Russians, 
an agronomic error. Russia, as it stands to-day under the 
communist regime, will never export soy because the social 
framework that it adopted is not compatible with the care and 
work that it requires.
 By merely looking at and observing the cultivation 
of Soy as it is done on vast expanses of land among their 
neighbors of Mongolia, Manchuria and China, it is possible 
to perceive the error that was going to be committed in 
introducing this crop, but it is common in Soviet Russia, not 
to take into account what is viewed as the survival of old 
customs and work that must disappear under the drive of 
modern mechanization and social concepts professed in that 
country.
 As in many other things, the Bolshevik pride has 
rejected as unnecessary and mostly hampering the 
observations mentioned earlier. Among the hopes that did 
not realize and that probably never will be, is the hope to 
create, for the needs of the collectivization, Soy varieties that 
are suffi ciently early and a tall plant that would yet remain 
highly productive; this is physiologically impossible and 
mostly having the fi rst row of bean pods at a height such that 
these could be harvested with the machines that are actually 
used for the wheat harvesting.
 Thus what is required is creating the plant for the 
machine and not creating the machine for the plant. That 
is a reversal of all the theories that form the background of 
modern, scientifi c agriculture. But that’s is the way it is!
 I did not linger in attempting to solve such problems 
because I confess not being capable of solving such 
problems.
 Thus the soy cultivation is, just as it is for beets and all 
cultivated plants (plantes sarclees), a crop of the intensive 
type. Those who have neither the will or the physical 
strength should not attempt this crop. One should not believe 
however that large fi elds do not suit Soy. I saw in 1933, at 
Kropotkine (in Northern Caucasus), in a German concession, 
fi ve hundred hectares on a single plot of land, without a 
single weed, in a state of perfect cleanliness. The yield reach 
from 15 to 18 quintals (1 quintal = 100 kg) [per hectare] even 
though the soil was poor and no fertilizer was used. These 
yields, that are not extraordinary if these are compared to the 
small Manchurian or Chinese plots which generally reach 
from 20 to 30 quintals may be considered good and normal 
due to the poor soil.
 A few days after my visit to this German agricultural 
project, I learned that this concession had been liquidated 
and that its personnel had returned to Germany. At the 
same time, Russian newspapers were beginning a violent 
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campaign against the Hitler’s Germany, and were publishing 
the documents that are inserted later in this book.
 At that time I decided to leave Russia and take with me 
all the French Soy varieties introduced in the 1930s. My 
duty as a French agronomist was dictating my return to my 
Motherland in the hope of bringing back with me the same 
arms of national and economic defense. Address: France.

890. Post, A.H. 1937. Soybeans: Their adaptation and 
production in Montana. Montana State College Agricultural 
Experiment Station, Bulletin No. 335. 11 p. [2 ref]
• Summary: “Soybeans were grown for hay at the Montana 
Agricultural Experiment Station [at Bozeman] during the 
years 1914 and 1915, and produced an average yield of 1.74 
tons of hay per acre. In 1922 two varieties were seeded in 
rows, but failed to mature seed. A more extensive soybean 
varietal experiment was conducted in 1923 and the data are 
given in table 1.” Eleven varieties were tested for hay. The 
average yield was 2.12 tons of hay per acre on a dry weight 
basis. Manchu S.P.I. 30593 gave the highest yield 3.04 tons.
 “At the end of the growing season in 1924 the following 
statement was made by the Agronomy Department. ‘The 
experience of the past two seasons coupled with the evidence 
collected from 1914 to 1922, inclusive, indicates that 
soybeans are not adapted to the cool and rather short growing 
season which prevails in the higher mountain valleys in 
western Montana.’”
 “In 1933 and 1934 several varieties of soybeans were 
grown in rows to observe their agronomic characteristics.” 
The earliest varieties were Wisconsin Black and Minsoy, 
which produced only about 10% mature pods, indicating that 
“soybeans have no place in the higher mountain valleys as a 
possible seed crop.
 “At the Huntley Experiment Farm, Huntley [south-
central Montana], soybeans have been grown under irrigation 
intermittently for seven years, maturing a light crop of seed 
in only three of those years. Seed yields have been about 400 
pounds and hay yields 2.8 tons per acre...
 “Soybeans on dry land:... Soybean investigations at the 
Northern Montana Branch Experiment Station, near Havre, 
have been limited to miscellaneous tests and observations... 
In 1931 the yield of Great Northern Beans was 14.1 bushels, 
whereas six soybean selections averaged 3.8 bushels, varying 
from 1.8 to 4.7 bushels per acre...
 “In 1916 and 1917, ten strains of soybeans were planted 
on dry land at the Judith Basin Branch Station near Moccasin 
[central Montana], but their cultivation was discontinued 
because the crop lacked promise...
 “Soybeans have been grown on dry land at the Huntley 
Branch Station [south-central Montana] since 1922.”
 Note: This document contains the earliest date seen 
for soybeans in Montana, or the cultivation of soybeans 
in Montana (1914). A careful examination of the Montana 
Agric. Exp. Station Annual Reports from the 16th Annual 

Report (for the year ending June 30, 1909) to the 24th 
Annual Report (for the year ending June 30, 1917; Published 
1918) found no mention of soybeans. Address: Assoc. 
Agronomist, Bozeman, Montana.

891. Louisiana Agricultural Experiment Station, Bulletin. 
1937. Crops and soils information. No. 283.p. 30-40. March.
• Summary: Each of the four parts of this Bulletin is by 
different authors. Part II, titled “Corn work / Corn varieties, 
breeding, and culture,” by H.B. Brown and Hugo Stoneberg 
(p. 20-29) has a section (p. 24) titled “Corn spacings with 
soybeans planted in the row,” which states: “Biloxi and 
Otootan soybeans were planted in the corn row when the 
corn was planted.” Another section (p. 24-29) is about the 
“Effect of soybeans on corn yields when planted in the corn 
row, when planted in rows alternating with corn rows, when 
rate of seeding is varied, when turned under or taken off for 
hay.” A photo (p. 27) shows a fi eld of “Cotton after corn and 
soybeans.”
 Part III, titled “Soybeans, oats and forage crops,” 
by John P. Gray and Dawson, M. Johns, has sections on: 
Soybeans: Soybean varieties, edible soybeans (“All varieties 
of soybeans may be cooked and eaten as table food, but 
certain varieties such as Easycook, Rokusun, and Hahto are 
the most satisfactory.”). Soybean culture: Width of rows, rate 
of seeding, date of planting, grazing, inoculation.
 “Soybean variety tests have been conducted in Louisiana 
each year since 1929.” The soybeans grown in Louisiana 
are of two general types: the viney type, of which Otootan, 
Laredo, Barchet, and Louisiana Selection 108 are examples; 
and the upright or stiff-stem type, which includes Biloxi, 
Mammoth Yellow, Tokyo, Delsta, Mamloxi, and Looney-2. 
The varieties of the viney type have fi ne stems with 
numerous branches and rather small leaves. Having fi ne 
stems, they make a better quality of hay.” Other varieties 
tested in Louisiana include Avoyelles, Delnoshat, Chiquita, 
and Palmetto.
 Tables show: (1) Date of seeding soybeans. Shows 
how the date of planting the Biloxi and Louisiana Section 
60 varieties affects the yields of hay and seed in 1931, 
1932, 1933, and 1934, plus the 4-year average. For Biloxi, 
July 20 gave the highest seed yield (6.3 bu/acre), whereas 
for Louisiana Section 60, March 17 gave the highest seed 
yield (11.2 bu/acre). (2) Soybean inoculation test with four 
variables: (1) Inoculation–Soybeans not grown the year 
before. (2) No inoculation–Soybeans not grown the year 
before. (3) Inoculation–Soybeans grown the year before. (4) 
No inoculation–Soybeans grown the year before. This test 
was conducted in 1935 and 1936. The highest seed yield was 
obtained with (1) but, surprisingly, the yield was only 4.5% 
higher than (2).

892. Wiggans, R.G. 1937. Soybeans in the northeast. J. of the 
American Society of Agronomy 29(3):227-35. March.
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• Summary: “The objective of this paper is to give certain 
experimental results as evidence upon which to form an 
opinion in regard to the possibilities of soybeans in the 
northeast and in New York State in particular.”
 Discusses soybeans as forage, silage, and for grain in the 
northeast, based on experiments from 1929 to 1934. Results 
show: “The narrower the space between rows, the higher 
the yield.” An 8-inch spacing gives the highest yields, about 
38 bu/acre. Conclusion. The “place of the soybean plant in 
northeastern agriculture is not entirely clear,” but “it shows 
suffi cient promise to justify more study...” Address: Prof. of 
Plant Breeding, Cornell Univ., Ithaca, New York.

893. Rozul, J.B. 1937. Cost of production of soy bean 
(Glycine hispida). Abstract by Felix J. Madrid. Philippine 
Agriculturist 26(5):475-76. Oct.
• Summary: This abstract of Rozul’s 1937 thesis, presented 
for the degree of Bachelor of Agriculture no. 675, analyzes 
the cost (in pesos) of production under Los Baños conditions, 
in both the wet and dry seasons. The cost of production was 
86.90 pesos/hectare for the wet-season culture and 62.39 
pesos/ha for the dry season. The cost of production per cavan 
of soy bean seeds was 5.19 pesos for the wet-season crop and 
15.07 for the dry season. Yields per hectare were as follows: 
16.73 cavans of seeds and 2,900 kg of straw from the wet-
season crop, and 4.14 cavans of seeds and 270.5 kg of straw 
from the dry-season crop.

894. Salgues, René. 1937. Étude agronomique et chimique 
de quelques Sojas cultivées en France [Agronomic and 
chemical studies on some varieties of soybeans grown in 
France]. Revue de Botanique Appliquee & d’Agriculture 
Tropicale 17(194):724-37. Oct. [1 ref. Fre]
• Summary: The author has conducted soybean trials with 
various varieties since 1921 in the region of Brignoles, 
France. Some of the best studies on soya in France have 
been written by Mlle. Marie-Thérese François, Professor at 
the Faculty at Nancy, France. They appeared during 1935-
36 in the Actes et Compte-rendus de l’Association Colonies 
Sciences. A table gives statistics for the world’s principal 
countries importing and exporting soybeans and soy oil, 
during 1925-29, 1932, 1933, and 1934.
 Details are given on soybean trials conducted in the 
region of Brignoles. Eleven varieties were grown, obtained 
from various locations. For each variety is given: Variety 
names or numbers. Germination percentage. Density. Weight 
of 100 seeds. Plant habit. Flowering (usually none). The date 
obtained, varietal names, and seed weights, when given, 
are shown in parentheses. The locations are: 1. Botanical 
Garden of Eala, Belgian Congo (3 numbered varieties; 100 
seeds weigh 28.6, 27.9, and 31.4 gm). 2. Botanic Gardens, 
Peradeniya, Ceylon (23.5 gm). 3. State Botanical Garden, 
Buitenzorg, Java (2 numbered varieties; 29.1 and 15.5 gm). 
4. Botanic Gardens, Singapore, Straits Settlements [incl. 

Malaya] (22.3 gm). 5. Botanic Gardens, Sibpur, Calcutta, 
British India (22.3 gm). 6. Agricultural Service, Beirut, 
Lebanon (Service de l’Agriculture, Beyrouth; Etat du 
Grand Liban) (1924; 35.6 gm). 7. Botanical Garden, Tabor, 
Czechoslovakia (1924; 18.4 gm). 8. Technische Hoogeschool 
Culturtuin voor Technische Gewassen, Delft, Netherlands 
(4 varieties–alba 34.3 gm, nigra 26.5 gm, ochroleuca 23.8 
gm, Sangora 21.2 gm). 9. Bureau of Plant Industry, USDA, 
Washington, DC, USA (2 varieties–alba 27.8 gm, nigra 
24.3 gm). 10. College of Agriculture, Univ. of Wisconsin, 
Madison, Wisconsin, USA (3 varieties–Mandarin 54 23.6 
gm, Manchu Ped. 3 19.6 gm, Ito San 57 27.3 gm). 11. Dr. 
Trabut, then Pr. Maire, Direction du Service Botanique, 
Algers, Algeria (4 or 5 varieties–Haberlandt 1929 19.8 gm, 
Black No. 6 (black eye) 23.7 gm, Précoce 1 1922 23.9 gm, 
Mamouth [Mammoth] 26.7 gm.).
 An analysis of the chemical composition of the seeds 
of most of these varieties is given on p. 722, and a detailed 
analysis of the oil of six varieties is given on p. 733.
 Details on large scale cultivation of 11 other varieties of 
soybeans at Vaucluse are also given (p. 734-36). The variety 
names (in French) are: Jaune de Pologne, Soja brun, Soja 
saumon, Mandarin, Hato tacheté noir, Vert monstre, Hato 
noir, Tokyo noir, Sun Yat Sen, Mandchou [Manchu], 206 
vert. For each is given: Color of the seeds, color of the pods, 
density, yield in 100 liters per hectare, yield in kg/ha (ranged 
from a high of 2,870 for Hato tacheté noir to a low of 1,530 
for Soja brun). weight of 1000 seeds in grams, number of 
seeds per kg, seeding rate (kg/ha), number of times the seeds 
were harvested.
 A fi nal section on soymilk gives the composition of 
soymilk made by the author from 5 varieties of soybeans.
 Note: This is the earliest document seen (Dec. 
2007) concerning soybeans in Lebanon, and (probably) 
the cultivation of soybeans in Lebanon. This document 
contains the earliest date seen for soybeans in Lebanon, or 
the cultivation of soybeans in Lebanon (1924, probably). 
The source of these soybeans is unknown. Large green 
soybean seeds were sent from Beirut to France in 1924. 
Address: Fondation Salgues de Brignoles (France) pour le 
developpement des sciences biologiques.

895. Keilholz, F.J. 1937. Best soybean varieties. Country 
Gentleman 107(11):64. Nov.
• Summary: “With a new record crop of more than 6,000,000 
acres of soybeans grown in the United States this year and 
further developments in sight for next season, there will be 
more of a premium than ever on growing superior and high-
yielding varieties. In. Illinois, leading soybean producing 
state of the nation, the matter of improved varieties is 
considered so all-important that W.L. Burlison, head of the 
department of agronomy at the University of Illinois, and 
J.C. Hackleman, crops extension, have conducted careful 
variety tests at three different points in the state for a number 
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of years.
 “At Urbana, in the heart of the state’s soybean belt, there 
is a difference of about 6½ bushels an acre between the ten 
leading varieties and selections that have been grown for a 
considerable period. Eliminating fractions of bushels, the 
rank of these ten Urbana varieties is: Manchuria 13-177, 33 
bushels; Type 117, 33 bushels; Scioto, 31 bushels; Illini, 31 
bushels; Dunfi eld, 31 bushels; Manchu, 30 bushels; Mandell, 
30 bushels; Mansoy, 29 bushels; Macoupin, 29 bushels; and 
Morse 230, 27 bushels.
 “At Alhambra, in Southern Illinois, fi ve of the better 
soybeans with their average comparable yields over a period 
of years are: Macoupin, 26 bushels; Mansoy, 25 bushels; 
Morse 230, 25 bushels; Illini, 24 bushels; and Manchuria 13-
177, 24 bushels.
 “At De Kalb, in Northern Illinois, special attention 
is being given to early varieties because of the growing 
interest in soybeans both for grain and hay. Four of the better 
Northern Illinois varieties that have been grown at least three 
years are Selection Manchu (Thomas), Mukden, Funman, 
and Manchu (Wisconsin).” Address: Extension editor, Univ. 
of Illinois.

896. Bailey, C.F. 1937. Dominion Experimental Station, 
Fredericton, N.B. [New Brunswick]: Results of experiments 
1931-1936 inclusive. In: 1937. Experimental Farms Reports 
1930-1938, Branch Farm Reports (Eastern Edition). Ottawa, 
Canada: Canada Department of Agriculture, Dominion 
Experimental Farms. See p. 38-40.
• Summary: In the section on forage crops, the subsection 
titled “Annual Hays” (p. 38-39) notes that 90 lb of Mandarin 
soybeans yielded 2.02 tons/acre of hay and 90 lb of 
Wisconsin Black soybeans yielded 2.01 tons of hay. These 
soybeans were tested for 3 years, from 1934 to 1936. “The 
yields were not as large as those from either oats alone, 
the oat mixtures, or the millets. The hay, however, was of 
superior quality, as it had a high percentage of protein. By 
using straddles, this crop was readily made into hay... Oats, 
oat mixtures and soybeans were sown with an ordinary grain 
drill.”
 The next subsection, titled “Soybean,” states: “While 
the widespread interest shown by farmers in New Brunswick 
in the soybean is largely due to the good results obtained 
in other provinces of Canada, and the United States, where 
the growing season is longer, results obtained at this station 
indicate that fair yields can be obtained in this section of 
New Brunswick. When the high percentage of protein in the 
soybean is taken into consideration, the possibilities of this 
crop seem well worthy of consideration.
 “Early maturing soybeans have ripened satisfactorily 
every year. Medium early varieties usually ripen seed and 
they have produced the largest yields in favourable seasons... 
The late maturing varieties such as Manchu, Disco and 
O.A.C. 211 have not been suitable as a seed crop even in 

favourable years.
 “For the three years 1933, 1934 and 1935, Manchu 
(Hudson) and Mandarin, two medium early varieties, 
yielded an average of 26.61 and 26.6 bushels seed per 
acre respectively. In the same period Wisconsin Black and 
Manitoba Brown, two early varieties, yielded 24.69 and 
23.11 bushels per acre respectively...
 “Manitoba Brown, which is the earliest variety tested, 
required 117 days to mature in 1933 and 1934, and 130 
days in 1935. Also discusses varietal tests in 1935 and 1936, 
effect of inoculation on yield, effect of superphosphate on 
maturity, and the use of soybeans for hay.” Address: B.S.A., 
Superintendent (of this station).

897. Baird, W.W. 1937. Dominion Experimental Farm, 
Nappan, N.S. [Nova Scotia]: Results of experiments 1932-
1936. In: 1937. Experimental Farms Reports 1930-1938, 
Branch Farm Reports (Eastern Edition). Ottawa, Canada: 
Canada Department of Agriculture, Dominion Experimental 
Farms. See p. 36, 39-40.
• Summary: In the section titled “Forage Crops,” soybeans 
are fi rst discussed in the subsection titled “Annual Crops for 
Hay.” Wisconsin Black soybeans were one of a number of 
crops tested; 90 lb were seeded. They “produced a crop of 
hay which was only fairly satisfactory, but further tests may 
show these to have some value as an annual hay crop.”
 The subsection titled “Soybeans for Seed” states: 
“Soybeans are a comparatively new crop in this province. 
They have been compared with other crops for annual hay 
purposes in another section of this report... Only the earlier 
varieties can be matured with certainty under conditions 
as they exist in this locality. Manitoba Brown, the earliest 
variety tested, has matured every year during the past four 
years, but it has not yielded quite so well as some of the later 
maturing varieties, even though the later varieties had not 
entirely reached maturity when killed by frost. Wisconsin 
Black, which is about a week later in maturing than 
Manitoba Brown, has been successfully ripened.
 “Mandarin is about as late a variety as is likely to mature 
and it cannot be depended upon every year. O.A.C. 211 is 
later than Mandarin and has ripened in favourable years only. 
Manchu has not matured in any year of the test.
 “Manitoba Brown and Wisconsin Black are likely to 
be most satisfactory when full maturity is desired, although 
Mandarin has given a higher yield.
 “Substantial increases in yield have been secured by 
inoculation of the seed, which indicates that the seed should 
always be inoculated unless the organism is known to be 
present in the soil.” Address: Superintendent (of this station).

898. Becker, Joseph A.; Froehlich, Paul; Hendrickson, 
Roy F.; et al. comps. 1937. Agricultural statistics 1937. 
Washington, DC: U.S. Government Printing Offi ce. 486 p. 
Index. 24 cm. For soybeans and soy products see p. 218-220.
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• Summary: This volume presents information formerly 
published [until 1935] in the statistical section of the 
Yearbook of Agriculture” (p. 1).
 Page 218: Table 290. Soybeans: Acreage, yield, 
production, and season average price per bushel received by 
producers, by States, average 1928-32, and annual 1935 and 
1936.
 Page 218: Table 291. Soybeans: Production in specifi ed 
countries, 1924-25 to 1935-36 (in 1,000 bushels). The 
countries are: United States, Manchuria, Chosen (Korea), 
Japan, Netherland India (later Indonesia). Note: Data from 
Manchuria are reports from the South Manchuria Railway 
and do not include the large production of China proper. 
Manchuria is by far the biggest soybean producer in 1936, 
with 155.424 million bu produced. U.S. production increased 
from 4.947 million bu in 1924 to 44.378 million bu in 1935.
 Page 219: Table 291. Soybeans: Average price per 
bushel received by producers, United States, 1926-27 to 
1936-37. The weighted average price ranged from a low of 
$0.48 in 1931-32 to a high of $2.00 in 1926-27.
 Page 219: Table 203. Soybeans for seed: Average 
wholesale selling price per bushel at Baltimore [Maryland] 
and St. Louis, Missouri, 1926-1925. The price in St. Louis 
ranged from a low of $0.94 in 1933 to a high of $2.66 in 
1929.
 Page 220: Table 294. Soybeans crushed and crude oil 
produced by quarters, 1926-27 to 1935-36 (in 1,000 pounds). 
The total soybeans crushed increased from 335,000 bu in 
1926-27 to 25,181,000 bu in 1935-36. The total soybean oil 
produced rose from 2.650 million lb in 1926-27 to 208.964 
million lb in 1935-36.
 Page 220: Table 295. Soybean oil, domestic crude: 
Average price per pound, in drums, New York, by months, 
1929-30 to 1936-37.
 Page 221: Table 296. Soybeans and Soybeans and 
soybean oil: International trade (principal importing and 
exporting countries), average 1925-29, annual 1933-35.
 Page 225: Table 394. Hay, tame by kinds: Acreage 
and production, United States, 1919-1936. Note: Soybean, 
cowpea, and peanut vine hay are grouped together. Their 
total acreage rose from 2.332 million acres in 1929 to a 
peak of 8.027 million acres in 1934, falling to 6.829 million 
acres in 1936. Their total production rose from 2.078 million 
short tons (1 short ton = 2,000 lb) in 1929 to a peak of 7.788 
million short tons in 1935, falling to 5.411 million short tons 
in 1936 (preliminary).
 Page 265: Table 471. Imports of principal agricultural 
products into the United States by countries, 1928-29 to 
1935-36. Soybeans were imported from China, Japan, 
Kwantung, Germany, other countries, and total. The total 
decreased (because of the Smoot-Hawley Tariff Act of 1930) 
from 76,366 tons in 1928-29 to 18,277 tons in 1935-36.
 Page 368: Table 471 continued. Soybean oil was 
imported from Kwantung, China, Japan, other countries, and 

total. The total decreased from 17.172 million lb in 1928-29 
to 11.284 million pounds in 1935-36 (because of Smoot-
Hawley).
 Page 371. Table 472. Oil cake and oil-cake meal: 
International trade, average 1925-29, annual 1933-35. The 
main cakes are from cottonseed, fl axseed, peanuts, corn, 
etc. Soybean cake is not included in this table. The principal 
exporting countries in 1925-29 were the USA, USSR, and 
British India. The principal importing country in 1925-29 
was Germany (by far).
 Page 372: Table 473. Vegetable oils: Exports from the 
United States, 1909-10 to 1935-36. The main vegetable 
oil exported (by far) in 1909-10 was cottonseed oil at 223 
million lb. but by 1935-26 it had been reduced to a trickle, 
3.5 million lb. Soybean oil was fi rst exported in 1919-20 
when 67.7 million lb were exported. This decreased to 4.4 
million lb in 1935-36.
 Page 372: Table 474. Vegetable oils: imports into the 
United States, 1909-10 to 1935-36. Statistics for soybean oil 
imports started in 1911-12 with 28.021 million lb, increasing 
to a peak for 336.825 million lb in 1917-18 (during World 
War I), then decreasing to 11.284 million lb in 1935-26.
 Soybeans are also mentioned on pages 378 (farm 
business and related statistics. Crop and livestock summary: 
Acreage, production, numbers and value, average 1928-
32, and annual 1935 and 1936), 381 (total acreage an total 
farm value of principal crops, by States, 1935 and 1936. 
Note: Soybeans are not separated out from the many crops 
grown, Illinois and Iowa have the largest farm value in 
1936: 368 and 363 million dollars respectively). 382 (gross 
income from farm production, USA, by commodities, 1934 
and 1935). Address: U.S. Dep. of Agriculture, Yearbook 
Statistical Committee, Washington, DC.

899. Clark, J.A. 1937. Experimental Station, Charlottetown, 
P.E.I. [Prince Edward Island]: Results of experiments 
1932-36 inclusive. In: 1937. Experimental Farms Reports 
1930-1938, Branch Farm Reports (Eastern Edition). Ottawa, 
Canada: Canada Department of Agriculture, Dominion 
Experimental Farms. See p. 31-32.
• Summary: Soybeans are discussed in the section titled 
“Forage Crops.” “Soybeans and millet: Soybeans have been 
grown experimentally to determine their usefulness as a seed 
and hay crop. As these experiments have been conducted 
for the past few years only, defi nite conclusions cannot be 
drawn.
 “A number of the varieties tested have never matured 
owing to the shortness of the growing season. Manitoba 
Brown and Wisconsin Black have matured every year, with 
yields of ripe beans varying from 10 to 21 bushels and 13 to 
23 bushels per acre respectively. The yields were governed 
chiefl y by the season and the fertility of the land. When cut 
before maturity, Manitoba Brown gave a yield of 4 to 6 tons 
of green material per acre, and Wisconsin Black, 6 to 8 tons. 
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Mandarin matured seed in 1934 with a yield of 22 bushels 
per acre, and over a four-year period produced from 7 to 10 
tons of green material per acre. In rod row trials, Manchu 
(Hudson) and O.A.C. 211 gave a larger green yield than 
Mandarin. In 1936, a fi eld crop of Mandarin, O.A.C. 211 
and Manchu (Hudson), seeded May 23, in rows 28 inches 
apart, were ensiled with the fi eld crop of corn. The yields 
of soybeans were 9 tons, 1,882 pounds, 14 tons, 1,603 
pounds, and 14 tons per acre respectively.” Address: D.Sc., 
Superintendent (of this station).

900. Japan-Manchoukuo Year Book. 1937. Tokyo, Japan: 
Japan-Manchoukuo Year Book Co. 32 + xiii + 1304 p. Index. 
26 cm. Fourth annual issue. [Eng]
• Summary: Each year book is divided into two main parts: 
Japan, and Manchoukuo. On the title page, just below the 
title but in small letters we read: “Cyclopedia of General 
Information on the Empires of Japan and Manchoukuo. 
Appendices: Who’s Who Business Directory.” Below that is 
a small map showing the Japanese empire, circled, as part of 
East Asia–under which is printed: “Neither is Understandable 
Without the Other.” Below that are listed the cities and 
names of 18 agents worldwide. This book was published in 
mid-November 1936.
 In the Japan and Manchoukuo parts of the book, soya 
beans are most widely discussed in the respective chapters 
on Agriculture. In each case, information given the previous 
year is updated one year.
 Page 359: A large table gives the yield of rice and other 
cereals in koku per tan from 1904-08 to 1935. For soya beans 
the yield in 1935 was 0.67.
 Page 369: Table 27 shows production of “Beans, 
potatoes and sweet potatoes” in hectolitres from 1929 to 
1934. 1.80391 hectolitres = 1 koku = 5.11902 dry bushels 
(USA). For soya beans:
 3.902 million hectoliters in 1934
 Page 846: Two large tables show “Area under various 
crops (in hectares)” and “Amount of crops (metric tons)” 
in Manchoukuo yearly from 1924 to 1935. For soya beans: 
3.822 million metric tons in 1935
 The other principal crops shown in the tables are other 
beans, kaoliang, millet, maize, wheat, rice, upland rice, and 
other cereals.
 Page 847: The section on “Soya beans” has a new 
paragraph on the end: “Soya beans are exported to Japan, 
China, Europe, the South Seas and almost all other countries 
of the world. Their exports for the last few years are given 
below:
 2.207 million metric tons in 1930
 2.834 million metric tons in 1931
 2.562 million metric tons in 1932
 2.523 million metric tons in 1933
 1.976 million metric tons in 1934
 1.892 million metric tons in 1935

 Page 915: A pie chart shows principal exports from 
Manchoukuo in 1935. In descending order of importance 
they are: Soya beans 30.9%. [Soya] bean cake 12.2%. Coal 
9.6%. [Soya] bean oil 4.8%. Groundnuts 3.6%. Other beans 
3.1%, etc.
 Page 893 is all about soya beans in Industry in 
Manchoukuo. In recent years, exports of bean cakes have 
“been hard hit by the world-wide economic depression and 
the growth of the sulphate of ammonia [ammonium sulfate 
fertilizer] industry.
 “There are more than 3,000 bean oil mills throughout 
Manchoukuo, but those with worthy equipment are 402 in 
number as may be seen from the following table (as shown 
by the returns of the Dairen Bean Oil Association).
 The large table, titled “Bean oil mills” shows the 
number of mills in each locality for each for the following 
localities: Dairen 50, Yinkow 20, Antung 23, Harbin 43, 
South Manchuria 238, North Manchuria 28. Total: 402. Also 
given for each locality are the number of pressing machines 
(hydraulic or screwing [screw presses]) and the production 
capacity per day of beancake (pieces) and bean oil (kin).
 A small table (p. 893) shows the “Output of bean-cake 
and oil” in 1932. Bean cake was worth 72.1 million yen 
whereas bean oil was worth 31.6 million yen.
 Four large tables (p. 893-94) show “Exports of bean 
oil and bean-cake by countries, 1932-1935. About 70% of 
the soya bean oil (by weight) is exported to China, whereas 
about 48% of the bean-cake is exported to Japan & Chosen 
[Korea] and about 34% is exported to China.
 Page 897: A long section titled “Soy” [sauce] states: “In 
sympathy with the rapidly increasing number of Japanese 
residents since the foundation of the country [Manchoukuo], 
the soy industry has made marked developments. The 
output of soy in Kwantung Province, which was as limited 
as 14,500 koku in 1931, increased to 22,000 koku in 1932, 
to 25,000 koku in 1933 and to 27,000 koku in 1934. It 
is observed that 30 per cent. of the output is exported to 
Manchoukuo and 10 per cent. to China. The shipments to 
the former have of late begun to shrink in contradistinction 
to the increase in the local consumption. This is due to the 
growing development of soy brewing in Manchoukuo. Prior 
to the 1931 incident there was almost no production of soy 
in Manchuria, but at present it is produced to the extent of 
about 30 per cent. of the output of Kwantung Province. Thus, 
the Manchoukuoan soy is gradually invading the market 
along the S.M.R. line hitherto monopolized by the Kwantung 
brewers. The import of soy from Japan is reckoned at 10,000 
koku a year. In 1935 the Kwantung Province Soy Brewing 
Association was composed of fi fteen members. Principal 
soy breweries in whole Manchoukuo are the Dairen Soy 
Co., the Ikeda Shoten and the Shimaki Shoten, Dairen, and 
the Mukden Shoten and the Iyokoku Shoten, Mukden the 
Manshu Shoyu, Hsinking; and the Okada Shoten, Liaoyang.
 “According to the Manchurian Industrial Statistics, in 
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1932 there were 79 soy breweries, which were responsible 
for the production of 105,778 hectolitres, valued at 
¥1,599,548.”

901. McClary, J.A. 1937. Experimental Station, Lennoxville, 
P.Q. [Quebec]: Results of experiments 1931-1935. In: 
1937. Experimental Farms Reports 1930-1938, Branch 
Farm Reports (Eastern Edition). Ottawa, Canada: Canada 
Department of Agriculture, Dominion Experimental Farms. 
See p. 23-24.
• Summary: In the section titled “Forage Plants” there is a 
subsection titled “Soybeans.” “The fi rst experiments with 
soybeans at this station were conducted in 1924 and 1925. 
At that time the varieties of which seed was readily available 
were rather late in maturing, and, in the climate of this 
district, were of value only as a source of forage...
 “With the introduction of early high-yielding varieties, 
of which the seed can be ripened in the average season at 
Lennoxville, experiments with soybeans were started in 
1933. Results in the growing of the crop for hay were again 
unsatisfactory, but for grain or seed production excellent 
crops have been obtained.
 “Under average conditions and with suitable varieties 
it would seem that yields of from 20 to 25 bushels may be 
expected in a normal season. Moreover, as the grain is an 
excellent high protein feed, and as the crop is suitable on a 
wide range of soil types, it is one that farmers throughout the 
district served by this station could grow to advantage.
 “Variety Tests.–Of 4 varieties that have been tested for 
seed production, 3 have consistently ripened satisfactory 
crops. Manitoba Brown, which is the earliest, ripens usually 
about the 1st of September. The plants are about 18 inches 
high and seed is of a dark brown colour. Its average yield for 
the past 3 years was 24.67 bushels per acre.”
 Wisconsin Black has given a 3-year average yield of 
29.40 bushels/acre and Mandarin has given an average 
yield of 28.03 bu/acre. “Of the 3 varieties, Mandarin is the 
most desirable, in that the seed is of value commercially 
for processing as well as for feeding purposes. It is too late, 
however, for average conditions throughout this district.” 
Dates of seeding are also discussed. Address: Superintendent 
(of this station).

902. Journée, C.; Tilkin, F. 1938. Un essai de culture du soja 
en Belgique [A soybean culture trial in Belgium]. Bulletin 
de l’Institut Agronomique et des Stations de Recherches de 
Gembloux (Belgium) 7(1):5-13. Feb. [Fre; dut; ger; eng]
• Summary: Prof. Damseaux (no citation given) has already 
cultivated soybeans with the goal of seed production–but he 
had little success. He concluded that in the average year, the 
soybean would not mature seeds at Gembloux.
 Only some of the 62 soybean varieties tested were able 
to mature in Belgium. The yields of forage were fair but 
the seed yields were very low. Table I gives the varieties 

harvested in the vegetative state; there are 5 columns. 
Soybean variety name. Country of origin. Date of harvest. 
Number of plants harvested. Shortages (%). Average weight 
per green plant (gm). Theoretical yield of green forage in 
kg per ha (166,667 plants). From France: Yellow seeded 
soybean from Vilmorin. Tokyo Dwarf Black from Vilmorin.
 From USA: Mandarin. Illini. Mukden. Bansei. Dunfi eld.
 From Argentina: Virginia. O-Too-Tan [Otootan]. Biloxi.
 From Uruguay: Ednce [sic]. Tokyo. Laredo.
 From Canada: A.K. (Harrow). Manchu. Mandarin. 
O.G.C. No. 211
 From Czechoslovakia: C. 141. C. 40. HnedaH’, var 
roudnicka. CernaC.B., var. roudnicka. Yellow soybean, de 
Schenck, Bruxelles. Sl.
 From Germany: No. 2. No. 3. No. 4. No. 5. No. 6.
 Table II gives varieties from which seeds were 
harvested. There are 11 columns: Soybean variety name. 
Seed color. Sate of harvest. Number of plants harvested. 
Shortages (%). Number of pods per plant. Number of seeds 
per pod. Weight of the seeds per plant (gm). Theoretical yield 
in kg of seeds per ha (166,667 plants). Weight of 1000 seeds 
(gm).
 In this table, new countries of origin are: Poland, USSR.
 Soybean varieties which gave a yield of more than 300 
gm per green plant are (in descending order):
 A.K. Harrow 397.4
 Virginia 376.1
 O-Too-Tan 375.8
 Dunfi eld 368.4
 Mandarin 362.3
 Ednce 354.8
 Tokyo 346.4
 Cerna, roundnicka C.B. 342.7
 C. 40 312.5
 Of the varieties from which seeds were able to be 
harvested, the three with the highest seeds yields per plant 
(in gm) were:
 Cerna C.F., var. roundnicka 10.4
 Braunatna Wilenska 10.3
 Amurskaya jaune 01 10.2. Address: Professeurs a 
l’Institut agronomique.

903. Grove, Ernest W. 1938. Soybeans in the United States; 
Recent trends and present economic status. USDA Technical 
Bulletin No. 619. 31 p. June. [30 ref]
• Summary: Contents: Introduction. Development of the 
soybean industry in the United States. Soybeans in the 
world market: Relation of United States to world market 
for soybeans. Soybean production in the U.S. Amount 
of beans used for crushing: Soybean oil, soybean meal. 
Factors affecting the price of soybeans. Present economic 
position of the bean and its products: Soybean oil, soybean 
meal, elasticity of demand, elasticity of supply, soybean 
production.
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 Tables: (1) Production of soybeans in specifi ed 
countries. (2) Imports of soybeans, soybean oil, and soybean 
cake and meal, U.S. 1912-36. (3) U.S. tariff rates on 
soybeans, soybean oil, and soybean cake or meal, 1913-37. 
(4) Soybeans: Acreage for hay, beans, and grazed or hogged-
off, U.S., 1924-37. (5) Soybean production, quantity crushed, 
exports, change in stocks, quantity used for feed or seed, 
and average farm price 1924-37. (6) Factory consumption 
of soybean oil, by classes of products, 1931-36. (7) Factory 
production, net imports, stocks, and disappearance of crude 
soybean oil, 1922-36. (8) Production of soybean, cottonseed, 
and linseed oil, 1922-36. (9) Production of high-protein fees 
in the U.S., average 1928-32, annual 1933-36. (10) Value of 
soybean oil and meal produced per bushel of soybeans, farm 
price, and spread between farm price and total value, U.S., 
October 1922-September 1937. (11) Average price per pound 
of soybean oil, linseed oil, and cottonseed oil, in tank carlots, 
specifi ed localities, by months, 1929-36. (12) Average price 
per ton of soybean meal, cottonseed meal, and linseed meal, 
bagged, specifi ed markets, by months, 1929-36. (13) Total 
acreage, acreage harvested for beans, yield per acre, and 
production of soybeans in the U.S., and selected regions 
and States, 1924-37. (14) Total acreage, acreage harvested 
for hay, acreage grazed or hogged off, acreage harvested for 
beans, yield per acre, and production of soybeans in the U.S., 
and selected regions and States, 1924-37.
 Figures: (1) Graph. Acreage of soy beans for hay, beans, 
grazed or hogged off, and equivalent of total solid acreage, 
1924-1937. (2) Graph and bar chart. Production, utilization, 
and average farm price of soybeans of soybeans, 1924-1936. 
The price hit bottom in about 1931-33. (3) Map. Soybeans: 
Total acreage in the United States, 1934. Each dot represents 
1,000 acres. More than 99% of all soybeans are grown east 
of the Mississippi River. (4) Map. Soybeans: Production in 
the United States, 1934. Each dot represents 5,000 bushels. 
The North Central States account for about 90% of total U.S. 
production.
 (5) Graphs. Value of oil and meal produced per bushel of 
soybeans, Oct. 1930 to Sept. 1937. During 90% of this time, 
the value of the meal in one bushel was worth more than 
the value of the oil. The oil was worth more only from Aug. 
1935 to April 1936.
 (6) Bar chart. Factory consumption of soybean oil by 
groups of industries, 1931-1936. “Before 1935, soybean 
oil was used mostly as a drying oil. Its use in this fi eld has 
not decreased materially, but increases in production during 
recent years have been accompanied by stronger demand for 
edible oils. Consequently most of the larger supplies have 
entered into the manufacture of food products, chiefl y lard 
substitutes, and soybean oil is now predominantly an edible 
oil.”
 (7) Graphs. Farm price of soybeans, value of oil 
and meal produced, and spread between price and value, 
Oct. 1933 to Sept. 1937. (8) Graphs. Prices of soybean, 

cottonseed, and linseed oils at specifi ed markets. Oct. 1929 
to Sept. 1937. During most of this time, soybean oil was 
generally the lowest in price of the three.
 (9) Graphs. Prices of soybean, cottonseed, and linseed 
meals at specifi ed markets. Oct. 1929 to Sept. 1937. During 
most of this time, cottonseed meal was generally the lowest 
in price of the three. Address: Asst. Agricultural Economist, 
USDA Bureau of Agricultural Economics.

904. Black, M.A.; Woodcock, J.W. 1938. Soya beans in 
New Zealand. Question of economic value examined. New 
Zealand J. of Agriculture 57(4):293-95. Oct. 20.
• Summary: “Both from a commercial and an agricultural 
point of view the growing of soya beans is not an economic 
proposition in this country.” The article attempts to answer 
3 questions: 1. For what purposes are soya beans grown in 
other countries? 2. For what purposes might they be grown 
in New Zealand? 3. What is the experience of growing soya 
beans in New Zealand? Concerning the latter, it is reasonably 
certain that, outside the maize-growing areas, satisfactory 
yields cannot be relied upon. Temperature is clearly the 
controlling factor. In Palmerston North in 1935-36 the 
average yield of the 6 best varieties was 35.1 bushels. The 
next year the average temperature dropped about 4 degrees 
and the yield dropped to 9.2 bushels of very low-grade seed.
 For the past 3 seasons the Fields Division of the 
Department of Agriculture and the Agronomy Division of 
Plant Research Bureau have collaborated in 15 fi eld trials 
with soya beans. The locations of the trials and descriptions 
of the plots are given. Two to three trials were conducted 
each year. In 1935-36 the best yields came from Early 
Yellow (45 bushels/acre) and OAC (42 bu/a); in 1936-37 
from Henry Ford (20.9) and Manchu (Ottawa; 20.8); in 
1937-38 from Early Yellow (41.2) and Mandarin (40.4 bu/
acre). Address: 1. Crop Ecologist, Plant Research Bureau; 2. 
Crop Experimentalist, Dep. of Agriculture.

905. St. Joseph Gazette (Missouri). 1938. Soy bean 
company: Dannen concern will start operations about Feb. 1. 
$100,000 corporation formed–Will process 1,800 bushels a 
day. Dec. 7. p. 2.
• Summary: This article is quite similar to the one published 
in the St. Joseph Gazette this morning. The mill hopes to be 
able to use about 100,000 bushels during its fi rst season in 
early 1939. Mr. H.L. Dannen would like to process 1,800 
bushels a day of yellow soybeans, to make the operation as 
nearly continuous as possible, and to operate at least 300 
days a year if the supply of soybeans is suffi cient. Because of 
the high temperatures involved, it is very costly to stop work 
once it has started.”
 Soy beans are a good cash crop. The quality of the beans 
is unusually good this year, and prices are correspondingly 
high–about $0.75 a bushel. Several local farms produced 30 
bushels/acre which netted the farmer over $20 an acre for his 
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soy bean crop.
 H.L. Dannen’s son, Dwight L. Dannen, will be active 
manager and vice-president of the new company. A.L. Guitar 
will likely be secretary, treasurer.

906. Lejeune, J.-B.H. 1938. Le Soja hispida: Résultats 
culturaux au Conge belge et au Ruanda-Urundi [The 
soybean: Results of culture trials in the Belgian Congo and 
Ruanda-Urundi]. Agriculture et Elevage au Congo Belge 
12(12):177-80. Dec. [Fre]
• Summary: Trials since 1922, and especially during 1936 
and 1937 with more than 20 soybean varieties in these 
two areas indicate that conditions are very favorable for 
expansion of this crop.
 In the Congo as early as 1915 the agronomist Mestdagh 
obtained good yields in the territory of Lusambo. Since 1922 
the author has cultivated soybeans at the botanical garden 
of Eala, with yields ranging from 500 to 1,500 kg/ha. The 
black-seeded variety O-Too-Ton [Otootan], introduced there 
in 1926, gave yields of 1,000 to 2,000 kg/ha. In 1927 the 
agronomist Namèche conducted large soybean agronomic 
trials at Lusunyu and Bugarama in the territory of Ruanda-
Urundi. The yields at Bugarama were 550 kg/ha. At the 
agricultural experiment station at Rubona [located 15 km 
from Butara in Ruanda-Urundi; in Burundi after 1962], the 
author’s predecessor, the agronomist Leloux, conducted trials 
during 1931-35 and obtained yields of up to 1,300 kg/ha with 
O-Too-Too.
 Note: This is the earliest document seen (March 2021) 
concerning soybeans in Ruanda-Urundi (divided into 
Rwanda and Burundi in 1962), or the cultivation of soybeans 
in Ruanda-Urundi. This document contains the earliest date 
seen for soybeans in Ruanda-Urundi, or the cultivation of 
soybeans in Ruanda-Urundi (1927). The source of these 
soybeans was probably the Belgian Congo. Address: 
Agronome principal, Directeur de la Station expérimentale 
de Rubona.

907. Riede, W. 1938. The German soybean problem. 
Translated from the German by G.M. Roseveare. Herbage 
Reviews 6(4):245-58. Dec. [17 ref. Eng]
• Summary: Contents: Manchuria, the home of the 
cultivated soybean. Monsoon climate, the original soybean 
climate. Differences between the climates of Germany and 
Manchuria. Fifteen years of breeding produces German 
varieties. Long term experiments elucidate cultural technique 
(rotation, soil, manuring, inoculation, sowing, cultivation, 
harvesting). Experiments and observations indicate the 
soybean regions (warmth is the most important factor). 
Vernalization, planting out, and intercropping. Harvesting, 
utilization, yield, prospects.
 “Although many desiderata are still wanting, it must 
be emphasized that the four bred strains certifi ed in 1937, 
namely Dieckmann’s Black No. 11, Dieckmann’s Green-

yellow No. 18, Delitzsch Black and Giessen Black, are 
entirely suitable for present needs. They are all medium-
early, that is to say, fully ripe in September or October in 
accordance with region, situation, weather and cultural 
technique. The victor in many years’ trials, Dieckmann’s 
Black Soybean No, 11, is large-grained; all the others are 
medium large-grained” (p. 249).
 “Warmth is the most important factor in the growing 
of soybeans [in Germany], for which reason the 19ºC. July 
isotherm (Mainz-Main frontier–Silesian plain) and the 18ºC. 
July isotherm (Bonn–Berlin–Lyck) are indicated.
 “Especially good soybean regions are those in which 
the 20ºC. period–that is to say, the period between the fi rst 
and last occurrence of a mean temperature of 20ºC.–lasts 
for 100 days (Mannheim–Ludwigshafen), 90 days (Leeheim 
-Oppenheim–Worms–Frankenthal–Speyer) or 80 days 
(Freiburg, Hanau–Aschaffenburg–Frankfurt–Wiesbaden–
Bingen–Darmstadt–Dürkheim–Germerscheim–Landau–
Karlsruhe–Lauterburg–Friedrichshafen)...” (p. 251).
 Vernalization, in general, means: Subjection of seeds 
or seedlings to low temperature in order to hasten plant 
development and fl owering. But with the soybean there is 
an additional meaning: “The soybean is one of the short-
day plants which respond with hastened development to a 
reduction in day length. The short-day manner of reaction 
is present to a more or less marked degree in nearly all 
varieties” (p. 253).
 In Germany the soybean should be grown as a grain 
crop, with the beans intended for human consumption. 
“Grain yield varies from 12 to 26 dz. per hectare, on an 
average a harvest of 16 dz per hectare may be anticipated. 
To grow the soybean as a forage plant in Germany is non-
admissible until more productive and rapidly growing 
varieties have been produced by breeding... It may be 
mentioned in passing that soybean straw and soybean 
chaff represent a good fodder” (p. 255). Note: One dz 
(doppelzentner) = 100 kg.
 Tables show: (1) Differences in the temperature and 
precipitation of localities in Manchuria and Germany. (2) 
Comparison of the total warmth of localities in Manchuria 
and Germany. (3) Comparison of 1934 (a good soybean 
year) and 1936 (a bad soybean year) at Bonn. (3a) Härle’s 
phenological tables (Haerle’s) for various locations in 
Germany. (4) Chemical composition of full fl our [whole soy 
fl our, full-fat soy fl our], extract meal, and straw. Address: 
Bonn, Germany.

908. Wang, Ping Hsun. 1938. Agricultural resources of 
China and Japan–with a comparative survey. Hautes Etudes 
(Tientsin), Economic Studies No. 12. See p. 177-78.
• Summary: A table (p. 177) shows Soya bean yield in 
quintals per hectare, from 1931-32 to 1936-37, in China 
and Japan. 1 quintal = 100 kg. In China the yield increased 
from 10.9 in 1931-32 to 12.9 in 1936-37. In Japan the yield 
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increased from 9.1 in 1931-32 to a local peak of 11.2 in 
1933-34, then decreased to 8.8 in 1935-36.
 A pie chart (p. 177) shows the position of leading 
soybean producing countries in total world soybean 
production in 1936-37. China proper: 50.0%. Manchuria: 
35.5%. U.S.A.: 6.5%. Japan: 2%. Others: 7%.
 A table (p. 178) gives the same statistics as the pie chart, 
but adds the actual production in 1,000 quintals.

909. Miege, M.E. 1938. Les cultures complémentaires 
au Maroc [Complementary crops in Morocco]. French 
Morocco: Service de l’Agriculture et de la Colonisation. 339 
p. Preface by J. Lefevre. Illust. Index. 22 cm. [10 ref. Fre]
• Summary: Miège considered the extension of any crop 
as subordinate to the utilization of varieties that withstood 
drought and were high yielding. Within irrigated zones, 
the soybean furnished yields of 14,000 to 16,000 kg/ha of 
excellent green forage. But the seed yield was very small, 
usually not exceeding 1,000 kg/ha when unirrigated. That 
would not make the crop fi nancially viable.
 On the other hand, the bean can be used to make a great 
variety of preparations: transformed into fl our, into milk, 
into cheese [tofu], or consumed green, dried, or grilled 
[roasted], it enters into the daily feeding of several millions 
of human beings, for whom it represents a very rich food, as 
it contains, on average, 38 to 40% proteins, 16 to 22% lipids, 
and 14 to 15% carbohydrates.
 In Morocco, this legume has so far, only been used 
on a small scale as forage or green manure; however, they 
are beginning to use the beans, boiled or ground into fl our, 
to raise calves and baby pigs, as well as to make oil (in 
Casablanca).
 Note: “Complementary” in this sense means alternative, 
secondary or additional to the main or primary crops. It 
could also mean a source of protein and/or oil to make up for 
a shortage of traditional protein and/or oil sources.
 Also discusses: Peanuts (p. 20-25; 5 refs). Sesame (p. 
52-55; 1 ref). Address: Director, Center for Agronomic 
Research, French Morocco (Directeur du Centre de 
Recherches Agronomiques du Maroc).

910. Montreuil, J.E. 1938. Experimental Station, 
l’Assomption, Que [Quebec]: Results of experiments 1930-
1936 inclusive. In: 1938. Experimental Farms Reports 
1930-1938, Branch Farm Reports (Eastern Edition). Ottawa, 
Canada: Canada Department of Agriculture, Dominion 
Experimental Farms. See p. 17-18.
• Summary: Soybeans are discussed in the section on forage 
plants. “Soybeans: Soybeans for grain.–At the request of 
numerous farmers, commercial organizations and agricultural 
county agents, the growing of soybeans was commenced in 
1934 and continued in 1935 and 1936 with varying results. 
The two varieties grown in 1934 and 1935 were Manitoba 
Brown and Mandarin... Manitoba Brown produced 22.77 

bushels and Mandarin 25.95 bushels of the beans per acre. 
In the case of both varieties the beans were of excellent 
quality... In this district Manitoba Brown would probably 
reach maturity in every normal year. Mandarin, however, 
cannot be depended upon to mature seed unless planted very 
early and on a warm soil. To make a success of soybean 
growing in this district, a variety having yellow seed and 
about as early in maturity as Manitoba Brown is necessary.”
 “Soybeans for hay.–In 1935, fi ve varieties of soybeans 
were grown as a hay crop on a light sandy loam soil, 
fertilized with about 400 pounds of a 3-12-10 chemical 
fertilizer per acre. The beans were planted with a disk drill 
May 21 and were harvested a little too ripe for best quality 
fodder. The crop obtained was quite heavy but much more 
diffi cult to cure than clover or alfalfa without a great loss of 
leaves.”
 A photo shows Mandarin and Manitoba Brown soybeans 
varieties growing in rows in a fi eld. Address: Superintendent 
(of this station).

911. Orr, Joseph L.; Froehlich, Paul; Christy, D.F.; et al. 
comps. 1938. Agricultural statistics 1938. Washington, DC: 
U.S. Government Printing Offi ce. 544 p. Index. 24 cm. For 
soybeans and soy products see p. 252-55, 271-275.
• Summary: This volume presents information formerly 
published [until 1935] in the statistical section of the 
Yearbook of Agriculture” (p. 1).
 In this 1938 volume, tables concerning soybeans are on 
pages 252-55, 271-75.
 One new table (#381 on p. 275) is Soybean meal, 
41-percent protein, average price per ton [each month] at 
Chicago 1929-1938. The prices range from a low $20.83 
in 1931 to a high of $50.39 in 1929. Address: U.S. Dep. of 
Agriculture, Yearbook Statistical Committee, Washington, 
DC.

912. Towle, R.S. 1938. Soybeans. University of Wyoming, 
Sheridan Research and Extension Center, Annual Report.
• Summary: “The same varieties of this crop were planted 
as last year. The stand was much better and there was a fair 
growth generally. Several varieties were ready to cut for 
forage between August 25 and September 1. Ogemaw and 
Manitoba Brown were harvested for seed August 29, Cayuga 
September 1, Macauley Manchu [sic, Macaulay Manchu] 
September 8, and New York Manchu September 28. New 
York Manchu yielded the most total forage 2,490 pounds 
per acre, cured weight, but yielded only 389 pounds per acre 
of grain. No. 65334 yielded the most grain, 587 pounds per 
acre, but only 1,660 pounds total forage... Varieties grown as 
a green vegetable produced well and matured the latter part 
of August.” Address: Superintendent, Sheridan Field Station, 
Sheridan, Wyoming.

913. Pynaert, L. 1939. Le soja au Congo Belge [The soybean 
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in the Belgian Congo]. Revue Internationale des Produits 
Coloniaux et du Materiel Colonial 14(158):61-65. Feb. 
Summary in Revue de Botanique Appliquee (1939) 19:233. 
[3 ref. Fre]
• Summary: Contents: Preface. Soybean yields obtained in 
the Belgian Congo. The utilization of soya in Europe: Dry 
seeds (whole dry soybeans), soy sauce, soymilk, yuba, tofu, 
soymilk casein, soy lecithin, soy fl our and chocolate, soy oil. 
Net cost. In short, Pynaert describes all the basic types of 
soyfoods and encourages their introduction to the Congo.
 Yields: “In 1915 the agronomist Mestdagh made it 
known that at the end of an experiment well conducted at 
Lusambo in the district of Sankuru [Belgian Congo], he had 
harvested 1,472 kg/ha of a light yellow variety of soybean, 
and 1,786 kg/ha of a black variety.
 “The agronomist J.B.H. Lejeune, who worked in the 
Congo for nearly 20 years, recently furnished information 
of great interest on the subject of the soybean cultivation 
which he had undertaken in the colony as well as in Rwanda-
Urundi.
 “In 1922 he cultivated a yellow soybean which he had 
obtained from Vilmorin-Andrieux & Co. in Paris under the 
name of Mammoth Yellow. He obtained yields ranging from 
500 to 1,500 kg/ha.
 “In 1926 the same agronomist introduced the black 
soybean O-Too-Ton [Otootan] cultivated in Georgia. This 
variety adapted itself remarkably well to the conditions of 
the Eala milieu and gave soybean yields of 1,000 to 2,000 
kg/ha.
 “In 1927 trials were recorded at four stations in Rwanda-
Burundi, a country of higher altitude with conditions that are 
very different from those forested central Africa.
 “At Lusunyu, which enjoys a temperate climate, the 
yields of a variety of O-Too-Ton varied from 90-540 kg/ha 
during a 4 month cycle. At Bugarama, in a much warmer 
climate, the average yield of seeds was 556 kg/ha. At Kisozi 
the variety O-Too-Ton gave yields of 100 to 400 kg/ha. A 
variety named Biloxi furnished a yield of more than 500 kg/
ha. At Rubona, still in Rwanda-Urundi, the following seed 
yields were obtained from 1931 to 1935. Biloxi: 300 to 652 
kg/ha. O-Too-Ton: 150 to 1,300 kg/ha. Eala Yellow (Jaune 
d’Eala): 214 to 261 kg/ha.” Also discusses yields at: Kisozi 
from seeds introduced by Mr. Lejeune; at the Agronomic 
Station at Yangambi, near Stanleyville, from 1937; at Nioka 
in Upper Ituri (Haut-Ituri; Ituri is a district in the oriental 
province of the Belgian Congo) where yields are 450-500 
kg/ha in poor soil but 700-800 kg/ha in good soil, and even 
up to 1,000 kg/ha; it is concluded that indigenous crops will 
probably not give yields of greater than 400-500 kg/ha.
 Note: This document contains the earliest date seen for 
soybeans in Ruanda-Urundi, or the cultivation of soybeans 
in Ruanda-Urundi (1927) (one of two documents). Address: 
Directeur du Jardin Colonial de Laeken (Belgium).

914. R.C. 1939. L’azote dans la culture du soja [Nitrogen 
in soybean cultivation]. Revue Internationale des Produits 
Coloniaux et du Material Colonial 14(158):73-75. Feb. [Fre; 
eng+]
• Summary: Like all legumes (légumineuses), soybeans (le 
Soja) are capable of fi xing signifi cant amounts of nitrogen 
from the air. For this reason, soybeans present the same 
advantages as many forage or vegetable legumes.
 Americans, and subsequently some proponents of 
soybeans, have viewed this property as an innovation 
that could revolutionize both agriculture and the nitrogen 
fertilizer industry. It is not worth exaggerating here.
 We already empirically knew the role legumes play in 
enriching soil even before the Americas were part of the 
civilized world. Green manure was used in our fi elds before 
Lavoisier had discovered nitrogen. This did not prevent the 
development of the nitrogen fertilizer industry in our country. 
It is also noteworthy that the French departments that use the 
most nitrogen are also those with the most land devoted to 
forage legumes.
 Indeed, there are not fi fty different ways to correctly 
grow plants. There is only one, which simultaneously 
employs all of the methods that science or growing practices 
have made available to us.
 Using reasonable amounts of nitrogen fertilizers is 
one method, and using legumes often in crop rotations is 
another, but these two things are not mutually exclusive. 
(Footnote 1: Moreover, we can learn lessons from the 
Belgians or the Danes regarding intensive farming, but not 
from the Americans. Until recently, the Americans have not 
shown much interest in restoring soil by replacing fertilizing 
elements removed in harvests.)
 Ultimately, although legumes may be very good at fi xing 
nitrogen from the air, they also require a large amount of 
nitrogen to grow: so much that they often require nitrogen 
fertilizer, at least for early plant growth. This is true for 
beans and peas, for instance. We know that for peas in 
particular, a small amount of calcium nitrate, sodium nitrate 
or ammonium nitrate (50 to 100 kg per hectare) at the time 
of sowing will signifi cantly boost growth and help start the 
vegetation. Only when the plants have reached a certain 
stage in their development can they fi ll their own nitrogen 
requirements.
 Soybeans in particular have a unique characteristic: 
soybean nitrogen-fi xing bacteria are specifi c to soybean 
plants, and do not exist the ground where these plants are 
grown for the fi rst time. This means that the seeds must be 
inoculated, or the fi eld’s soil must be scattered with bacterial 
cultures. A simpler method is to spread arable soil (300 to 
400 kg per hectare) from another fi eld where soybeans were 
grown the previous year.
 Tests were recently conducted by René Salgues from 
Brignoles, laureate of the Academy of Agriculture (Académie 
d’Agriculture), with the goal of determining the precise 
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infl uence of a nitrogenous manure on soybean seed (graines 
de Soja) yield, and on the chemical composition of these 
seeds. As Mr. Salgues indicated: “For two varieties, 206 
Vert (green) (from Vaucluse, France) and Précoce (early) 
number 11.922 (or 1 1922) (from Algiers, Algeria), instead 
of applying a balanced, comprehensive NPK manure, we 
limited ourselves to spreading 300 kg of ammonium sulfate 
per hectare. (The table below provides the results of the 
observations and analysis [concerning the two soybean 
varieties mentioned above]. The two columns under each 
soybean variety are “Control” and “+ 300 ammonium 
sulfate” {the fi rst column is the control group, and the second 
is the group to which 300 kg of ammonium sulfate was 
added per hectare}).
 Germination percentage
 Planting density
 Weight of 100 seeds
 Behavior (Comportement) of the plants
 Flowering
 Bearing seeds (Fructifi cation)
 Yield in 100 kg/ha
 Chemical composition:
 Water
 Fats
 Proteins
 Cellulose
 Ash
 Carbohydrates
 Constants of the oil obtained:
 Practical yield of oil (%)
 Density at 15ºC
 Density of the fatty acids at 30ºC
 Point of solidifi cation / Freezing point
 Melting point of the fatty acids
 Maumené index
 Solubility in absolute alcohol
 Index of saponifi cation
 Index of fi xed fatty acids
 Acidity expressed as oleic acid
 Iodine number (Hubl)
 Index of brome (Levallois-Braun)’
 The results can be summarized as follows: adding a 
nitrogenous manure to soybean planting is particularly 
benefi cial, if only to ensure early plant growth. It leads 
to a signifi cantly higher yield per hectare, and an equally 
remarkable improvement in the chemical composition of 
the resulting seeds (increase in the levels of fat and protein, 
and thus added value if the goal is only to produce oil or 
have better nutritive value for livestock feed). There is a 
noticeable increase in oil production, 16.96 versus 14.10 and 
19.14 verses 13.28, respectively. Using nitrogenous fertilizer 
is especially advisable during the fi rst seeding; it appears less 
effective for later plantings if the same land is used to grow 
soybeans for two or three years. In this case, it is best to use 

large amounts of “potassic” and “phosphoric” manures.
 This is a crucial experiment, showing that nitrogen, even 
when used by itself (without any phospho-potassic manure) 
presents signifi cant benefi ts for soybeans. Of course, we 
cannot deduce that nitrogen alone is the ideal manure for 
soybeans, which would be somewhat paradoxical. But 
we can conclude that nitrogen plays an important role in 
growing soybeans, and that it should be used in this legume’s 
manure.
 Nitrogen should be added at the time of seeding. 
The nitrogen should be in a form easy to assimilate: not 
organic nitrogen but rather nitrate nitrogen, or potentially 
ammoniacal nitrogen in soils that take well to nitrifi cation.
 The optimal dose can only be determined through trial 
and error, specifi c to each situation. However, according to 
our data, it seems that it must be between 15 and 30 kg of 
nitrogen per hectare (more in irrigated fi elds).
 The enriching effects left after a crop of soybeans 
seem to be similar to the effects left by alfalfa. All of this 
information is certainly approximate, but in this case, we feel 
that an “approximation” is more exact than numbers that are 
too precise.
 Note: Translated by Elise Kruidenier of Seattle, 
Washington.

915. Demolon, A.; Dunez, A. 1939. Observations sur la 
culture du Soja et l’inoculation des semences [Observations 
on soybean cultivation and the inoculation of the seeds]. 
Comptes Rendus des Seances de l’Academie d’Agriculture de 
France 25(8):361-68. March 1. [8 ref. Fre]
• Summary: In 1946 Demolon was Inspecteur General des 
Stations et Laboratoires de France. Starts with a brief early 
history of soybean culture in France. Gives a brief account 
of trials of different soybean varieties conducted at Versailles 
and 9 other localities in France, with specifi c reference to 
inoculation. There is no doubt about the value of the soybean 
as a forage crop in France, but the costs of production are 
still too high. Once the best varieties have been determined, 
it is thought desirable to establish and maintain in France 
a stock of seed of these varieties, to expand the practice of 
seed inoculation, and to continue it until the soil acquires a 
satisfactory infective capacity. Lack of adequate inoculation 
may have been the key constraint limiting past yields. 
Address: Centre de Recherches Agronomiques de Versailles.

916. Eire Department of Agriculture Journal. 1939. The soya 
bean. 36(1):73-79. March.
• Summary: Contents: Introduction. Trials with soya beans 
in Ireland. Experiments in 1935. Experiments in 1936. 
County variety experiments with soya beans [in 1936]. 
Experiments in 1937. Experiments in 1938. Summary.
 “Trials with soya beans in Ireland: Experiments in the 
growing of soya beans in this country were commenced at 
the Botanic Gardens, Glasnevin [suburb of Dublin], in 1923. 
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A number of varieties were included in these trials, one being 
a variety acclimatised in England by the Curator of the Royal 
Botanic Society, London [J.L. North], and kindly supplied 
by him. From 1923 to 1928 the varieties tested gave poor 
results. In some instances the number of seeds harvested 
were less than the actual number sown.
 “In 1929, small samples of seven varieties were obtained 
from the Curator, Royal Botanic Society. Of the seven 
varieties, four had been grown in England the previous year 
and the remaining three were obtained from Canada. The 
seed was sown in the Botanic Gardens, Glasnevin, and about 
40 per cent. germinated. All varieties produced seed. Two 
of the Canadian varieties produced about the same number 
of seeds as were sown, while the third one produced only 
about one-eighth of the quantity of seed sown. The English 
varieties did better, but even the best of these produced only 
four times the quantity of seed sown.
 “Seed selected from each variety of the 1929 crop was 
sown at the Botanic Gardens in 1930. The results were 
disappointing; none of the Canadian and only two of the 
English varieties produced seed... This result might be 
attributed to the season which was wet and unfavourable.
 “In 1931 two varieties were obtained from the Curator, 
Royal Botanic Society. These were grown at the Munster 
Institute, Cork [about 200 miles to the south], and at the 
Botanic Gardens, Glasnevin. At the latter centre, one of the 
varieties produced about 50 per cent. more seed than was 
sown. The other variety was a failure and produced only a 
few ripened seeds. At the Munster Institute, although both 
varieties grew vigorously no seeds ripened.
 “In 1932 a number of different varieties were sown at 
the Botanic Gardens, Glasnevein, but only two produced 
seeds, the others being complete failures.
 “Trials were again conducted at the Botanic Gardens in 
1933, but owing to the prolonged drought experienced that 
year the plants made little progress and failed to produce 
seeds.
 “Experiments in 1935. In 1935, seed of four varieties 
acclimatised in England, was obtained through the courtesy 
of Fordson Estates Ltd., London. The four varieties, Black 
‘O,’ Brown, ‘C,’ Green ‘Jap’ and Yellow ‘J’ were grown 
at each of the following centres:–The Agricultural School, 
Athenry, The Agricultural School, Clonakilty, The Cereal 
Station, Ballinacura, The Munster Institute, Cork, and at 
two centres selected by the County Dublin Committee of 
Agriculture.
 “Half of the area under each variety was sown with seed 
inoculated with a culture of nitrogen-fi xing bacteria. Note 1. 
Is this the fi rst year that the soya beans grown in Ireland were 
inoculated?
 The varieties were sown on May 2 at all centres. 
Details of planting and fertilizer use are given. All varieties 
germinated well. A frost in late May, just as some of the 
seedlings were breaking ground, checked the growth in some 

centres and killed the young plants in County Dublin. Cold 
weather in May and June led to slow growth.
 “All varieties were harvested between 18th September 
and 19th October. The varieties Brown ‘C’ and Green ‘Jap’ 
ripened earlier than Black ‘O’ or Yellow ‘J.’ No difference 
was apparent at any centre with inoculated seed and those 
which were sown with untreated seed.
 “The yields from all varieties were very low and showed 
considerable variation at the different centres. The variety 
Brown ‘C’ gave the highest average yield, 2 3/4 cwt per 
statute acre.” Note 2. 1 cwt is a hundredweight, usually 112 
lb. Thus Brown ‘C’ yielded 308 lb/acre.
 “Experiments in 1936.” The varieties Green ‘Jap’ and 
Brown ‘C’ were tested at most of the same centres as in 
1935 so as “to provide information as to the effect on time 
of ripening and yield of seed of:–1. Dates of sowing. 2. 
Manurial [fertilizer] treatments. 3. Distance between rows. 
Details are given. “The yields obtained at all centres and 
from all plots were again very low; the highest average yield 
obtained did not exceed 5 cwts. per statute acre. The variety 
Green ‘Jap’ gave a higher average yield than Brown ‘C’ at all 
centres. The early sowings of both varieties gave the better 
result.”
 County variety experiments in 1936 with the basic four 
varieties in Counties Dublin and Wexford gave very poor 
results. The “highest average yield did not exceed 1 cwt. per 
statute acre at any centre.”
 “Experiments in 1937.” The variety Green ‘Jap’ was 
tested at the same four centres as in 1936. “The object of the 
experiments was to ascertain the effect on time of ripening 
and the yield of seed of:–1. Dates of sowing. 2. Inoculation 
of the4 seed. 3. Manurial treatments.” Details are given. 
“The returns from all plots were again very low; the highest 
got [gotten] at any centre was slightly under 3 cwts. per 
statute acre... The sowings from May 10th to May 20th were 
the most successful.” Inoculation seemed to increase foliage 
which appeared to delay pod formation and harvesting, “with 
consequent damage to the produce” [soya bean production]. 
“The manurial treatments showed no material difference at 
any centre,...”
 Experiments in 1938. Details are given “Yields from 
all plots were very low; the average yield was equivalent to 
about 1½ cwts. per statute acre.”
 “Summary. Trial with soya beans have been in progress 
in this country during the past sixteen years. During the 
course of the trials a number of acclimatized varieties were 
tested under varying conditions of soil and climate and 
with different manurial and cultural conditions. None of 
the varieties produced anything approaching an economic 
yield of beans, and the results of the experiments, in which 
the average yield was under 2 cwt. per statute acre, clearly 
indicate that the growing of soya beans in this country must 
be regarded as very far removed from being a profi table 
undertaking, and as offering no commercial possibilities in 
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the future.
 Note 3. This is best and most detailed document seen 
(Sept. 2014) on the cultivation of soya beans in Ireland.
 Note 4. This document contains the earliest date seen for 
the cultivation of soybeans in Ireland (1923, at the Botanic 
Gardens, Glasnevin, Dublin, 3.5 km / 2.2 miles north of 
Dublin’s city center). The source of these soybeans was the 
Curator of the Royal Botanic Society, London.

917. Lloyd, J.W.; Burlison, W.L. 1939. Eighteen varieties 
of edible soybeans: Their adaptability, acceptability, culture 
and characteristics. Illinois Agricultural Experiment Station, 
Bulletin No. 453. p. 385-439. March.
• Summary: This is the most complete and interesting report 
on this subject published up to this time. “The original 
stock of most of the varieties of edible soybeans included in 
these studies was supplied by W.J. Morse, Bureau of Plant 
Industry, U.S. Department of Agriculture, who has inspected 
the growing crops every year and given many helpful 
suggestions... The Department of Home Economics has 
supplied valuable data on a number of points and prepared 
the directions for shelling and cooking the green soybeans 
given at the back of this bulletin” (p. 383).
 The authors use the two terms “edible soybeans” and 
“vegetable-type soybeans” repeatedly and interchangeably 
to refer to these soybeans which are especially adapted to 
use as human food. By contrast “fi eld types” are used for 
manufacturing oil or industrial products, or for forage. The 
edible or vegetable types can be consumed in either of two 
forms: (1) As “green soybeans” or “green shelled beans,” or 
(2) as “dry mature soybeans” or “dry, ripe soybeans,” or “dry 
soybeans.”
 Contents: Introduction. Distribution of seed for tests. 
Results of the cooperative tests: Reports from home 
gardeners, state institutions, market gardeners, and canners. 
Range of adaptation: Northern and southern United States, 
East and Middle West, Illinois reports concerning adaptation, 
comparison of adaptability in Illinois and other states. 
Performance of 18 varieties at Urbana: Relative earliness 
of different varieties, duration of edible period, agronomic 
characters, yields of dry beans, blossom, pod, and seed 
characters, yields of shelled green beans. Market qualities 
of the green soybeans. Protein and fat contents of the green 
soybeans. Characteristics of the 18 different varieties: Very 
early–Giant Green. Early–80494, Bansei, Fuji. Midseason–
Illini, Hokkaido, Jogun, Willomi, 80490-1, 89162, 84979, 
87617. Late: Illington, Imperial, 87606, Funk Delicious, 
Emperor, Higan (p. 401). One other variety (Kura, p. 387) 
was not tested. Varieties recommended. Method of culture: 
Time of planting, preparation of seedbed, distance and 
depth of planting, equipment for planting (a beet-and-bean 
drill pulled by two horses), inoculation of the seed, tillage. 
Damage from rabbits and grasshoppers. Harvesting green 
soybeans. Harvesting, curing, and threshing ripe soybeans. 

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

pods toward close of edible period, size of pods, size of 
green beans, weight of shelled beans from 100 grams pods, 
shelling time for 1 pound of pods (by hand; average 10.8 
min), quality rating. (12). Protein and fat contents of the 
mature soybeans of the 18 varieties tested at Urbana, crop 
of 1938 (water-free basis). Protein averaged 40.73% (range 
38.5–44.13). Fat averaged 20.47% (range 18.12–22.42).
 Note 1. This is the earliest English-language document 
seen (June 2013) that uses the term “vegetable-type 
soybeans” or that has the term “edible soybeans” in the title.
 Note 2. This is the earliest document seen (Nov. 2020) 
that mentions the soybean variety Emperor. Address: 1. Chief 
in Olericulture; 2. Chief in Crop Production. Both: Urbana, 
Illinois.

918. Zahnley, J.W. 1939. Soybean production in Kansas. 
Kansas Agricultural Experiment Station, Bulletin No. 282. 
28 p. March.
• Summary: This is a revised version of Bulletin 249 (Feb. 
1930). Contents: Summary. Importance of soybeans in 
Kansas. Utilization of soybeans. Soybeans as a soil builder. 
Adaptation of soybeans. Production methods: Preparation of 
the ground, inoculation, importance of good seed, time and 
methods of planting. Seed production: Planting, cultivation, 
harvesting, threshing, handling the threshed seed. Soybean 
hay production: Planting soybeans for hay, harvesting for 
hay, soybeans and cowpeas compared as hay crops. Growing 
soybeans with corn. Varieties: Importance of choosing a 
good variety, characteristics of a desirable variety, results 
of variety tests at Manhattan, results of variety tests in 
southeastern Kansas, yields in cooperative tests with farmers, 
description of varieties.
 “Although the soybean is still of relatively minor 
importance as a crop in Kansas, the acreage has increased 
more than fourfold during the ten-year period, 1925 to 1934. 
A decrease during the period 1935 to 1938 may be attributed 
to a reduction in the number of livestock and a marked 
increase in the acreage of wheat in eastern Kansas.
 “The increased interest in the crop is due largely to the 
constant need for protein feed on the farm and the high cost 
of protein concentrates [such as tankage, cottonseed meal, 
and linseed meal].” “The utilization of the crop for hay has 
increased gradually during the last ten years. In 1925, only 
23 percent of the total acreage in Kansas was harvested for 
hay as against 45 percent in 1936.”

919. Arizona Agricultural Experiment Station, Annual 
Report. 1939. Agronomy. 49:26-32. For the year ending June 
30, 1938. See p. 26-28.
• Summary: The section titled “Soybeans” states (p. 27-
28): “Soybean variety trials conducted by the Agronomy 
Department of the University of Arizona have shown that it 
is possible to produce both seed and hay yields comparable 
with those obtained in the soybean producing regions of 
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the Midwest; however, the actual harvested threshed bean 
yield may be much lower here due to considerable shattering 
before or during harvest.
 “During the last 3 years forty-six different strains and 
varieties have been tested by the University of Arizona. All 
but twelve of these were eliminated from the variety trials by 
1937. During 1937 the per-acre yields of these twelve ranged 
from very low to as high as 3½ tons when cut for hay and as 
high as 43 bushels of beans when threshed, there being no 
correction made for shattering.” Address: Tucson, Arizona.

920. Weiss, Martin G.; Cox, Gertrude M. 1939. Balanced 
incomplete block and lattice square designs for testing yield 
differences among large numbers of soybean varieties. Iowa 
Agricultural Experiment Station, Research Bulletin No. 257. 
p. 293-316. April. Also in Plant Science Literature 9(19):23 
(1939). [16 ref]
• Summary: “Summary: Two quasi-factorial arrangements 
which are especially well adapted to the testing of 
differences between large numbers of varieties are described 
and treated in detail as to their analysis and value.
 “The arrangements described are balanced incomplete 
block and lattice square designs. Soybean variety trials are 
used to illustrate the analysis and the relative precision on 
soils of varying homogeneity.” Address: Ames, Iowa.

921. Langsford, E.L.; Thibodeaux, B.H. 1939. Plantation 
organization and operation in the Yazoo-Mississippi Delta 
area. USDA Technical Bulletin No. 682. 92 p. May. See p. 
63-66, 69-70.
• Summary: “Introduction: The Yazoo-Mississippi Delta area 
is one of the most highly specialized cotton-producing areas 
in the world. A large percentage of the land in farms is in 
large plantations ranging from 400 to several thousand acres, 
and operated largely by tenants.”
 Pages 63-66: “Soybeans for Seed: Soybeans grown in 
the area, may be grouped into two major categories–large-
seed and small-seed varieties. The large-seed varieties 
produce a bushy stalk that is too coarse-stemmed for very 
desirable hay, but the yield of seed under local conditions 
is considerably higher than in the, case of the small-seed 
varieties. The small-seed varieties, on the other hand, 
produce an abundance of relatively fi ne-stemmed vines.
 “Consequently, the soybeans grown commercially for 
seed are principally of the large-seed varieties, while those 
grown for hay usually are of the small-seed varieties. The 
principal large-seed varieties grown on these plantations 
were Mamloxi, Delsta, and Mamredo.
 Fig. 17 is a yearly calendar: “Periods during which 
operations are performed on soybeans for seed, and usual 
distribution by months of man labor, mule work, and tractor 
work per acre.
 “Although soybeans are one of the principal hay crops, 
the commercial production of beans has not been important. 

On the basis of production data from the United States 
census and an assumed yield of 15 bushels per acre, it is 
estimated that approximately only 4 percent of the soybean 
acreage in the area was harvested for seed in 1934. The 
commercial production of soybean seed has been relatively 
unimportant because of the greater comparative advantage 
in producing cotton. On the basis of normal yields of 350 
pounds of lint cotton and of 15 bushels of soybean seed per 
acre, the relative prices of the two commodities have not 
favored soybeans suffi ciently to justify a material expansion 
in the latter.
 “Some planters have found it profi table to obtain special 
equipment and engage in the enterprise on a commercial 
basis, but their production of beans usually has been sold for 
planting seed at prices substantially higher than prevail in 
surplus-producing areas or than are paid for oil milling. This 
local price advantage in a seed-defi cit area would be lost 
if production were to exceed the local demand for planting 
seed and the surplus production were sold for processing. 
That would further reduce the competitive position of the 
soybean-seed enterprise as compared with cotton.
 “Soybean seed usually is produced commercially 
only on plantations on which there are tractors and 
combines, hence the data in table 30 and fi gure 17 are 
based upon practices involving the use of such equipment. 
Approximately 7 hours of man labor, 5 hours of tractor work, 
and 1.5 hours of mule work are used per acre. The heaviest 
labor demands of the crop are in May, when land preparation 
is completed and planting is done, and in November, when 
harvesting is done. There is considerable confl ict with cotton 
for labor and power during both of these periods.
 “Soybeans for Hay: Annual legumes are the principal 
hay crops. Census data for 1934 show that approximately 65 
percent of the harvested acreage in hay and forage sorghums 
in the 10 counties completely within the area was in annual 
legumes. Of the acreage in annual legumes harvested or 
grazed that year, 75 percent was in soybeans, 23 in cowpeas, 
and the remainder in miscellaneous legumes like velvetbeans 
and peanuts. Data on hay-production practices are presented 
here for soybeans only because of the importance of the crop 
in the area, but the production practices, labor, and power 
used on crops like cowpeas and others with similar growth 
characteristics are not materially different.
 “Small-seed varieties of soybeans generally are planted 
for hay because of their relatively abundant vine growth and 
fi neness of stalk as compared with the large-seed varieties. 
The principal small-seed varieties grown on the plantations 
studied were the Otootan and the Laredo. Soybeans for hay 
usually are grown alone.
 “The predominance of soybeans over alfalfa for hay 
production is explained by the greater adaptability of the 
former to a wide range of soil conditions. Satisfactory yields 
of soybean hay are obtained on practically any well-drained, 
productive soil in the area. Alfalfa, on the other hand, usually 
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cannot be successfully grown on acid soils unless lime is 
added. “The usual production practices and amounts of 
labor and power used in producing an acre of soybean hay 
with mules and with tractors are shown in table 31. Data 
are shown both for hay baled in the fi eld and for hay hauled 
loose to the barn. Soybean hay is baled for sale off the 
plantation or to provide for greater ease in storing. Relatively 
little soybean hay is produced commercially, although small 
surpluses occasionally are sold.
 “The usual distribution by months of the labor and 
power used in producing soybean hay is shown in fi gure 
18. There is considerable confl ict in the labor demands 
of soybeans and other crops, but the critical operation of 
harvesting usually is performed before cotton picking starts 
and at a time when the labor demands of other crops are 
light.”
 Figure 18 and tables 30 and 31 are explained in the text. 
Address: 1. Agricultural economist; 2. Senior agricultural 
economist. Both: Bureau of Agricultural Economics.

922. Black, M.A. 1939. Soya beans. New Zealand J. of 
Science and Technology 21(1A):46a-60a. June. [23 ref]
• Summary: Contents: Introduction. Description. Chemical 
composition. Utilization: Human food, stock food, industrial 
uses (paint, soap, glue, plastics). Production: General, 
agriculture, effect of temperature on yield, vernalization, 
acclimatization, soils and manures, inoculation, seeding, 
cultivation, harvesting, storage, conclusion. Appendices: A. 
Soya-bean oil. B. Soya-bean varieties tested in New Zealand. 
C. Prices. D. Average analysis of soya beans grown in new 
Zealand.
 “Summary: Under existing conditions the growing 
of soya beans in New Zealand cannot be recommended 
because–(1) The climate is generally unsuitable. (2) The 
potential market for human food is negligible. (3) There is no 
internal commercial market, and no possible export market 
in competition with the main soya-bean growing countries. 
(4) For stock feed other cheaper and more certain supplies of 
forage and concentrates are available.”
 “Widespread interest has been aroused from time to 
time in New Zealand by reports of the amazing variety 
of products derived from soya beans... As long ago as 
1915 the Department of Agriculture conducted successful 
experiments on the growing of soya beans, but the crop has 
not found favour with New Zealand farmers... In Western 
countries the chief food use of soya-oil is in the manufacture 
of margarine... In New Zealand some 27,000 gallons of 
decoloured and deodorized oil are used annually by bakers 
for shortening, and for greasing baking tins. For the latter 
purpose it is of value because it does not change colour 
under baking temperatures... Curiously enough, there is a 
soya-milk factory in Denmark, a great dairying country. 
Note: This is the earliest English-language document seen 
(Aug. 2013) that contains the term “soya-milk.”

 Industrial uses: “The chief industrial uses of soya-bean 
oil are in paint, varnish, soaps, linoleum and oilcloth, and 
printing ink. In paints the essential disadvantage of soya-
oil is that it is a poor-drying oil, especially in comparison 
with linseed, perilla, and tung oils. This drawback can 
to a large extent be overcome by the use of cobalt driers, 
which, however, considerably increase the cost of the paint. 
Promising blends are being obtained with blends of perilla 
and soya oil...”
 Tables 5 and 7 shows the average and range in the 
number of days to maturity, and the yields (1935-1938) 
for 14 soybean varieties tested in three seasons, two at 
Palmerston North, three at Ruakura, in New Zealand. In 
table 7, they are listed in ascending order of days to maturity: 
Manitoba Brown (128 days), Wisconsin Black (128), Cayuga 
(133), St. Annes (141), Mandarin, Manchu, O.A.C. 211, 
Black Eyebrow, Early Yellow, A.K. (Harrow), Henry Ford 
(a selection of A.K. grown at Ford’s estate in England), 
Black Ontario, Laredo, Virginia (186 days). For each variety 
is given the days to maturity (average and range), yield in 
bushels per acre (average and range), and number of trials.
 Appendix B lists the following 34 soya-bean varieties 
tested in New Zealand: A.K., Auburn, Biloxi, Bilton, Black 
Beauty, Black Eyebrow, Black Ontario, Cayuga, Chernie, 
Dixie, Early Brown, Early Yellow, Harbinsoy, Herman, 
Hollybrook, Illini, Ito San Laredo, Mammoth Yellow, 
Manchu, Mandarin, Manitoba Brown, Mikado, Morse, 
O.A.C. 211, Ogemaw, Otoxi, Sable, St. Annes, Tashing, 
Tokio, Virginia, White Non-shatter, Wisconsin Black. Of 
these, 13 selections were sent by Mr. N.P. Neal of Wisconsin, 
as being likely to suit New Zealand conditions. Also four 
English acclimatized varieties, known as Jap, C, J, and O, 
have been grown. Address: Agronomy Div., Plant Research 
Bureau, Dep. of Scientifi c and Industrial Research, New 
Zealand.

923. Staley Journal (Decatur, Illinois). 1939. Growing 
increase in acreage shown in reports. Aug. p. 30-31.
• Summary:  A large table shows bushels of soybeans 
harvested in leading states from 1924 to 1938 (estimate). The 
leading states in 1938 for production of soybean seeds are: 
Illinois (55.26%), Indiana (14.57%), Iowa (9.94%), Ohio 
(9.21%), North Carolina (3.49%). Missouri (1.06%). Six 
leading states (93.54%). All other U.S. states (6.46%). Total 
U.S. production of soybeans 57,665,000 bushels.
 The bottom half of the page contains four other tables 
for 1939:
 (1) Soybean acreage grown for all purposes in the four 
leading states and in the US as a whole (thousands of acres).
 (2) Soybean acreage cut for beans in the four leading 
states and in the US as a whole (thousands of acres).
 (3) Yield per acre of soybeans in the four leading states 
and in the US as a whole (19.9 bushels per acre in 1938).
 (4) Total production of soybeans in the four leading 
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states and in the US as a whole (thousands of bushels).

924. Albert, A.R. 1939. Soybeans in central Wisconsin on 
light sandy soils. Proceedings of the American Soybean 
Association p. 10-12. 19th annual meeting. Held 11-12 Sept. 
at Madison, Wisconsin.
• Summary: Contents: Introduction. Varieties in use. Yields 
per acre. Culture. Harvesting. Soybeans as green manure. 
Soybeans for seed or grain. Soybeans for hay. Soybeans for 
silage. Summary.
 “The soybean crop was introduced on the light sandy 
soils of central Wisconsin in about 1916, primarily as 
an emergency hay crop.” “Varieties in use: Variety trials 
have been conducted on Plainfi eld Sand at the Hancock 
Experiment Farm intermittently since 1921. Grain 
yields averaged about 10 bushels per acre with but slight 
differences between Ito San, Manchu, Black Eyebrow, 
and Mandarin. Of the hay varieties, the Wilson outyielded 
Midwest, Peking, and Virginia. These latter do not mature [in 
Wisconsin] and are not much used.
 Recent trials of the newer varieties have indicated 
possibilities in the Manchu No. 3, Mukden, Illini, Mandell, 
and some others. The Manchu has become the most 
popular soybean, and more recently the Manchu No. 3 is 
coming in. Of the early varieties the Mandarin is preferred 
to the Wisconsin Early Black because of higher podding 
tendencies.”
 Yields: “The yield of seed on light soils will range from 
six to twenty bushels per acre, averaging about ten to twelve 
bushels. The farm crop scheme in which soybeans have 
been used usually relegates soybeans to the poorer soil with 
consequent low yields.
 “Yields of hay will range from one-half to one and one-
half tons per acre with an average of about one ton.”

925. Revue des Combustibles Liquides (la). 1939. Annexes: 
Rapport du Centre de Researches Agronomiques de 
Clermont-Ferrand sur le Soja [Appendixes: Report of the 
Center for Agronomic Research of Clermont-Ferrand on 
soya]. 17(167):230-33. Aug/Sept. [Fre]
• Summary: Contents: Contents of a collection of 
soybean varieties made in 1936 and 1938. Factors of plant 
development: Heat units, temperature. Cultural conditions 
(Varieties include Rouest 104, 250, 29, and 14 {best yield; 
159 kg/ha}, Tokio Noir {Tokyo Black, #2 best yield}, Platter 
Gelbe Riesen {Yellow Giant}, and Platter Schwarze S.S. 
A table shows for each: Weight of 100 seeds, production 
(in kg) per hectare.) Comparative trials (incl. inoculation 
with Bacilus radicicola). Trials and micro-trials with the 
varieties (Rouest 250, Rouest 104, Dieckmann Heimburg 
{Germany}, Dieckmanns grüngelbe {Greenish Yellow}, 
Dieckmanns Hellgelbe {Bright Yellow}, Rouen 29, Rouest 
82, Ossijek {Rumania}, Bitterhofs mittel frühe schwarze 
{Medium Early Black}, Dieckmanns früheste gelbe {Earliest 

Yellow}, Platter gelbe Riesen, Bitterhofs früheste mittelhohe 
gelbe {Earliest Middle-high Yellow, from Germany}). 
Inoculation trials (conducted using the variety Rouest 104, 
with bacteria from three sources). Orientation of research in 
1939. A huge table (p. 233) titled “Micro-trials, soya 1939” 
has the following columns: Origin, varieties, relative yield, 
probability, impurities (%), actual yield, weight per hectare, 
weight of 100 seeds, broken seeds (%), water content (%), 
protein content (%), oil content (%), color of the seeds, onset 
of fl owering, onset of shedding leaves. Note: Both the latter 
columns are expressed in days relative to the results for the 
variety Rouest 104, which started fl owering on 10 July 1938, 
started shedding leaves on 14 Sept., and was harvested on 
Sept. 28.

926. Tomlinson, F.R. 1939. Cost of production of soybeans. 
Farming in South Africa 14(163):389-90. Oct. [2 ref]
• Summary: Contents: Introduction. Farming system. Cost 
of production. Profi ts. Labour. The future. “Last year a few 
[eight] farmers in the maize belt of the Transvaal highveld 
started with the production of soybeans on a small scale. 
Most of these farmers considered the undertaking solely 
as an experiment,... they are convinced that the highveld 
offers great possibilities for the production of this crop. The 
University of Pretoria, in co-operation with the Department 
of Agriculture and Forestry, consequently conducted an 
investigation into the cost of production of soybeans.”
 The average yield was 4.7 bags per morgen. [Note: 
One morgen = 2.1165 acres; one bag weighs 200 lb.] Three 
of the 8 farms produced 10 bags or more per morgen. The 
main costs of production were labour (38.9% of total costs), 
machinery and implements (16.1%), interest on land 13.3%, 
draught power (oxen) 9.6%, and fertilizer 9.6%. The cost 
of production is £4. 3 shillings per morgen or roughly 8 
shillings per bag. The keys to the soybean’s future in South 
Africa are higher yields, and a reduction in the number of 
man-days per morgen of labor. “The growing of soybeans 
should fi t very well into a system of farming in which maize 
and live-stock are the two main enterprises.” Address: Dr. 
and Prof. of Agricultural Economics, Univ. of Pretoria.

927. Bulletin des Matieres Grasses (Paris). 1939. La 
culture du soja en Roumanie [The cultivation of soybeans in 
Romania (Abstract)]. 23(11-12):249-50. Nov. [1 ref. Fre]
• Summary: This summary of an English-language report by 
the American Consulate in Bucharest, originally published 
17 Aug. 1939, gives statistics from 1934-1939 for Romania. 
Cultivation began in 1934 under the auspices of a German 
society (Soja S.A.R.).
 Since we have been unable to fi nd that American 
document, we will summarize this table.
 Number of soybean cultivators increases from 17,096 
in 1935, to 51,914 in 1936, to 74,320 in 1937, to 34,709 in 
1938.
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 Surface area subject to contracts: 1,400 ha in 1934, 
24,500 ha in 1935, 58,400 ha in 1936, 110,700 ha in 1937, 
63,200 ha in 1938, 80,000 to 100,000 in 1939
 Surface area actually planted to soybeans: 1,400 ha in 
1934, 21,500 ha in 1935, 49,300 ha in 1936, 85,600 ha in 
1937, 57,400 ha in 1938, 80,000 to 100,000 in 1939.
 Harvest in 1,000 quintals [1 quintal = 100 kg]. 4,800 in 
1934, 108,200 in 1935, 274,300 in 1936, 580,000 in 1937, 
520,000 in 1938, 600,000 to 800,000 in 1939.
 Production per ha [yield]: 430 in 1934, 800 in 1935, 550 
in 1936, 570 in 1937, 910 in 1938. Average price per 100 
kg paid (in Romanian lei). 350 in 1935, 400 in 1936, 500 in 
1937, 500 in 1938, 600 in 1939.

928. Chemische Industrie (Berlin). 1939. Sojamonopol 
in Mandschukuo [Manchuria: Soybean monopoly]. 
62(49):1000-01. Dec. 8. Partly summarized in Kunststoffe 
30:49 (Feb., 1940). [Ger]
• Summary: “For some years the soybean has been 
cultivated successfully in Europe. For example in 1939, in 
Romania, Bulgaria, and Yugoslavia, 118,000 ha were planted 
to soybeans, whereas 5 years earlier only 2,000 ha had been 
planted. Romania, in which 100,000 ha were planted in the 
last year, is far in the lead among the countries named. Last 
year the soybean harvest in the 3 countries named totalled 
about 92,000 tonnes, and almost all of it was delivered 
to Germany. For 1940, a further expansion of planting is 
expected.
 “Agronomic trials have shown that soybeans also 
grow and thrive in Sweden. It is, however, not yet clear if 
cultivation is economical there.”

929. Dimmock, F. 1939. Soybeans. Canada. Department of 
Agriculture, Farmers’ Bulletin No. 80. 22 p. Dec. Also called 
Canada. Dept. of Agriculture, Publication No. 660. Revision 
Pamphlet 155. Also in Plant Science Literature 11:06 (1940). 
[1 ref]
• Summary: Contents: Description of the soybean plant. Soil 
and climatic adaptation. Uses of soybean seed: Soybean oil, 
soybean meal, soybean fl our. Uses of the soybean for forage 
and soil improvement. Varieties: Yields, varietal adaptation, 
protein and oil content of seed, size of seed, colour of seed, 
registration. Culture: Soil preparation, time of seeding, 
inoculation of seed, method of seeding, depth of seeding, 
cultivation, harvesting, threshing. Storage and marketing of 
seed.
 In Canada, the “area devoted to the crop in 1938 
probably did not exceed 20,000 acres, nearly all of which 
was in the province of Ontario. Small patches were being 
grown in Nova Scotia, Quebec, southern Manitoba and 
British Columbia. At the present time, investigations 
are under way in practically all provinces to determine 
the possibilities of the soybean in various parts of the 
Dominion.” Address: Div. of Forage Plants, Experimental 

Farms Service, ONT, Canada.

930. Granhall, I. 1939. Växtförädlingsstudier beträffande 
sojaböna, lin m.m.i Östersjöländerna och Mellaneuropa 
[Plant cultivation studies regarding soybeans, fl ax and other 
plants in the Baltic countries and Central Europe]. Sveriges 
Utsaedesfoerenings Tidskrift 49(2&4):161-79, 336-50. [Swe]
• Summary: As is well known, in 1938 a number of new 
cultivated plants, including the soybean (sojabönan), were 
adopted into the Swedish Seed Association’s program after 
a special allocation for increased work with fl ax, etc. was 
granted by Swedish Parliament. It was particularly valuable 
for these cultivation sectors for two study/collection trips to 
be conducted in the winter of 1937-1938. For this allocation, 
which was graciously provided by bank director August 
Nachmanson, the Swedish Seed Association holds a debt of 
gratitude.
 The fi rst excursion, to England, Belgium and the 
Netherlands, which exclusively delved into the growing and 
cultivation of soybeans (sojabönans), was undertaken by 
Torsten Nilsson-Leissner M.Sc. in October-November 1937.
 The second trip was made by yours truly during 
February and March of 1938. My experiences are hereby 
summarized in this compilation. The trip covered a number 
of countries, namely Finland, Estonia, Latvia, Poland, 
Lithuania, Germany, Austria, Hungary, Romania and 
Czechoslovakia, which were visited in the order listed.
 Finland (Page 161): Interestingly enough, soy beans 
(sojabönor) were also tried on smaller parcels at the research 
center in Dickursby. This was done in connection with the 
vernalization experiments led by J. Wallin. One of the types 
included (from Bitterhoff, Germany) matured relatively well 
during the fortuitous year of 1937, despite being seeded as 
late as the end of May. The vernalization (treating of the 
seeds by soaking them and then keeping them at a given 
temperature according to the process indicated by [Trofi m] 
Lysenko) had no hastening effect with regard to the soy 
beans’ growth.
 Estonia: The Jogeva Agricultural Research Center, 
which was founded in 1920 at the site of the former Swedish 
Royal Lands at Laisholm, some 50 kilometers north of 
Tartu, has now in just two year’s time conducted observation 
experiments with soy (soja). The best crop, i.e. a full 2,200 
kg/ha, was obtained in 1937 with the Manitoba Brown 
variety. This year the weather conditions were particularly 
favorable and the crop obtained was of excellent quality, 
with up to 45% raw protein and 15% fat. Even the Mandarin 
variety matured relatively nicely. One farmer near Jogeva 
had a rather large cultivation of Manitoba Brown in 1937 
and with that reportedly obtained a hectare harvest of 
approximately 2,000 kg.
 In 1937, the planting of soy beans was done around 
May 20th in Jogeva. After the seedlings emerged, there was 
a rather severe cold spell with temperatures reaching -5 
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to–8ºC, however, the soy was not damaged. Compared to 
other crops like fl ax, for example, soy (sojan) is vary hardy 
against spring frosts. Whereas on the other hand, people 
had the perception that it was signifi cantly more sensitive to 
below-freezing temperature in fall. The harvest in 1937 came 
at the end of August for the earliest varieties, but generally 
for other varieties in September or later.
 Poland (p. 4): Both professor J. Muszynski in Vilnius 
[in today’s Lithuania] and the national research facility in 
Pulawy work with soy cultivation (sojaförädling) in this 
country. Due to the geographical location of Vilnius (about 
the same latitude as the island of Rügen), and the good 
results already achieved there, it was with high hopes that 
I sought out professor Muszynski. Unfortunately, there 
was no time for a visit to Pulawy, which is located south of 
Warsaw. Professor Muszynski, who holds a professorship 
in pharmacology at the University of Vilnius, has worked 
with the cultivation of soybeans since 1926. He has 
considerable knowledge on the topic and has also published 
a rather extensive handbook, which is unfortunately written 
entirely in Polish. The reason he got into soy cultivation 
is soy’s value from a human food source standpoint and 
in connection with that, it may be of interest to cite the 
closing words of his handbook: “Because of its signifi cance 
as a human food source, the introduction of soy to Polish 
agriculture should represent a greater revolution than the 
introduction of the potato. With the introduction of soy, 
malnourishment in our country’s rural population is destined 
to disappear. The primary food among the country’s rural 
people is the potato which means that individuals get too 
little protein.” Professor Muszynski has thus far grown two 
new types of soy (sojasorter), namely Batorovka (yellow 
seeded) and Wilenska (brownish-black). Both are early and 
have provided a relatively good yield in Vilnius. Another 
Polish sort is the Pulawska, grown near Pulawy. For the 
most part, soy cultivation in Poland is still rather small. The 
harvest was generally reported to be from 9 to 14 dt/ha in the 
northern areas, approximately 18 dt/ha in Wielkopolska and 
15 to 25 dt/ha in nature’s most favorable regions of Volhynia 
and Podolia [in today’s Ukraine].
 In Vilnius, planting is usually done from the 1st to the 
10th of May, however, sometimes as late as the 15th-20th. 
In Pulawy, planting is done a few weeks early, from April 
20th to May 1st. In Vilnius, the experience is the same as in 
many other locations in that soy is not particularly sensitive 
to spring frost. It has been observed that frosts in early June 
that wipe out cucumbers, tomatoes and string beans have 
not in any way damaged soy plants (sojaplantorna). The 
growth period for the Wilenska and Batorovka varieties can 
generally be calculated to around 130 days in Vilnius. Upon 
maturation all of the leaves completely fall off.
 Also in several other regards, including questions 
about the methods for soy bacterial inoculation, professor 
Muszynski had interesting information to offer. In his 

breeding work, he has only used the selection method thus 
far. Consequently, he has not done any cross-breeding, which 
is due both to the diffi culty of pulling off successful crosses 
and that his allocation for soy breeding is quite modest.
 I also visited an oil production facility near Vilnius, 
which was reportedly the second biggest in Poland. It 
worked primarily with sunfl ower, but also with fl ax, 
rapeseed, hemp, soy, etc. seed pressing.
 In Vilnius there is also another large institute for textile 
plant studies, including a plant breeding facility, laboratories, 
textile school and fl ax processing plant. The head of research 
at this facility is professor J. Jagmin.
 Lithuania (p. 166): At the national plant breeding facility 
in Dotnuva, which in parentheses is said to work largely 
according Svalöf models, the soybean has been adopted into 
their program since 1925. The current director is agronomist 
Z. Mackevicius, who previously studied for half a year at 
Svalöf.
 Breeding work has thus far resulted in two varieties of 
soy, Dotnuva brown (Rudagrüdé) and yellow (Geltongrüdé), 
of which the former is the earliest. In 1935, the facility gave 
out samples (of 100 grams) to growers of soybeans, along 
with small bottles of inoculant and planting instructions. A 
number of these growers now have considerable quantities 
of soybeans from their own planting, although for others 
the experiment turned out to be a complete failure. In all, 
probably only a few hectares of soy are grown in Lithuania. 
In 1938, however, there was possibly a considerable 
increase. In Lithuania for the time being, soy is considered a 
horticultural plant.
 The cultivation experiments with soy, which have 
continued at Dotnuva since 1933, are interesting, in that 
different planting times, plant separation distances, etc. were 
tried. Among the results thus far, it must be said that of the 
three different planting times (5/5, 5/15 and 5/25) for 1935, 
1936 and 1937, the best harvest was achieved with the 5/15 
planting. Analysis of the harvest from these experiments 
showed that with an earlier planting a high-protein, low-fat 
content (37% and 12% respectively) is obtained, as opposed 
to a later one (33% and 16%, respectively). The best plant 
distance was 40 x 10 cm. In an inoculation experiment, it 
was demonstrated that bacteria-inoculated plants generally 
become larger with more leaves and with favorable weather 
produce a higher yield. In 1935, which was a rainy year in 
Dotnuva, a better harvest was obtained without inoculation, 
however, probably because inoculation promotes vegetative 
growth and delays maturity.
 In 1937, a rather higher harvest yield was obtained (up 
to 15-25 dt/ha) and maturity for the earliest varieties, e.g. 
Dotnuva brown, occurred on September 2nd.
 Several years ago, a rather extensive crossbreeding 
project was conducted with soy at Dotnuva and rich material 
from this is currently available. The crossbreeding procedure 
was conducted in a botanical garden on potted material, 
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which undoubtedly presented great diffi culties, but it was 
highly successful. The variation that can be obtained after 
crossing is great. With regard to maturity time, sister lineages 
could be observed with a 3-4 week difference in maturity 
time.
 Because of agronomist Mackevicius’ interest in Svalöf, 
some very valuable material was obtained from new hybrids, 
for example, which have still not been marketed. Continued.

931. Granhall, I. 1939. Växtförädlingsstudier beträffande 
sojaböna, lin m.m.i Östersjöländerna och Mellaneuropa 
[Plant cultivation studies regarding soybeans, fl ax 
and other plants in the Baltic countries and Central 
Europe (Continued–Document part III)]. Sveriges 
Utsaedesfoerenings Tidskrift 49(2&4):161-79, 336-50. [Swe]
• Summary: (Continued): Romania (p. 340):
 In no other European country is soybean growing done 
on such a wide scale as in Romania. Even before World War 
I, the soybean appeared on a small scale in Transylvania, 
which at that time belonged to the Austro-Hungarian Empire. 
In 1928, a series of experiments with soybeans was initiated 
by the agricultural research institute in Bucharest, which led 
to the area of soybean cultivation being estimated at up to 
400 hectares by 1933.
 In the fall of 1934, a company named “Soia S.A.R., 
Gesellschaft für den Anbau und die Ausfuhr von 
Ölsaaten” was formed. German capital stands behind this 
(I.G. Farbenindustrie). The company quickly increased 
soybean growing in Romania so that by 1937 it covered 
approximately 106,000 hectares. The increase in soybean 
growing along with soy export appear in the table below: 
The area is soybeans in hectares increased from 1,400 in 
1934, to 20,411 in 1935, to 58,027 in 1936, up to a very 
large 106,000 in 1937. The metric tons of soybeans exported 
likewise grew from zero in 1934, to 6,000 in 1935, to 23,000 
in 1935 up to 51,000 in 1937.
 During the week I stayed in Romania, I visited the 
following institutions: Soia, S.A.R. and the Institutului de 
Cercetari Agronomice al Romaniei (I.C.A.R.) in Bucharest; 
Siebenbürgisch-Sächsische Landwirtschaftliche Lehranstalt, 
in Medias; Stasiunea de Ameliorarea Plantelor, in Cluj.
 Bucharest
 It was with a great desire to be at my service that Mr. G. 
Bistriteanu and Mr. R. Ullman of Soia S.A.R. made time for 
me during my stay in Bucharest.
 That fi rst year that the soy company operated (1934), 
a good harvest was obtained. The following year, however, 
the soy harvest was rather poor (600 kg/ha). In 1936, things 
were more favorable again. Gradually, the climate over large 
parts of Romania proved to be rather unfavorable for soy 
growing. This is particularly the case with the extremely 
dry areas in the southeast, where the hot steppe winds from 
southern Russia in June and July result in premature ripening 
and extremely shriveled seeds. Such a dry period can often 

result in a 2/3 reduction in harvest, as was the case in 1935, 
in Dobruja and the surrounding areas.
 In the dry areas of southern and southeastern Romania, 
an average yield of only 170 kg/ha was obtained in 1937. 
In Bessarabia (today’s Moldova and Ukraine), 980 kg/ha 
was obtained and in Transylvania roughly 1,400 kg/ha. The 
highest yields achieved during that year were between 2,000 
and 3,000 kg/ha. For all of Romania the average was only 
650 kg/ha, which could be considered a rather low number. 
The fact that in spite of all this soybean growing is believed 
to be profi table, is to a large extent due to the low labor and 
planting costs in this relatively backward country.
 In the future they particularly want to avoid large areas 
of Dobruja. It can therefore be assumed that 1938’s soybean 
area (sojaareal) will be somewhat lower than the previous 
year’s, with approximately an estimated 80,000 hectares to 
be sown in all.
 In terms of organization, the soy company (sojabolaget) 
has divided the country into inspectorates, each one under a 
technical director. These in turn have a number of regional 
directors under them. The smallest organizational unit covers 
one or two towns, where a local agent representing the 
company divides up the sowing and checks on the planting. 
All of the growers have a contract with the company and 
each one has his own account, documenting the amounts 
of soybean seed received, inoculant, bags, etc., as well as 
delivered soybeans. Each fall, a railroad station and date/time 
are announced for where the respective towns will drop off 
their soybean harvest. The delivery is checked by a 3-man 
group (a weigher, a scribe and a treasurer), and payment to 
the growers is made in cash at the time of unloading, which 
has proven to be quite popular.
 Page 342: The export of soybeans to Germany is done 
either by train via Chernivtsi [Cernauti, Bukovina] (in 
today’s Ukraine) and Poland to Szczecin [Stettin] (in today’s 
Poland), or by ship through the Black Sea from Costanta to 
Hamburg.
 The soybean varieties that have come into use thus 
far include the Kleine Gelbe Ungarische and Reiner, of 
which the latter, which originates from Yugoslavia, takes 
up probably 2/3 of the cultivated area. Both are considered 
populations, even if the seed cores exhibit a rather uniform 
yellow color. Kleine Gelbe Ungarische is the more drought-
resistant of the two sorts, whereas Reiner has a larger 
seed, matures somewhere later and under normal weather 
conditions offers a higher yield.
 For the purpose of planting more suitable and uniform 
varieties for the country, as previously mentioned, Dr. Lene 
Herb-Müller is conducting a rather extensive breeding 
project in Romania. For this purpose, she has a laboratory 
set up in Bucharest that also includes 4-5 hectares of testing 
land. In Brasov, where more experiments are conducted, 
there is another 3.5 hectares available for use. Together with 
Dr. Ullmann, I visited the laboratory in Bucharest, where 
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the assistant (Ms. Mannhardt) demonstrated methods and 
materials.
 Soybean growing in Romania really needs to be 
patterned according to the precipitation conditions in the 
country’s different regions. As previously noted, Dobruja 
and southern Bessarabia are the driest areas, where up 
until now soybeans have produced less profi table harvests 
(from the soy company’s point of view). For the farmers 
themselves, soy has been of particularly great interest, since 
typically grain harvests are even worse. With more drought-
resistant varieties, growing even in these areas can probably 
become economically viable. The best soy area is actually 
Transylvania, where the cultivated areas are generally 
situated at 400-500 meters elevation and where precipitation 
amounts are more satisfactory. The scope of growing in this 
province is largely restricted, however, by competition with 
other crops which have proven to be quite profi table here, 
including malting barley and medicinal plants. Relatively 
decent soy areas are also located in central and northern 
Bessarabia (cf. G. Valuta, Kühn-Archiv, Bd. 44, 1938, 121-
160).
 In the materials people were working on at Dr. Müller’s 
laboratory, there are great differences in e.g. branches, stems, 
plant height, pod size and seed size.
 As far as the price of Romanian soybean goes, it was 
said that the growers receive a payment of 5 leu per kg, equal 
to 15 SEK per dt. The price is approximately the same as for 
Manchurian soybeans.
 The German soy company is now conducting even more 
extensive planting in Bulgaria and Yugoslavia. growing 
starting in 1935 in Bulgaria, when 10,000 hectares were 
seeded. Guided by that year’s harvest results in various 
areas, the less suitable tracts of land were excluded in 1936, 
whereby the area of soy was only approximately 6,000 
hectares. In 1937, ultimately 15,000 hectares were seeded, 
and in 1938 a considerable increase in area is planned. 
Bulgaria is considered a real futuristic scenario for soy 
breeding, due to both the climatic conditions and the fact that 
the Bulgarian farmers are generally more enterprising and 
savvy than their Romanian counterparts. The average harvest 
has also been somewhat higher in Bulgaria (800 kg/ha), with 
decent prospects to improve further.
 Lead by professor Munteanu and Dr. Dragoescu, in 
Bucharest I also visited the stately building where the Central 
Romanian Institute for Agricultural Research (I.C.A.R.) 
resides. 9 research stations are administered by this facility in 
the country’s different climatic zones.
 Medias (p. 344):
 Medias is located in Transylvania, at approximately 300 
meters elevation, in an area with numerous German farming 
towns which trace their origins back to German immigrants 
during Middle Ages, primarily Saxons. The Transylvania-
Saxon School of Agriculture, where I visited, is run by 
director Herbert. Dr. A. Kornfeld, who as a teacher of plant 

cultivation and a grower of soybeans, works there. Among 
other things, in the periodical Pfl anzenbau (1936, vol. 13, p. 
161-206) he summarized a number of his experiences with 
soy growing in Transylvania. It should also be noted that he 
has a piece in Zeitschrift fuer Pfl anzenkrankheiten (1935, 
Bd. 45, p. 577-613), discussing diseases and pests that affect 
soybeans. Apparently he is currently working on publishing a 
large manual on soybean growing.
 Work with soybeans has been conducted in Medias 
since before World War I, and Dr. Kornfeld has been the 
director since 1923. In Transylvania’s so-called “Weinland”, 
relatively favorable conditions prevail for soy growing. The 
amount of precipitation in Medias is 500-600 mm per year 
and the average temperature is around +9ºC. The area of soy 
in Transylvania is estimated by Dr. Kornfeld to currently be 
around 1,500 hectares, about half of which is farmed through 
the soy company and the other half is grown by the farmers 
for their own use. Like elsewhere in Romania, corn plays a 
major role here in the diet and the availability of protein is 
commonly too low. Dr. Kornfeld therefore mixed soy into 
the corn porridge for the fi eld workers, where at fi rst they 
refused to eat the porridge. Later on, when they fi nally came 
around and Dr. Kornfeld did not have a suffi cient amount of 
soy to mix into the porridge, these same farmers refused to 
eat the soy-free porridge which they thought was too devoid 
of nutrition.
 The ultimate objective of soy breeding in Medias is the 
growing of soy varieties that the farmers here can make use 
of themselves. In several respects, Dr. Kornfeld has therefore 
deviated from the aims and methods Dr. Lene Müller, who 
thought soy only had applications in industrial use. Among 
other things, he attaches no weight at all to seed color (his 
most promising sorts also have black seeds). (Continued).

932. International Institute of Agriculture. 1939. Oils and 
fats: Production and international trade. Studies of Principal 
Agricultural Products on the World Market No. 4. Part I. 345 
p. See p. 59-76. [Eng]
• Summary: Nine major oilseed crops and their respective 
oils are discussed: cottonseed, groundnut, linseed, soya beans 
(p. 59-76), sunfl ower seed, colza seed–rapeseed–mustard 
seed, sesame seed, castor seed, perilla seed, others (hemp 
seed, poppy seed, maize/corn). I. Grinenco wrote section 
IV titled “Soya beans and soya bean oil.” Contents: I. 
Production (p. 59-68). Areas of production: Table 18 shows 
“Areas cultivated for soya.” Average 1924-1928, 1929, 1930, 
1931, 1932, 1933, 1934, 1935, 1936, in China, Manchukuo, 
Chosen [Korea], Japan, Netherlands Indies [Indonesia], 
United States, U.S.S.R. [USSR, p. 61-62] (Territory in 
Europe and Asia), Europe.
 Table 19 shows “Areas cultivated for soya” during 
the same time periods shown above. In 1936 the world’s 
leading soybean producing countries (in 1,000 metric tons) 
were: China 5,911.0, Manchukuo [Manchuria] 4,175.5, 



SOYBEAN YIELDS AND YIELD RESEARCH (10 BCE to 2021)   522

© Copyright Soyinfo Center 2021

United States 816.0, Chosen [Korea] 487.1, Japan 339.8, 
Netherlands Indies (Java and Madura) 247.4, U.S.S.R. 
[USSR] 44.3, Kwantung 17.7, Taiwan 4.4.
 Table 20 shows “Area and production of soya in China 
by provinces (average 1931-1935).” The leaders in total 
production are (in 1,000 metric tons): Shantung 1,980.7, 
Kiangsu 1087.4, Honan 765.0, Szechuan 517.0.
 Table 21 shows “Production of soya in Manchukuo 
by provinces in 1936 (in 1,000 metric tons):” Northern 
provinces: Pinkiang 1,083.9, Kirin 980.8, Lungkiang 464.9, 
Sankiang 260.6, Chientao 91.4, Heiho 2.7. Total north: 
2,884.3. Southern provinces: Fengtien 985.4, Antung 154.7, 
Chinchow 151.1. Total south: 1,291.2.
 Table 22 shows “Area cultivated for the production 
of soya bean in the United States (in 1,000 ha):” Figures 
are given for Illinois, Indiana, Iowa, Ohio, North Carolina, 
Mississippi, Missouri, Other states. Total.
 II. Trade (p. 68-76). Principal countries exporting 
soya beans: Manchukuo, Chosen [Korea], The United 
States. Principal countries importing soya beans: Germany, 
Denmark, Sweden, Netherlands, France, Norway, Latvia, 
Italy, Japan, Chosen, Netherlands Indies. Principal countries 
exporting and importing soya oil: Manchukuo, Japan, 
United Kingdom, Austria, Czechoslovakia, Finland, French 
Morocco, Hong Kong. III. Conclusion (p. 76).
 Concerning Norway: Table 24 (p. 71) shows “Net world 
imports of soya beans (in 1,000 metric tons),” yearly from 
1929 to 1936, plus average 1909-1913, and average 1924-
1928. A footnote shows that in 1910-11 Norway imported 
700 tonnes of soybean oil, followed by an average of 100 
tonnes in 1924-28. Norwegian imports of soybean oil were 
zero from 1929 to 1932, then 2,200 tonnes in 1933, rising 
to 15,300 tonnes in 1934, then 15,700 tonnes in 1935, and 
22,900 tonnes in 1936.
 Concerning Finland: Pages 74-75 state that Finland 
imports soya oil. Finland’s fi rst recorded imports were in 
1931, when 684 metric tons (tonnes) were imported. By 1936 
Finland was importing 2,565 tonnes of soya oil a year. Note: 
This is the earliest document seen (May 2002) concerning 
soybean products (soy oil) in Finland; soybeans as such have 
not yet been reported. This document contains the earliest 
date seen for soybean products (soy oil) in Finland (1931).
 Concerning Latvia: Page 72 states: “Among the 
countries that have increased their imports of soya beans are 
France, Norway, and Latvia, although the quantities imported 
up to the present are relatively small.” They are so small that 
no statistics are given. Address: Villa Umberto I, Rome, Italy.

933. Matagrin, Am. 1939. Le soja et les industries du soja: 
Produits alimentaires, huile de soja, lécithine végétale, 
caséine végétale [The soybean and soy industries: Food 
products, soy oil, vegetable lecithin, and vegetable casein 
(Continued–Document part II)]. Paris: Gauthier-Villars. x + 
390 p. 18 cm. [300 ref. Fre]

• Summary: (Continued): The agricultural experiment 
stations and the scientifi c labs have played an important role 
in the U.S., also the farm equipment manufacturers.
 The experiment stations in many states have helped 
the farmers to clarify cultural questions which greatly 
infl uence yields, preparation of the soil, type and proportion 
of fertilizer use, dates and methods of planting, how many 
seeds per acre, choice of varieties according to the climate 
and soil, role of the soybean in mixed cultures and in crop 
rotation, etc.
 In this book, Matagrin always uses the term fèves de 
soja to refer to “soybeans.”
 1936 listing of soyfoods fi rms (p. 27): Fearn Soya Foods 
Co., Chicago, Illinois. Soybean Health Prods Co. Oakland, 
California (tofu). Soyex Co. Nutley, New Jersey. La Sierra 
Industries, Ontario, California (soymilk). American Lecithin 
Co., Atlanta, Georgia. Ten soy fl our companies (p. 29).
 American Lecithin Co. in 1936 was in Atlanta, Georgia. 
From when to when was it in Illinois?
 Soy in France (p. 36): Prof. Beille of Bordeaux 
published a good work on soy but it is no longer available. 
Also the books of Prof. Jumelle of Marseille on colonial 
crops and vegetable oils. Prof. R. Lepine of Lyon in 1919 in 
Revue Scientifi que, wrote about soy culture in Algeria and 
the preparation of soymilk.
 Mr. Rouest perfected again the selections of yellow 
or green varieties that he had undertaken from 1907, with 
success. Using American seeds, others who experimented 
were Messrs. Brioux at Rouen, Carle of Carbonniere in le 
Tarn, and Semichon at Carcassonne; he likewise cultivated 
it at l’Aude from 1918. A list of 42 of Rouest’s varieties 
(chosen from 2,000 others) were given in Rouest’s book Le 
Soja Francaise showing that he was more qualifi ed than 
anyone to write a book of this tile. He pursued his cultures 
and selections in France from 1921-30, in the Caucasus from 
1930 to 1935, and thus fulfi lled the efforts started by the 
Society for Acclimatization and its successors. He worked 
with another apostle, Henry de Guerpel, and agronomist 
and mayor of Percy-en-Auge (Calvados), who developed 
and perfected during 5 years the culture of the best varieties 
of soybeans in the regions surrounding his country house 
at Plainville, near Mézidon. He did not only collaborate on 
the book with Rouest, but also published interesting articles 
in several reviews in France and the colonies. Also Mr. 
Denaiffe of Carignan (Ardennes), author of the esteemed 
book Les Haricots, did important culture work and provided 
information.
 Today production of soybeans in France is no more than 
several thousand hectoliters of beans = several 100,000 liters. 
For forage, the crop / culture has developed only in North 
Africa. It was encouraged by Rouest and de Guerpel.
 Caseo Sojaine’s products [made by Li Yu-ying] were 
excellent but expensive.
 The products of Heudebert (probably diabetic products 
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made with soyfl our?), were well known in England as in 
France (p. 39).
 Since 1913 the oil mills of Marseille, France, have 
started to use soy oil (mainly for hydrogenation) and those of 
the north (mainly for manufacture of soft soaps).
 Recently the foundation (at Chateauroux) of a Society 
of Friends, Producers and Technicians of Soja has been 
announced by M. Druel.
 In England the fi ne botanist J.L. North tested with 
success 13 Manchurian soybean seeds in 1913 and in the 
third harvest expanded these to 12,000 seeds, which he 
sent in 1917 to a farm at Uxbridge in Middlesex and to the 
Ogilvie Farm in Essex. There was a remarkable harvest 
in 1921, followed by good development of the enterprise. 
It advanced thanks to Piper and Morse’s 1923 book The 
Soybean which told of American successes. North succeeded 
in 1928 in getting 20-80 pods per stalk. In 1921 North’s work 
drew the attention of the Ford establishment in Boreham 
which was not able to obtain good yields with American 
soybeans but succeeded with North’s. Today England 
cultivates soybeans on about 15 hectares and yields are 1,400 
to 2,500 liters per ha.
 In England. Lever Bros. are big users of soy oil in soap. 
The main oil mills using soybeans are J. Bibby and Sons in 
Liverpool, three others in Hull, one in Erith and one refi nery 
on the outskirts of London. Huge amounts of soy oil and 
meal are imported by a subsidiary of Lever Bros.
 Germany: The recent agreement between Germany and 
Japan foreseeing an exchange of arms, explosives, etc. in 
exchange for soybeans which can furnish explosives (for 
nitroglycerine, naturally) is a barter / swap (of cannons for 
soybeans) analogous to that with Manchuria in 1934. What 
is certain is that the agents of I.G. Farbenindustrie A.G. 
under the patronage of the Economic Federation of Central 
Europe has been enforcing for 3 years soybeans culture in 
the Balkans which trade voluntarily with Germany.
 Spain was rich in other oil sources (mainly olive oil), so 
it did not pay much attention to soy.
 Italy: In 1918 a trial by Prof. Borzi, on a parcel of 2.5 
acres at the Colonial Garden in Palerme / Palermo gave a 
yield of 20 liters/ha. In 1918-20 at the Institute Bonafous in 
Turin, a scientifi c research center, did research on yellow 
soybeans. Then trials were done in Liguria, Lombardia 
and Capo d’Istria [the Italian name of the city of Koper; in 
today’s Slovenia], and Palerme about the 1920s–a total of 
a dozen localities. Retaking in 1922 these tests of 1884 in 
Piedmont, Prof. Tito Poggi seeded 8 parcels in Monferrat, 
then helped to popularize soybeans in Italy. By the mid-
1920s soy fl our was widely used in baking. In March 1926 a 
“Bread for ammunition = pagnotto di munizione” containing 
10% soy fl our was heartily welcomed by the garrison in 
Rome. Already an offi cial tasting by Mussolini (of the bread 
by him?) has been commented upon by the Italian press. The 
success of the campaign to promote use of wheat limited, 

after that, the outlets for soy in human foods, but the oil 
remained widely used by industry and the cake [was fed to 
cows] for production of milk.
 Bulgaria and Rumania were infl uenced by the example 
of Ukraine = Podolie?
 The grandeur and decadence of soja in Russia: The book 
by L. Rouest, who was director of the Soy Laboratory in the 
North Caucasus from 1930 to 1935, brings together, but in a 
somewhat dispersed way, a very instructive documentation 
on soya in Russia. He described the grandeur and decadence. 
Soya was cultivated, it seems, since the victory of the 
Tcherkesses (p. 48) and the incursions in east Turkestan, 
about 1860, then introduced into Ukraine and Bessarabia 
[the latter in today’s Moldova and Ukraine], either from the 
Caucasus or from Hungary in the following years. Finally 
better known when the construction of the Transsiberian 
railroad connected (conduisit) Russia and Manchuria (1896-
1900). But the soybean could not fail to interest the higher 
government offi cials. Before the universal success of the 
soybean after World War I, it was seen not only as an interior 
resource but also as an export crop. However in 1931, of 
the 5,970,000 ha in Russia used to grow oilseeds, less than 
1,100 were used to grow soybeans versus 5.2 million used 
for sunfl owers, 300,000 for castor oil, 140,000 for sesame, 
30,000 for peanuts, and 350,000 for others such as rapeseed. 
But the industry began to demand soybeans. A large furniture 
factory in Oklanskaia made glues of vegetable proteins. 
The oil was studied for use in soaps and paints. The famine 
which menaced the working population because the moujiks 
[muzhiks, mujiks], resisted the exploitation of the lands 
into collectives, was able to be prevented or delayed by the 
progress in the culture of soybeans. Also the 5-year plan 
foresaw the extension of this crop onto 3-5 million ha with 
harvests of at least 1,500 kg per ha. To guide the farmers and 
perfect management techniques, specialists were recruited 
and concessions were granted to Germany in diverse regions. 
For how would the USSR itself have harvested the 1935 crop 
of about one million quintals = 100,000 MT. The number is 
enormous by comparison with the rest of Europe. (Did the 
Soviets see themselves as pioneers of a revolutionary new 
crop?)
 Here, according to the agronomist Rouest, are the 
causes of the Russian setback. 1. Negligence and ignorance 
of the Russian peasant. 2. Disadvantages of the communist 
regime, 3. The general ideological method, always little 
reconcilable with the needs of the changes and hazards of 
agriculture (e.g., research to fi nd varieties permitting the 
use of large harvesters). 4. Poorly chosen cultural methods. 
5. Use of most of the harvest for food. The best literature 
concerns the moujik [muzhik, mujik] peasants, and one 
long study of 1911, of which we have a copy, written by a 
Russian doctor,... Sowed in the black earth of the Caucasus 
and Ukraine, these soybeans, said Rouest, evidently saved 
the lives of thousands of people... We have been told that the 
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Russians are disgusted at the compulsory use of soybeans, 
result of unskilled cooks...? Address: France.

934. Matagrin, Am. 1939. Le soja et les industries du soja: 
Produits alimentaires, huile de soja, lécithine végétale, 
caséine végétale [The soybean and soy industries: Food 
products, soy oil, vegetable lecithin, and vegetable casein 
(Continued–Document part III)]. Paris: Gauthier-Villars. x + 
390 p. 18 cm. [300 ref. Fre]
• Summary: (Continued): Japan: The great oil mills of 
Kobe. In Japan, for cooking, sesame oil is preferred and for 
illumination rapeseed oil.
 French Indochina: From 1931. It is estimated Tonkin 
cultivated about 12,000 ha of soybeans and harvested an 
average of 7,500 metric tons per year. The low yield of 
only 625 kg/ha, compared with a world average of 1,000, is 
explained by the fact that soybeans are generally cultivated 
with corn in a 1:1 mixture. Some soybeans are exported to 
Hong Kong. Since 1933 Paul Braemer, chief of agricultural 
services in Hong Kong, is exerting himself to propagate 
more this nutritious plant. Up till now the strong fl avor of 
the soy protein deters colonials from using soy for food and 
soymilk. Made experimentally at the Maurice Museum, 
these have not attained but a relative success in the European 
colony. However the natives use many products. The village 
of Cu-da / Cuda 10 km from Hadong [in today’s Vietnam] 
specializes in a type of soy sauce which cannot be made 
except from April to July, and which must be kept in sealed 
containers.
 English and Dutch Indies: Today Prof. D. Kanga of 
Gujerat College of Ahmedabad, recommends warmly this 
economical and fortifying food. Soy is now used increasingly 
in industrial dining rooms and universities (he lists names). 
It is likely that India will acclimatize varieties rich in oil, 
develop extraction mills in its centers of industry, and deliver 
a large tonnage to the English soap makers.
 Soybeans, propagated by the Russians, have long been 
grown on the plains of Turkestan [today’s Afghanistan] and 
tests have been done in Persia [today’s Iran] and the Soviet 
and Chinese republics of Central Asia northeast of there.
 Soy in Africa: The French tried growing soybeans 
successfully in Dahomey and Togo. In North Africa trials 
have been taken more seriously since 1918 in Algeria, then 
in Tunisia and Morocco. In Tunisia, the tests which began in 
the late 19th century, are now growing. In Morocco lots of 
other beans are grown.
 Australia is fi nally cultivating soybeans since the start of 
the century in the southeast, and today on all the east coast 
(Queensland, New South Wales and Victoria).
 Soybean etymology: Low Countries = Sojaboon. Russia 
= Soia. Italy = Soia or (better) soja.
 At the start of this century, when the German industry 
launched “Nitragine,” a liquid culture of nitrogen fi xing 
bacteria, there was much interest. The American practice, 

founded on the research of Norman Shaw (1910) and on 
the experience of the agricultural experiment stations at 
Michigan (1905), Wisconsin (1907, 1922). etc. consists of 
inoculating new soil with soil from former soybean fi elds.
 Matagrin has a lengthy and excellent review of soybean 
agronomy. Also one of the best bibliographies; the most 
extensive of any European book to date on all aspects of 
soybeans and soyfoods.
 The USA and the USSR were the fi rst two countries to 
mechanize soybean planting and harvesting.
 On the diseases and enemies of the soybean (p. 108): 
Earliest citation is 1919 from J. of Agricultural Research, and 
from the Nebraska Agricultural Experiment Station. Third is 
Wolf and Lehman 1920.
 Most of the early studies on soybean diseases and 
enemies are analyzed in Morse (1927) “Soy Beans: Culture 
and Varieties.” In the same publication is found a summary 
of U.S. work on insect enemies of soybeans established by 
H.R. Walton, Bureau of Etymology, Washington, DC.
 The early research on the chemical composition of the 
soybean plant was to determine its value as forage. The key 
work in France was done by Lechartier and Joulie. The latter 
also studied the composition of the soybeans from Etampes, 
as did Giljaranski. and H.L. North.
 The structure of the soybean cells was studied in France 
by Colin and Blondel (1888).
 Matagrin has a strong historical dimension running 
through every chapter.
 The median oil content from Asian soybeans is not more 
than 17%, while that of American soybeans attains 19%.
 In about 1920, West and Levene developed the chemical 
formula and structure for animal lecithin.
 The importance of soybeans as a protein source was not 
pointed out by researchers for 69 years, i.e., until the 1880s, 
and was not considered from an economic point of view 
until the World War I put into relief the problems of feeding 
populations and armies. Then interest and patents multiplied. 
For example, in 1910 the processes of S. Satow of Sendai, 
Japan for the precipitation of soymilk by a ferment or by 
sulfuric acid.
 Most legumes contain only 1.6 to 2.9% oil, with the 
exception of peanuts which contain 45%. Soy contains 20%.
 Concerning soy lecithin, From 1870 to 1910 W. Koch 
(1902), Fraenkel, (p. 152) not only verifi ed the initial 
conclusions of Thudichum about this agent of nutritional 
assimilation. Koch showed in 1902 that this phosphatide was 
important.
 At the start of the 20th century, soy pap was prescribed 
with success for diabetics in the hospitals of Algeria, as in 
Japan and Austria.
 Page 158: Number of calories costing 15 centimes in 
1938. Li Yu-ying had a similar chart but he omitted potatoes.
 Potatoes: 80 grams give 224 calories
 Soybeans: 40 grams give 188 calories
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 Rice: 50 grams give 180 calories
 Bread: 45 grams give 145
 Followed by 16 other foods.
 Etymology: Matagrin (p. 160-61) says “fève de soja” 
and “soja à l’etat vert” (for green vegetable soybeans).
 Miss Ellen Kingsley (p. 161) of the U.S. Bureau of 
Home Economics published many recipes using whole dry 
soybeans.
 Durand (no citation) discussed cooking whole soybeans 
in water with sodium bicarbonate. This well-known 
process for all legumes leaves an unpleasant taste. So he 
recommended pressure cooking. Then he gives recipes for 
whole dry soybeans.
 At whole dry soybeans, there is considerable discussion 
of their use in vegetarian diets. Was Matagrin a vegetarian?
 Etymology: Matagrin (p. 166) says “la farine des fèves 
grilles” for roasted soy fl our.
 At the Iowa College of Agriculture, Nelson made a 
soynut butter as follows: Deep-fry soybeans in oil at 100-
110ºC for about 5 minutes. Grind the soybeans fi nely. Then 
grill at 160ºF for about 20 minutes. Finally mixing these with 
some of the deep-frying oil.
 Soy coffee is cafe without caffeine. Matagrin uses lots 
of information from Li Yu-ying; likewise information from 
Li appeared in countless later articles. Li was one of the two 
original sources; Paillieux was the second.
 Is soymilk presently consumed more widely that animal 
milks in China? Not in Japan.
 Carles (note spelling) was not a Frenchman who did 
work on soymilk.
 Soymilk (p. 172): According to an article by Prof. R. 
Lepine of Lyon (1919), concerning a communication of 
Mlle. Castet of the Society of Horticulture of Alger (Algiers).
 Rouest was director du Laboratoire du Soja in Russia’s 
North Caucasus.
 Castagnol (soymilk) in Bulletin of Indochina, uses a 
centrifuge.
 Soymilk patents from France. G.D. Thevenot (1920-25), 
A. Serault (1931), M. Adler (1933).
 Arao Itano (1918). Made soymilk from soy fl our with 
Bacillus inoculum. So it was fermented soymilk developed 
by a Japanese.
 Etymology: Fèves de soja entieres = whole soybeans.
 Li Yu-ying used cold extraction of soymilk, Chinese 
style.
 Matagrin has an excellent review of all the various ways 
of making soymilk.
 Muggia and Gasca (1921) made soymilk with a bland 
fl avor in Italy.
 1933 process for making soymilk in Russia by 
Bogatskij, Storozhuk and Morumtzev.
 In raising animals, soymilk renders a great service. It 
is very wildly used now in USA and in Asia. but its use is 
limited by that fact that it is more economical to feed the 

animals the bean itself or the cake.
 Adding lecithin to soymilk gives it a light fl avor of 
butter.
 Etymology: Matagrin unfortunately calls yuba Crème 
de lait de soja (Phu-chuc of Indochina) [dried yuba sticks]. 
According to an analysis by a pharmacist, Monnier, of the 
Pasteur Institute of Hanoi, it contains 64.62% oils, 8.98% 
Nitrogen. It is often prepared with fi sh bladders or minced 
meat.
 Just. Hatmaker (p. 190) made powdered soymilk, as did 
three other processes, including a spray process of Bevenot 
and Neveu. This process was also widely used in English 
soap factories. Matagrin gives 3 analyses of powdered 
soymilk, the earliest from Li Yu-ying.
 Pages 192-93: Discusses soy yogurt (Yoghourt au lait 
de soja), soy kefi r (Kéfi r au lait de soja), and soy koumis / 
koumiss (koumys).
 Matagrin gives detailed descriptions of many methods of 
making tofu and 9 pages of information (p. 194-202)
 Bloch said the best coagulant is magnesium chloride. 
Beltzer preferred acids to calcium salts.
 Ellen J. Kingsley (1935) of the USDA gives a method 
for making tofu.
 Drs. Labbé (Labbe) and Marchoisne have shown that 
vegetable albumines, despite current opinion, are very 
assimilable.
 Matagrin gives a number of nice tofu recipes including 
French-style tofu in Petits-fours (fancy biscuits; p. 201) and 
Tofu meringue. Address: France.

935. Nye, G.W. 1939. Reports of the botanical section: 
Report of the Senior Botanist, Bukalasa. Uganda 
Protectorate Department of Agriculture, Annual Report. Part 
II. p. 42-56. For the year ended June 30, 1938. See p. 54, 56.
• Summary: The section titled “Soy Beans” states: The 
importance of Soy beans from a nutritional standpoint 
needs no emphasis. Excellent crops have been obtained 
at Bukalasa in both seasons, i.e., early and late rains and 
there is every reason to expect higher yields as the seed 
becomes acclimatized and soils become infected with the 
nodule forming organism. Actually, nodule formation has 
only occurred on one very small plot at Bukalasa. Numerous 
varieties have been obtained from America and South 
Africa, and these are being increased for proper yield trials. 
Considerable variation in earliness, straw production, etc. 
was observed.”
 A trial of three soybean varieties gave the following 
yields in pounds/acre: Barberton Y 1 1,060, Serere 840, 
Laredo 25. Note: Barberton Y1 originated in South Africa, 
Serere is an agricultural station in Uganda, and Laredo 
originated in the USA.
 “Barberton Y 1 [which originated in South Africa] was 
defi nitely earlier maturing than Serere. The Serere variety 
selected by Mr. Hosking in Trinidad appears to be very 
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suitable for forage owing to the large amount of vegetable 
material produced. Quarter-acre increase plots sown in the 
late rains gave yields at the rate of 664 lbs. per acre for Local 
and 626 for Barberton Y 1, which were very satisfactory. 
Very little disease occurred, although at that time of the year 
Cercospora is usually very severe on all types of beans.”
 The last section titled “Other Crops” notes: “Collections 
of Yams, Tannias, Sweet Potatoes, Peas, Soy Beans and 
Bambarra Groundnuts [Bambara; Voandzeia subterranea 
(L.) Thouras var. subterranea] are being made with a view 
of selecting the best types for supplementing the native diet. 
Several new varieties of these crops have been obtained 
from other countries.” Address: Senior Botanist, Botanical 
Section, Bukalasa, Uganda.

936. Towle, R.S. 1939. Soybeans. University of Wyoming, 
Sheridan Research and Extension Center, Annual Report. p. 
20.
• Summary: “Seven varieties of soybeans were planted 
in single rows in triplicate on land in corn and late forage 
crops in 1938, and in two single rows on fallow. The stand 
was not good, but the crop made a fair growth and all 
varieties matured by October. The best yield of beans was by 
Macauley Manchu, all ripe by September 21, of 519 pounds 
per acre. No. 03654A produced the most forage, 2,263 
pounds per acre. The stand on fallowed land was very poor, 
and the yields were low.” Address: Superintendent, Sheridan 
Field Station, Sheridan, Wyoming.

937. Pittman, D.W. 1940. Advisability of extensive 
introduction of soybeans investigated: Income of 34 to 37 
dollars an acre possible. Farm and Home Science 1(1):3. 
March.
• Summary: “Yields of 22 to 27 bushels per acre of threshed 
soybeans have been obtained by the Experiment Station on 
good irrigated land in Utah under favorable conditions. At 
a normal price of about $1.25 per bushel this would give a 
total income of $27.50 to $33.75 per acre. It has been found 
that late varieties of soybeans will not mature in Utah. Early 
varieties mature easily but do not yield well. Mid-season 
varieties, such as Illini and Mukden give the largest yield in 
Utah but run considerable risk of injury by early fall frosts. 
These facts are the result of tests covering a fi ve-year period 
conducted by the Agronomy and Soils Department in an 
investigation of the practicability and desirability of the 
development of the soybean industry in this state...
 “Investigations at the Experiment Station have shown 
that if the soybean is to be grown in Utah it should be 
planted about May 1, and the seed should be inoculated 
when planted on land not previously in soybeans. Inoculant 
with instructions for its use, may be obtained from the seed 
companies...
 “The amount and seasonal distribution of irrigation 
water needed by soybeans is about the same as for corn. The 

plant is not especially drought resistant and needs much of its 
water in late summer. Soybeans should be harvested as soon 
as most of their leaves have fallen...
 “There is as yet no local market for threshed soybeans 
and probably will not be unless some relatively large local 
industry should be developed to handle them. A press to 
separate the oil from the cake will be the fi rst requirement. 
Then some industry to utilize the oil in paint, margarine 
or plastics will be needed. The cake will fi nd a ready local 
market as stock feed, as there are already 200 carloads of 
this feed shipped into the state each year, used mostly by the 
poultry industry. It may also supplant the cottonseed cake of 
which a considerable amount is also shipped into the state.
 “Although soybeans are grown extensively in the 
middle west for forage they will probably never become an 
important forage crop in Utah where alfalfa grows so well. It 
may be found desirable, however, to grow them where a one-
year crop is wanted as alfalfa does not mature a crop the year 
it is planted. Soybeans may be grown along with corn in the 
same row and used for green feed or as silage.
 “The question of the introduction of soybeans into Utah 
should be decided on economic considerations. Soybeans 
would displace some other crop on good irrigated land.”
 Note: This journal was later renamed Farm and Home 
Science. Address: Utah.

938. Burgess, P.S. 1940. Fifty years of achievement. 
Agronomy. Arizona Agricultural Experiment Station, Annual 
Report 50:3-19, 52-53. For the year ending June 30, 1939.
• Summary: This 50th anniversary report begins with an 
excellent, detailed history of the experiment station (p. 3-28) 
divided into three parts: Pioneering years, the middle years, 
the last decade of agricultural research. There are 2-5 photos 
of station personnel on most pages.
 In the section titled “Agronomy” is a subsection on 
“Soybeans” which states (p. 52-53): “The main problem in 
growing soybeans in Arizona is not so much that of obtaining 
high yields as it is fi nding nonshattering varieties or fi nding 
means of preventing or avoiding shattering. Contrary to 
Midwest conditions, the soybean pods ripen here before the 
leaves or vines, since the plants are not subjected to frosts. 
This along with their indeterminate manner of ripening pods 
makes harvesting diffi cult when the threshed bean is desired.
 “It is impossible to use the combine for harvest as is 
done in the soybean growing region of the Midwest. Instead 
they must be cut and allowed to dry before threshing. 
This usually results in much shattering of the beans unless 
extreme care is taken in time of time of cutting and after 
cutting operations. It appears that the best time to cut is at the 
stage of maximum number of yellow pods. After curing 2 or 
3 days in the swath, they may then be placed in small cocks 
for further curing before threshing, the main point being to 
minimize handling after drying.”
 The station is searching for nonshattering varieties. 
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During 1938, 557 different strains and varieties were seeded 
in 25-foot rows for observational purposes. Many of them 
showed promise of yielding well or better than any now in 
the regular variety test. Thirteen of them shattered less than 
40 per cent,... A few of them shattered only 5 to 10 per cent.”
 “Increased plantings of Arisoy (U.S.D.A. 86738) and 
Charlee (U.S.D.A. 71663) were made at the Mesa University 
Farm. A table shows that Arisoy was the top yielder in both 
hay and seeds with 3.98 tons/acre of hay and 1,852 lb/acre of 
seed. Address: Director, Tucson.

939. Tipton Daily Tribune (Tipton, Indiana) 1940. Soybean 
growers to have contest: Gold Medal Two-acre Club is being 
started in state. June 15 is deadline. June 6. p. 1.
• Summary: A Gold Medal Two-acre club is for soybean 
growers is being started by the Indiana Corn Growers’ 
Association, W.H. Clary, county agent, said Thursday.
 “The new soybean yields contest will correspond to 
the Five-Acre Gold Medal corn contest conducted by the 
Association, it was pointed out, and it is expected a large 
number of Tipton county farmers will enter the contest 
inasmuch as the number of soybean growers is increasing 
every year.
 “The soybean contest consists of two acres of best 
soybeans in 10 or more acres of soybeans. The growers 
may select the best two acres from a 10-acre fi eld of 
yellow soybeans, have the 2-acre area measured, combined 
separately, and weighed and sampled.
 “The representative sample will be saved and exhibited 
at the State Corn and Small Grain Show at Lafayette next 
January. A state trophy and one county trophy are offered in 
the contest.
 “The enrollment in the soybean contest is just the same 
as for the 5-acre corn yield contest. A 50 cent membership 
in the Indiana Corn Growers’ Association is required Details 
are available at the county agent’s offi ce. The deadline for 
enrolling is June 15, County Agent Clary said.
 “Membership in the Indiana Corn Growers’ Association 
entitles the members to a yield check medal, certifi ed seed 
list, and a state summary of the 1940 contests.”
 Note: This is the earliest document seen (Aug. 2021) 
that contains the term “soybean yield contest.”

940. Burlison, W.L. 1940. Importance of soybeans to 
American agriculture (With some notes on soybean 
research). Proceedings of the American Soybean Association 
p. 27-30, 34-35. 20th annual meeting. Held 18-20 Aug. at 
Dearborn, Michigan.
• Summary: Contents: List of 11 things that the future of the 
soybean as an important Illinois crop is dependent upon–
according to G.L. Jordan, Dep. of Agricultural Economics, 
Univ. of Illinois. Where do we go from here in soybean 
production? Table 1–Annual production of soybeans in fi ve 
leading countries from 1925-1939: USA, Manchuria, Chosen 

[Korea], Japan, Netherland India. Table 2–World production 
of soybeans in 1,000 bushels (excluding China) from 1925-
1939, including percentage increase each year over 1925. 
These fi gures include, in addition to the countries shown in 
Table 1, Kwantung, Taiwan, U.S.S.R., Rumania, Bulgaria, 
Yugoslavia, and certain other small countries in Europe. U.S. 
soybean production as a percentage of world production. 
Why this rapid increase in U.S. soybean production? Rapid 
increase in U.S. soybean production during the past 6 years. 
Research leads the way: List of typical research projects at 
larger corn belt agricultural experiment stations.
 Extracts from letters on the future of soybeans in Illinois 
from thoughtful observers: H.G. Atwood, Allied Mills, Inc., 
26 Dec. 1939. G.G. McIlroy, President, American Soybean 
Association, 7 Dec. 1939. W.J. O’Brien, The Glidden Co., 
8 Dec. 1939 (use of oil in paints). N.P. Noble, Swift and 
Company Soybean Mill, 8 Dec. 1939 (Swift has now built 
soybean mills at Cairo, Illinois; Des Moines, Iowa; and 
Fostoria, Ohio. Swift is using larger quantities of soybean oil 
in their various products). Edward J. Dies, National Soybean 
Processors Assn., 14 Dec. 1939. D.F. Christy, Acting 
Director, USDA Offi ce of Foreign Agricultural Relations, 17 
Feb. 1940. E.F. Johnson, Ralston-Purina Company, 21 Dec. 
1939. H.P. Rusk, Dean and Director, Illinois Experiment 
Station, 22 May 1940. J.W. Hayward, Archer-Daniels-
Midland Company, 24 May 1940.
 Growth in the number of soybean crushing mills in the 
USA from about 10 in 1925 to approximately 75 in 1939. 
Increase in soybean yields in Illinois from 13.5 bushels/acre 
in 1925 to 24.5 bushels/acre in 1939. Growing industrial 
utilization of soybeans. Conclusion: “The importance of 
soybeans to American agriculture is bound to be of greater 
signifi cance as the years go by.”
 Concerning research: “Our research program on 
soybeans in this country is nothing less than remarkable. 
In 1937 a list of soybean projects was published by H.M. 
Steece, Specialist in Agronomy, Offi ce of Experiment 
Stations, U.S. Department of Agriculture.” In 1937 some 
53 agricultural experiment stations were conducting 258 
separate investigations on soybeans. “By far the largest 
number of these have to do with the varieties and methods 
of production.” A photo (p. 29) shows a tractor pulling a 
combine harvesting soybeans in Indiana.
 Note: This is the earliest English-language document 
seen (March 2003) that uses the term “soybean research” 
(see subtitle) to refer to research on soybean production. 
Address: Head, Dep. of Agronomy, Univ. of Illinois.

941. Moya, Martin A. de. 1940. La soya en Venezuela 
[The soybean in Venezuela]. Agricultor Venezolano (El) 
(Ministerio de Agricultura y Cria, Caracas) 5(51-52):25-30. 
July/Aug. [Spa]
• Summary: Contents: Introduction. Soil and climate. Trials 
in Maacay. Preparation of the soil and method of planting. 
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Harvest. Uses. Benefi ts to the soil. Chemical composition of 
different parts of the soybean.
 Among the various plants imported to Venezuela in 
recent years, the soybean (la Soya) has been assigned a 
signifi cant place in the program of crops and an important 
factor in the development of the industry for using livestock 
for economic gain (Industria Pecuaria). This esteemed and 
valuable plant is a member of the legume family and its 
technical name is Glycine hispida.
 Scarcely 20 years ago it was unknown in the Western 
Hemisphere [sic]. However its cultivation has been extended 
to such a degree that today it is one of the most important 
grains in countries as advanced as the United States of North 
America, where its production grows from year to year.
 The tests conducted in the region of Maracay, Aragua 
State, once again demonstrate the good adaptability of this 
plant; very good results were obtained. Unfortunately, we 
have been able to test only a very small number of the 134 
varieties that are currently known in North America. Among 
the varieties tested, the Mammoth Yellow, with its long 
vegetative cycle of 140-150 days, has prevailed decidedly 
over the others, for its good production of seed and exuberant 
growth. It is very probably, however, that early varieties, 
although they may not give as high a yield of seed and forage 
as the Mammoth Yellow, they fi t better into the cropping 
programs of some agriculturists, such as producers of maize, 
cotton, etc., despite their shorter vegetative cycle of 100-120 
days.
 Experimental trials conducted with Mammoth Yellow in 
the region of Maracay gave yields of 1,400 to 1,600 kg per 
hectare of yellow seed. Trials in other places have given 4-7 
tons per hectare of forage.
 The best time for harvest seems to be in the months of 
January to March, since there are no torrential rains and the 
rays of the sun do not fall so directly on the plant as in other 
months of the year.
 The three main ways in which the soybean is used are as 
green forage, hay, and ensilage. In our country, the greatest 
benefi t is likely to be obtained from forage.
 One of the results of soybean cultivation is enrichment 
of the land on which it is grown. If cultivated on hard, 
compact land, the physical condition of the land will be 
improved with complete certainty. If the plant used as forage 
to feed animals and their manure is returned to the soil, 
approximately 80% of the nitrogen, half of which comes 
from the air [through nitrogen fi xation by root nodules], will 
be incorporated in the land.
 Photos (all taken at the Maracay agricultural experiment 
station) show: (1) Large soybean plants of the variety 
Mammoth Yellow ready for harvest. (2) Varietal experiments 
growing in a large fi eld. (3) Another fi eld of Mammoth 
Yellow soybean with two men in suits and hats standing 
in it. (4) A man standing in a fi eld of Mammoth Yellow 
with mountains in the background. Address: Director de la 

Estacion Experimental de las Delicias, Maracay [Venezuela].

942. Smith, John T. 1940. Today’s trend in soybean 
production. Proceedings of the American Soybean 
Association p. 53, 55. 20th annual meeting. Held 18-20 Aug. 
at Dearborn, Michigan.
• Summary: Discusses the growth of the soybean industry in 
Illinois. “Mr. President, members of the American Soybean 
Association and Friends:
 “In discussing the subject assigned me, ‘Today’s Trend 
in Soybean Production,’ we will confi ne our remarks to the 
growth of the soybean industry in Illinois. Soybeans fi rst 
came into Illinois in the early years of the 20th Century [sic]. 
At the University of Illinois some 12 varieties were grown 
experimentally in 1897. After some years of experimentation, 
a few farmers in various parts of the State commenced 
raising a few acres. There were no mills for processing, 
no established markets of any kind. These men planted a 
crop, pioneering, if you please, and trusted they would be 
able to save a few bushels per acre. The yield ranged from 
5 to 12 bushel of seed per acre. In most cases it was almost 
impossible to get a threshing machine to thresh the crop. 
Elevators refused to have anything to do with them. If you 
grew any beans, your only outlet was to sell them as seed for 
a hay crop. Fortunately, the cow was not as skeptical as were 
the people. Farmers here and there over the corn belt kept 
increasing their acreage, College Extension people preached 
soybeans up and down the state and the acreage of the crop 
increased. The question then was, ‘What will we do with the 
crop.’
 “As time went on the harvesting was done with a binder, 
thresher men fi nally accepting soybeans as a necessary 
evil, rather grudgingly threshed them as a favor for 20¢ per 
bushel, fi nally coming down to 10¢ per bushel. Fortunately 
for our soybean crop–red clover began failing to stand over 
the winter, and soybeans fi lled in as a substitute hay crop. 
Progress was being made, but still our cry each year was, 
‘What are we going to do with the crop?’ This brings us up to 
1921.
 “A linseed oil processor, Mr. I.F. Bradley, of Chicago 
Heights, was experimenting with crushing soybeans and 
expelling the oil. People said it could not be done, but he did 
it. Soybeans immediately took a new lease on life and the 
seed demand took up the available supply of beans in Illinois 
and Mr. Bradley was forced to buy a car load of soybeans 
in North Carolina in 1922 to get enough to carry on his 
experimental work. The tune changes to ‘If we processors 
only had enough beans, we could keep our plants running 
and build more processing plants.’
 “In 1923 the A. E. Staley Company of Decatur, Illinois 
commenced processing beans in a small way. The farmers 
kept increasing their acreage, and each year more tried a 
few acres. Thresher men became a little more friendly to the 
soybean as more and more farmers began raising them.
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 “Funk Brothers Seed Company, Bloomington, Illinois, 
persuaded Mr. Bradley to move his plant to Bloomington. 
He did so and started with three expellers in 1924. Then a 
new picture came into view. The Allied Mills of Peoria made 
a contract with the Grange League Federation of New York 
to furnish a years supply of feed including therein a certain 
percentage of soybean meal. This contract was refl ected back 
to the grower in a guaranteed price per bushel was continued 
for the second year and also for the third year.
 “Bean acreage increased until in 1939 Illinois alone 
produced over 42,000,000 bushel of soybeans. Processing 
plants increased from none in 1921 to 75 in 1939 with a 
combined crushing capacity of approximately 80,000,000 
bushel.
 “Methods of production changed as time went on. In the 
start, most of the beans were sown with wheat drills, using 
every hole in the drill as wheat is sowed. As weeds became a 
factor in soybean production, sugar beet drills and cultivators 
were used, planting the beans in rows 21 inches apart. Now 
there is a defi nite trend to grow soybeans in rows, in many 
cases, using a regular corn planter, with 36 to 40 inch rows 
and cultivating with the regular corn cultivators. Reports 
of yields exceeding solid drilled plantings are continually 
coming to us. Yields have increased from a few bushels per 
acre in 1910 to 30, 35 and 40 bushel per acre, some going 
even higher. This is due to better methods of production, 
better inoculation and better varieties.
 “To date the progress made in soybean production is 
due to the plant breeders, the culture people, the machinery 
companies, the processors, as well as farmers. The plant 
breeders have selected, people have encouraged better 
inoculation of beans, the machinery companies have 
improved the machinery at hand and introduced the combine 
of the wheat fi elds of the west into the bean fi elds of Illinois 
and other states. This probably has been the one big factor in 
the increased growing of soybeans.
 “Among the varieties fi rst grown in the 
State are Ito San, Midwest, Ebony, Virginia 
and A.K. A few years later we grew the 
Manchu, Illini, Dunfi eld, Mansoy, Virginia 
and Ebony. In addition to these we are now 
growing Wisconsin No. 3, Richland, and a 
new selection ‘The Chief’ which are now 
coming into the front.
 “The old method of cutting with the 
binder, shocking and threshing with the 
threshing machine was a costly operation. 
The fi rst combines introduced were the 12 
foot machines that were used in the wheat 
country. As there were few machines and 
a big demand for custom harvesting, we 
fi nd people buying 10 to 20 foot cutter bar 
machines. There is a defi nite trend now back 
to smaller combines with a 5 to 6 foot cutter 

bar for the average farm. These little machines will cut two 
rows at a time. They can be operated by one man and under 
favorable conditions he can cut and thresh 15 acres a day.
 “As we view the ‘Future Trend in Soybean Production’ 
we see the plant breeders searching for new varieties of 
soybeans for special purposes. Anyone who has tried to eat 
commercial soybeans under whatever name has been sadly 
disappointed. There are many varieties of edible soybeans 
today that are really palatable.
 “Machinery companies have perfected the machines 
to a high degree of effi ciency. We are looking to processors 
for new ways of utilizing the by-products of the crushed 
soybeans. There seems to be no limit to the different things 
that can be made from them. A few of these are plastics, 
linoleum, glue, T.N.T. [explosives], paints, oils, varnish, 
edible oils, automotive parts, etc.
 “From the producers stand point the trend is defi nitely 
to row beans. As to the width of rows, experience will 
determine that problem. At the present time the corn 
planter width row seems to be in the ascendency [sic]. Crop 
indications point to a 100,000,000 bushel crop this year. 
In our opinion the saturation point has not been reached. 
Research is continually fi nding new uses for the crop. We 
have seen in Illinois an increase of from 5,240,000 bushel 
in 1934 to 42,000,000 in 1939 with a demand for still more 
beans. In a time of crop surpluses, soybeans have been a 
form of insurance to the farmers income.” Address: Tolono, 
Illinois.

943. Wirt, F.A. 1940. What the implement manufacturers 
are doing to assist the soybean grower. Proceedings of the 
American Soybean Association p. 40, 43-52. 20th annual 
meeting. Held 18-20 Aug. at Dearborn, Michigan.
• Summary:  “Address delivered Aug. 20, 1940 at the 20th 
Annual Meeting of the American Soybean Association, 
Dearborn, Michigan.”
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 Contents: Introduction: Some reasons for rapid increase 
in soybean acreage. Preparing the seedbed (Plows, disk 
harrows, notched coulter blades, levers). Disk harrows. 
Planting (grain drills, fertilizer attachments, beet and bean 
planters). Cultivating (spike tooth harrow, rotary hoe, beet 
and bean cultivator–for rows less than 21 or more than 21 
inches apart). Harvesting for hay (horse-drawn mowers, 
tractor mowers, side delivery rakes, hay loaders, silage 
cutters, power row-crop binders). Harvesting for beans 
(combines). Tractors. Conclusion.
 “Surprising to many within as well as outside agriculture 
is the rapidly increasing acreage planted to soybeans–
especially in the mid-west states.
 “It is not within the scope of my remarks on ‘What the 
Implement Manufacturers are Doing to Assist the Soybean 
Grower’ to discuss the many reasons why soybean acreage 
has increased so rapidly beginning with the year 1929.
 “Other speakers at this and previous meetings have 
explained these reasons–commercial use, effect of Chinese-
Japanese war on shipments from Manchuria, increased 
demand from Europe until very recently, reduced corn 
acreage, soil conservation program, more drouth resistant 
than most crops, freedom from chinch bug and most other 
insect damage, the Fat and Oil Tariff of 1934, the Bailey 
Amendment of 1936, improved varieties, and better cultural 
methods.
 “Every acre planted to soybeans, and then later 
turned under, grazed, or harvested, requires the use of 
farm machinery. This equipment has been and is today 
an extremely important factor in making this increasing 
acreage possible and profi table. Before discussing recent 
developments in farm machinery, therefore, it might be well 
to look at the record of acres planted to soybeans, and bushel 
yields in the last few years.
 “Last year (1939), 9,023,000 acres were grown 
in soybeans alone; 4,226,000 acres were raised for 
beans; 4,423,000 acres for hay and, taking into account 
interplantings, 1,357,000 acres for grazing or plowing under.
 “This year there is an increase of 17.6 percent over last 
year in soybeans grown alone, or a total of 10,610,000 acres.
 “In 1919 the number of acres grown for beans was 
suffi cient to justify recording by the U.S. Department of 
Agriculture. The increase since then is nothing short of 
phenomenal–from only 99,000 acres in 1919 to 1,008,000 
acres in 1930; and 4,226,000 acres grown for beans alone in 
1939. (See Chart 1)
 “From 1924 to 1939 the yield in bushels virtually 
doubled–from 11 to 20.7 bushels. Three of the important 
factors tending to bring about this increase in yield include 
improved varieties, better cultural methods and more 
effi cient harvesting. (See Chart 2)
 “In total number of bushels of beans a phenomenal 
increase has taken place in the last fi fteen years. In 1924 only 
4,947,000 bushels were harvested. By 1939 it had climbed 

to 87,409,000, and for 1940 it is estimated that if yields this 
year equal those of 1939, a total of 110,000,000 bushels may 
be expected. (See Chart 3)
 “In 1929, there were 2,400,000 acres of soybeans grown 
alone for beans, hay, grazing and plowing under. By 1940 
this acreage had increased to 10,610,000. Previously it was 
stated that the indicated 1940 acreage was 17.6 percent 
greater than last year. (See Chart 4)
 “The amazing increase in acreage is illustrated by what 
has happened in the four leading soybean states. In the last 
four years, 1936 to 1940, the soybean acreage in Illinois 
has increased from 1,887,000 to 3,108,000; in Indiana from 
748,000 to 1,652,000; in Iowa from 560,000 to 1,496,000; 
and in Ohio from 330,000 to 1,111,000.
 “The operations of preparing the seedbed, planting 
and harvesting will be discussed in that order, from the 
standpoint of ‘What the Implement Manufacturers are Doing 
to Assist the Soybean Grower’.
 “Where soybeans are turned under to add organic matter 
to the soil, plowing takes the place of harvesting. If the 
soybeans are grown for grazing, the ‘harvesting’ is done by 
animals.
 “Preparing the Seedbed: About fi ve years ago, I was 
driving through Illinois when the farmers were plowing 
under their cornstalks and soybean vines. Toward evening 
fi res could be seen in every direction. Farmers were burning 
crop residues which the soil required.
 “Just as I was leaving an implement dealer’s place of 
business, a farmer drove up. When introducing me, the dealer 
explained, ‘Here’s a farmer who doesn’t burn his stalks and 
vines.’ When asked the reason, this farmer told me that his 
neighbors were still using old, light-weight tractor plows 
which long since should have been replaced with modern 
equipment. These old plows had been built to sell at a price, 
but please note that I did not say they were low-priced plows. 
Actually these plows proved to be an expensive investment.
 “This spring a week was spent driving through the 
Corn Belt. Again cornstalks were seen raked in windrows 
and burning, but fortunately there were not so many 
being handled in this Manner as fi ve years ago. Why the 
difference?
 “First, there is a better understanding of the need for 
organic matter in the soil, and how plowing under crop 
residues improves tilth, increases water-holding capacity and 
makes soils easier to work.
 “Second, plows and disk harrows developed and 
marketed within recent years are better adapted to turning 
under cornstalks and soybean vines.
 “Recent tractor moldboard plows have more clearance 
between bottoms and between soil and beams. They are built 
so bottoms raise high when the plow is tripped at the end 
of the fi eld, so very little trash, if any, catches on the share 
points when turning.
 “Notched coulter blades, eighteen inches in diameter, 
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improve the non-clogging qualities of a plow operated in 
trashy conditions.
 “Levers for raising and lowering plow bottoms, and for 
leveling the plow, have, within the last few years been made 
adjustable in length and angle, so regardless of tractor or 
operator, plow levers can now be operated more easily from 
the driver’s seat.
 “In connection with lever control, one important 
development has been the half-notch adjustment of the depth 
lever. That is, the depth of the plowing as the bottoms are 
raised or lowered varies as little as one-fourth of an inch 
from notch to notch. In the past, the depth adjustment was 
likely to result in going deeper or shallower than the operator 
desired to meet the soil, crop and power conditions.
 “Purchasers of small tractors buy the lighter and less 
expensive plows which, for want of a better description, 
might be referred to as two-wheel plows. They are built to 
sell at a price and, for obvious reasons, cannot incorporate 
all of the many advantages of the larger, more substantial 
three-wheel tractor plows previously described. At that, these 
lighter plows of recent years are surprisingly effi cient under 
diffi cult soil and trash conditions.
 “Disk Harrows: The tandem and wide-cut disk harrows 
are important machines in the operation of preparing the 
seedbed. Some times the disk harrow alone is used for 
this purpose. More frequently disking precedes plowing, 
especially if the fi eld is covered with trash.
 “A Wheatland Disk Plow can take the place of a disk 
harrow. Being heavier, it has better penetration, but if not 
already available, its purchase is not recommended for this 
one operation. In general, soybean growers very properly 
wish to use their present machinery rather than invest in 
special soybean equipment.
 “Marked improvement has taken place in disk harrow 
design and performance within recent years.
 “Blades are heat-treated, and cutting edges are sharper, 
even when subjected to adverse conditions.
 “Connections between the front and rear gangs improve 
penetration–that is, the ability to cut through crop residues 
and the soil surface.
 “Lubrication of bearings has been improved by pressure 
fi ttings and the use of heavy oil or soft grease.
 “For those who prefer wide-cut harrows in the single 
style, they can be obtained in the ten, fourteen and twenty-
one foot size.
 “Sod strips are more noticeable this spring than a year 
ago. Before crossing sod strips, the disk gangs, of course, 
should be straightened. After crossing they are angled to 
resume working position. Straightening and angling can be 
accomplished in different ways -
 “1. Pull a rope, without stopping, for automatic 
straightening or angling of the gangs;
 “2. Stop and back up to straighten the gangs before 
crossing the grassy draw. To angle, pull a latch, and go 

ahead.
 “From the nature of the plant the seedbed must be fi rm 
with no air pockets and free from large lumps to obtain 
maximum yield of soybeans. Seedbed preparation, therefore, 
frequently includes the use of a roller packer. In outward 
appearance of working parts very little change has taken 
place in this machine, but they are now built for tractor 
operation, which is of no little importance” (Continued). 
Address: Chairman, Advisory Council to the Research Dep., 
Farm Equipment Inst.

944. Wirt, F.A. 1940. What the implement manufacturers are 
doing to assist the soybean grower (Continued–Document 
part II). Proceedings of the American Soybean Association 
p. 40, 43-52. 20th annual meeting. Held 18-20 Aug. at 
Dearborn, Michigan.
• Summary: (Continued): “Planting: The accepted method 
of planting soybeans for either beans or hay has been drilling 
with a grain drill. Soybeans, however, do not fi ght weeds 
very well. Weeds become steadily worse, making effi cient 
harvest increasingly diffi cult. All too frequently one can 
hardly see the soybeans for the weeds when time for harvest 
rolls around. Through careful preparation of the seedbed with 
machines previously mentioned, also cultivating before and 
after planting, drilled beans under favorable conditions can 
be kept reasonably clean.
 “Within recent years there has been a marked tendency 
for growers to plant soybeans in rows for cultivation and 
for larger yields. Three types of machines are available for 
planting soybeans: (1) The Grain Drill; (2) A two or four-row 
horse or tractor Corn Planter; (3) A four or six-row Beet and 
Bean Planter. These units will be discussed briefl y.
 “Grain Drills have been accurate seeding machines 
for many years. Recent improvements have increased the 
accuracy of seeding and uniformity of depth of planting. The 
length of time drills will retain this accuracy has been greatly 
prolonged by modern materials and construction. Disk 
furrow opener bearings are better protected against dust and 
dirt, and are easier lubricated. They last longer.
 “Fertilizer attachments now provide for distributing 
fertilizer apart from the seed. A scatterer at the bottom of 
each distributing spout places the fertilizer on each side, 
above, and not in contact with the seed.
 “While the grain drill is most frequently used for drilling 
solid, it is also satisfactory for row planting by covering 
some of the seed cups. A 12 x 7 grain drill, for instance, can 
be arranged to obtain 21-inch rows; a 16 x 7, 28-inch rows. 
The grain drill is a splendid machine for planting solid or in 
rows approximately 21 or 28 inches apart.
 “Corn Planters are not very much different from what 
they were some years ago except in quality of materials and 
construction. Soybean plates or beet and bean attachments 
are available for owners who wish to use their corn planter 
for planting soybeans.
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 “By setting corn planter furrow openers 36 inches apart, 
cultivating equipment already on the farm will be found 
satisfactory. Owners set the planter at 42 or 44 inch rows and 
half lap to obtain 21 or 22 inch spacing. This may call for 
a special cultivator or special attachments for their regular 
cultivator. Horse-drawn cultivators, with few exceptions, and 
some tractor corn cultivators can be narrowed to handle 28-
inch rows.
 “Beet and bean planters are excellent machines for 
planting soybeans and are quite popular for the purpose in all 
sections where soybeans as well as beets are grown. These 
planters can be obtained in four and six row sizes, with 
width of rows easily adjustable. The beet and bean cultivator 
is admirable for use where beans are planted with this 
combination planter.
 “No discussion of planting would be complete without 
reference to fertilizer and its application to soybeans. 
Experiments at the Ohio State Agricultural Experiment 
Station a few years ago demonstrated that even small 
applications of fertilizer in contact with the seed would 
damage germination. Soybeans seem to be peculiarly 
sensitive to fertilizer injury. Purdue University, the 
University of Illinois and, no doubt, other agricultural 
experiment stations, are now carrying on fertilizer tests with 
soybeans.
 “Several machines with fertilizer attachments are 
available for distributing fertilizer: (1) Fertilizer grain drills; 
(2) Corn planters with twin band fertilizer attachments which 
place the fertilizer on both sides of, not touching, the seeds; 
and (3) Beet and bean planters with fertilizer attachments 
similar to the kind obtainable with corn planters.
 “Should experiments in placing the fertilizer with 
soybeans prove that some other method of applying than the 
above is required, the implement industry will be quick to 
take advantage of the opportunity to supply the grower with 
the equipment best adapted for the purpose.
 “Cultivating: The most effective cultivation, of course, 
is done before the crop comes through the ground. A fi rm, 
well prepared seedbed, clean of weeds, is ideal for soybeans. 
Even so, cultivation will be required. Whether planted solid 
or drilled in rows, cultivation before and after planting will 
produce larger yields
 “For cultivating soybeans, many machines–none of them 
especially new in design–can be chosen by the grower.
 “A four-section spike tooth harrow behind a tractor 
can kill a lot of weeds before they get started by harrowing 
immediately before planting. It can also be used as a 
cultivator after the soybeans are up a few inches. Some of the 
soybean plants will be injured, but more good than harm will 
result, according to users.
 “A rotary hoe is justifi ably popular with soybean 
growers. It can be used after planting, but before beans come 
through, to break the crust, if one forms as a result of a hard 
rain. As a cultivator of small soybean plants, especially when 

planted solid, the rotary hoe is hard to beat. Surprisingly few 
plants are injured and, again, far more good than harm is 
accomplished.
 “The beet and bean cultivator is ideal for rows less 
than 21 to over 28 inches apart, except where the land is not 
level. In rolling fi elds, 6-row cultivators at times will cut too 
shallow or too deep at one end or the other.
 “Regular corn cultivators, when narrowed to fi t the 
rows, are eminently satisfactory.
 “Either horse or tractor drawn cultivators will be found 
on almost every farm.
 “Possibly some mention might be made of rotary hoe 
attachments for tractor-mounted corn planters; for fi rst 
cultivation these are quite valuable.
 “Mention should be made of the different materials out 
of which shovels and sweeps are manufactured. Soft-center 
steel shovels and sweeps scour better, pull lighter and will 
not roll the dirt like a non-scouring shovel. With tractors, the 
operator has ample power at his command so, unfortunately, 
less attention is being paid today to scouring qualities. 
Cheaper shovels, of crucible steel, are purchased. If they do 
not scour in many soils, the additional draft is too small to be 
noticed, yet the work done is not as good as that of the soft-
center steel shovel.
 “Harvesting for Hay: Certain changes are taking place 
in design and types of hay machines used for soybean hay as 
well as for harvesting alfalfa, clover and other hay crops.
 “Horse-drawn mowers are slowly giving way to the 
more recent tractor mowers of the mounted and pull-behind 
types, although many farmers in the Midwest say they intend 
to use horses on mowers and tractors for other work.
 “Within the last year or two, side delivery rakes have 
been built in tractor models, with anti-friction bearings, 
and gears enclosed and running in oil. To obtain gentle 
raking with tractors traveling three to six miles per hour, 
not only have the gear speeds been changed but such rakes 
are equipped with four bars instead of the usual three. The 
new models handle the hay as gently as the three bar horse 
machines with which we are all familiar.
 “With the coming of green grass silage made of alfalfa, 
clover and timothy, soybean vines or other crops, it became 
necessary to develop stronger hay loaders, green hay being 
much heavier than cured hay.
 “With the adoption of green grass silage by an 
increasing number of farmers, the industry quickly 
developed special green grass silage cutters.
 “To handle bulky hay, whether green or dry, these 
cutters are designed with a wider feed table and carrier than 
are found on ordinary silo fi llers. Special provision is made 
for compressing bulky hay by suitable gathering hay and 
feed drums. A pump to deliver molasses or acid between feed 
rolls and knife wheel, or to elevate the preservative to the 
distributor pipe at the top of the silo has been made available 
by the manufacturers.
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 “Field harvesters, still in the experimental stage, were 
displayed in operation before seventy-fi ve hundred farmers 
at the Annual Wisconsin Experiment Station Field Day, held 
July 13th. Two companies demonstrated machines for cutting 
the standing crop in the fi eld. In this particular case, it was a 
mixture of clover and timothy. The crop was cut into pieces 
only a few inches long and delivered into wagons alongside 
or behind the respective machines. When loaded, the wagons 
were hauled to units developed to blow the cut material with 
molasses or ground shelled or ear corn in place of molasses, 
into a silo.
 “Future development of these machines will no 
doubt depend upon how well they fi t into fi eld harvesting 
operations of farmers in various sections.
 “Power grain binders and row-crop binders are both 
used by some farmers to bind soybeans into bundles for 
shocking. A prominent farmer near Racine, Wisconsin 
has used a power binder quite successfully in soybeans 
planted solid. The soybean hay cured quite well in the shock 
under adverse weather conditions” (Continued). Address: 
Chairman, Advisory Council to the Research Dep., Farm 
Equipment Inst.

945. Wirt, F.A. 1940. What the implement manufacturers are 
doing to assist the soybean grower (Continued–Document 
part III). Proceedings of the American Soybean Association 
p. 40, 43-52. 20th annual meeting. Held 18-20 Aug. at 
Dearborn, Michigan.
• Summary: (Continued): “Harvesting for Beans: The 
implement companies have made a great contribution to 
the welfare of the soybean grower by the development 
and introduction of machinery for low cost harvesting of 
soybeans as a seed crop.
 “Formerly soybeans were cut with the binder and 
threshed with a threshing machine. The operation included 
binding, shocking, hauling to the machine and threshing. 
Losses were experienced at the binder cutter bar, packers 
and bundle carriers, in shocking, in hauling, and in pitching 
to the feeder of the threshing machine. The operations of 
binding and threshing were costly and tedious, and much 
more expensive than combining.
 “Curing soybeans in the shock, cock or windrow has 
always been hazardous in the big soybean growing states, for 
harvest comes in the fall when days are shorter, rains likely, 
and weather unsuitable for drying. A fall rain, with beans in 
shock, might delay threshing as much as a week, and every 
week’s delay made drying even more diffi cult. At times 
weather conditions were such that they could not even get 
into the fi eld to use the binder or even the mower.
 “As early as 1924, a combine was used for harvesting 
soybeans in Illinois.
 “Manufacturers very naturally were reluctant to sell 
combines for harvesting soybeans until they were tried 
out. Results soon proved that the combine offered the ideal 

method of harvesting soybeans.
 “In a 1926 combine folder we read, ‘For combining peas 
and beans, it is only necessary to decrease the cylinder speed 
somewhat and still maintain the same speed of the separating 
mechanism.’
 “With the coming of the combine, harvesting effi ciency 
went up, costs came down, and farmers who heretofore 
could not grow soybeans profi tably could do so on an ever-
increasing scale. The tremendous savings of combining over 
the binder-thresher method are shown by the following: 3.6 
man hours of labor are required per acre when binding and 
threshing and only 0.75 man hours per acre when combining, 
or a ratio of 1.0 to 4.8 in favor of combining.
 “The ability of the combine to harvest soybeans under 
exceptionally bad conditions is illustrated by what took place 
in Illinois on December 13, 14 and 15, 1932. Thirty acres 
of soybeans on one farm were still unharvested when rain 
and mud made harvesting tough going and fi nally stopped 
operations. Not until the middle of December was another 
attempt made to harvest. Weather conditions overhead were 
favorable but snow still remained on the ground. Skids were 
placed under the main wheels of the combine and harvesting 
was resumed. On that day the thermometer was registering 
around zero. Twenty-fi ve bushels to the acre were saved. In 
spite of adverse weather and fi eld conditions the combine 
proved to be the one best harvesting method.
 “The adaptability of the combine to bad conditions is 
also shown by what took place in the fall of 1936. A large 
percentage of the soybeans in one locality were still to be 
harvested as late as October 31st. During November only 
six days were really satisfactory for combining and then 
only for the small combines. Most of the larger machines, I 
am informed by eye witnesses, didn’t function satisfactorily 
under such conditions.
 “At fi rst the larger sizes of combines predominated. In 
1927 4,805 combines with a 10-ft. cut or less were sold and, 
of course, a number of them were used in soybeans. The next 
year, 1928, the number sold increased to 8,100, but in 1930 
only 3,320 were purchased.
 “The small combine, 6-ft. or less, was introduced in 
1935. Census fi gures tell us that 970 combines with a cutter 
bar of 10-ft. wide or less were sold that year in the United 
States. In 1936 the number leaped to 8,594, nearly ten times 
as many as the preceding year. In 1937, 15,292 combines 
6-ft. cut or less and 5,544 7-ft. to 10-ft. in cutting width were 
sold.
 “In 1938, 26,584 combines 6-ft. cut or less and 6,458 of 
the 7 to 10-ft. size were sold.
 “The number dropped off a little in 1939, but the 6-ft. 
cut or less was continually very popular, 25,450 being sold, 
while the number of 7 to 10-ft. combines decreased to 2,175. 
(See Chart 5)
 “Size of combine has been referred to here by width 
of cut, but it should never be forgotten that actual combine 
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capacity depends upon several important factors in addition 
to width of swath. I refer to speed of travel, effectiveness of 
threshing cylinder, effi ciency of separating mechanism, and 
the work done by the cleaning device.
 “In Illinois, the largest soybean growing state, 434 
combines, it is estimated, were owned in 1928. The number 
did not increase very rapidly, for in 1931 there were only 
47 more, or 481. But by 1938, 7 years later, we fi nd 1,968 
on Illinois farms, and in 1939 the number had increased to 
2,624.
 “In Indiana 98 combines could be found on farms of that 
state in 1928. By 1939. eleven years later, the number had 
increased to 1,408.
 “In Iowa there were 83 in 1928, and 1,296 in 1939. (The 
fi gures for Illinois, Indiana and Iowa are estimates.)
 “Combines were originally built primarily for the 
harvesting of small grains, but designers have never lost 
sight of the fact that threshing machinery, either stationary or 
moving, must be completely and successfully adapted to the 
threshing of other crops as well.
 “For decades pea and bean attachments for decreasing 
the speed of the thresher cylinder have been available for 
threshers. With the introduction of the combine, similar 
arrangements were made to reduce the speed of the combine 
cylinder.
 “With the new method of combining, no twine was 
required; no shockers were necessary. The combine replaced 
the binder and thresher, and in one operation the beans were 
harvested and ready for hauling to bin, granary or elevator. 
Costs were tremendously reduced and, as a far-reaching 
result, the door was thrown open to farmers throughout the 
Midwest to grow soybeans in quantity [for seed].
 One important effect of the combine has been to 
promote the development of non-shattering varieties of 
beans. Like other crops, farm machinery has infl uenced the 
development of varieties which have proved more profi table 
for the farmer to raise.
 “The small combine has extended the advantages of 
combining to a much larger number of farmers. Every 
farmer fortunate enough to own a combine can harvest 
his small grain, soybean and other threshable crops when 
he and the crop are ready. Should harvest be postponed 
because of adverse weather conditions, he can more quickly 
harvest when conditions permit if he owns his own machine. 
Where individuals did not feel like buying a 10-ft. or larger 
machine, they enthusiastically buy a combine with a 40-in. to 
6 or 7-ft. cut.
 “The small combine–that is, 6-ft. or less–is constantly 
being improved by the various manufacturers. It is not my 
purpose to discuss the advantages of the different designs. 
All of them will get down to within an inch-and-one-half 
from the ground, thus saving the low growing pods which 
constitute from three to fi ve percent or more of the crop.
 “All have simple, inexpensive methods whereby the 

cylinder speed can be reduced when the machine is used for 
harvesting beans rather than wheat or oats.
 “Many farmers in the Corn Belt pick corn in the 
forenoon, and combine soybeans in the afternoon. They pick 
corn when it is damp, and combine soybeans when it is drier, 
a most excellent arrangement.
 “Wherever soybeans can be grown for seed, the small 
combine has encouraged increased acreage and has made 
the crop more profi table to grow. Combining shortens the 
harvest period; it saves time; it saves labor for men in the 
fi eld and women in the home; it saves beans, putting more 
of them from the fi eld into the bin; yields are higher; costs 
are less; the crop is more profi table to grow” (Continued). 
Address: Chairman, Advisory Council to the Research Dep., 
Farm Equipment Inst.

946. Wirt, F.A. 1940. What the implement manufacturers are 
doing to assist the soybean grower (Continued–Document 
part IV). Proceedings of the American Soybean Association 
p. 40, 43-52. 20th annual meeting. Held 18-20 Aug. at 
Dearborn, Michigan.
• Summary: (Continued): “Tractors: If time permitted 
I would like to talk at length on the tractor. Mechanical 
power to pull or operate the machines required for seedbed 
preparation, planting, cultivating and harvesting is an 
important factor in timely, effi cient, low-cost production of 
soybeans.
 “Great progress has been made in producing outstanding 
tractors at costs considerably less than they were not so many 
years ago. Tractors from the 1-plow size up, with implements 
to go with them, are available for use on farms of all sizes for 
faster, better work at lower cost.
 “Conclusion: Many farm machines are utilized in 
raising soybeans. Recent changes in design of some of the 
more important units have been briefl y discussed. This talk, 
however, would be incomplete unless some reference was 
made to the general characteristics of the machines of today 
contrasted with the machines of yesterday. Even where little 
change has occurred in outward appearance, much has been 
done to improve their performance.
 “Better materials are ordered to more rigid 
specifi cations. Upon arrival and during manufacturing 
processes, these materials are tested chemically, 
mechanically, or both.
 “Individual parts which make up complete machines in 
replacement are carefully manufactured and inspected.
 “Steel replaces wood and iron casting. Welding greatly 
reduces number of bolts and rivets, adding materially to 
strength and simplicity of complete machines.
 “Important gears and clutches to a much greater extent 
run in oil instead of being exposed to dust and dirt.
 “Heat-treated disk blades on drills and harrows add to 
fi eld effectiveness and prolong life.
 “More anti-friction bearings are found in the machines 
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of today. All bearings are made of better material-easier 
lubricated.
 “Working parts are manufactured of superior materials–
they are more thoroughly lubricated–and easier replaced if 
the occasion ever arises.
 “Farm machines of 1940 last longer, require less time 
to get ready for the day’s work, function more continuously 
with less loss time, and do better work at less cost.
 “Many machines have exerted a far reaching infl uence 
on the development of American agriculture. Mention might 
be made of a few.
 “The steel plow industry which began at Grand Detour, 
Illinois in 1837 has furnished plows that would scour in 
the rich soils of the Middle West. Otherwise our present 
agriculture from Illinois on west would be unknown.
 “The reaper, later the binder and the thresher, and now 
the combine have made possible the harvesting of grain 
grown on vast acreages. Bread, consequently, has become 
available to all.
 “The combine tremendously decreases the cost of 
growing soybeans. It is no exaggeration to say that farmers 
would not be growing ten million acres of soybeans in 
1940; nor would commercial use of soybeans be steadily 
increasing, but for the combine. No other factor has so 
greatly encouraged the growing of soybeans. If we were to 
take the small combine, 10-ft. cut or less, away from the 
soybean grower, acreage would no longer increase. It would 
decrease immediately. Commercial use of soybeans would 
fall off. Processing plants would become idle, and labor now 
employed would be looking for jobs.
 “In other words, the proper use of farm machinery has 
resulted in lower production costs. Growers can make a 
profi t on lower market price. If grown for food, the lower 
selling price means an increased demand. If grown for 
commercial use, as is the case with soybeans, the industry 
secures the raw material at a price which promotes extensive 
utilization.
 “While farm machinery is only one factor infl uencing 
favorably the returns to the soybean grower, it is of great 
importance, not only to the farmer but to all those interested 
in commercial utilization of this wonderful crop. The 
farm machinery industry has been of great assistance to 
the farmers of the United States. It is the desire of every 
manufacturer to be of increasing assistance to the soybean 
growers and all other farmers.”
 Bar charts show: (1) Acres of soybeans grown for beans 
in the United States (1919-1939). (2) Soybean yield (bushels 
per acre, 1924-1939). (3) Production of soybeans grown for 
beans (1924-1939). (4) Acres of soybeans grown alone (not 
intercropped, 1929-1940).
 (5) Combine sales in the U.S. (10 foot cut or less, 
1935-39). Sales rose from about 500 in 1935 to a little more 
than 30,000 in 1938, then fell to about 25,000 in 1939. 
The caption states: “With the introduction of the 5 and 6 

ft. combines in 1935, the number of machines with cutting 
width of 10 ft. or less increased rapidly. Machines cutting 6 
ft. or less have been especially and deservedly popular.”
 A photo shows a farmer “cultivating rowed soybeans 
with a 2-row tractor-mounted cultivator.” Address: 
Chairman, Advisory Council to the Research Dep., Farm 
Equipment Inst.

947. Muncie Evening Press (Muncie, Indiana) 1940. Farmers 
may enter soybean yield contest. Oct. 17. p. 10.
• Summary: “Delaware County members of the Indiana 
Corn Growers’ Association today were invited to enter the 
newly organized soybean yield contest sponsored by the 
association.”
 “Each contestant is to reserve a half peck sample for 
entry at the State Grain Show at Purdue University.”

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

949. Soybean Digest. 1940. No other one crop: Increased 
acreages and yields since 1930 have brought soybeans to 
status of major crop. Nov. p. 3.
• Summary: “No other one crop in American history has 
ever shown such tremendous increases in acreage as have 
soybeans since 1919, and especially since 1930.” It was 
in 1919 that the United States Department of Agriculture 
decided there were suffi cient acres of beans to justify 
recording the fi gures. That year there were 99,000 acres in 
the nation, most of them in the deep South. The 4,226,000 
acres grown in 1939 were concentrated largely in six states, 
fi ve of them in the Corn Belt. The accompanying graph 
shows acreage increase, by years, for the nation.
 “From 1924 to 1939–a period of 15 years–the yield 
in bushels per acre virtually doubled. The 1924 average 
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was 11 bushels. By 1939 the average was 20.7 bushels per 
acre. Improved varieties, better cultural practices and more 
effi cient harvesting account for the increase.
 “The phenomenal increase in soybean production is 
best demonstrated by total bushel production. In 1924 only 
4,947,000 bushels were harvested. In 1939 a total crop of 
87,409,000 bushels were produced. 1940 estimates show a 
slight decrease in total production because of the drought in 
eastern Corn Belt states.
 “By October 1937 suffi cient soybeans had become 
available into commercial markets to justify the inauguration 
of trading in future soybean contracts by the Chicago 
Board of Trade. Further increases of supplies, along 
with widespread handling of beans by local grain dealers 
and elevators selling through brokers and commission 
companies, prompted the installation of a separate soybean 
trading pit by the Chicago Board of Trade in December of 
1939. Soybeans are the fi rst crop to be added to the Chicago 
Board of Trade list in many years.
 “Today, with a large share of the nation’s soybean 
production going to processors, more than 96% of the 
soybean oil resulting from oil extraction goes back into 
livestock feeding channels. This is in contrast to the general 
belief that large quantities of soybean meal were going into 
plastics and other industrial products.
 “In general, one bushel of beans produces one gallon 
of soybean oil and 48 pounds of meal. The price which the 
processor can obtain for those two products determines 
the price he can pay for market soybeans. Oil prices are 
governed by prices of competitive fats and oils. Meal prices 
are controlled by price schedules on linseed meal, cottonseed 
meal, tankage and other high protein feeds with which there 
is direct competition.”
 Bar charts show: (1) Acres of soybeans for beans, 
1919-1939. Increased from about 100,000 acres in 1919 
to 4,200,000 acres in 1939. A large increase in the rate of 
growth of acreage (and of production of soybeans for beans) 
occurred in 1935.
 (2) Soybean yields, bushels per acre, 1924-1939. Rose 
from about 11 bu/acre in 1924 to about 20 bu/acre in 1939.
 (3) Production of soybeans for beans, 1,000 bushels, 
1924-1939. Increased from about 2,000 bu in 1924 to about 
85,000,000 bu in 1939.

950. Walster, H.L. 1940. Soybean oil and soybean protein. 
North Dakota Agricultural Experiment Station, Bimonthly 
Bulletin 3(2):5-7. Nov.
• Summary: “Prospective North Dakota producers of 
soybeans are advised to send for a copy of Agronomy 
Mimeo. Circ. 67 entitled ‘Soybeans–Have they a place 
in North Dakota?’ by T.E. Stoa, Agronomist. This short 
circular discusses the place of the crop and furnishes cultural 
directions...
 “The Department of Agronomy of the North Dakota 

Agricultural Experiment Station has conducted variety 
trials* on soybeans since 1921. (Footnote: *The fi eld trials 
at Fargo were conducted under the supervision of T.E. 
Stoa, Agronomist.) Samples of the beans from the crops of 
1936, 1937, and 1938 were analyzed by the Department of 
Agricultural Chemistry.”
 A table shows the yield in bushels/acre for 5 varieties 
(M-202, Monsoy, Wisconsin Black, Habaro, and Manchu 
[early strain]) tested from 1936-39, the percentage of crude 
protein and oil (ether extract), and the iodine number (Wijs) 
for each variety. The highest yield obtained from any variety 
during the tests was from Wisconsin Black, 17.8 bu/acre. 
Minsoy was generally considered the best variety; its average 
yield was 12.7 bu/acre and its high was 17.4 bu/acre. Its 
iodine number averaged 130.5.
 “Soybean oil has a much lower drying power than 
linseed oil hence its iodine number, which is a measure of 
the drying power, runs low. G.S. Jamieson (1934) states that 
soybean oil has an iodine umber ranging from 124 to 128. 
The North Dakota samples from the crops of 1936-1938 
ranged in iodine number from 129.4 to 142.2. The iodine 
number of fl ax seed ranges from 160 to 180.” Address: 
Director of the Station, Fargo, North Dakota.

951. Soybeans harvested for beans. Acreage, yield, and 
production. By counties for 15 principal states. 1940-1953. 
Serial/periodical. USDA Crop Reporting Board.
• Summary: North Carolina was the fi rst state in the United 
States to grow soybeans on a large state. It was by far the 
leading state from 1917 to 1923. In 1924 North Carolina was 
passed by Illinois as the leader in soybean production.

952. Giesecke, F.; Lin, Y.L. 1940. Steigende 
Kaliumsulfatgaben in ihrem Einfl uss auf Ertrag und 
Zusammensetzung der Sojabohne [Increasing use of 
potassium sulfate fertilizer in its infl uence on the yield and 
composition of soybeans]. Ernaehrung der Pfl anze (Die) 
36(7):73. [Ger]*
• Summary: Experiments showed that heavy applications 
of potassium sulfate increased the yield and oil content of 
soybean seeds, but lowered the yield of straw. The vegetative 
period was shortened.

953. Becker, Joseph A.; Froehlich, Paul; Fraser, W.O.; et al. 
comps. 1940. Agricultural statistics 1940. Washington, DC: 
U.S. Government Printing Offi ce. 737 p. Index. 24 cm. For 
soybeans and soy products see p. 299-311, 377, 383-84, 455-
56, 459-60, 519, 523.
• Summary: This volume presents information formerly 
published [until 1935] in the statistical section of the 
Yearbook of Agriculture” (p. 1).
 In this 1940 volume, tables concerning soybeans are on 
pages 299-311, 377, 383-84, 455-56, 459-60, 519, 523.
 Page 301: Table. Soybeans: Acreage and production in 
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specifi ed countries, average, 1930-34, annual 1935-40. The 
countries in approximate descending order of production 
are: China (excluding Kwangsi Province; Guangxi 
Autonomous Region in southern China), Manchuria, United 
States, Chosen [Korea], Japan, Taiwan, Netherlands Indies, 
Rumania (assuming that Bessarabia accounted for 80% of 
the total), Bulgaria, Yugoslavia, and Hungary. The world 
total each year excludes the USSR.
 Page 305: Table. The main countries exporting soybeans 
are China, Manchuria and the United States. The main 
countries importing soybeans in 1938 are Germany, Japan, 
Denmark, United Kingdom, Sweden, Italy, Netherlands and 
Canada.
 Page 305: Table. The main countries exporting soybean 
oil are China, Manchuria, Denmark, Japan, and Sweden. 
The main countries importing soybean oil in 1938 are 
Netherlands, United Kingdom, Italy, Germany, United States, 
Belgium, Chile, France, Morocco, Norway, Algeria [a French 
colony], Austria, Czechoslovakia, Canada, USSR.
 Page 308: Soybean production in specifi ed countries 
in 1924-1939. The countries are United States, China, 
Manchuria, Chosen [Korea], Japan. Netherlands Indies.
 Page 309: Soybean crushed, and production, imports and 
exports of soybean oil, cake, and meal, 1929-39. Soybeans 
crushed rose from 1.666 million bushels in 1929 to 44.648 
million bushels in 1939. Production of crude soybean oil rose 
from 13.424 million lb in 1929 to 416.111 in 1938. Soy oil 
was both imported and exported every year. Soybean meal 
and cake production increased from 40,000 tons in 1929 to 
1,054,000 tons in 1938. There were small imports each year 
but no exports.
 Page 377, 383-384: Fats and oils used in the 
manufacture of compounds [shortening] and vegetable 
cooking fats, United States, 1929, 1931-40. The main fat 
used was cottonseed oil, but soybean oil increased from 10.8 
million lb in 1931 to 201.599 million lb in 1939. Imported 
palm oil was also used largely.
 Page 455, 458-60: Tables. Oleomargarine: Materials 
used in manufacture, United States, 1924-1940. The main 
animal materials were oleo oil and neutral lard. The main 
vegetable oils were cottonseed oil (by far). Soybean oil 
increased from 11,000 lb in 1929 to 87.1 million lb in 1940. 
Coconut oil was also largely used. Address: U.S. Dep. of 
Agriculture, Yearbook Statistical Committee, Washington, 
DC.

954. Matagrin, Am. 1940. La culture du soja: Avec des 
notions sur l’histoire, l’intérêt économique, la composition, 
les emplois agricoles, alimentaires et industriels de la fève 
asiatique [Cultivation of soya: With notes on the history, 
economic interest, composition, and agricultural, food, and 
industrial uses of the Asiatic bean]. Chindrieux (Savoie 
dept.), France: Published by the author. 125 p. 22 cm. [17 
ref. Fre]

• Summary: Contents: Introduction: The soybean and 
its seed, historical summary of the culture and use of 
soybeans, economic questions–the soybean worldwide and 
in France. I. The climatic and agrological preferences of 
the soybean and its needs for fertilizers (organic, chemical, 
or microbiological). II. Methods and cultural styles for 
soybeans: the seed, the plant, and its evolution. III. The 
soybean harvest: Methods, yields, storage, how to select the 
seeds.
 Conclusion: Agricultural, food, medicinal, and 
industrial uses of soybeans: 1. Agricultural uses: 
Fertilizer and livestock feed. 2. Food uses (p. 108-18): 
As a vegetable, sprouts, fl our, milk (incl. tofu, condensed 
milk, and fermented milk), fermented products, roasted 
(as a coffee substitute), oil (incl. margarine and vegetable 
butter), lecithin, and edible casein (purifi ed soy protein). 3. 
Medicinal uses (p. 118). 4. Industrial uses: the oil, soaps, 
industrial proteins.
 Note: Matagrin has written previous books: The industry 
of chemical products and its workers (1925), In the country 
of the sun (1927, a novel with Felix Vial), The soap-maker’s 
manual (1938), and The soybean and its industries (1939). 
Address: Anc. Professeur et Bibliothecaire Scientifi que, 
Conseil en Chimie appliquee, Savoie, France.

955. Mitra, S.K. 1940. Annual report of the Deputy Director 
of Agriculture, Livestock, Assam. And demonstrations. 
Annual Report of the Department of Agriculture, Assam For 
the year 1938-39. See p. 132, 134, 147-48, 171, 176, 177, 
188-89.
• Summary: As a fodder crop in the Assam Valley 
“soyabeans gave the following outturn [yield] per acre: 
Seed–37 srs. 14 ch. Bhusa [the husk of wheat or rice, used 
as an animal feed]–7 mds. 30 srs. Green 46 mds. 8 srs... Ten 
varieties of soyabeans were tried but only the South African 
variety was successful.” Note on Indian units of weight: (1) 
ch. = chadak; 16 chadak = 1 seer. (2) srs. = seers; 1 seer = 
2.057 lb. (3) mds. = maunds; 1 maund = 82.28 lb; 40 seers = 
1 maund.
 Seeds of soyabean and other crops were distributed from 
the farm throughout the province. 0.43 acres of soybean were 
planted in the monsoon season. The outturn was 10,258 lbs. 
green, the equivalent of 23,856 lb/acre. In Sylhet, soybeans 
grew well, giving an outturn equivalent to 24,840 lb/acre. 
They could be sown as late as the end of June, rains affected 
them little, and the stems were much softer than Jowar.
 In the Upper Assam Valley, 12 plots of soyabeans were 
sown at Jorhat and North Lakhimpur. The average yield 
was 1,288 lb/acre. Page 177 notes that the soyabean “grew 
successfully in places where sowing was done either by 
dibbling or by drilling. A demand may easily be created for 
this crop among the educated middle class farmers who can 
be made to realize its food value.”
 “Cultivation of soyabean is well known in the Khasi 
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and Jaintia Hills, the crop being grown along with other 
crops in Jhum and other gardens... During the year, Bormali 
soyabean was indented from Kalimpong and distributed in 
small quantities in the different centres of the district with 
successful results.” Address: Assam, India.

956. Nye, G.W.; Jameson, J.D. 1940. Reports of the 
botanical section: Report of the Senior Botanist. Uganda 
Protectorate Department of Agriculture, Annual Report. Part 
II. p. 32-43. For the year ended June 30, 1939. See p. 42.
• Summary: The section titled “Soy Beans” states: “Small 
increase plots of imported types, restricted to yellow beans 
only, were planted in both seasons for observation.” The 
following shows the variety name, country of origin (in 
parentheses), yield (lbs/acre) of the March-sown crop, 
and yield of the September-sown crop: Local (Venezuela) 
922, 958. Barberton Y 1 (South Africa) 536, 550. Palmetto 
(USA) 647, 773. R 42 (South Africa) 819, 937. R 51 (South 
Africa) 690, 735. R184 (South Africa) 712, 966. R 42 a 
(South Africa) 851, ---. Note that the variety named “Local” 
gave the best yields. Address: 1. Senior Botanist, Botanical 
Section, Bukalasa, Uganda; 2. Agricultural Offi cer.

957. Towle, R.S. 1940. Soybeans. University of Wyoming, 
Sheridan Research and Extension Center, Annual Report. p. 
15.
• Summary: “Five varieties of soybeans were planted in 
three replications... Only three varieties, Cayuga, Macauley 
Manchu, and No. 65344, produced any seed at all, yields 
ranging from 97 pounds per acre for the last named, to 229 
pounds for the fi rst. The crop was not materially better on 
fallow, although producing more forage on fallow with some 
varieties, 1,585 pounds by Macauley Manchu on fallow 
being the best.”
 Note: There were no soybean trials in 1941. Address: 
Superintendent, Sheridan Field Station, Sheridan, Wyoming.

958. Uganda Protectorate Department of Agriculture, 
Annual Report. 1940. Report of the provincial programmes 
of experimental work. Part II. p. 39-84. For the year ended 
June 30, 1939. See p. 78.
• Summary: The section titled “Soya Beans in Bunyoro” 
states: “Single plots of ‘Local,’ ‘Barberton Y.1’ and ‘R.42’ 
sown at Bulindi on 26th April 1939, and a second series 
sown on 26th May, 1939, gave excellent germination in 
respect of ‘R.42’ but very poor germination in the case of 
the other two varieties. The ‘R.42’ plots yielded at the rate 
of 3,636 lbs. per acre. Soya Beans had not previously been 
grown on this land. The ‘Local’ variety took 16-18 weeks to 
mature against 12-14 weeks for the ‘R.42’ and ‘Barberton’ 
varieties.” Address: Uganda.

959. Deasy, George F. 1941. Geography of the United States 
soybean-oil industry. J. of Geography 40(1):1-7. Jan. [2 ref]

• Summary: Contents: Development of the United States 
soybean industry. Distribution of American soybean mills. 
Uses of soybean oil. Future of the United States bean soil 
industry,
 Tables show: (1) “United States production of vegetable 
oils from domestic oil-yielding seeds.” Cottonseed oil 1,678 
million lb. Soybean oil 323 million lb. Linseed oil 157 
million lb. Corn oil 137 million lb. Peanut oil 78 million lb. 
Olive oil 5 million lb. Tung oil 2 million lb. Thus, soybean 
oil ranks second only to cottonseed oil–but a distant second. 
The amount of soybean oil produced is only 19% as much as 
the amount of cottonseed oil.
 (2) United States acreage and production of soybeans, 
1924 to 1938. For even-numbered years gives: Total soybean 
acreage (increased from 1.78 million in 1924 to 7.79 million 
in 1938). Acreage harvested for soybeans (increased from 
0.448 million to 2.898 million). Total production of soybeans 
(increased from 4.947 million bushels to 57.665 million). 
Soybeans crushed (increased from 0.307 million bushels 
to 48.886 million). Percent of total production crushed 
(increased from 6.2% in 1924 to 84.8% in 1938).
 (3) Comparative conditions of the soybean industry 
in selected regions and states of the U.S., 1937. Defi nes 
and gives fi gures for 2 regions and 2 states: North-central 
states, southern states, Illinois, Mississippi. Gives for each: 
Percentage cut for hay, hogged off, and cut for beans. Yield 
of beans in bushels/acre. Total soybean production.
 (4) U.S. factory consumption of soybean oil, 1938 
(million pounds): Edible products: Shortening 137.133. 
Oleomargarine 39.885. Others 11.280. Inedible products: 
Paint and varnish 15.183. Soap 10.897. Linoleum and 
oilcloth 3.605. Miscellaneous products: Unclassifi ed 5.399. 
Loss: (incl. foots) 14.046.
 Bar charts show: (1) Estimated soybean production in 
leading countries, 1938: China, Manchukuo, United States, 
Chosen [Korea], Japan. (2) Estimated soybean production 
in leading U.S. states: Illinois, Indiana, Iowa, Ohio, North 
Carolina, Missouri, Others.
 Maps show: (1) Total U.S. soybean acreage, 1934. Each 
dot represents 1,000 acres (2) Total U.S. soybean production, 
1934. Each dot represents 5,000 bushels. (3) Location of 
soybean mills in the USA, Nov. 1939. Each dot represents a 
mill which processes soybeans, or is reported to be equipped 
or will be equipped for soybean crushing. Most of the mills 
are in the Midwest, or the central Atlantic seaboard. Address: 
Formerly Univ. of Cincinnati, Ohio.

960. Pornin, Pierre. 1941. Le marché allemand du soja [The 
German soybean market]. Revue Internationale du Soja 
1(1):27-29. Feb. Also in Revue Internationale des Produits 
Coloniaux, No. 14. Feb. 1939. [Fre]
• Summary: Soybeans were introduced into Europe only 
about 30 years ago. In 1908, a Japanese company sent its 
London-based correspondent a test shipment of a few tons of 
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soybeans (fèves de soja). A 5,200-ton order was then placed. 
The merchandise had garnered interest. In December 1909, 
sales in Europe reached 300,000 tons, for a total of 2 million 
pounds.
 It was in 1910 that Germany really began importing 
soybeans (graines de soja). Up until this time, these oilseeds 
were subject to a customs duty of 20 or 40 marks per ton, 
depending on whether or not the soybeans were imported 
from a country that had concluded a trade treaty with 
Germany. Since soybeans were primarily used to extract oil, 
the German Federation of Oil Mills (Fédération des Moulins 
à Huile Allemande) asked the Reichstag for an exemption 
from entry taxes. This request was granted, and the infl ux of 
soybeans into Germany increased. In December 1910, the 
fi rst freight of soybeans to benefi t from the lack of customs 
duty was brought to Hamburg on a Swedish steamship, with 
a total of 4,600 tons. Large shipments quickly followed. 
The fi rst, largest soybean seed shipper was Mandschurische 
Export Comp. G.m.b.H., with its headquarters in Hamburg. 
Another large company that dealt in these goods was Henry 
P. Newmann & Co. from Hamburg. But in reality, these two 
companies were simply branch offi ces of parent companies 
that were established in other countries. It was Thörl’s 
Vereinigte Oelfabriken from Hamburg that can be considered 
the fi rst German factory to work with soybeans.
 Before the war, these beans from Manchuria were 
exported almost equally via Vladivostok and Dalian. 
Vladivostok is about one-third closer than Dalian to the place 
where soybeans are assembled, which makes transport to 
Vladivostok signifi cantly less expensive. Vladivostok is also 
a more protected port, and is accessible to all types of ships. 
For these reasons, it was preferred for exporting to Japan and 
Europe, while Dalian shipped primarily to China.
 After the war, Germany became more specialized in 
working with soybeans, and its imports increased more 
or less steadily until around 1932-1933, a time when they 
reached almost 1,200,000 tons annually. First and foremost, 
these soybeans provided Germany with oils and fats. The 
press cakes were used as livestock feed. Perfectly equipped 
factories, in particular Hansa-Mühle (which could process 
up to 1,200 tons of soybeans per day) and Thörl’s Vereinigte 
Oelfabriken A.G., pressed soybeans, extracting and refi ning 
their oil. A signifi cant portion of this oil was exported to 
numerous European countries, and even to French Morocco 
and Tunisia. Annual exports surpassed 30,000 tons in 1932 
and 1933. It is true that Germany also imported soy oil (huile 
de soja), particularly by way of the Hamburg-America Line, 
but the quantities never surpassed ten thousand tons per year.
 During recent years, Germany has markedly reduced its 
soybean imports, which only reached 515,000 tons in 1935, 
485,000 tons in 1936, 600,000 tons in 1937 and 705,000 
tons from January to November in 1938. Germany’s soy oil 
imports have mostly held steady, but exports, on the other 
hand, have almost stopped altogether. Of course, the Far East 

remains the main soybean supplier for Germany. In 1935, 
out of the 515,000 tons imported, 494,000 tons came from 
the Far East. For several years, the Balkans have provided 
an increasingly large portion of Germany’s supplies, but this 
amount has not surpassed 70,000 tons per year.
 The average purchase price for a ton of soybeans was 
set at 94 reichsmarks in 1933, 93 reichsmarks in 1937 
and 99 reichsmarks in 1938. This price has therefore held 
remarkably stable for several years.
 Germany’s main port of entry for soybeans is Hamburg, 
where, for example, from August 1937 to May 1938, no 
fewer than 378,000 tons were unloaded, of which 357,000 
tons came from Dalian and Korean ports. As a percentage, 
Hamburg receives more than 60% of German imports.
 Germany never had an actual market for soybeans. 
An autonomous body of importers never existed: shippers’ 
representatives would sell their merchandise directly to oil 
mills through brokers or other intermediaries.
 This situation has changed, in that for several years now, 
the government has exercised its policy of economic control 
and fi xed soybean prices, along with the operational profi ts 
that the mills are authorized to receive.
 Even brief studies on soybeans in Germany would be 
gravely lacking if they did not cover the work that has been 
carried out in the Balkans to introduce soybean cultivation in 
these regions, in a way that created powerful economic ties.
 The large chemical products group, I.G. Farbenindustrie, 
took the initiative to address the problem around 1932. 
Facing fi nancial diffi culties due to the collapse of the Vienna-
based banking establishment Osterreichische Kreditanstalt 
in 1931, I.G. Farbenindustrie was seeking a way to access 
its assets that were frozen in the Balkans, which amounted 
to no less than 600 million lei [a unit of Romanian currency] 
in Romania alone. The group decided to introduce soybean 
cultivation to the region, as Germany was a signifi cant 
importer. First, it was important to select the species that 
were best suited to Balkan soil, and to procure certain 
bacteria that play an important role in cultivating soybeans.
 In 1934, I.G. Farbenindustrie was able to bring 
42,000 tons of seeds to Romania, along with the necessary 
inoculation bacteria. In 1936, it decided to create the public 
Romanian company Soja S.A.R. This company has an 
extremely broad fi eld of activities. It provides farmers with 
seed and bacteria, and gives them advance payment as 
necessary; it provides them with technical instruction; in 
some districts of northern Bessarabia [in today’s Moldova 
and Ukraine], along the Moldova River and in Bucovina [in 
today’s Romania and Ukraine], it created an organization 
that has ramifi cations in every village. Finally, it guarantees 
farmers a fi rm price, which is currently 5 lei per kilo, from 
the nearest railway station.
 At the beginning of December 1938, Soja S.A.R. held 
an extraordinary meeting during which it decided to increase 
its capital stock from 3 to 50 million lei. This increase in 
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capital refl ects the considerable growth soybean cultivation 
has made in Romania over four years. It appears that the 
company’s balance sheet total, which reached a total of 
approximately 600,000 lei in 1937, will reportedly be around 
1 billion in 1938.
 The efforts of I.G. Farbenindustrie have thus proved 
successful. There were more than 100,000 hectares of sown 
areas in 1937, but they were reduced to around 65,000 in 
1938, since the company did not renew the contracts of 
the more irresponsible farmers. In all likelihood, however, 
soybean cultivation will continue to develop in Romania 
over the coming years.
 Production [yield] per hectare in Romania is around 
1,500 kilos for average harvests, but it can be higher, and 
exceptional harvests have yielded up to 2,500, or even 3,000 
kilos.
 Almost all Romanian soybeans go to Germany (11,297 
tons in 1936, 43,489 tons in 1937, and around 50,000 tons 
in 1938). The soybeans are imported into Germany by 
Deutsche Ölsaat-Verwertungs- G.m.b.H., a subsidiary of I.G. 
Farbenindustrie.
 Germany is also trying to encourage Bulgaria and 
Yugoslavia to grow soybeans, but the results so far are not 
yet on par with those from Romania.
 Finally, attempts have long been made to introduce 
soybeans within Germany itself. Tests in Bonn-Poppelsdorf, 
Hamburg-Wohldorf, Giessen, Delitzsch, and other areas, 
have led to the selection of species [sic, varieties] that–even 
in the German climate–ripen and produce a good yield. To 
encourage these efforts, the Reichsnährstand (corporative 
food organization) guaranteed producers a fi rm price of 32 
reichsmarks. That price is at least three times higher than 
global soybean prices.
 Note: Translated by Elise Kruidenier, Seattle, 
Washington.

961. Roux, Charles. 1941. Le soja [The soybean]. Revue 
Internationale du Soja 1(1):4-20. Feb. [Fre]
• Summary: An introduction and overview. Contents: 
Introduction: Varieties, composition. Soybean cultivation. 
Feed, food, and industrial uses of soybeans.
 The author has recently discovered a way of making 
petroleum from soybeans (p. 18). Address: Directeur General 
de l’Association Technique Africaine.

962. Schad, C. 1941. Le rôle du soja dans l’économie 
nationale [The role of soybeans in the national economy]. 
Revue des Sciences Naturelles d’Auvergne 7(1-2):33-39. 
[Fre]
• Summary: This paper was presented at the Society’s 
meeting in Dec. 1940. Contents: Introduction (France’s need 
for a domestic source of edible oil). Cultivation of soybeans 
worldwide and in France (Haberlandt 1873, introduced 
to France in 1740, fi rst trials in France in late 1855 were 

unsuccessful). Origin and geographical area. Climatic 
requirements (gives temperature at Clermont-Ferrand from 
May to Sept. of 1940, and total rainfall). Physiological 
requirements. Varietal improvement (through plant breeding 
and selection). General characteristics of its culture / 
cultivation. Utilization (soy fl our, soy oil, soy lecithin, as a 
feed for animals, industrial uses as a diesel fuel, in plastics 
and vegetable wool).
 Tables: (1) Relative yield of seeds and oil of fi ve 
varieties grown at Clermont-Ferrand from 1938 to 1940. 
Early variety: Halton 502/2 78.1 / 70. Semi-early variety: 
Rouest 250 (basis for comparison {témoin}) 100 / 100. 
Semi-early variety: Hellgelbe 111 / 103. Semi-late variety: 
SoySota [Soysota] 120.40 / 102. Late variety: Mandell 
113.40 / 101. The actual yield of Rouest 250 was 17 quintals 
(1,700 kg) of seed and 3.10 quintals (310 kg) of oil per 
hectare.
 (2) Comparison of the nutritional composition of the 
soybean, beef, egg, and lentils. Address: Directeur de la 
Station d’amélioration des plantes de grande culture et 
d’advertissements agricoles du Centre et Massif Central.

963. Beeson, Keller E. 1941. Soybean production: The 
university viewpoint. National Farm Chemurgic Council, 
Chemurgic Paper No. 83. 3 p. March 28.
• Summary: Presented “at the Seventh Annual Chemurgic 
Conference, Chicago, Illinois, March 28, 1941
 “Interest in the soybean in the corn belt of the United 
States previous to 1915 was chiefl y one of curiosity. During 
the next decade it found a place as a valuable source of 
roughage and home grown protein. Following 1927 came 
a rapid expansion of acreage for commercial processing 
purposes, and the acceptance of soybeans as a cash crop in 
many grain farming areas. For a part at least of the present 
decade the fertility effect of the crop is being critically 
examined.
 “Discussions on the soil building and depleting power 
of soybeans have indicated such wide variations in opinions 
and conclusions that the layman must be somewhat puzzled 
as to their true merit as soil builders. The broad statement 
that soybeans are soil builders immediately prompts some 
qualifi cations by the agronomist, and the practical farmer 
may or may not realize benefi cial soil building effects from 
this legume.
 “Like any other legume, the gathering of nitrogen from 
the air is dependent on thorough nodulation of the roots. 
Recent tests conducted by the Purdue University Agricultural 
Experiment Station have shown that even on a soil not 
supplied with the proper nodule bacteria, but fertile enough 
to produce an average yield of 27.5 bushels per acre, artifi cial 
inoculation of the seed has produced an average increase of 
5.4 bushels per acre in 3 years tests. Increase in yield refl ects 
increased soil building power, for approximately four pounds 
of nitrogen are required to produce one bushel of soybeans. 



SOYBEAN YIELDS AND YIELD RESEARCH (10 BCE to 2021)   541

© Copyright Soyinfo Center 2021

According to this evidence, at least 20 pounds of nitrogen 
were brought from the air, and other experimental evidence 
shows that as much as two-thirds of the nitrogen in a legume 
crop may be taken from the air with thorough inoculation. 
Not only does this nitrogen contribute to the yielding ability, 
but also to higher protein content of both plant and grain, 
and to less removal of nitrogen from the soil. Whether an 
acre of soil gains in nitrogen or loses as the result of soybean 
production depends on the use that is made of the crop.
 “Unlike most other legumes, the highly effi cient 
soybean plant makes most of its growth above ground 
and has a comparatively small and shallow root system. 
Consequently, more nitrogen is removed in the hay crop than 
is procured from the air. The return of manure or of residue 
from combined soybeans, changes the fertility balance and 
may result in an increase of 25 pounds of nitrogen per acre. 
Maximum fertility effects result only in case the entire crop 
is turned under and then the nitrogen content of the organic 
matter compares favorably with the total amount in any 
legume crop. One hundred or more pounds per. acre may be 
expected from a reasonably heavy growth which equals the 
amount needed for a 65 bushel corn crop and twice as much 
as for a 30 bushel wheat crop. The excess supply of nitrogen 
above the requirements of wheat and other small grains is 
responsible for the lodging that frequently occurs in small 
grains following a green manure crop of soybeans.
 “Much is heard about the heavy mineral removal by 
the soybean crop. The plant gives much evidence of its 
hardy feeding qualities on its ability to grow in thin soils, 
and to withstand adverse weather and fertility conditions. 
Doubtless this ability has led to the erroneous impression 
that it removes much more than other crops. The phosphoric 
acid requirements of a 60 bushel corn crop and a 25 bushel 
soybean crop are practically the same. The small grain 
requirements for similar production levels are about three-
fourths as great. Potash requirements of the above corn crop 
is 89 pounds while the soybean crop requires 48 pounds, 
and wheat is the only one of the commonly produced farm 
crops that falls appreciably short of soybeans in its potash 
requirements. When compared on a basis of the mineral 
content per bushel, soybeans show much more phosphorus 
and potash removal than a bushel of corn or small grain. 
On an acre basis which is more logical, requirements of the 
commonly grown legume hay crops, and of corn and its 
stover are greater than the soybean crop.
 “Fertility effects, however, are more accurately 
determined through fi eld use of the crop than by calculations 
of plant food additions or removal. For practically a quarter 
of a century such fi eld studies have been carried on at 
Purdue and other corn belt Experiment Stations. Standard 
rotations without soybeans have been expanded to include 
them. The popular corn, wheat, clover rotation, highly 
regarded for its fertility effect has been expanded to include 
soybeans between corn and wheat. The corn, corn, wheat 

clover rotation has been similarly changed. Crops in all 
four rotations grown side by side at the Purdue University 
Agricultural Experiment Station have shown the following 
yields during the last ten years of this 25 year period.”
 A table shows four different rotations and the yields of 
corn, soybeans, wheat, and clover with each.
 “In all of the above rotations, manure equivalent to the 
produce harvested, except the wheat grain, has been applied 
and all corn crops have received 100 pounds per acre of 
0-12-12 in the hill and all wheat crops have received 200 
pounds of 2-12-6 fertilizer.
 “It is evident at once that the fertility level as indicated 
by acre yields of crops is no lower in the soybean rotations 
than in the rotations omitting soybeans. Yields of corn 
are slightly higher as a result of the inclusion of a second 
legume, soybeans, in the rotation, and wheat yields have 
been materially benefi ted. It appears that the organic 
nitrogen in the soybean residue is particularly benefi cial to 
small grains, and is made available in mid-spring when soil 
nitrogen supplies are often inadequate for the needs of the 
small grain.
 “At least three factors are necessary to obtain this 
benefi cial effect on succeeding small grain yields. First, the 
inoculation must be good. Second, soybean stubble fi elds on 
most soils should be disked or worked very lightly. Thorough 
disking over loosens a soil already loose enough for wheat, 
and results in an unfavorable seed bed. Third, wheat 
following soybeans must be just as well fertilized as wheat 
following corn. This supply of readily available plant food 
is especially important for the wheat in this position in the 
rotation, because the soybean being a shallow rooted crop, 
has drawn heavily on the available nutrients in the surface 
soil.
 “In case corn follows soybeans, it is equally important 
that corn be liberally fertilized or manured unless the soil 
is already very fertile. Lack of an abundant supply of soil 
nitrogen or potash is likely to result in unfavorable yields of 
corn following the actively feeding soybean crop. Bacterial 
life of the soil is likely to be benefi ted, however, by the 
growth of the soybean.
 “Residues following the combined soybean crop may be 
heavy and may offer diffi culties in drilling wheat. Burning 
of these residues results in loss of nitrogen and humus. 
Production values of this residue in studies carried on at 
Purdue University show that it is worth four dollars per acre 
in effect on ensuing crops.
 “Erosive effects of soybeans on the soil are usually 
mentioned as an objectionable feature, yet erosion is not 
reported to be as great following soybeans as after corn. In 
addition, except on nitrogen rich prairie or river bottom soils, 
it is the common practice to follow soybeans with wheat or 
other winter cover crops on very rolling soil. This cover is 
particularly important.” Address: Purdue Univ., Lafayette, 
Indiana.
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964. Morse, W.J. 1941. Early Chinese disagreed on planting 
time: Modern problem troubled early experts too, reviews of 
ancient Chinese literature reveal. Soybean Digest. March. p. 
5, 11.
• Summary: The following translations of extracts 
concerning the Ta tou, or soybean, are from the Chih Wu 
Ming Shih T’u Kao, translated by M.J. Hagerty, USDA, May 
1917.
 “In the earliest written records, writers on various 
agricultural problems gave plenty of advice as to the proper 
time to plant ‘Ta tou’ of ‘Shu’ (soybeans). The best time 
of planting given by these ancient agricultural writers was 
usually based on the based on the position of some of the 
heavenly bodies or nature’s signs of spring similar to those 
used by the American Indian in planting corn or beans.”
 “In one of the oldest writings, Calendar of the Hsia 
dynasty [Note: This is a section in the Dadai liji (Ritual 
of the Elder Tai) (100 AD)] we fi nd: ‘In the fi fth month 
when we see the planet Mars in its zenith in the Heart 
constellation, then it is time to plant the Shu, or bean.’
 “The Hsiao Ching (Book of Filial Piety) says: ‘Red 
soil is suitable for the Shu. This bean is a staple crop which 
may be stored and kept to provide against famine and is 
easily made suitable for food. In ancient times it was used 
as a food in times of scarcity. Count the number of persons 
in the family and plant fi ve acres for each person. This is a 
fundamental rule in farming. In the third month about the 
time when the seed pods appear on the elm trees, and after a 
rain has fallen, the uplands may be planted with Ta tou seed. 
The soil should be fi ne and free from lumps of earth. Seed of 
the Ta tou may be planted within twenty days of the summer 
solstice (June 21) with assurance that it will bud and grow. 
The best results are obtained when the earth has not been 
plowed too deeply. The Ta tou thrives best when planted 
evenly and not too closely.’
 “The Shuo Yuan (Anecdotes from Ancient Chinese 
History) [Shuoyuan, Garden of discourses, 20 BC] has the 
following: ‘In the summer season when the planet Mars is 
in its zenith, we may plant the Shu, or bean.’ These writers 
all say that the Shu, or bean, should be planted in the fi fth 
month while the Nung Sang Chi Yao [Nongsang jiyao, 
Fundamentals of agriculture and sericulture, 1273 AD] 
quotes the Chi Min Yao Shu [Qimin yaoshu, 544 AD] and 
says that the Ta tou should be planted in the spring following 
the planting of the grain. That which is to be harvested late in 
the season can be planted in the fi fth or sixth month. When 
planted in the fi fth or sixth month additional seed should be 
sown.
 “Li Shih-chen writes: ‘The Ta tou may be planted in the 
second month during the period when the constellation Orion 
is in the heavens. At this time when the apricot blossoms are 
abundant and the fruit of the soft mulberry is red, the Ta tou 
may be planted, this being the best season for planting. In 

the southern part of China, the Ta tou is planted before and 
after the Spring Grain Festival and in the time of the summer 
solstice (June 21) the plants are covered with clusters or 
pods.’
 “From Chi Min Yao Shu (Important Rules for the People 
to Gain their Living in Peace) [Qimin yaoshu, 544 AD] we 
learn: ‘In the spring season the Ta tou is planted after the 
grain. Between the tenth an twentieth days of the second 
month is the proper time for the fi rst crop. Use eight pints of 
seed. Between the fi rst and tenth days of the fourth month 
is the proper time to plant the third crop. Use one peck and 
two pints of seed. A late crop may be obtained by planting 
in the fi fth or sixth month. Naturally the harvest will be late 
according as the seed is sown late. The beans which have 
ripened of the crop planted in the autumn may be harvested, 
but these are few as the stems grow densely and yield but 
few beans. The seeds should be planted deeply because the 
nature of the bean is strong and the stems of the roots will in 
this way get plenty of moisture. Ta tou thrives best when the 
climate is warm. If the land is not plowed in the fall then the 
soil will not be moist.’
 “Fan Sheng-chih’s Chih Shu [10 BC] states under the 
heading of ‘Method of cultivating the Ta tou’: ‘Dig holes for 
seeds about six inches deep and about two feet apart. In one 
acre, 1680 holes should be made for planting seed. When 
these holes are all made each should receive a pint of good 
manure mixed with earth, and fi lled. When about to plant the 
seed, irrigate each hole with three pints of water. Sow three 
seeds to each hole and spread the earth over the hole, but not 
very thick, using the hand to pat it down, bringing the seeds 
and earth in mutual contact. When the seed has germinated 
and grown fi ve or six leafl ets, the plants should be cultivated 
with a hoe. When the soil becomes dry, irrigate, using three 
pints of water to each hill of beans. One man can take care 
of fi ve acres up to the time of fall harvest. Each acre planted 
with seed will yield 35.5 bushels of seed.’
 “As to time of planting, this same writer advises: ‘In the 
third month when the elm tree is bearing its seed pods and 
after a rain, the Ta tou may be planted on the elevated fi elds. 
Within 20 days after the summer solstice (June 21) the seed 
also may be planted. The late variety is planted in the fi fth 
month at the latest.’”
 Photos show: Planting soybeans on ridges in Manchuria, 
using a plow drawn by two mules; the seed is scattered by 
hand. (2) A Chinese farmer planting soybeans by hand. 
Address: USDA Bureau of Plant Industry, Washington, DC.

965. Royds, E. 1941. Soya beans (Letter to the editor). Times 
(London). April 7. p. 5, col. 5.
• Summary: “Sir,–Mr. Hudson tells us to expect further 
reduction in rationing of livestock and cutting down 
in number–and Lord Woolton warns us of future food 
restrictions. Has it not now become imperative to grow The 
Magic Bean in this country?–food for man and beast and 
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unquestionably the most valuable food plant in the world.
 “Sir John Russell in a recent letter to The Times says 
this could be done–but that the yield of the crop would from 
Rothamsted experiments probably be only 6cwt. or 7cwt. 
[1 cwt = hundredweight = 112 lb] of grain an acre against 
a yield of 18cwt. or 20cwt. an acre of wheat or oats. This 
being so, even at this low level the nutritive value an acre of 
the bean crop would well exceed the value an acre of wheat 
or oats.” [Note: 6½ cwt = 728 lb/acre = 12.1 bushels/acre or 
818 kg/ha.]
 “My society–formed for research and development on 
a non-profi t basis–as a result of several years’ experience 
confi rms Sir John Russel’s opinion, and thinks that suitable 
areas for a soya bean crop in this country could easily 
be found and that an extended area grown, coupled with 
continued and more intensive research, should result in an 
increased crop yield comparable with that in Canada where 
much the same methods have been adopted.” Address: 
Chairman, British Soya Bean Growers Research and 
Development Society.

966. Blanchard, M. 1941. Cycle végétatif du soja en 
France [Vegetative cycle of soybeans in France]. Comptes 
Rendus des Seances de l’Academie d’Agriculture de France 
27(7):420-29. April. [2 ref. Fre]
• Summary: “Since 1935 we have pursued several 
agronomic trials with soybeans at the central station for seed 
trials and in the region of Paris.” The author obtained yields 
of 1,500 to 1,700 kg/ha. Address: Directeur Intérimaire de la 
Station d’Essais de Semence, France (near Paris).

967. Arnold, H.C. 1941. Agricultural Experiment Station, 
Salisbury. Annual report of experiments, season 1939-40. 
Rhodesia Agricultural Journal 38(5):240-62. May.
• Summary: Biltan soya beans were tested for use as a 
fodder crop, starting in the 1935-36 season. Over 5 years, 
they gave an average of 506 lb/acre of protein, which was 
less than velvet beans (693 lb/acre). “Their fodder contains 
a higher percentage of protein than that of any other crops 
included in these trials as is palatable to all classes of 
livestock.” The variety Biltan has now been replaced by the 
Jubiltan strains which are less prone to shatter their seed and 
yield somewhat heavier crops, though they require a longer 
period in which to complete their growth.
 “So far, the most promising soybean strains are those 
evolved by crossing the Otoxi variety with a yellow-seeded 
non-shattering type which originated in the Union of South 
Africa.” In distance-planting trials, close spacing (rows 12 
inches apart) was found to increase soybean seed yield, 
compared to rows 18 or 24 inches apart. Address: Manager, 
Salisbury Exp. Station.

968. Associated Press (AP). 1941. War starts soybean rise: 
Price highest in 4 years; Acreage jumps. Detroit News. June 

19. p. 49, col. 4.
• Summary: “Chicago, June 13.–(AP)–Wartime demand 
for oils and fats is pouring increased wealth into farmers’ 
pockets from a new source many have tapped only in 
recent years–soybean cultivation.” In Chicago, the price 
of soybeans rose to about $1.40 bushel, the highest in four 
years. Soybeans sold for $0.40/bushel more than wheat, 
$0.65 more than corn, and more than $1.00 above oats.
 “Reports from the Soybean belt, which roughly 
coincides with the commercial corn area,” indicated the 
higher price was having an important effect in increasing 
plantings. And if prices hold, “many are expected to harvest 
a larger percentage of their acreage as beans rather than plow 
it under or cut for hay.”
 A year ago the price of soybeans was only about $0.76/
bushel and it didn’t rise above $0.80 until after the harvest. 
So producers plowed under or cut for hay all but 4,961,000 
acres, which yielded 79,837,000 bushels, the second largest 
U.S. harvest on record.
 The present high soybean price refl ects not only the 
expanded industrial demand for making plastics and oil, but 
also reduced imports of competitive oils because of the war.
 Only a few months ago, the demand for soybean oil was 
secondary to that of meal in determining bean prices. Now 
the reverse is true because of the sharp rise in the price of oil 
to near 10 cents a pound, basis Decatur, Illinois. The price 
of the meal has increased from about 1 cent a pound to 1½ 
cents.

969. Courier Special Services. 1941. Plan Iowa bean 
growing contest: AAA brakes off crop needed for defense 
oil, fat. Courier (Waterloo, Iowa). July 21. p. 14.
• Summary: “Ames, Iowa–Soybeans are coming into their 
own in Iowa.
 “Joe L. Robinson, research agronomist at Iowa State 
College, and secretary of the Iowa Corn and Small Grain 
Growers association, has announced the scheduling of Iowa’s 
fi rst annual soybean yield contest.
 “A total of $150 in prizes and gold medals for local 
winners will be awarded by the Iowa Corn and Small Grain 
Growers association, sponsors of the contest.
 “Soybeans now occupy second place in the Iowa 
agricultural picture and more than one and one-half million 
acres of Iowa farmland were devoted to soybeans last year.
 “New Uses Found: Offi cials have taken the AAA 
[Agricultural Adjustment Administration] brakes off soybean 
production and are encouraging acreages to assure the 
adequate supply of fats and oils to meet national defense 
needs.
 “The list of products which count soybeans as an 
essential raw material grows daily and reads like an ancient 
fairy tale–human food, paints, waterproof wood glue, 
plastics, protein concentrates for livestock feeding, core oil 
for foundries–all are included in the long list.



SOYBEAN YIELDS AND YIELD RESEARCH (10 BCE to 2021)   544

© Copyright Soyinfo Center 2021

 “Seek Crop Records: ‘Most boys can remember the 
fi rst time their fathers grew soybeans,’ Robinson said, ‘and 
the need for production data, such as has been available for 
other major crops for many years, justifi es this soybean yield 
contest.
 “’Data submitted in reports of the entrants will supply 
facts and fi gures which will accumulate tremendous 
statistical importance over a period of years.’
 “He also pointed out that a yield contest would 
encourage adoption of improved cultural methods, a 
desirable feature at a time when the nation needs fullest 
production of fats and oils as a national defense measure.”
 Note 1. This is the earliest document seen (Aug. 2021) 
that contains the term “soybean yield contest” in connection 
with Iowa–the 2nd state to have such a contest after Indiana.
 Note 2. This contest was announced before the Japanese 
attack on Pearl Harbor–Dec. 7, 1941.

970. Etum or Eatum: New U.S. domestic soybean variety. 
Large-seeded and/or vegetable-type soybean. Synonym: Soy 
Good (Morse 1948). 1941. Seed color: Yellow (straw), hilum 
light brown.
• Summary: Sources: Morse, W.J. 1941. “Shanghaied... a 
super food.” Soybean Digest. July. p. 4-5, 10. See p. 5. Etum 
is an early variety, maturing in 101-110 days.
 Weiss, Martin G.; Wilsie, C.P.; Lowe, B.; Nelson, P.M. 
1942. “Vegetable soybeans.” Iowa Agric. Exp. Station, 
Bulletin No. P39. p. 381-95. Jan. New Series. See p. 394. 
Table 1, titled “Summary of agronomic data and palatability 
scores of soybean varieties tested for suitability as human 
food at Ames, Iowa, 1935-1939” gives the following for 
Eatum [Etum]: Date green beans picked: Aug. 23. Date 
mature: Sept. 18. Height in inches: 22.0. Lodging: 1.6 (0 = 
perfect, 5 = badly lodged). Seed quality: 4.0 (0 = poor, 5 = 
excellent). Seed mottling: 2.4 (0 = none, 5 = much mottling). 
No. of beans per pound: 1,699. Mature seed yield: 19.18 bu/
acre. Palatability score: 7.0 (0 = very poor, 10 = excellent).
 Morse, W.J. 1948. “Soybean varietal names used to 
date.” Washington, DC: Appendix to the mimeographed 
report of the Fourth Work Planning Conference of the North 
Central States Collaborators of the U.S. Regional Soybean 
Laboratory, Urbana, Illinois. RSLM 148. 9 p. May 26. See p. 
3. “Etum–P.I. 86100.”
 USDA Production and Marketing Administration [Grain 
Branch]. 1948. “Soybean varieties: Descriptions, synonyms 
and names of obsolete or old and seldom grown varieties.” 
Washington, DC. 25 p. Aug. See p. 6. “Etum–Introduced 
under P.I. No. 86100, native name ‘Oyachi,’ from Obihiro, 
Hokkaido, Japan, in 1930. Maturity, early; pubescence, 
gray; fl owers, purple; pods, two- to three-seeded; shattering, 
medium; seeds, straw yellow with light brown hilum, about 
1,600 to the pound; germ, yellow; oil, 19.0 percent; protein, 
44.8 percent; iodine number, 117.”
 Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA 

soybean germplasm collection inventory.” Vol. 1. INTSOY 
Series No. 30. p. 10-11. Etum is in the USDA Germplasm 
Collection. Maturity group: II. Year named or released: by 
1941. Developer or sponsor: USDA. Literature: 13, 14. 
Source and other information: ‘Oyachi’ from the Tokachi 
Branch ES (Experiment Station), Obihiro, Hokkaido, Japan, 
in 1930. Prior designation: PI 86100. Address: USA.

971. Kanum: New U.S. domestic soybean variety. Large-
seeded and/or vegetable-type soybean. 1941. Seed color: 
Yellow (straw), hilum light brown.
• Summary: Sources: Morse, W.J. 1941. “Shanghaied... 
a super food.” Soybean Digest. July. p. 4-5, 10. See p. 5. 
Kanum is an early variety, maturing in 101-110 days.
 Weiss, Martin G.; Wilsie, C.P.; Lowe, B.; Nelson, P.M. 
1942. “Vegetable soybeans.” Iowa Agric. Exp. Station, 
Bulletin No. P39. p. 381-95. Jan. New Series. See p. 394. 
Table 1, titled “Summary of agronomic data and palatability 
scores of soybean varieties tested for suitability as human 
food at Ames, Iowa, 1935-1939” gives the following for 
Kanum: Date green beans picked: Aug. 26. Date mature: 
Sept. 18. Height in inches: 23.1. Lodging: 2.0 (0 = perfect, 5 
= badly lodged). Seed quality: 3.8 (0 = poor, 5 = excellent). 
Seed mottling: 2.0 (0 = none, 5 = much mottling). No. of 
beans per pound: 1,744. Mature seed yield: 20.80 bu/acre. 
Palatability score: 7.0 (0 = very poor, 10 = excellent).
 Morse, W.J. 1948. “Soybean varietal names used to 
date.” Washington, DC: Appendix to the mimeographed 
report of the Fourth Work Planning Conference of the North 
Central States Collaborators of the U.S. Regional Soybean 
Laboratory, Urbana, Illinois. RSLM 148. 9 p. May 26. See p. 
4. “Kanum–P.I. 84668-1.”
 USDA Production and Marketing Administration [Grain 
Branch]. 1948. “Soybean varieties: Descriptions, synonyms 
and names of obsolete or old and seldom grown varieties.” 
Washington, DC. 25 p. Aug. See p. 9. “Kanum–Selection, 
P.I. No. 84668-1, made in 1930 at Arlington Farm [Virginia] 
from P.I. No. 84668 received from Suwon, Korea, in 1929. 
Maturity, early; pubescence, gray; fl owers, purple; pods, two- 
to three-seeded; shattering, much; seeds, straw yellow with 
light brown hilum, about 1,800 to the pound; germ, yellow; 
oil, 19.1 percent; protein, 44.4 percent; iodine number, 117.”
 Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA 
soybean germplasm collection inventory.” Vol. 1. INTSOY 
Series No. 30. p. 12-13. Kanum is in the USDA Germplasm 
Collection. Maturity group: II. Year named or released: by 
1941. Developer or sponsor: USDA. Literature: 13, 14. 
Source and other information: From the AES (Agric. Exp. 
Station), Suweon [Suwon], Gyeonggi Do, South Korea, in 
1930. Prior designation: PI 84668-1. Address: USA.

972. Sac: New U.S. domestic soybean variety. Large-seeded 
and/or vegetable-type soybean. 1941. Seed color: Yellow 
(olive), hilum black.
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• Summary: Sources: Morse, W.J. 1941. “Shanghaied... a 
super food.” Soybean Digest. July. p. 4-5, 10. See p. 5. Sac is 
an early variety, maturing in 101-110 days.
 Weiss, Martin G.; Wilsie, C.P.; Lowe, B.; Nelson, P.M. 
1942. “Vegetable soybeans.” Iowa Agric. Exp. Station, 
Bulletin No. P39. p. 381-95. Jan. New Series. See p. 394. 
Table 1, titled “Summary of agronomic data and palatability 
scores of soybean varieties tested for suitability as human 
food at Ames, Iowa, 1935-1939” gives the following for Sac 
(80462): Date green beans picked: Aug. 21. Date mature: 
Sept. 7. Height in inches: 13.4. Lodging: 1.1 (0 = perfect, 5 
= badly lodged). Seed quality: 3.2 (0 = poor, 5 = excellent). 
Seed mottling: 1.1 (0 = none, 5 = much mottling). No. of 
beans per pound: 1,486. Mature seed yield: 11.59 bu/acre. 
Palatability score: 8.0 (0 = very poor, 10 = excellent).
 Morse, W.J. 1948. “Soybean varietal names used to 
date.” Washington, DC: Appendix to the mimeographed 
report of the Fourth Work Planning Conference of the North 
Central States Collaborators of the U.S. Regional Soybean 
Laboratory, Urbana, Illinois. RSLM 148. 9 p. May 26. See p. 
7. “Sac–P.I. 80462.”
 USDA Production and Marketing Administration [Grain 
Branch]. 1948. “Soybean varieties: Descriptions, synonyms 
and names of obsolete or old and seldom grown varieties.” 
Washington, DC. 25 p. Aug. See p. 15. “Sac–Introduced 
under P.I. No. 80462, native name ‘Furisode,’ from Tokyo, 
Japan, in 1929. Maturity, very early; pubescence, tawny; 
fl owers, purple; pods, two- to three-seeded; shattering, much; 
seeds, olive-yellow with black hilum, about 1,600 to the 
pound; germ, yellow; oil, 20.2 percent; protein, 44.6 percent; 
iodine number, 119.”
 Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA 
soybean germplasm collection inventory.” Vol. 1. INTSOY 
Series No. 30. p. 16-17. Sac is in the USDA Germplasm 
Collection. Maturity group: I. Year named or released: 1941. 
Developer or sponsor: Iowa AES (Agric. Exp. Station). 
Literature: 13, 14. Source and other information: ‘Furisode’ 
from Tokyo, Japan, in 1929. Prior designation: PI 80462. 
Address: USA.

973. Tastee: New U.S. domestic soybean variety. Large-
seeded and/or vegetable-type soybean. 1941. Seed color: 
Yellow (olive), hilum black.
• Summary: Sources: Morse, W.J. 1941. “Shanghaied... a 
super food.” Soybean Digest. July. p. 4-5, 10. See p. 5. Tastee 
is an early variety, maturing in 101-110 days.
 Weiss, Martin G.; Wilsie, C.P.; Lowe, B.; Nelson, P.M. 
1942. “Vegetable soybeans.” Iowa Agric. Exp. Station, 
Bulletin No. P39. p. 381-95. Jan. New Series. See p. 394. 
Table 1, titled “Summary of agronomic data and palatability 
scores of soybean varieties tested for suitability as human 
food at Ames, Iowa, 1935-1939” gives the following for 
Tastee (86019): Date green beans picked: Sept. 5. Date 
mature: Sept. 19. Height in inches: 21.0. Lodging: -. Seed 

quality: 3.5 (0 = poor, 5 = excellent). Seed mottling: 0.3 (0 
= none, 5 = much mottling). No. of beans per pound: 1,555. 
Mature seed yield: 12.28 bu/acre. Palatability score: 5.6 (0 = 
very poor, 10 = excellent).
 Morse, W.J. 1948. “Soybean varietal names used to 
date.” Washington, DC: Appendix to the mimeographed 
report of the Fourth Work Planning Conference of the North 
Central States Collaborators of the U.S. Regional Soybean 
Laboratory, Urbana, Illinois. RSLM 148. 9 p. May 26. See p. 
8. “Tastee–P.I. 86109.”
 USDA Production and Marketing Administration [Grain 
Branch]. 1948. “Soybean varieties: Descriptions, synonyms 
and names of obsolete or old and seldom grown varieties.” 
Washington, DC. 25 p. Aug. See p. 16. “Tastee–Introduced 
under P.I. No. 86019, native name ‘Kuro Kake Be,’ from 
Obihiro, Hokkaido, Japan, in 1930. Maturity, early; 
pubescence, tawny; fl owers, purple; pods, two- to three-
seeded; shattering, medium; seeds, olive-yellow with black 
hilum, about 1,500 to the pound; germ, yellow; oil, 20.2 
percent; protein, 40.4 percent; iodine number, 130.”
 Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA 
soybean germplasm collection inventory.” Vol. 1. INTSOY 
Series No. 30. p. 18-19. Tastee is in the USDA Germplasm 
Collection. Maturity group: II. Year named or released: 
by 1941. Developer or sponsor: USDA. Literature: 13, 
14. Source and other information: ‘Kurakake B’ from 
the Tokachi Branch ES (Experiment Station), Obihiro, 
Hokkaido, Japan, in 1930. Prior designation: PI 86019. 
Address: USA.

974. Burns, W. 1941. The soybean–Its politics, performances 
and possibilities. Indian Farming 2(9):451-57. Sept. [7 ref]
• Summary: The author contends that soybeans should be 
cultivated and used on a large scale in India. Contains an 
excellent, early review of the history and past agronomic 
investigations of the soybean in India. Contents: 
Introduction. Wide range of uses. Soybean production. Iron 
ration. Spread in the U.S.A. Commercial exploitation. In 
the British Empire. Soybeans in Germany. Nutritive value. 
A strange fact. Comprehensive tests. Doubtful palatability. 
Points for consideration. Preparation of recipes (Note: No 
actual recipes are given). Cultivation of soybean in India. 
Cultivation procedure. Some non-offi cial experience.
 “In the British Empire: In 1908 when the fi rst large-
scale importations began to be made into Europe, soybean 
was admitted into England without tariff, while other 
countries imposed an import duty. When the other countries 
recognized the disadvantages of this imposition they 
cancelled it and England then lost its premier place as a 
soybean importer. England withdrew soybean from its free 
list in 1935 in order to give effect to the principle of Imperial 
preference. Sir Philip Cunliffe-Lister, then Secretary of State 
for the Colonies, emphasized that every colony producing 
palm kernels, groundnuts or soya beans had asked for this 
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preference owing to the increasing competition in soybeans. 
He hoped that the preference would stimulate the production 
of soybeans in the territories concerned. There was certainly 
ground for hope that there might be commercial production 
of soybeans within the Empire.
 “The story of the successful introduction and cultivation 
of soybean in England is told by Elizabeth Bowdidge in a 
book The Soya Bean (Oxford University Press, London, 
1935). This success was obtained by Mr. North on the Ford 
Company’s farm at Boreham in Essex in 1933 and 1934. 
Soil inoculation and plant acclimatization were necessary 
but success was obtained and yields of from 15 to 25 bushels 
were got. Soybean cultivation has not yet, however, spread 
in England. As an imported crop it has been used as a food 
for farm animals, and until the outbreak of the present war a 
large part of the imports was converted into fl our, oil, etc. as 
well.
 “Soybeans in Germany: Under the auspices of the 
Forschungsdiest (the All-Germany Agricultural Research 
Organization) research on soybean in Germany was much 
speeded up in the years 1934-37. Attempts to introduce 
soybean into German cultivation had up till then been 
a failure, mainly for the same reason that keeps it from 
spreading in India, i.e. its low price on the world market. 
The fi xing of a more attractive price for soybeans grown in 
Germany and a greater appreciation of their nutritive value 
put a different complexion on the matter. Scientifi c work has 
been mainly in the direction of plant breeding, one institution 
dealing with no less than 30,000 single plant cultures. The 
plant breeding work has shown that the supposed antagonism 
between high fat and high oil content does not always exist, 
and that it may be possible to breed varieties that are high in 
both.
 “On the agricultural side the following are some of the 
results obtained [in Germany]: (1) Drill sowing is better than 
broadcasting. (2) Thick sowing accelerates maturity. Breadth 
between rows should not exceed 50 cm. (= 20 inches). The 
lighter the soil, the smaller the space between the lines, 
but not less than 35 cm. (= 14 inches). In the rows the best 
distance between plants is 10 cm. (= 4 inches). (3) Seed 
rate should not be less than 15 kilograms per ¼ hectare (67 
lb. per acre). (4) Soybeans can be successfully grown as a 
mixed crop with early potatoes. It is to be noted that these 
recommendations are for German conditions and might not 
suit India.”
 The author recently received a letter from an agricultural 
chemist who noted a strange fact: “’I fi nd that the 
explanation of why soybeans are not more widely grown 
than they are, in India, is because there is no market for 
them. Now in these days of defi cient dietaries, fi nancial 
stringency and other economic factors connected to the 
War, it does seem to me to be a very strange fact that there 
is no market for one of the most nutritious foodstuffs both 
for humans and animals in this country... Here is a produce 

which can be easily grown, easily transported, without 
deterioration, and for which in these days there ought to be 
an almost unlimited demand and yet it is not grown because 
we are told there is no market for it. I myself take soybean 
in vegetable curry two or three times a week and it is a most 
excellent food... We ought to be supplying this to the army 
in large quantities. In addition there are many industrial 
products which can be manufactured from the soybean and 
which are manufactured in other countries but not in India. I 
suggest that we ought to consider the soybean for India and 
get down to the problem of propaganda and the production of 
the soybean and soybean products on a considerable scale.”
 “Preparation of recipes: There are two ways by which 
soybean could be introduced into the Indian dietary. The 
bean might be prepared and cooked by domestic methods 
and consumed as an alternative or addition to other pulses... 
Alternatively, soybean fl our of neutral taste could be 
manufactured [using the Berczeller process], as in Germany, 
and used as an ingredient in biscuits, cakes, etc.” The author 
doubts that either approach would succeed. “In addition to 
the Darjeeling district of North Bengal, soybean is grown 
also in Nepal, Bhutan and Sikkim, the total area in all these 
places being probably about 20,000 acres. It is also grown 
in the Kumaun hills. In addition there has been experimental 
cultivation in almost every part of India and soybean has 
been grown in the Punjab, Bengal, Bihar, Orissa, Assam, 
the Central Provinces and Berar, Madras, Bombay, Baroda, 
the United Provinces, Sind, Mysore and Kashmir. The 
Agricultural Departments of several of these provinces 
and states have issued leafl ets giving directions for its 
cultivation.”
 “Some non-offi cial experience: Mr. M.R. Dokras, LL.B., 
of Chandur, Berar, published a small pamphlet in which he 
gave his experience of growing soybean since 1916.” Seed 
yields ranged from 500 to 2,000 lb/acre. “Mr. George A.C. 
Hearsey has, since 1936, grown soybeans on his place–Palia 
Ranch, near Palia Kalan Station, R. & K. Railway, Oudh. In 
1937 he harvested 185 maunds from 45 acres, an average 
of just over 4 maunds (330 lb.) per acre... His dairy cows 
ate greedily the dried soybean plants and soybean bhusa. 
“In 1940 Dr. W. Thompson, of St. Luke’s Hospital, Chabua, 
Upper Assam, grew for the fi rst time soybean supplied by 
the Assistant Director of Agriculture, Shillong. Two sowings 
done in August ripened together and gave a heavy yield.
 “Economics: In 1934 a Crop Planning Conference 
was called in Simla by the Government of India, when 
consideration among other things was given as to what 
new or substitute crops should be encouraged. Notes were 
submitted by various Directors some of which reported 
that soybean could be grown quite well in their provinces 
or states but that the price was so low that it was not 
worth while to try to produce it.” In 1934 the Director of 
Agriculture from Sind (Karachi), and from Punjab each made 
such a statement. “It is not an impossibility to introduce a 
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new crop into India (the history of groundnut in India shows 
this) but the new crop must put more money in the pocket of 
the cultivator than the crop it is going to replace.” Address: 
C.I.E., D.Sc., I.A.S., Agricultural Commissioner with the 
Government of India.

975. Kee, Pank Kwok. 1941. Studies on the fertilizing value 
of Mayon Volcano ash. V. Effects upon the growth and yield 
of soybean. Philippine Agriculturist 30(6):500-09. Nov. [10 
ref]
• Summary: In general, this ash neither stimulated nor 
adversely affected the growth, development, or yield of 
soybean plants.

976. Agricultural Marketing Service, USDA. 1941. Annual 
crop summary: Acreage, yield, and production of principal 
crops by states, with comparisons. Washington, DC. Dec.
• Summary: Two half-page tables (p. 79) give: (1) Soybean 
acreage (for all purposes): Grown alone: Average 1930-
39, 1940, 1941. Interplanted: Average 1930-39, 1940, 
1941. Equivalent solid: Average 1930-39, 1940, 1941. (2) 
Soybeans (for beans): Acreage harvested: Average 1930-39, 
1940, 1941. Yield per acre: Average 1930-39, 1940, 1941. 
Production: Average 1930-39, 1940, 1941.
 In 1941 the states with the largest soybean production 
(in 1,000 bushels) were (in descending order of production): 
Illinois 49,128. Iowa 16,608. Indiana 14,442. Ohio 13,143. 
Missouri 2,150. Arkansas 1,740. North Carolina 1,710. 
Michigan 1,344. Minnesota 1,200. Address: Washington, 
DC.

977. Annales de Geographie. 1941. La culture du Soja 
en Roumanie [The cultivation of soybeans in Romania]. 
50(283):222. Summary of article by Conrad Cigné. 1940. 
“La Roumanie fournisseur du Reich.” Supplement to 
Bulletin Quotidien de la Societe d’Etudes et d’Information 
Economiques. Feb. 7. [1 ref. Fre]
• Summary: Soybean cultivation, introduced to Romania 
in 1934, is perfectly suited to the climate of Moldavia and 
Bessarabia. The crop has made rapid progress, from 1,465 
ha in 1934, to 48,253 ha in 1936, to 63,000 ha in 1938, to an 
estimated 80,000 to 100,000 ha in 1939, and an estimated 
130,000 ha in 1940. Soybean production rose to 51,000 
tonnes in 1938.
 Germany imported 578,000 quintals of soya from 
Romania in 1938, compared with 7,174,000 quintals 
purchased from Manchuria. It was Germany who contributed 
to the development of this crop in Romania, organized by the 
Society Soja. Note: 1 quintal = 100 kg.

978. Sammet, K.; Lesch, W. 1941. Untersuchungen ueber 
den Naehrstoffbedarf und den Einfl uss steigender Gaben 
Phosphorsaeure und Kali auf Ertrag und Beschaffenheir der 
Sojabohne [Nutrient needs and the infl uence of increasing 

amounts of phosphoric acid and potash on the yield and 
fertility of soybeans]. Bodenkultur und Pfl anzernaehrung 
15(1):1. [Ger]*

979. Becker, Joseph A.; Froehlich, Paul; Jackson, D.; et al. 
comps. 1941. Agricultural statistics, 1941. Washington, DC: 
U.S. Government Printing Offi ce. 731 p. For soybeans and 
soy products see p. 7, 299-305, 490, 494, 496, 519, 523. 24 
cm.
• Summary: “This volume presents information formerly 
published (until 1935) in the statistical section of the 
Yearbook of Agriculture” (p. 1). “Export and import statistics 
of the United States include trade with the Philippine Islands. 
They also include any trade between foreign countries 
and Alaska, Hawaii, and Puerto Rico, but do not include 
shipments between continental United States and these 
possessions. Prior to January 1, 1935, the Virgin Islands of 
the United States were treated in the same manner as the 
Philippine Islands, but since that date the Virgin Islands are 
treated in the same manner as Alaska, Hawaii, and Puerto 
Rico.” (p. 5). A bushel of soybeans weighs 60 lb and a 
gallon of soybean oil weighs 7.5 lb (p. 7). Note: No separate 
statistics are given for soybeans or soybean products grown 
in or exported to or from Alaska, Hawaii, Puerto Rico, or the 
Virgin Islands.
 Table 392 (p. 299) gives U.S. soybean acreage statistics 
for the years 1924-1940, including: Acreage grown alone for 
all purposes, total acreage (incl. half the interplanted acres), 
acreage harvested for beans, yield per acre, production, price 
(dollars/bushel), farm value (in 1,000 dollars), foreign trade 
(imports and exports, year beginning in July). In 1924 for 
soybeans: Acreage grown alone for all purposes: 1,567,000. 
Total acreage: 1,782,000. Acreage harvested for beans: 
448,000. Yield per acre: 11.0 bushels. Production: 4,947,000 
bushels. Average price per bushel received by farmers: $2.46.
 The corresponding fi gures in 1928 were: Acreage grown 
alone for all purposes: 2,154,000. Total acreage: 2,439,000. 
Acreage harvested for beans: 579,000. Yield per acre: 13.6 
bushels. Production: 7,880,000 bushels. Average price per 
bushel received by farmers: $1.88.
 Table 393 (p. 299) gives U.S. soybean production and 
farm disposition statistics for the years 1924-1940, including: 
Total production, used for seed (total, or home grown), fed to 
livestock, sold.
 Table 394 (p. 300) gives U.S. soybean statistics for 
acreage, yield, production, and season average price received 
by farmers, by States, average 1929-38, annual 1939 and 
1940. The states are: New York, New Jersey, Pennsylvania, 
Ohio, Indiana, Illinois, Michigan, Wisconsin, Minnesota, 
Iowa, Missouri, Nebraska, Kansas, Delaware, Maryland, 
Virginia, West Virginia, North Carolina, South Carolina, 
Georgia, Kentucky, Tennessee, Alabama, Mississippi, 
Arkansas, Louisiana, Oklahoma, Texas, and USA total.
 Table 395 (p. 301) gives soybean statistics for acreage 
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and production in specifi ed countries, average 1930-34, and 
annual 1935 to 1940. The countries are China, Manchuria, 
United States, Chosen [Korea], Japan, Taiwan, Netherlands 
Indies, Rumania, Bulgaria, Yugoslavia, Hungary, and 
estimated world total.
 Table 396 (p. 302) gives the average price per bushel of 
soybeans received by U.S. farmers each month and season 
average from 1930 to 1940.
 Table 397 (p. 302) titled “Soybeans for seed” gives 
the average wholesale price per bushel at Baltimore and 
St. Louis, 1931-1941, each month from Jan. to May and 
average.
 Table 398 (p. 302) titled “Soybeans for crushing” 
gives the average price per bushel, U.S. No. 2 Yellow, bulk, 
carlots, net track Chicago, 1933-40, each month from Oct. to 
Sept.
 Table 399 (p. 303) gives statistics on amount of 
soybeans crushed, and production, imports, and exports of 
soybean oil (crude basis), and soybean cake and meal, USA, 
1930-1940.
 Table 400 (p. 303) gives the average price per pound of 
soybean oil (domestic crude) in tank cars, midwestern mills, 
1929-1940, each month and yearly average.
 Table 401 (p. 303) gives the average price per pound 
of soybean oil (domestic crude) in drums, New York, 1931-
1940, each month and yearly average.
 Table 402 (p. 304) gives the average price per 
ton of soybean meal (41% protein), at Chicago, 
1930-1940, each month and yearly average.
 Table 403 (p. 305) for soybeans and soybean 
oil, gives international trade (exports and 
imports), averages 1925-1934, annual 1938, 1939. 
For soybeans: Principal exporting countries–
China, Manchuria, United States, total. Principal 
importing countries–Germany, Japan, Denmark, 
United Kingdom, Sweden, Italy, Netherlands, 
Canada, total. For soybean oil: Principal exporting 
countries–China, Manchuria, Denmark, Japan, 
Sweden, total. Principal importing countries–
Netherlands, United Kingdom, Italy, Germany, 
United States, Belgium, Chile, France, Morocco, 
Norway, Algeria, Austria, Czechoslovakia, 
Canada, Union of Soviet Socialist Republics, 
total.
 Table 659 (p. 490) gives U.S. exports (in 
pounds) of vegetable oils (incl. corn, cottonseed, 
linseed, cocoa butter, coconut, peanut, and 
soybean oil) from 1914 to 1939.
 Table 617 (p. 455) gives statistics on 
oleomargarine–materials used in manufacture, 
USA, 1924-1940. Concerning soybean oil: Less 
than 500 lb were used in 1924 and 1925, but 
33,000 lb were used in 1926. The fi rst signifi cant 
amount was used in 1930: 2.25 million lb. Note: 

Additional statistics on oleomargarine production and 
consumption in the USA are given on p. 454-57.
 Table 660 (p. 494) gives U.S. imports (in pounds) of 
oilseeds (incl. soybeans {but no data given for 1918-1926}, 
sesame seeds, rapeseed) and vegetable oils (incl. olive oil, 
palm oil, palm kernel oil, peanut oil, perilla oil, rapeseed oil, 
soybean oil, and tung oil) from 1914 to 1939.
 Table 662 gives imports of principal agricultural 
products (incl. soybean and soybean oil) into the United 
States, by countries, each year 1932-1940. The source 
countries for soybean (p. 519) are: Kwantung, Japan, 
China, Germany, other countries, total. The source countries 
for soybean oil (p. 523) are: Kwantung, Japan, China, 
Netherlands, other countries, total. Address: U.S. Dep. of 
Agriculture, Yearbook Statistical Committee, Washington, 
DC.

980. Blanchard, Marcel. 1941. Le soja en France: Ses 
possibilités culturales. Ses débouchés industriels. Son 
intérêt économique [The soybean in France: Its cultural 
possibilities. Its industrial outlets. Its economic interest]. 
Paris: Societe d’Editions Geographique, Maritimes et 
Coloniales, 17 rue Jacob, 6eme. ii + 200 p. Illust. 22 cm. 
[158 ref. Fre]
• Summary: Contents: Introduction. Part 1: Cultivation of 
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soya. 1. The soybean. 2. Soybean cultivation worldwide. 
3. The varieties of soybeans. 4. The requirements of the 
soybean crop. 5. Sowing soybeans. 6. The soybean during its 
vegetative stage. 7. Harvesting soybeans. 8. Mixed cropping 
and intercropping of soybeans. 9. The enemies and diseases 
of the soybean.
 10. History of soybean cultivation in France 
(introduction in 1739 at Jardin des Plantes under direction of 
Buffon, 1850–National Society for Acclimatization, around 
1880 MM Vilmorin-Andrieux, M. Paillieux, M.P. Olivier-
Lecq, Messrs. Lechartier, Denaiffe, Dr. Le Goff, Boulanger 
& Dausse, Brioux, Semichon, Carle de Carbonnières, 
Rouest, de Guerpel).
 11. The vegetative cycle of the soybean in France. 12. 
The soybean at the various French agricultural research 
centers (les Centres de Recherches agronomiques français) 
including Centre de Versailles, Station de Dijon, de Colmar, 
de Clermont-Ferrand, d’Antibes. 13. The possibilities of soya 
in France in terms of its cultivation.
 Part 2: The nutritional value of the soybean. 1. The 
nutritional value of the soybean.
 Part 3: Utilization of soya. 1. Soybeans in the farm 
economy. 3. The soybean in human nutrition and in industry.
 Part 4: The soybean from an economic viewpoint. 1. 
Commerce and trade in soybeans and soybean products 
up to Sept. 1939. 2. The present economic possibilities 
of the soybean in France. Conclusion. Bibliography. 16 
illustrations. 8 maps.
 The introduction begins: “In a letter written on 15 
Jan. 1935, on board the Chenonceaux which was sailing 
toward Shanghai, Li Lu-Ying [sic, Li Yu-ying], president 
of the National Academy of Peiping (l’Académie Nationale 
de Péping) offered to furnish us with the translation of 
important documents in the Chinese, Japanese, and Russian 
languages concerning all aspects of soya. Let him fi nd here 
the expression of our gratitude, because he introduced us to 
a plant, in which there is more interest abroad than in the 
country of its origin.”
 The publisher was formerly named Maison Challamel, 
founded in 1839.
 Illustrations show: (1) The branch of a soybean plant, 
with the fl owers and young pods, enlarged 3x. (2) The fl ower 
of a soybean plant as it is about to open, enlarged 5x. (3) 
A soybean branch with mature pods and leaves, enlarged 
2x. (4) Two views of a soybean seed with parts labeled. 
C = chalaza (chalze). H = hilum (hile). M = micropyle 
(micropyle). R = radicle (radicle). A-H = hypocotyl 
axis (germ) (axe hypocotylé). G = raphe, bud, leaf-bud 
(gemmule). Enlarged 3x. Note: The raphe is a small grove 
extending to the chalaza, where the integuments were 
attached to the ovule proper.
 (5) Microscopic view of a transverse section of the 
seedcoat: C.P. = palisade layer of cells (cellules en palisade). 
C.S. = hourglass cells (cellules en sablier). P.E. = spongy 

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

981. Burgess, P.S. 1941. Agronomy. Arizona Agricultural 
Experiment Station, Annual Report 51:44-45. For the year 
ending June 30, 1940.
• Summary: In the section on Agronomy, the subsection 
titled “Soybeans” states (p. 45): “Data from a replicated 
variety test with eight of the most promising soybean 
varieties to date are given in Table 7. Yields were higher 
in all cases than in 1938, but Tokio and Arisoy (formerly 
U.S.D.A. 86736) again produced the highest yields.” Table 7, 
titled “Data from soybean variety tests in 1938-39” lists the 
varieties Arisoy, Tokio, Georgian, Charlee, Laredo, Palmetto, 
Haberlandt, and U.S.D.A. 86728. For each variety is given: 
Length of growing season (days. Range: 131-149). yield per 
acre of hay (tons) and beans (bushels), and yield index for 
hay and beans. Arisoy was #1 in yields of both hay (4.36 
tons per acre) and beans (37.7 bu per acre). Tokio was #2 in 
yields of both hay (3.97 tons per acre) and beans (37.1 bu per 
acre).
 Hegari soybeans were also tested for green forage. “A 
seeding of eleven different strains and varieties of edible 

soybeans on the Campbell Avenue Farm near Tucson gave 
some very promising results. Although the growth period 
was only 86 to 109 days, yields ranged from 20 to 44 bushels 
per acre. These edible strains are extremely susceptible to 
shattering.” Address: Director, Tucson.

982. Fallon, F. (Baron). 1941. Le soja [The soybean]. 
Belgique. Ministere des Colonies. Direction Generale de 
l’Agriculture et de l’Elevage. Propagande et Vulgarisation 
Agricoles No. 21. 39 p. Bruxelles: Impr. Industrielle et 
Financiere. [17 ref. Fre]
• Summary: Contents: Botanical description: Introduction, 
the plant’s needs, varieties. Soybean cultivation in Europe: 
Introduction (for some countries preferred early, medium, 
and late varieties are listed), France, Great Britain, Hungary, 
Poland (selection has been done at the Wilna experiment 
station using varieties imported from Hungary and 
Czechoslovakia), Romania (About 30,000 ha are devoted 
to soybeans, primarily in Bessarabia [Besarabia], Dobrouja 
[Dobrudja, Dobrogea], Bukovina [Bucovina], Walachia or 
Wallachia or Valachia [now called Muntenia, a fertile belt 
across southern Romania], and Moldavia. Most of these 
varieties came from Austria), Switzerland, USSR (the main 
soybean regions are all warm ones–the Caucasus, Ukraine, 
and Transcaucasia). Soybean cultivation in America. 
Soybean cultivation in Africa (especially in South Africa, 
mainly for forage in the Natal and Transvaal). Soybean 
cultivation in Asia: China and Manchuria, Malaysia, British 
Indies, Dutch Indies, Indochina, Japan. Soybean cultivation 
in Oceania (mainly Philippines).
 Cultivation: Crop rotation, inoculation, planting 
and propagation, maintenance and manuring the land, 
harvest, seed storage, yield, selection of varieties. Soybean 
utilization: As human food (dry soybeans, soy sauce, soy 
fl our, soymilk, tofu, soy oil), industrial uses (soy oil, refi ning 
and use, soymilk casein). Soya as a fertilizer: Green manure, 
or soybean cakes. Soya as a feed for domestic animals: 
Green forage, hay, silage, pasture, seeds, cakes. Soybean 
cultivation in the Belgian Congo. Soybean trade.
 In the Congo various soybean trials have been 
undertaken since 1936 at the stations of the National Institute 
for Agronomic Study of the Belgian Congo (l’Institut 
National pour l’Etude agronomique du Congo Belge). 
Numerous varieties from the USA and Manchuria have 
been tested. Address: Directeur au Ministere des Colonies, 
Professeur a l’Institut Agronomique de Gembloux [Belgium].

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

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

984. Ziegelmayer, Wilhelm. 1941. Rohstoff-
fragen der deutschen Volksernaehrung: Eine 
Darstellung der ernaehrungswirtschaftlichen und 
ernaehrungswissenschaftlichen Aufgabe unserer Zeit. 4., 
verbesserte und erweiterte aufl agel. [Issues of raw materials 
in German public nutrition: a portrayal of the tasks for 
the food industry and nutritional science in our time. 4th 
improved and expanded edition]. Dresden and Leipzig: T. 
Steinkopff. xii + 374 p. Illust. 24 cm. 1st ed. was 1936. [1 
ref. Ger]
• Summary: The chapter titled “Rohstoff Sojabohne” (p. 
128-46) has the following contents:
 General overview: Ways of using soybeans as food 
(unripe seeds [edamame], ripe seeds [20 uses], as fodder, as 
green manure and fertilizer, in industry [15 uses]).
 Questions concerning cultivation and utilization: On the 
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necessity of growing soybeans in Germany: Tables (p. 134) 
show (1) the approximate yields of soybeans in Manchuria, 
Germany, Japan (the lowest), the Balkans (highest 10-28 dz/
ha), America, Austria. (2) European production of soybeans 
in 1000 metric tons: 1932 = 1.5. 1933 = 1.6. 1934 = 2. 1935 
= 31. 1936 = 44. 1937 = 85. 1938 = 61 (Page 135: a half-
page map uses symbols to show where in Germany soybeans 
were cultivated in 1933, 1934, and 1935). The success of 
soybean cultivation depends primarily on the choice of 
variety. The soil requirements.
 The soybean as a protein source (soymilk, shoyu, 
miso, tofu, natto). The signifi cance of soybean meal. The 
procedural question in the production of soy fl our suitable 
for human consumption.
 The soybean as a source of oil: The extraction of oil 
from the soybean (using solvent extraction).
 The soybean as a source of lecithin. Lecithin as a good 
article for export: It utilization. The margarine industry. In 
the chocolate industry. In the pasta industry. In the bakery. 
In the pharmaceutical industry. As a pest control agent. In 
the textile industry: for use in spinning, weaving and wet 
twisting, artifi cial silk fi nishing, cotton fi nishing, bulging 
under pressure, in dyestuffs, in printing.
 Note: The author was born in 1898. Address: PhD, 
Senior Councilor in the Supreme Command of the 
Armed Forces, Berlin, Germany (Oberregierungsrat im 
Oberkommando des Heeres).

985. Pontac, Marquis de. 1942. La culture du soja dan les 
régions tabacoles [Culture of soybeans in tobacco growing 
regions]. Revue Internationale du Soja 2(8):8-10. Jan. [Fre]
• Summary: Numerous soybean varieties have been assigned 
for multiplication this year by the National Soybean Center 
(Centre National du Soya). One of the earliest is the Rouest 
29, which yields nearly 2,000 kg/ha. During wartime, it 
makes sense to grow soybeans in place of tobacco.
 Note: The meaning of I.C.T. in the writer’s title and 
affi liation is unclear; it might be something like: “Ingénieur 
en culture du tabac.” Address: Ingénieur I.C.T.

986. Revue Internationale du Soja. 1942. Le soya à travers le 
monde [The soybean around the world]. 2(8):34-37. Jan. [2 
footnotes. Fre]
• Summary: Contents: The cultivation of soybeans in the 
Balkans, in Romania, Bessarabia and Bukovina, Bulgaria, 
former Yugoslavia. World production of soybeans (based on 
USDA Oils and Fats Situation); including USA, Manchuria, 
Germany and the Balkans.
 It is well known that Europe’s supply of fats is one of 
the greatest obstacles to the agricultural policy that aims to 
provide us with total food independence.
 Soybean (soya) cultivation is therefore being developed 
a great deal because this seed, which contains 18% fat and 
35% albumin [protein], is no doubt the most valuable of all 

of the plants from which we can extract these substances.
 It grows in soil that is suitable for all crops. However, 
since this seed needs arable land that is used for other 
purposes, the Reich encouraged the Balkan states–with 
their climate that is particularly well suited for soybeans–
to cultivate this plant, and to exchange their harvests for 
German industrial products.
 Romania was the country to embrace this charge to the 
fullest; after the fi rst tests proved successful, a Company for 
the purchase and distribution of seeds and the regulation of 
the sale of harvests was founded in Bucharest.
 To encourage Romanian farmers to develop the crop, 
the farmers were guaranteed a price of approximately 1,500 
reichsmarks per wagon (RM. par wagon). The amount of 
area cultivated and the yield per hectare increased rapidly. 
While in 1935, 18,000 farmers harvested 11,000 tons over 
21,500 hectares, or approximately 500 kg per hectare, in 
1938, 35,000 farmers produced 52,500 tons from 57,400 
hectares, around 910 kg per hectare.
 The fact that the yield per hectare doubled in the space 
of four years, through the judicious selection of land for 
growing, was already remarkable. However, experiments 
conducted in Germany showed that it was possible to do 
even better.
 By using fertilizer made up of 4 quintals [1 quintal 
= 100 kg] of Thomas phosphate and 2 quintals of 40% 
potash, without the addition of nitrogen, which would slow 
maturation, it is possible to produce 12 to 16 quintals per 
hectare instead of the 5 to 9 quintals per hectare that are 
currently harvested in Romania. The rich Romanian soil 
should be able to produce similar results; if they have not yet 
achieved these results, it is likely because the technique for 
this crop is only acquired after a certain number of harvests, 
and experiences from one area do not necessarily apply to 
others. However, the yield from 1928 provided the farmers 
with 1,000 Romanian lei (lei is a unit of currency) more per 
ton (based on the guaranteed price) than for wheat sales.
 We can therefore understand why the number of 
soybean growers doubled in four years in Romania, while 
the amount of cultivated area nearly tripled. In 1937, 74,000 
farmers planted 85,000 hectares. The next year’s decline was 
due to the fact that land was not selected as carefully as it 
should have been. But this experience benefi ted the relevant 
administrative bodies, and it can be assumed that yields have 
been increasing again since then, particularly since soybean 
seeds (graine de soya) fertilize the ground, and unlike many 
other plants, soybeans do not deplete the ground where they 
grow. This is why it is often benefi cial to grow them with the 
aim of preparing the soil for other types of crops.
 The recovery of Bessarabia [in today’s Moldova 
and Ukraine]–land of cereal production–by German and 
Romanian troops returned one of Europe’s greatest bread 
baskets to the hands of the European continental block. 
Bessarabia (particularly the provinces between the Prut, 
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Danube and Dniester rivers) and Northern Bukovina [divided 
between today’s Romania and Ukraine] possess extremely 
valuable agricultural resources. The handover of these lands 
to the U.S.S.R. caused Romania to lose 5,040,000 hectares 
of its land, including 4 million hectares of arable land, which 
produced primarily wheat, barley, rye and corn.
 Over the past several years, industrial crops–particularly 
soybeans–were grown in Bessarabia.
 With the help of the Germans, soybean cultivation has 
grown so signifi cantly that in 1938, of the 548,000 quintals 
of soybeans harvested in Romania, 458,000 quintals came 
from this region.
 Bulgaria also began growing soybeans. Beginning in 
1936, soybean plants occupied 49,000 hectares and produced 
a harvest of 53,000 quintals, even though the plant had been 
almost completely unknown to farmers the previous year. 
Considering Germany’s experiments, this result–representing 
an average yield of 11 quintals per hectare–seems like it 
could still be improved. As with the Romanian harvests, the 
Bulgarian harvest of 1936 was almost entirely shipped to 
the Reich [Germany]. From 1935 to 1938, through soybean 
cultivation, Bulgaria received additional imports of industrial 
products from Germany reaching a total value of 25 million 
reichsmarks; 60% of this merchandise came from the 
chemical industry (mainly from “I.G. Farbenindustrie”), 10% 
from the steel industry, 5% from the automobile industry, 
3% was spun yarn, 2.5% bicycles and the rest were various 
industrial products.
 The former Yugoslavia also began growing soybeans 
several years ago. A company named “Uljarica” was founded 
in 1935 in order to develop and organize the growth of this 
crop. The harvests, which amounted to 484 tons in 1936, 
reached 5,600 tons in 1938, over an area of 6,000 hectares. 
They were exported almost exclusively to Germany. The 
results from this country show that the yield per hectare of 
Yugoslavian crops could also be improved.
 1 kilogram of soybean seeds = 58 eggs (1)
 The efforts of agricultural science to ensure the German 
people’s food supply focus on one point in particular:
 Producing albuminoid [protein-containing] animal feed 
through growing albumin-rich fodder plants (for example, 
sweet lupins), and identifying and growing albumin-rich 
plant species that could be substituted for animal albumin 
in the human diet. However, 1 kg of soybean seeds equals 
3.2 kg of boneless meat or 58 eggs, or 6.2 kg of cow’s milk. 
These fi gures serve as proof that science will soon be able to 
provide extremely valuable plant-based albumins for human 
consumption.
 Note: Translated by Elise Kruidenier, Seattle, 
Washington.

987. Weiss, Martin G.; Wilsie, C.P.; Lowe, Belle; Nelson, 
P.M. 1942. Vegetable soybeans. Iowa Agricultural 
Experiment Station, Bulletin No. P39. p. 381-95. Jan. New 

Series. [1 ref]
• Summary: “The vegetable soybean is a new crop for the 
Iowa farm garden and the Iowa canner. It has been found 
distinctly superior to the fi eld soybean as a whole-bean 
food for human consumption. Used as a green vegetable, 
when harvested in the green-bean stage, or baked as mature 
dry beans, the high nutritive value of the soybean makes it 
especially valuable in the human diet.
 “Eighty-nine vegetable varieties and four fi eld varieties 
of soybeans were tested for desirability as a human food. The 
varieties were judged on the basis of agronomic performance 
and desirability as a human food when in the green-bean 
stage. Three vegetable varieties of different maturities were 
selected as most desirable under Iowa conditions: Sac, a very 
early variety; Kanro, a mid-season variety; and Jogun, a late 
variety. When planted at the same time these three varieties 
provide a succession of green vegetable beans throughout the 
late summer.
 “All vegetable varieties tested had a tendency to shatter 
more severely when mature than the fi eld varieties now in 
commercial production. This characteristic necessitates the 
harvesting of vegetable soybeans immediately upon maturity.
 “Seed yield of Kanro and Jogun was approximately 
80 percent that of commercially-grown fi eld varieties. Sac, 
because of its earliness, yielded much less under Iowa 
conditions.
 “Seed size of vegetable varieties was generally 
considerably greater than that of fi eld varieties now grown in 
Iowa. The proper green vegetable state was found to extend 
from the time the pods were approximately two-thirds fi lled 
until they attended maximum size, but before they began to 
turn yellow.
 “Parboiling of the pods for 5 minutes greatly facilitated 
shelling of the green beans.
 “Canned green vegetable soybeans proved to be a 
palatable and desirable food. The addition of sugar in 
canning improved their palatability.”
 Table 1, titled “Summary of agronomic data and 
palatability scores of soybean varieties tested for suitability 
as human food at Ames, Iowa, 1935-1939” (p. 394-95) lists 
all 89 varieties. The following varieties had names: Agate 
(81037), Bansei, Chusei, Eatum [Etum] (86100), Fuji, Giant 
Green, Hakote, Hiro, Hokkaido, Illington, Imperial, Jogun, 
Kanro, Kanum, Kura, Osaya, Sac, Sato, Shiro, Sousei, Suru, 
Tastee, Toku, Willomi, Wolverine. Probably not vegetable 
types: Dunfi eld, Illini (2514 seeds/lb), Manchu, Mukden 
(2431 seeds/lb). For each variety is given: Date green beans 
picked, date mature, height in inches, lodging (0 = perfect, 5 
= badly lodged), seed quality (0 = poor, 5 = excellent), seed 
mottling (0 = none, 5 = much mottling), No. of beans per 
pound (seed weight), mature seed yield (bu/acre), palatability 
score (0 = very poor, 10 = excellent). Address: 1. Asst. 
Geneticist, Div. of Forage Crops and Diseases, Bureau of 
Plant Industry, USDA, Ames, Iowa.
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988. Daily Pantagraph (Bloomington, Illinois). 1942. Many 
100 bushel corn yields reported at U of I contest: Wessbecker 
wins fi rst place with 50 bu. soybeans. Feb. 4. p. 10.
• Summary: “Urbana–Hundred bushel corn yields were 
common in the state yield contest and there were six yields 
over 150 bushels an acre reported here at the Farm and 
Home week grain show at the state college of agriculture.
 “Soybean yields in a new state contest started in 1941 
ranged up to 35 and 50 bushels an acre. Cost records and 
samples of both the corn and soybean yields as determined 
by inspectors of the state crop improvement association and 
the agricultural college were presented to the farm week 
visitors.
 “William Woods of Bellfl ower was credited with the 
highest corn yield, 174.32 bushels an acre produced at a cost 
of only 19.8 cents a bushel...”
 “Paul Wessbecker of Mt. Pulaski had fi rst place in the 
soybean contest with a yield of 50.73 bushels an acre on 12 
acres, grown at a cost of $252.20 an acre, 49 cents a bushel. 
Wessbecker planted Illini beans on May 27, in 20 inch rows 
on land that had been limed and phosphated.
 “Stiegelmeier Fifth: H.L. Stiegelmeier of Normal had 
fi fth in the soybean growing contest, a yield of 38.82 bushels 
an acre produced at a cost of $249.59 an acre. He grew the 
new Chief soybeans, seeding only three-fourths of a bushel 
an acre in 40 inch rows, cultivating two times. His land had 
four tons per acre of limestone within the last 18 years, fi ve 
tons of rock phosphate per acre, clover grown every four 
years in the rotation. There was heavy shattering of the beans 
due to a late harvest, but the 38.82 bushel yield harvested 
was produced at a cost of only 64 cents a bushel.” A photo 
shows H.L. Stiegelmeier.
 Note: This is the earliest document seen (Aug. 2021) 
that contains the term “soybean yield contest” in connection 
with Illinois–the 3rd state to have such a contest after Indiana 
and Iowa. Address: Farm Editor.

989. Strayer, George K. 1942. Soybean developments in the 
midwestern states (Continued–Document part II). National 
Farm Chemurgic Council, Chemurgic Paper No. 151. 5 p. 
March 27.
• Summary: (Continued): “Unquestionably there are 
suffi cient supplies of seed if we will take care of them in a 
matter which will retain their germination. We may not be 
able to obtain seed of the few varieties which are particularly 
high in oil content. We can use these varieties which rank 
near the top.
 “Indicative of what can be done in soybean production 
was the yield produced by Mr. Paul Westbrecker, winner of 
the Illinois Soybean Growing Contest for 1941. On a 10-acre 
fi eld of Illini soybeans Mr. Westbrecker produced an average 
yield of 50.73 bushels per acre. His score, based 40% on 
yield, 25% on economy or production, 20% on oil content, 

and 15% on quality of soybeans, was 99.05. Other winners in 
this contest all produced yield of more than 40 bushels to the 
acre. The winner of the Indiana soybean production contest 
produced 42.4 bushels per acre. When the national average 
yield is less than 20 bushels per acre it seems that we have 
much to learn about soybean production.
 “The regional laboratory and the state experiment 
stations are doing considerable work with the production 
of varieties which are higher in oil content than the ones 
now available. I understand there are several lines, of 
which Dr. Hopper will probably tell you in his presentation 
which have been developed and are being considered for 
introduction. Most of you probably know that the University 
of Illinois has introduced the Chief variety. It appears to be 
an extremely high yielder and to have several other desirable 
characteristics. To my knowledge there are no other new 
varieties yet available for distribution.
 “Home economists throughout the nation are for the 
fi rst time emphasizing the value of the edible or vegetable 
varieties of soybeans. Of the large number of inquiries 
that come to my offi ce each day the predominant number 
at the present time are concerned with green soybeans for 
human food. The Iowa Agricultural Experiment Station 
recently issued a new bulletin, No. F-39, entitled ‘Vegetable 
Soybeans.’ While the production varieties will never reach 
the proportion of that of fi eld varieties, we anticipate there 
will be more and more of them used in the home garden each 
year. As we learn to handle and utilize them, and as we make 
plant selections less susceptible to shattering the vegetable 
bean will become a more important factor. During the war 
we will probably see increased emphasis upon vegetable 
soybeans by those who are in charge in the food for victory 
program.
 “I will not attempt to discuss here the research work 
which is being conducted at the Regional Soybean Industrial 
Laboratory at Urbana. Dr. Cartter will appear later in the 
afternoon and will discuss developments there in detail. 
It will suffi ce to say that out of the work which has been 
conducted at the laboratory you will see greatly increased 
usages of soybeans and soybean products in industry. War 
time demands have caused artifi cial stimulation of research 
work and beans will be taking an increasingly important 
part in our war time economy. Not only the oil, but also the 
soybean meal, will be utilized by our war machine.
 “A great amount of interest has been shown in the usage 
of soybean products by the German army. In our December, 
1941 issue we carried a story which was a condensation 
of a German army Soya cookbook which was issued by 
the High Command and furnished to all army cooks. A 
large number of reprints of that article have been made and 
have been given wide spread distribution. Each day we 
receive inquiries concerning it. Many food magazines have 
reprinted it. The New York Public Library has considered it 
signifi cant enough to make micro-fi lm copies for use in their 
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institution. The English translation constitutes 108 pages 
of single spaced typed material and is made up of several 
hundred recipes of ‘Pure Soya or Edelsoya’ usage in German 
army diets. Soya fl our is used because of its high protein 
content and because it can be used in many recipes without 
materially effecting the characteristic taste of the food.
 “Our own army high command has made itself 
interested in soybean foods and recently issued specifi cations 
for two army rations utilizing soybean fl our. The constituents 
of type I defense biscuit include soybean fl our and vegetable 
shortening. About 30% by weight of the constituents of 
this biscuit are soybean products. Soybean fl our is also 
being included in U.S. army fi eld ration K. This is a special 
ration for parachute and mobile troops. It is also under 
consideration by the army air corps for storage in planes. It 
is highly imperishable and is intended for conditions where 
access to army fi eld kitchens is impossible. We anticipate 
that there will be further use of soybean fl our and soybean 
oil by our army as they become more acquainted with their 
use and more conscious of their value. Most of the work 
on soybeans is done at the quartermaster corps depot in 
Chicago.
 “Soybean developments in the middlewestern states 
during recent months have been those concerned with 
production. In the all-out effort to insure adequate food 
supplies for ourselves and our allies we have tended to 
overlook the industrial developments. We shall probably 
continue to do so until the conclusion of the war. At that time 
there will be a large number of industrial and commercial 
developments awaiting us to take over the supplies of beans 
now being diverted into war channels. Industrialists are 
working on them–our land grant colleges are working on 
them–research agencies are working on them–the regional 
laboratory is working on them–independent research men, 
chemists and soybean believers are all working feverishly on 
their pet theories on the utilization of the crop.
 “The war has given added stimulus to soybean 
production and that stimulus may cause us some headaches 
at the conclusion of the war. The national trend of 
developments has been side tracked by artifi cial stimulation. 
It is entirely possible that development in utilization will 
keep pace. We do know that the soybean is here to stay 
and that it is fi lling an increasingly important place in 
middlewestern agriculture.” Address: Secretary, American 
Soybean Assoc., Hudson, Iowa.

990. Studewirt, E. 1942. La culture du Soya dans les pays 
d’Europe [The cultivation of soybeans in the countries 
of Europe]. Revue Internationale du Soja 2(10):105-109. 
March. [2 ref. Fre]
• Summary: Contents: Introduction. The nutritive value of 
soybean (according to the analyses of M. Zlataroff {1926} 
and M. Kaltscheva {1932} on soybeans cultivated in 
Bulgaria). Cultivation reinforced (I.G. Farben in Bulgaria, 

Romania, and the former Yugoslavia). The use of chemical 
fertilizers. A favorable and sale of the crop assured (by I.G. 
Farben).
 Development of soybean cultivation in Europe (The fi rst 
cultural trials with soybeans in Europe were conducted in 
1934 in Romania, with the assistance of German industry, 
and on a surface of 1,400 hectares. In the autumn of the same 
year, in Bucharest, the Romanian Soybean Society {Societé 
du Soya Roumain S.S.R.} was founded. In Bulgaria, in 1936 
some 4,900 ha of soybeans were planted for the fi rst time, 
giving a yield of 53,000 metric tons. In Yugoslavia, also, 
Germany had given the impulse. In 1935 the Société Uljarica
was founded in Belgrade [today the capital and largest city of 
Serbia] for the cultivation of oilseeds).
 The soybean harvests obtained from the three countries 
of Romania, Bulgaria, and Yugoslavia combined were:
 1935: 11,600,000 metric tons
 1938: 58,090,000 metric tons
 1939: 90,595,000 metric tons
 Spain, Italy and Austria also cultivated soybeans.
 Thus, the cultivation of soybeans in Europe promises 
great success.
 Note: But how about France?

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

992. Dies, Edward J. 1942. A certain man of science 
(Document part). In: E.J. Dies. 1942. Soybeans: Gold from 
the Soil. New York, NY: The Macmillan Co. 122 p. See 
Chap. 1, p. 1-5. April. 21 cm.
• Summary: This chapter focuses on William Joseph Morse, 
C.V. Piper (his mentor at USDA), and soybean pioneers in 
the United States. Morse was born in 1884 around Lowville, 
New York, the son of John Baptist Morse. On June 20, 
1907 Morse was handed his degree at Cornell University. 
Two days later he reported for duty at the Bureau of Plant 
Industry, within the U.S. Department of Agriculture, 
Washington, DC. There he was assigned to work under 
Dr. C.V. Piper, “a man of intense enthusiasm and vision, 
a plant scientist of superior talent. Young Morse was 
placed in charge of forage crop investigations at Arlington 
Experimental Farm in Virginia, where a dozen or so distinct 
types were being nurtured. Dr. Piper became his constant 
companion there on Sundays, evenings and at other odd 
times, talking, dreaming, painting word pictures of a future 
agricultural economy in which the little bean would play a 
tremendous role.
 “’Young fellow,’ he used to say, ‘these beans are gold 
from the soil. Yes, sir, gold from the soil. One must truly 
stand in awe of their potential power in the life of the 
western world.’
 “In some strange way Dr. Piper seems to have turned a 
switch in the heart of young Morse and created there a strong 
desire to see through to the fi nal act the colorful and exciting 
drama of the soybean.
 “And so for thirty-four years, heedless of material 
gain or personal honor, shy, modest, but with the repressed 
intensity of a crusader, Bill Morse has carried with steady 
hand the lamp lighted by Dr. Piper. By the irony of fate 
Piper the Prophet passed away without tasting the joy of full 
success that came from their joint labors.”
 In the early years, interest in the new crop ebbed and 
fl owed. Most saw it as an oriental curiosity; few believed it 
would become a major crop.
 Morse began writing factual articles about the soybean; 
“he started talking with farmers and to other scientists; he 
made a journey through the South as early as 1914, when 
soybeans were grown principally in eastern North Carolina, 
to study the feasibility of cottonseed mills launching a 
soybean crushing industry, and found the time too early.
 “But the army of Morse disciples grew, his desk at the 
Forage Crops division became an offi cial clearing house of 
information, and in 1919 [sic, Sept. 1920] there was formed 
the American Soybean Association and Bill Morse served as 
president for three terms, helping to unify and direct a new 
and more forceful crusade of research and experimentation. 
He wrote and published more than forty offi cial government 
bulletins, made hundreds of addresses, inspired scores of 

agrarians, research experts, plants scientists and industrialists 
to new endeavors, and brought in from distant lands more 
than ten thousand samples of soybeans, including those 
gathered in the two years (1929-31) as an agricultural 
explorer for the government.
 “So the work of Bill Morse, the agreeable, easy-going 
Senior Agronomist, runs like a bright thread through the 
whole tapestry of soybean development in the western 
world.”
 “Bill Morse would be the fi rst to cry out against any 
implication that credit for the amazing development be 
given to one or two men. True, he has only lighted the way 
with indomitable courage and persistence. There have been 
many helpers–the brilliant Burlison, the persistent, thorough 
Hackleman of the University of Illinois, Beeson and 
Ostrander of Indiana, Delwiche and Briggs of Wisconsin, 
Wilkins of Iowa, Park of Ohio, Wiggans of Cornell [New 
York], and [C.B.] Williams of North Carolina–all top-fl ight 
in their respective fi elds, and Barr of the Department of 
Agriculture with his research in commercial grades.
 Then there were the real pioneers among the growers–in 
Illinois, John T. Smith and W.E. Riegel; in Ohio, Elmer and 
E.F. (Soybean) Johnson, and G.G. McIlroy; in Indiana, J.B. 
Edmondson, the three Fouts brothers, and the late Charles 
Meharry, charming, lovable enthusiast who sometimes stirred 
fi res that had begun dying out at the universities. All were 
close friends and co-workers of such early processors as I. 
Clark Bradley, the late A.E. Staley, whose life story is closely 
associated with the soybean, and E.D. Funk. All of them 
made their early contributions–important contributions–to 
the birth of a new industry, a hundred million dollar annual 
industry that has changed the Midwest landscape...”
 “Prophet Piper dreamed the dream and saw the miracle 
bean as ‘gold from the soil.’
 “Crusader Morse helped make the dream come true.”
 A table (p. 5) shows soybean acreage, yield, and 
production from 1924 to 1941. During this time acreage 
has increased more than 12-fold from 448,000 to 5,855,000 
acres. Yield as increased 88% from 11.0 to 20.7 bushels/
acre. Production has increased more than 21-fold from 4.947 
million to 106.712 million bushels. Address: USA.

993. Dies, Edward J. 1942. Tables (Document part). In: E.J. 
Dies. 1942. Soybeans: Gold from the Soil. New York, NY: 
The Macmillan Co. 122 p. April. 21 cm.
• Summary: Tables show: (1) U.S. soybean acreage, yield, 
and production, 1924-1941 (p. 5). During this time acreage 
has increased more than 12-fold from 448,000 to 5,855,000 
acres. Yield as increased 88% from 11.0 to 20.7 bushels/
acre. Production has increased more than 21-fold from 4.947 
million to 106.712 million bushels.
 (2) Soybean production in specifi ed countries and 
estimated world total (p. 10-11). The countries are: 
China, Manchuria, United States, Chosen [Korea], Japan, 
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Netherlands India [later Indonesia], Kwantung [Leased 
Territory], Taiwan, U.S.S.R., Rumania, Bulgaria, Yugoslavia, 
other Europe (incl. Poland, Czechoslovakia, and what was 
formerly Austria).
 (3) Illinois soybean acreage, yield, and production, 
1919-1941 (p. 25). Production (in bushels) increased from 
30,000 in 1919, to 46,000 in 1920, to 167,000 in 1921, to 
812,000 in 1922, to 1,431,000 in 1925, to 6,970,000 in 1930, 
to 24,012,000 in 1935, to 34,912,000 in 1940, to a peak of 
49,128,000 in 1941.
 (4) “Soybean varieties–Origin and varietal 
characteristics” (p. 38-47). For each variety is given: Place 
of origin, year introduced to USA, days to mature, fl ower 
color, pubescence color, seed characters (seed coat color, 
germ color, hilum color, seeds per pod, seeds per pound, oil 
percentage, protein percentage), use (de = dry edible beans, f 
= forage, gra = grain, gv = green vegetable).
 Soybean varieties described in the table on p. 38-47 are: 
Agate, A.K., Aksarben, Aoda, Arisoy, Arksoy, Avoyelles, 
Bansei, Barchet, Biloxi, Black Eyebrow, Cayuga, Chame, 
Charlee, Chief, Chernie, Chestnut, Chiquita, Chusei, 
Clemson, Columbia, Creole, Delnoshat, Delsta, Dixie, 
Dunfi eld, Easycook, Ebony, Elton, Emperor, Etum, Fuji, 
Funk Delicious, George Washington, Georgian, Green Giant, 
Goku, Habaro, Haberlandt, Hahto, Hakote, Harbinsoy, 
Hayseed, Herman, Higan, Hiro, Hokkaido, Hollybrook, 
Hongkong, Hoosier, Hurrelbrink, Illini, Ilsoy, Imperial, 
Ito San, Jogun, Kanro, Kanum, Kingwa, Kura, Laredo, 
Lexington, Macoupin, Magnolia, Mamloxi, Mammoth 
Brown, Mammoth Yellow, Mamredo, Manchu, Mandarin, 
Mandell, Mansoy, Medium Green, Midwest, Mingo, Minsoy, 
Missoy, Monetta, Morse, Mount Carmel, Mukden, Nanda, 
Nanking, Norredo, Ogemaw, Old Dominion, Oloxi, Ontario, 
Osaya, Otootan, Ozark, Palmetto, Patoka, Pee Dee, Peking, 
Pine Dell Perfection, Pinpu, Richland, Rokusun, Sato, 
Scioto, Seminole, Seneca, Shiro, Sioux, Sooty, Sousei, 
Southern Green, Southern Prolifi c, Soysota, Suru, Tarheel 
Black, Tastee, Toku, Tokyo, Virginia, Waseda, Wea, White 
Biloxi, Willomi, Wilson, Wilson Five, Wisconsin Black, 
Wood’s Yellow, Yelredo, Yokoten.
 (5) U.S. production and crushing of soybeans, and 
production of soybean oil and meal from 1924 to 1941 (p. 
53, based on government reports). Domestic production 
of soybean oil, only 2.2 million lb in 1924, had increased 
almost 6-fold by 1929 to 13.424 million lb. Then in June 
1930 the protective Smoot-Hawley tariff went into effect. 
By levying a tariff on imported soybeans and soybean oil, it 
stimulated domestic soybean crushing and production. Oil 
production (in million lb) jumped immediately, from 13.424 
in 1929 to 34.688 in 1930 (even though the Great Depression 
had begun), to 208.9 in 1935, to 565.2 in 1940. Note: A 
semi-log graph of U.S. soy oil production vs. time shows 
that it increased at the most rapid rate from 1924 to 1935. 
This rate decreased slightly between 1935 and 1942, then 

decreased again from 1942 to about 1980.
 (6) Soybean oil imported and exported (pounds to and 
from USA, from 1912 to 1940) (p. 58). The fi rst soybean 
oil was exported from the USA in the latter half of 1919. At 
least 1 million pounds/year was exported from that time until 
1940. The peak year was 1920, when 46.7 million lb were 
exported. Source: Department of Commerce, Bureau of the 
Census.
 (7) Factory consumption of soybean oil by classes of 
products, 1931-1940 (p. 61). The classes are: Compounds 
and cooking fats [shortening], oleomargarine, other edible 
products, soap, paint and varnish, linoleum and oilcloth, 
printing ink, miscellaneous, foots and loss, total. In 1931 and 
1932, and in most subsequent years, the leading class was 
shortening. In 1939 the top four classes were (in million lb): 
shortening 212.3, oleomargarine 87.1, other edible products 
39.9, and paint and varnish 29.8. Source: Bureau of Census 
reports.
 (8) Supplies of feed in 1939 (p. 78). Feed supplies are 
composed of feed grains (91.73% of the total), cereal by-
products (5.16%, including wheat meal products, gluten 
feed, distillers and brewers dried), and oil and cake meals 
(3.10%, including cottonseed {1.55%}, soybean {1.04%}, 
linseed {0.32%}, and other 0.17%). Address: USA.

994. Dies, Edward J. 1942. Soybeans: Gold from the soil 
(Statistical tables and charts). New York, NY: The Macmillan 
Co. 122 p. April. Index. 21 cm. Revised ed. March 1943. 122 
p. Includes index, Illust., 22 cm. [205 ref]
• Summary: Page 5: Soybean acreage and production, 1924-
1941. United States crop. Soybean harvested for beans. Each 
crop year extends from Oct. 1 to Sept. 30. Acreage increased 
from 448,000 acres in 1924 to 5,855,000 acres in 1941. 
Yield per acre rose from 11.0 bushels in 1924 to a peak of 
20.7 bushels in 1939. Production increased from 4,947,000 
bushels in 1924 to 106,712,000 bushels in 1941. Sources: 
(1) Crops and Markets, USDA. (2) Illinois Crop Statistics, 
Circular 440-441. (3) Latest government reports, 18 Dec. 
1941.
 Page 10: Soybeans: production in specifi ed countries, 
and estimated world total, in thousand bushels, excluding 
China. Estimated world production rose from 163.000 
million bushels in 1922 to 266.700 million bushels in 1940. 
China production rose from 210.038 million bu in 1931 to 
231.302 million bu in 1937. Manchuria production rose from 
113.469 million bu in 1922 to a peak of 196.949 million 
bu in 1930, falling to 149.435 million bu in 1939. United 
States production rose from 4.947 bu in 1924 to 106.712 
million bu in 1941. Chosen [Korea] production rose from 
13.017 million bu in 1910 to 18.333 million bu in 1938. 
Japan production decreased from 17.855 million bu in 1909 
to 13.473 million bu in 1937. Netherlands India [today’s 
Indonesia] rose from 2.603 million bu in 1917 to 9.873 
million bu in 1938. Kwantung production rose from 375 
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thousand bu in 1911 (with a gap between 1919 and 1924) to 
650 thousand bu in 1937. Taiwan production decreased from 
280 thousand bu in 1921 to 159 thousand bu in 1937. USSR 
rose from 2.060 million bu in 1936 to a peak of 10.384 
million bu in 1932 falling to 2.504 million bu in 1934. 
Rumania production rose from 26,000 bu in 1934 to 2.572 
million in 1939. Bulgaria production rose from 77,000 bu 
in 1934 to 827,000 bu in 1939. Yugoslavia production rose 
from 26,000 bu in 1934 to 213,000 bu in 1939. 1909-1941. 
Other European (Poland, Czechoslovakia, Austria) rose 
from 55,000 bu in 1932 to 60,000 bu in 1935. With many 
footnotes.
 Page 19: Principal centers of soybean production in the 
USA. “Almost 90 per cent of all soybeans [in the USA] are 
harvested in Illinois, Iowa, Indiana, and Ohio. If three other 
states are included as shown on the map–Missouri, Michigan 
and Virginia–the total is 97 per cent. The size of the baskets 
is proportional to the volume produced.
 Page 20: Principal centers of soybean processing 
[crushing] in the USA. “As Illinois produces about 52 per 
cent of the soybeans harvested for seed, Central Illinois is 
the center of soybean processing as shown on this map. The 
discs indicate relative importance of the processing centers. 
Total processing capacity in late 1941 probably exceeded 90 
million bushels.
 Page 25: Illinois acreage and production of soybeans 
for beans, 1919-1941. Acreage harvested increased from 
3,000 acres in 1919 to 2.285 million acres in 1941. Yield, 
in bushels per acre, rose from 10.0 in 1919 to 21.5 in 1941. 
Production increased from 30,000 bu in 1919 to 49.128 
million bu in 1941.
 Pages 38-47: Soybeans: Origin and varietal 
characteristics. This excellent table contains 18 columns. 
Variety. Origin (introduction from what country, selection, 
or cross). Year. Days to mature. Flower color. Pubescence 
color. Seed characteristics: coat color, germ color, hilum 
color, seed per pad (range), seed per pound, percent oil, 
percent protein. Use (green vegetable, grain, forage). The 
varieties are: Agate, A.K., Aksarben, Aoda, Arisoy, Arksoy, 
Avoyelles, Bansei, Barchet, Biloxi, Black Eyebrow, Cayuga, 
Chame, Charlee, Chief, Chernie, Chestnut, Chiquita, Chusei, 
Clemson, Columbia, Creole, Delnoshat, Delsta, Dixie, 
Dunfi eld, Easycook, Ebony, Elton, Emperor, Etum, Fuji, 
Funk Delicious, George Washington, Georgian, Giant Green, 
Goku, Habaro, Haberlandt, Hahto, Hakote, Harbinsoy, 
Hayseed, Herman, Higan, Hiro, Hokkaido, Hollybrook, 
Hong Kong, Hoosier, Hurrelbrink, Illini, Ilsoy, Imperial, 
Ito San, Jogun, Kanro, Kanum, Kingwa, Kura, Laredo, 
Lexington, Macoupin, Magnolia, Mamloxi, Mammoth 
Brown, Mammoth Yellow, Mamredo, Manchu, Mandarin, 
Mandell, Mansoy, Medium Green, Midwest, Mingo, Minsoy, 
Missoy, Monetta, Morse, Mount Carmel, Mukden, Nanda, 
Nanking, Norredo, Ogemaw, Old Dominion, Oloxi, Ontario, 
Osaya, Otootan, Ozark, Palmetto, Patoka, Pee Dee, Peking, 

Pine Dell Perfection, Pinpu, Richland, Rokusun, Sato, 
Scioto, Seminole, Seneca, Shiro, Sioux, Sooty, Sousei, 
Southern Green, Southern Prolifi c, Soysota, Suru, Tarheel 
Black, Tastee, Toku, Tokyo, Virginia, Waseda, Wea, White 
Biloxi, Willomi, Wilson, Wilson Five, Wisconsin Black, 
Wood’s Yellow, Yelredo, Yokoten. Note: This long table 
“Specially prepared by the Division of Forage Crops and 
Diseases, Bureau of Plant Industry, U.S.D.A.
 Page 53: “United States crop production of soybean 
oil meal and soybean oil, 1924-1940.” This valuable table 
is poorly titled. It has 5 columns: (1) Year. (2) Production 
of soybeans. Increased from 4,947 bu in 1924 to 106.712 
million bu in 1941. (3) Crushings [crushed]. Increased 
from 307,000 bu in 1924 to 64.180 million bu in 1941. (4) 
Production of meal. Increased from 7,400 tons in 1924 to 
1.5369 million tons in 1941. (5) Production of oil. Increased 
from 2.269 million pounds in 1924 to 565.169 million 
pounds in 1941.
 Page 58: Soybean oil imported and exported, 1912-
1940. Imports rose from 24.959 million lb in 1912 to a peak 
of 335.984 million lb in 1918, decreasing to 4.848 million lb 
in 1940. Domestic and foreign oil exported decreased from 
34.803 million lb in 1919 (For 6 months beginning July 1) to 
15.953 million lb in 1940.
 Page 61: Soybean oil: factory consumption by classes of 
products, 1931-1940. Compounds [shortening] and vegetable 
cooking fats rose from 10,869 lb in 1931 to 212.317 million 
lb in 1940. Oleomargarine rose from 623,000 lb in 1931 
to 87.106 million lb in 1940. Other edible products rose 
from 180,000 lb in 1932 to 39.980 million lb in 1940. Soap 
rose from 3.816 million lb in 1931 to 17.612 million lb in 
1940. Paint and varnish rose from 6.256 million lb in 1931 
to 29.828 million lb. Linoleum and oilcoth rose from 2.612 
million lb in 1931 to 29.828 million lb in 1940. Printing 
ink rose from 33,000 lb in 1931 to 82,000 lb in 1940. 
Miscellaneous rose from 2.051 million lb in 1931 to 16.538 
million lb in 1940. Foots and loss rose from 1.625 million 
lb in 1931 to 20.924 million lb in 1940. The total of these 
uses for soybean oil rose from 27.885 million lb in 1931 to 
431.641 million lb in 1940.
 Page 68: Diagram of uses of the soybean. The major 
categories are: Green soybeans, used as fresh vegetables or 
in canned vegetable salads. Dry soybeans, used for seed or 
to make bean sprouts, soup, soy sauce, roasted soybeans, 
boiled soybeans, stock feeds, vegetable milk [soymilk] (used 
to make liquid milk products, dry soy milk products, bean 
curds, soy cheese), debittered soybeans (used to make full 
fat soy fl our, soy coffee, soy butter, soy cereal). Soybean oil 
meal, soybean fl our, soy lecithin, crude soybean oil (used 
to make fatty acids, alkyd resins. glycerine, core oils, soft 
soaps, hard soaps, insecticides, and many non-food products 
mentioned above). Refi ned soybean oil (used to make food 
products–vegetable shortening, margarine, salad dressing, 
edible oils, frying oils). Address: USA.
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995. Knapp, Othon. 1942. Quelles variétés de Soya 
choisirons-nous? [Which varieties of soya should we 
choose?]. Revue Internationale du Soja 2(11):121-27. April. 
[Fre]
• Summary: Neophyte soyists (soyaïstes) are amazed by 
the multitude of soybean varieties. No other cultivated plant 
offers as many varieties as the soybean.
 In the middle of this article are 4 unnumbered pages 
of large plates (photos) titled “The soybean in Hungary.” 
One variety is Petit Hongrois. A soy plantation is located 
at Irgszemcse. Two varieties created by the seed house of 
Edmond Mauthner are Gros Blanc (Large White) and Petite 
Jaune (Small Yellow). An interesting graphic shows how 
from 1940 to 1945 this seed house starts with 800,000 plants 
and selects from these until only 4-5 are left are left in 1945.
 Table 4 shows how soybean area and yield (in 100 kg/
ha) have increased in the USA from 1919 to 1938. The area 
increased from 40,000 ha to 1,160,000 ha and the yield from 
less than 7 to 13.4.
 Note: This is the earliest French-language document 
seen (April 2015) containing the word soyaïstes. Address: 
PhD, Agronomist, Hungary.

996. Montreal Manchu: New Canadian soybean variety. Also 
spelled “Manchu, Montreal.” 1942. Seed color: Yellow.
• Summary: Sources: Oveson, M.M. 1942. Re: Trials with 
soybeans at the Sherman Branch Experiment Station, Moro, 
Oregon. Letter to Mr. E.R. Jackson, Extension Specialist in 
Farm Crops, Oregon State College, Corvallis, Oregon, April 
23. 2 p. A table shows all varieties planted in May 1941, plus 
the date harvested and yield. The named varieties include 
“Montreal Manchu,” which was harvested on Sept. 16 and 
yielded 5.8 bu/acre.
 Morse, W.J. 1948. “Soybean varietal names used to 
date.” Washington, DC: Appendix to the mimeographed 
report of the Fourth Work Planning Conference of the North 
Central States Collaborators of the U.S. Regional Soybean 
Laboratory, Urbana, Illinois. RSLM 148. 9 p. May 26. See 
p. 6. “Montreal Manchu–T.B. Macauley [sic, Macaulay] 
(Canada).”
 USDA Agricultural Marketing Service. 1957. “Soybean 
variety names.” Washington, DC. 31 p. Nov. Supplement 1 to 
Service and Regulatory Announcements No. 156 “Rules and 
Regulations Under the Federal Seed Act.” See p. 17.
 Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA 
soybean germplasm collection inventory.” Vol. 1. INTSOY 
Series No. 30. p. 14-15. Manchu, Montreal is in the USDA 
Germplasm Collection. Maturity group: I. Year named or 
released: by 1944. Developer or sponsor: T.B. Macauley [sic, 
Macaulay], Montreal, Quebec, Canada. Literature: 13, 14. 
Source and other information: Selected from ‘Manchu’. Prior 
designation: None.
 Letter from Richard Bernard, Dep. of Crop Sciences, 

University of Illinois. 2000. Jan. 26. Montreal Manchu is 
in the Soybean Germplasm Collection at the University of 
Illinois. “It was an early maturing selection from Manchu 
by T.B. Macauley of Montreal. I believe that he lived in a 
section (or suburb) of Montreal called Hudson Heights. We 
have another selection of his from Manchu named Hudson 
Manchu (apparently originated a few years before Montreal 
Manchu). It could be the one on your list called ‘Hudson 
Heights (Hudson)?’ They weren’t as particular about 
names (or about changing them) back then. Both Hudson 
Manchu and Montreal Manchu seeds have typical Manchu 
appearance, shiny yellow seed coat and black hilum.” 
Address: USA.

997. Sherman, W.C.; Albrecht, H.R. 1942. Edible soybeans. 
Alabama Agricultural Experiment Station, Bulletin No. 255. 
16 p. April. [24 ref]
• Summary: Contents: Introduction. Nutritional value: 
Protein, fat, minerals, vitamins. Varieties of edible 
soybeans. Cultural methods. Shelling, canning, and cooking 
recommendations. Soybean recipes: Using green soybeans, 
cooked mature soybeans, soybean fl our, soybean sprouts. 
Literature cited.
 “Although soybeans have been an important constituent 
of the diet of Oriental peoples since ancient times, interest 
in soybeans for human food has developed in this country 
mainly during the last decade... Soybeans are a rich source of 
protein, both as fresh green vegetables and as mature seed.” 
Green shelled soybeans contain 12.2% protein, which is 63% 
more than green lima beans and 30% more than cowpeas. 
Mature dry soybeans contain 40.6% protein, which is 2.24 
times as much as dry lima beans and 1.9 times as much 
as dry cowpeas. Green shelled soybeans contain 0.072% 
calcium, which is 2.57 times as much as lima beans or 
English peas. Mature dry soybeans contain 0.212% calcium, 
which is 3 times as much as dry lima beans, 2.5 times as 
much as dry English peas, and 32.5% more than navy beans. 
“Fresh green soybeans are a very good source of vitamin A 
and are defi nitely superior to other beans and peas.” Table 
4, titled “Yields of dry beans and certain characteristics of 
edible soybean varieties tested at Auburn, 1937-1940” (p. 
9) lists the varieties by time of maturity: (1) Early–Toku, 
Green Giant, Bansei, Jogun, Willomi, Imperial, Emperor. 
Midseason–Higan, Funk Delicious, Hokkaido. Late–Easy 
Cook, Rokusun, Mammoth Yellow, Tokio, Mamloxi, Delsta, 
Biloxi, Kura, Delnoshat, Chame, Mamotan. For each variety 
is given: No. of years in test, average yield of dry beans (bu/
acre), color of dried beans, size of green beans, period edible 
green beans borne (e.g. late July & early August), quality of 
cooked dry beans, and per cent beans soft after cooking.
 Recommended varieties include (p. 12): (1) Early: 
Emperor, Imperial, Willomi; (2) Midseason: Funk Delicious, 
Hokkaido, No. 85560; (3) Late: Cherokee, Delnoshat, Delsta, 
Rokusun, Seminole, Tokyo. Early maturing varieties tend to 
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shatter more than midseason or late varieties.
 Note: This is the earliest document seen (Nov. 2020) that 
mentions the soybean variety Cherokee. Address: 1. Assoc. 
Animal Nutritionist; 2. Asst. Agronomist.

998. Jackman, E.R. 1942. Re: Experiment station results 
with soybeans in Oregon. Letter to Eastern Oregon County 
Agents, May 20. 5 p. Typed, with signature on letterhead 
(photocopy). [4 ref]
• Summary: This internal letter discusses previous soybean 
trials by Oregon experiment stations. It begins: “Interest 
in this crop has become acute this year due to the wartime 
expansion needs and attendant publicity. The crop is not well 
adapted to most parts of eastern Oregon, but can be grown 
in the Malheur, Hermiston, Milton, and Dalles areas, and 
probably in the vicinity of Richland in Baker County.”
 The earliest soybean trials in Oregon were conducted at 
the Sherman Branch Experiment Station at Moro. According 
to a report from M.M. Oveson: “In 1917, four varieties 
of soybeans were planted on May 19. The yields of these 
plantings were as follows: Early green 11.4 bu/acre, Ito San 
10.5, Manchu 10.5, Black Eyebrow 7.8. In 1918 12 varieties 
were planted on May 4. These 12 included the 4 mentioned 
previously and 8 new varieties. Good stands were obtained, 
but rabbits destroyed most of the plants and the trial was 
discontinued. In 1941, 35 varieties were seeded on May 6 in 
16-foot rows 2 feet apart. The yields from this seeding varied 
from 1.4 to 9.6 bushels per acre.” F.P.I. 68488 harvested on 
Sept. 22 gave the highest yield, 9.6 bu/acre.
 The earliest trials reported from the other stations 
were as follows: At the Eastern Oregon Branch Livestock 
Experiment Station at Union, soybeans were tested as 
a forage and seed crop in 1924, 1936, 1937, and 1941 
(according to D.E. Richards).
 At the Pendleton Field Station, Pendleton, soybeans 
have been grown “for several years, but they just don’t 
mature here. We have secured seed yields only once in 8 
years of trials; 1941 was a particularly favorable season.” 
Manchu yielded 2,116 lb/acre of fodder.
 At the Umatilla Branch Experiment Station at Hermiston 
(according to H.K. Dean), Soybean nursery trials for forage 
were conducted in 1937. The highest yielding variety was 
Mukden (2,071 lb/acre), and the average yield of 18 varieties 
was 1,395 lb/acre.
 Ralph Brooke in Ontario, Malheur County, East Oregon, 
reported that 12 varieties were tested for seed in 1937. 
Cayuga gave the highest yield, 63.65 bushels, and took 109 
days to come to maturity.
 Note: Each fi eld station issues its own annual report. 
Some old documents are found at the libraries archives 
in Corvallis. No publications are mentioned in the letter. 
Address: Farm Crops Specialist, Cooperative Extension 
Service, Corvallis.

999. Robertson, D.W.; Brandon, J.F.; Tucker, R.H. 1942. 
Facts about soybeans in Colorado. Colorado State College 
Extension Service. D-23. 4 p. May. Colorado Farm Victory 
Program.
• Summary: Contents: Introduction. Competing crops. 
Yield at the U.S. Dry Land Field Station, Akron, Colorado. 
Seedbed preparation. Method of seeding: Irrigated land, 
dry land. Rate of seeding. Date of seeding: Irrigated land, 
dry land. Inoculation of seed. Irrigation. Stages to soybean 
harvest. Harvesting methods.
 “The average yield of soybeans under irrigation [in 
Colorado] has been about 1,200 pounds/acre [20 bu/
acre]. In one test under dry-land conditions, soybeans 
failed three times in six years. In another [dry-land] test at 
Akron, covering the 9-year period between 1933 and 1941, 
inclusive, soybeans yielded 169 pounds per acre while pinto 
beans averaged 174 pounds... For crushing, Scioto [1,254 
lb/acre average irrigated yield at Fort Collins] and Minsoy 
[1,142 lb/acre] are the recommended irrigated varieties, 
while Manchuria, a brown-saddle variety, may be grown for 
feed.”
 Note 1. Vegetable varieties were tested but none were 
recommended. Note 2. This was also published in 1942 
as Miscellaneous Series No. 131. Address: 1. Agronomist, 
Colorado Agric. Exp. Station, Fort Collins, Colorado.

1000. Robertson, D.W.; Brandon, J.F.; Tucker, R.H. 1942. 
Facts about soybeans in Colorado. Colorado Agricultural 
Bulletin, Miscellaneous Series No. 131 No. 131. 3 p. May.
• Summary: Contents: Introduction. Competing crops. 
Seedbed preparation. Method seeding: irrigated land, dry 
land. Rate of seeding. Date of seeding: irrigated land, dry 
land. Inoculation of seed. Irrigation. Stages to harvest 
soybeans. Harvesting methods.
 “Inoculation of Seed (p. 3): Soybeans should be 
inoculated with the soybean strain of legume bacteria before 
planting. This is especially necessary if they have not been 
grown in the fi eld before. Bacterial cultures may be obtained 
from commercial seed companies at a small cost. In treating 
soybeans, care should be taken not to soak the beans. 
Sprinkling a water mixture of the bacteria on the beans is 
advised. If treated this way, they can be planted immediately 
without drying.”
 Tables: (1) Yield at the U.S. Dry Land Field Station, 
Akron, Colorado (1933-1941 and average). Compares Black 
Eyebrow soybeans with pinto beans (in pounds per acre). 
Soybeans averaged 169 lb; pinto beans 174 lb (1 bushel of 
soybeans weighs 60 lb).
 (2) Varieties to plant–Yield at Fort Collins, Colorado. 
Scioto, Minsoy, Illini, Manchuria, Mukden. For crushing, 
Scioto and Minsoy are recommended irrigated varieties. 
Address: 1. Agronomist, Colorado Agric. Exp. Station, 
Fort Collins, CO; 2. Assoc. Agronomist, Offi ce of Dry 
Land Agriculture, U.S.D.A. and Superintendent of the U.S. 
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Dry Land Field Station, Akron, Colorado; 3. Extension 
Agronomist, Extension Service, U.S.D.A., Colorado State 
College, Fort Collins, Colorado.

1001. Walls, E.P. 1942. Yield and quality tests of edible 
soybeans grown for canning in Maryland. Proceedings of the 
American Society for Horticultural Science 40:441-44. May. 
Summarized in Soybean Digest, April 1945.
• Summary: Yields are given for 10 varieties of edible 
soybeans in pounds per acre of unshelled pods and shelled 
beans for 1940 and 1941. The varieties (listed from early to 
late) are Sousei, Giant Green, Bansei, Toku, Jogun, Higan, 
Hokkaido, Emperor, Willomi, Imperial. In 1940 three 
varieties gave yields of shelled beans greater than 2,000 lb/
acre: Higan 2,668, Imperial 2,264, and Emperor 2,119. In 
1941 three varieties gave yields of shelled beans greater than 
5,000 lb/acre: Bansei 5,474, Willomi 5,551, and Toku 5,068. 
The days from planting to harvest ranged from 99 for Sousei 
and Giant Green, to 112-119 for Imperial. In 1940 the best 
overall scores (color, character of liquor, fl avor, maturity; 
low number is best) were attained by Emperor (1.55), Bansei 
(1.85), and Higan (1.99). In 1941 the best scores were 
attained by Emperor (1.750) and Willomi (1.904). Address: 
Univ. of Maryland, College Park, MD.

1002. Revue Internationale du Soja. 1942. Le Soya à travers 
le monde [The soybean around the world]. 2(12):196-99. 
May/June. [Fre]
• Summary: Contents: The role and future of the soybean in 
Europe. The soybean in Romania and southeastern Europe. 
Belgium: A trial in soybean cultivation (at Gembloux by 
Journée and Tilkin, starting in 1937). Bulgaria. Croatia. 
Holland / The Netherlands. Serbia.
 Soybeans (le soya) in Romania and Southeast Europe: In 
Romania, soybeans have been grown for several years now 
within the country’s normal agricultural program. Romania’s 
climate and soil conditions–along with the conditions 
of the other Southeast Europe countries and the Danube 
region–work very well for this legume. Through a series of 
selections, Romanian agricultural engineers were fi nally able 
produce a perfectly suitable type of seed, and on their end, 
farmers have adapted very well to the crop. The crop was 
grown on a large scale for the fi rst time in 1935, on 20,411 
hectares. From that time on, surface area has only increased 
with each growing season: 48,253 hectares in 1936, and then 
97,451 in 1937, up to 103,455 in 1939. It is interesting to 
note that the yield per hectare has seen a similar increase: 5.6 
metric quintals [1 quintal = 100 kg] were harvested in 1935, 
and then 7.7 in 1936, 7.2 in 1937, 8.7 in 1938 and 8.3 in 
1939. The total harvest went from 115,499 quintals in 1935 
to 861,285 in 1939.
 Excellent results have also been achieved in certain 
regions of Austria, where soybeans have been acclimatized 
since the 18th century. In areas with a suitable climate and 

soil, yield varies between 10 to 20 quintals per hectare. 
Moreover, soybean planters from this area of the Reich have 
formed an association called “Sajoring” [Sojaring?] and 
one goal of this agricultural organization is to improve yield 
through the use of appropriate growing methods and the 
selection of appropriate seeds.
 Bulgaria: Soybean crops matured early in 1941, and 
were generally very promising, but they suffered with the 
drought in August. Consequently, the production in 1941 was 
no larger than in 1940.
 The price of soybeans (fèves de soya) increased at the 
beginning of 1942, and reached 6.50 Bulgarian leva [lev, 
plural leva, is a unit of currency] per kilogram.
 According to the plan developed recently by the 
Bulgarian government for summer sowing, the amount of 
soybean acreage will be considerably increased in 1942. 
Recent estimates show that this year, soybeans are being 
grown on 70,000 hectares, compared to 40,000 in 1941 and 
15,500 hectares on average during the previous fi ve years; 
comparisons: 175% and 452.5%.
 Croatia: According to unoffi cial reports, the soybean 
harvest in 1941 was very abundant, and reportedly reached 
20,000 quintals–almost three-quarters of the total production 
reached during 1938 and 1939 in the entire former 
Yugoslavia.
 Serbia: An Association of Serbian oil seed producers 
was recently founded in Belgrade, and is currently involved 
with two crops: soybeans and sunfl owers.
 The very fertile region of Maeva (probably Macva) in 
northwestern Serbia was selected for high-yield soybean 
cultivation. Macva’s terrain and climate are highly suitable 
for this crop. In this region alone, 5,700 hectares will be 
planted with the highest quality soybeans.
 A signifi cant increase in soybean acreage is planned. 
According to the latest unoffi cial information, soybeans will 
be grown on 6,000 hectares this year, which is almost double 
the amount of hectares that were previously cultivated in all 
of the former Yugoslavia.
 Note: Translated by Elise Kruidenier, Seattle, 
Washington.

1003. Moser, G. 1942. Autour de la lutte pour le soya en 
Suisse [About the battle for the soybean in Switzerland]. 
Revue Internationale du Soja 2(13):201-05. July/Aug. [Fre]
• Summary: Dr. Fritz Wahlen, a well known Swiss poet, 
says many of his trials with soybeans in Switzerland have 
succeeded. But G. Moser says the yields are too low. Since 
the War began, there have been debates concerning both the 
cultivation and utilization of soybeans in Switzerland.
 Results of trials made in Switzerland: The other 
experimental stations, not having suffi cient information of 
their fi ndings, I only speak of results recorded in 1941 as part 
of the action for the increase in vegetable cultivation by the 
labor camp affi liated to Hospices Civils de Basel. (Editor’s 
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note: They are volunteers who, after their day and at the 
end of week to “plant their garden.” In Switzerland, almost 
all industrial enterprises and others now encourage their 
employees to contribute to the realization of Dr. Wahlen’s 
program). A fi eld of about 80 ares (1 are = 100 square 
meters; 1 hectare = 100 ares) has given us about 1,600 kg of 
soybean seeds. On average we have obtained 20 kg of seeds 
per 100 square meters, but the best of our varieties–the early 
yellow [Early Yellow] soybean–has yielded, on average 22 
kg per 100 square meters.
 The Clinic of Internal Medicine of the Faculty of 
Medicine at Basel has analysed soybean seeds; here is the 
nutritional analysis they found (in %). A table (p. 203) 
shows: proteins 36%, lipids 20%, carbohydrates (glucides) 
29%, mineral salts 4.5%, vitamins, and water 10%.
 These fi gures correspond to what we know of Asian 
varieties.
 A second table (p. 204) gives the nutrients available 
from the following crops, based on their actual average 
yields in Switzerland: Potatoes, wheat, green haricot beans, 
peas, and dry soybean seeds (20 kg/are). Our little table is 
instructive and edifying. The soybeans are #2 in calories 
(after potatoes), #1 in both protein and lipids (vegetable oil). 
Address: Administrator of the Civilian Hospices in Basel, 
Switzerland.

1004. Zahnley, J.W. 1942. Soybean production in Kansas. 
Kansas Agricultural Experiment Station, Bulletin No. 306. 
31 p. Sept. (Bulletin No. 282, revised).
• Summary: This is a revised edition of Bulletin No. 282, 
fi rst published in 1939. Soybean production in Kansas has 
increased since 1940 due to war conditions.

1005. Arnold, H.C. 1942. Soya beans. Rhodesia Agricultural 
Journal 39(5):384-90. Sept/Oct.; 39(6):418-32. Nov/Dec.
• Summary: Contents: Notes on cultivation. Edible and 
manufacturing varieties. Strain [variety] trials: Hernon No. 
18, No. 107. Soil and rainfall conditions: The humus content 
of soil seems to be of great importance. Fertiliser trials. 
Inoculation with specifi c bacteria. Material for inoculating 
the seed. Seed inoculation: The dry soil method, the muddy-
milk method. Sowing the seed: Early sowing is best.
 Part II: How to sow. Distance planting trials. Depth of 
sowing. Weeding. Harvesting. Comparison of yields of soya 
beans with those of maize. Market prospects. Method of 
using and nutritive value. Soya beans produce more protein 
per acre than other food crops. Palatability trials. Green 
soya beans as vegetables. Fodder varieties: Jubiltan (black 
seeded) and Hernon strains. Rate of sowing. Harvesting: The 
retention of seeds in the pods. Summary.
 Using 12 inch, 18 inch, and 24 inch spacings in 
Rhodesia, he consistently got his best yields from the 12-
inch spacings, even in droughty conditions, but he also 
commented that this spacing precluded mechanical tillage. 

Address: Manager, Agric. Exp. Station.

1006. Bordas, Jean. 1942. Résultats des essais de culture du 
soya en 1941 [Results of soybean cultural trials in 1941]. 
Revue Internationale du Soja 2(14):258-61. Sept/Oct. [Fre]
• Summary: This is a communication to the Academy of 
Agriculture presented by Mr. Albert Demolon on 11 Feb. 
1942.
 This trials were conducted in southern France (le Midi 
de la France). A table shows the names of the varieties tested 
at the Avignon station with the yield (in kg/ha) and the days 
to maturity. The varieties tested were: Hatto jaune L.D. 
[Hahto jaune], Mandarin Canada [Mandarin (Ottawa)], Tokio 
noir no. 5, Tokio rouge no. 105, Tokio jaune no. 10, Tokio 
saumon no. 1, Mandchou (Station d’Avignon; under trial 
since 1934), Tokio jaune no. 10 bis, Hatto noir no. 6, Tokio 
jaune no. 40.
 The highest yielders were: (1) Mandchou (Station 
d’Avignon) 2,200 kg/ha, 122 days. (2) Tokio jaune no. 10 bis 
1,700 kg/ha, 130 days.
 The days to maturity ranged from 98 days to 140 days. 
Address: Director, Station of Agronomy and Plant Pathology, 
Avignon.

1007. Oveson, M.M.; Hubbard, Leon V.; Hoskinson, R.B. 
1942. Report of the Sherman Branch Experiment Station, 
Moro, Oregon 1941. Moro, Oregon. See soybeans, p. 91-98.
• Summary: “In the spring of 1941, 35 varieties of soybeans 
were obtained from W.J. Morse of the Department of 
Agriculture, Washington, D.C. These 35 varieties were 
seeded in two series of single 16 foot nursery rows two feet 
apart on May 6, 1941. Good stands were obtained from all of 
the varieties seeded...
 “The early varieties were ripe by September 16, the 
medium early varieties by late September and the late 
varieties October 29... The yields ranged from 1.4 bushels 
per acre for Hahote, a very late variety, to 9.6 bushels per 
acre for F.P.I. No. 68488, a medium early variety.”
 Contains 5 photos and 3 tables. Address: 1. 
Superintendent; 2. Research Asst.; 3. Sr. Agricultural Aid.

1008. Potash Journal (The). 1942. Soybeans: A war crop. 
5(6):6-9.
• Summary: Soybeans have become a war crop because of 
the urgent need for increased domestic production of oils.
 “So far there has been comparatively little fertilizer 
used on soybeans. This is partly due to the common belief 
that soybeans are a poor-soil crop and as such do not need 
fertilization. It is true that soybeans will grow on soils more 
acid and lower in fertility than many other crops, but this 
does not mean that they will not benefi t from proper liming 
and fertilization. Schuster and Phillips of the Delaware 
Experiment Station found that the yield of unfertilized beans 
over an 11-year period averaged 11.4 bushels per acre. The 
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use of 100 lbs. of fertilizer analyzing approximately 0-12-9 
increased the yield an average of 6.6 bushels of beans per 
acre. One hundred pounds of fertilizer analyzing about 3-16-
12 increased the yield an average of 8.4 bushels of beans. 
Yields were not maintained during an 11-year period of the 
work, the authors concluding that the rather light fertilization 
was not suffi cient to meet the needs of the crops. Lime was 
only moderately benefi cial in this work but Albrecht of the 
Missouri Experiment Station has shown that when soybeans 
are grown under a defi ciency of lime the plants do not 
fi x nitrogen from the air, and lose many of their desirable 
characteristics as a legume. The result is a plant of very low 
feeding value.
 “When the plant food removed by soybeans is compared 
with the little or no fertilizer commonly applied to the crop, 
it will be seen that instead of being a crop highly benefi cial 
to increasing soil fertility it is in fact a soil-depleting crop 
under most conditions. Lucas at Purdue University has 
shown that a bushel of soybeans contains about a pound of 
potash and three-quarters of a pound of phosphoric acid. 
Other investigators have reported even higher content. Thus 
a 25-bushel crop of beans would remove at least 25 lbs. of 
potash and 18 lbs. of phosphoric acid from the soil even if 
all the straw were left on, the land. If the crop is harvested 
for hay, heavier drain on the soil minerals is made. A 2-ton 
hay crop removes about 40 lbs. of potash and 30 lbs. of 
phosphoric acid. Part of this plant food may be returned to 
the soil as manure later in the rotation but probably not over 
half will fi nd its way back to the fi eld, and crops immediately 
following the soybeans may not get any of it.
 “These fi gures show that the crop certainly must be 
fertilized to maintain the fertility of the soil, in addition to 
the increased yield and improved quality of the crop that 
are obtained if proper fertilization and lime are provided as 
shown by the other references quoted. While their nitrogen–
fi xing ability may make the soybeans self-suffi cient for this 
nutrient, the phosphate, potash, and calcium must come 
from the soil. Unless the nutrients removed by the crop are 
replaced, the soil is that much poorer. Moreover, Albrecht’s 
work shows that if the plant does not have suffi cient mineral 
nutrients, it will not be able to get its nitrogen from the air.”
 Tables show: (1) Acreage and production of soybeans in 
the United States from 1929 to 1941 (preliminary), including 
acreage harvested for beans. (2) Acreage and production 
of soybeans in leading states, 1939, 1940, and 1941 
(preliminary). The top 4 states in 1941 are Illinois, Iowa, 
Indiana, and Ohio.
 A large graph shows production of soybean oil in the 
United States, 1930-1939. It rose from about 35 million lb in 
1933 to more than 500 million lb in 1939.

1009. Gross, D.L. 1943. Summary soy bean survey 1942 
production. Nebraska Cooperative Extension Work in 
Agriculture and Home Economics, Extension Circular D-15. 

4 p. Jan.
• Summary: “Summary of Soybean Survey: This survey 
covers the 1942 crop of soybeans, and was obtained through 
questionnaires sent to farmers listed by county agricultural 
agents as having grown soybeans in 1942. Returns were 
received from 207 growers. Nearly half of the replies came 
from southeastern Nebraska. Most of the others were from 
the northeastern counties as far west as Knox and Antelope. 
Twelve reports came from other parts of the state. The 
average yield of beans from the acres harvested for grain 
in the southeastern district was 16.5 bushel per acre and in 
the northeast 16.6 bushel. Yield reports from other parts of 
the state gave an average of 9.1 bushel. The highest yield 
reported was 35 bushel, obtained by three men, Clayton 
Smith of Plainview, Ralph Lunan of North Bend, and Fred 
Windle of Nebraska City. The three having the greatest 
production were:
 “L. Caton, Pender–137 acres and a yield of 21.5 bu.
 “August Gauchat, Brock–95 acres and a yield of 23 bu.
 “Mervin Renquist, Deuel Co.–110 acres and a yield of 
10 bu.
 “Mr. Renquist’s beans were hailed, otherwise the yield 
would have been higher.
 “Methods Used On High Yield Fields:
 “Clayton Smith–Yield 35 bu.–Plowed and harrowed 
April 20. Disked and harrowed May 26, planted beans 
immediately after. Surface planted with corn planter. Used 
bean plates. Forty-fi ve pounds of seed per acre. Rows 42 
inches apart. Cultivation the same as corn.
 “Ralph Lunan–Plowed and harrowed May 1. Double 
disked and harrowed just before planting the latter part of 
May. Planted with furrow openers. 60 pounds of beans per 
acre. Used, bean plates. Rows 42 inches apart. Harrowed 
beans twice. Cultivated three times. Warned against ridging 
the bean rows since this would result in shattering when 
harvested with the combine. Fred Windle–Double disked and 
harrowed early in spring. Listed beans on May 25 at the rate 
of 60 pounds per acre. Beans were on rich, weed-free land. 
Cultivation was the same as for corn.
 “Causes of Failures: One third of the failures could 
be traced to poor stands as a result of not seeding enough 
beans. Rates of seeding of 12 pounds, 15 pounds, 25 pounds, 
etc. were reported. In all such cases yields were very low. 
None having good yields had a rate of seeding of less than 
35 pounds per acre. Other failures could be traced to faulty 
seedbed preparation, methods, late planting, hail, fl ood 
damage, insects, drouth, poor seed, etc. It is apparent that, 
as with all other crops, some failures can be expected with 
soybeans even where the very best methods are used. It is 
clear, however, that where good methods are used, failures 
can be reduced to a minimum.
 “Statistical Summary of All Reports:
 “Number who reported listing–70
 “Number who surface planted–136
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 “Average Yield of all listed beans–15.2 bu/acre
 “Average Yield where corn planter was used–16.8 bu/
acre
 “Average Yield where grain drill was used–16.7
 “Average Yield with 7” row spacing–16.0
 “Average Yield, with 20-29 inch row spacing–13.0
 “Average Yield with 30-36 inch row spacing–17.4
 “Average Yield with 40 inch or over row spacing–16.6
 “Average Yield with May plantings–17.7
 “Average Yield with June plantings–14.8
 “Average Yield when less than 40# seed used–14.3
 “Average Yield when 40# or over seed used–17.0
 “Average Yield of comparable oats–39.0
 “Average Yield of comparable barley–26.0
 “Average Yield of comparable corn–48.0
 “Increased acreage planned for 1943–25%
 Summary by Districts: In order to determine the 
performance of soybeans in different parts of the state, the 
reports were classifi ed into districts as follows:
 “District 1–Cass, Otoe, Johnson, Nemaha, Pawnee, and 
Richardson Counties.
 “District 2–Cuming, Burt, Dodge, Washington, Douglas, 
Saunders, and Sarpy Counties.
 “District 3–Cedar, Dixon, Dakota, Wayne, and Thurston 
Counties.
 “District 4–All counties not listed. 12 reports only.
 “District 5–Butler, Polk, Merrick, Nance, Platte, Colfax, 
Boone, Madison, and Stanton Counties.
 “District 6–Antelope, Knox, and Pierce Counties.
 “The following is a summary by districts of varietal 
distribution and performance, acreages planted, harvested for 
grain, used for pasture and hay, or abandoned:” A large, wide 
table summarizes this information.
 “Gross value of different crops (table at bottom of p. 4)
 “Corn–48.0 bu. x $0.9 = $43.200
 “Soybeans–16.2 bu. x $1.50 = $25.92
 “Oats–39.0 bu. x $0.60 = $23.40
 “Barley–26.0 bu. x $0.80 = $20.80.” Address: Extension 
agronomist.

1010. Chicago Daily Tribune. 1943. A line o’ type or two: 
Little honorable plant. Feb. 26. p. 12.
• Summary: An outline of the history of the much-mentioned 
soy bean:
 “2838 B.C.–The Chinese emperor Shen Nung described 
it in a medical treatise and assigned to it 300 pharmaceutical 
properties. He called it ‘Little Honorable Plant.’
 “1804–A ship captain or a missionary brought a small 
lot of the beans to the United States. They were planted 
chiefl y in a few acres of North Carolina, and seem to have 
been regarded merely as a garden curiosity for the next 50 
years.”
 1854–Commodore Perry brought soy beans to the USA 
from Japan. They were distributed to U.S. citizens by the 

commissioner of patents.
 1907–The USDA began to boost the soy bean and W.J. 
Morse, a farmer’s son who had just graduated from Cornell 
Univ. [New York], was chosen to adapt it to American soil.
 1917–There are now 50,000 acres of soy beans in the 
USA.
 1922–The A.E. Staley Manufacturing Co., Decatur, 
Illinois, adds a soybean crushing mill to its corn products 
plant.
 1935–5 million acres are planted to soy beans, yielding 
40 million bushels. About half the crop came from Illinois.
 1939–In March, the soy bean (futures) becomes the 
highest priced commodity per bushel sold on the Chicago 
Board of Trade.

1011. USDA Bureau of Agricultural Economics, Crop 
Reporting Board. 1943. Soybeans: Revised estimates of 
acreage, yield, and production, 1929-1940. Washington, DC. 
8 p. Feb. 26. Unpublished manuscript. [3 ref]
• Summary: The estimates have been prepared after 
considering data enumerated by the 1940 Census of 
Agriculture. Changes are mainly for the period 1935 to 1940. 
The states of Minnesota, South Dakota, and Nebraska have 
been added to the list of states for which estimates are now 
made. Address: Washington, DC.

1012. Balzli, Jean. 1943. Le Soya à travers le monde [The 
soybean around the world]. Revue Internationale du Soja 
3(16):27. Jan/Feb. [Fre]
• Summary: The production of soybean in Europe (A table 
shows that it has grown from 200 metric tons in 1933/34 
to 20,000 metric tons in 1940). United States. France (Les 
Aliments de Régime, established in 1934, specialized in 
making soyfoods such as natural soups and Soja-Cao–in 
powder or tablets. But it has ceased operation temporarily). 
Slovakia. Serbia. Switzerland (Since 15 Oct. 1942 
commercial sauces in Switzerland contain a small percentage 
of soy fl our. This allows reduced use of meat).
 Note: Soja-Cao is a soy-based breakfast chocolate.
 Slovakia: The Ministry of the National Economy plans 
to increase the amount of area for growing soybeans (soya) 
to 500 hectares in 1943. In previous years, 81 hectares were 
sown in 1939, 88 in 1940, 20 in 1941 and 9 in 1942. Yields 
were 968, 896, 320 and 144 quintals [1 quintal = 100 kg], 
respectively.
 Serbia: According to the governmental reorganization 
plan for Serbian agriculture, there will be 8,000 hectares 
planted with soybeans in 1943, which is over 4 times more 
surface area than were planted in all of Yugoslavia.
 Note: Translated by Elise Kruidenier, Seattle, 
Washington. Address: Dr., France.

1013. Saillenfest, Jean. 1943. La culture du Soya au Portugal 
[Cultivation of soybeans in Portugal]. Revue Internationale 
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des Produits Coloniaux et du Material Colonial 18(192):18-
19. Jan/Feb. [Fre]
• Summary: Last spring, we learned with interest, 5 tons of 
soybean seeds arrived in Portugal from the United States. 
These seeds have been on order for a long time by the 
government of Portugal and they were expected to be sold at 
cost and without any tariff to the farmers desires to cultivate 
them.
 In effect the soil as well as the climatic conditions 
appear clearly to favor Portugal as a place of cultivation, 
especially in the southern province of Algarve and in the rich 
valleys of the Tage and Mondego rivers.
 It should be noted, likewise, that Portugal lies 
between the 37 and 42 degrees north latitude, and that this 
corresponds rather exactly with the states of the USA which 
are the main producers of this seed. This remark becomes 
especially important when one realizes the sensitivity of 
soybeans to photoperiod.
 And Portugal was able to import, this year, not only an 
early variety such as the Manchu, but also the late varieties 
such as the Mammoth Yellow and the Improved Yellow. In 
France, the Mammoth Yellow variety, suited for short days, 
fl owers only in the south of France and must be planted 
rather late.
 The seeds imported this year to Portugal permit 
the cultivation of 100 ha in addition to the area already 
cultivated, a rather small amount to be sure.
 This effort has been made possible thanks to the research 
of the National Agronomic Station at Sacavem, under the 
leadership of its eminent director Prof. A. Camara.
 Situated about 12 kilometers to the northeast of Lisbon, 
Sacavem lies on the banks of the Tage river, within a fertile 
region.
 The National Agronomic Station has obtained from 
Japan and the USA about 100 soybean varieties which have 
been cultivated in the experimental fi elds.
 From among these varieties Prof. Camara has chosen 
about 30 which seem to be of greatest interest to Portugal 
and which appear in the station’s catalog for 1942. Here is 
the list with the number, name, and country of origin, sorted 
by number.
 8345–Manchuria 13-17, USA.
 8346–Dunfi eld, USA.
 8347–Ito San, USA.
 8348–Harbinsoy, USA.
 8350–Peking, USA.
 8351–Illini, USA.
 8352–Mandarin, USA.
 8353–Wis-Mandchu, USA.
 8354–Rikuu 10, Japan.
 8355–Akita, Japan.
 8356–Rikuu 27, Japan.
 8357–Tamatakuri, Japan.
 8358–Sennari, Japan.

 8359–Yogetsu, Japan.
 8360–Sirassaya, Japan.
 8361–Ou 1, Japan.
 8363–Rikuu 3, Japan.
 8364–Aoda, USA.
 8364–Aoda, USA.
 8369–Creole, USA.
 8370–Dixie, USA.
 8372–Georgian, USA.
 8373–Haberlandt, USA.
 8374–Hahto, USA.
 8376–Hayseed, USA.
 8379–Kura, USA.
 8380–Laredo, USA.
 8387–Mansoy, USA.
 8389–Mukden, USA.
 8391–Palmetto, USA.
 8393–Rokusun, USA.
 8394–Scioto, USA.
 8395–Tokyo, USA.
 8396–Virginia, USA.
 8400–Large Seeded Tokio, USA.
 The research undertaken at Sacavem has as its goal to 
study the adaptation of the soybean to the different regions of 
Portugal as well as the possibilities of its expansion.
 The work of selection at the station was targeted 
particularly at obtaining early varieties which were also 
productive [high-yielding] and all matured at about the same 
time.
 The results obtained during the fi rst year of experiments 
indicate that the early varieties (less than 120 days) are those 
of greatest interest to Portuguese cultivators.
 Among these varieties, the following American varieties 
are of special interest: Dunfi eld, Ito-San, Wis-Manchu, 
Manchuria 13-17, Peking, and Illini.
 Among the medium-early varieties, those of greatest 
interest are Sennari, Scioto, Rikuu 29, and Yogetsu. Three of 
these come from Japan. All these varieties yield more than 
2,000 kg/ha. Address: France.

1014. Kiesselbach, T.A. 1943. Soybeans in Nebraska. 
Nebraska History 24(1):25-35. Jan/March. [3 ref]
• Summary: Note: “Address at Annual Meeting, State 
Historical Society, September 27, 1941.”
 Contents: Adaptation and economics of production 
(“While enumerating the various pests which need to be 
considered, the jackrabbit should not be forgotten. In some 
communities, small isolated plantings of fi ve or ten acres 
may be virtually destroyed by this unwelcome guest”). 
Composition. Utilization: Feed, food (“Soybeans have an 
extremely high value as food for human consumption”), 
industrial uses (Regional Soybean Industrial Products 
Laboratory located at Urbana, Illinois). Growing the crop: 
Crop rotation value, varieties (Illini, Dunfi eld, Richland), 
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seedbed preparation, seed inoculation, manner and date of 
planting, time of planting, tillage, harvest, threshing and 
storage.
 Page 28: “In round numbers the following annual 
acreages [of soybeans] were grown in Nebraska: 1936, 3,000 
acres; 1937, 4,000 acres; 1938, 7,000 acres; 1939, 14,000 
acres; 1940, 20,000 acres. The farmer’s chief interest in this 
crop has been its use for forage, as evidenced by the offi cial 
estimate that only 20% were planted for grain in 1940.”
 “Nine varieties were tested at the Station during 1903 
and 1904, with an average grain yield of 26.2 bushels per 
acre.”
 Table: (1) “Summary by fi ve-year periods of annual 
yields of soybeans and other crops; maximum and mean 
temperatures during the four months, June to September, and 
annual precipitation Oct. 1 to Sept. 30 Nebraska Agricultural 
Experiment Station, 32 years, 1909-1940.”
 (2) “Composition of soybeans and other grains, forage, 
and certain by-products.” Address: Univ. of Nebraska, 
Lincoln, Nebraska.

1015. Gay, H. 1943. La culture du soya en Tunisie [Soybean 
cultivation in Tunisia]. Revue Internationale du Soja 
3(17):31-41. March/April. Also in: Bulletin de la Direction 
des Affaires Economiques, 2nd trimester, 1936. [Fre]
• Summary: Contents: The environment. Climatic factors 
affecting soybean trials during 1932-34 near Tunis. Varieties 
tested during these years: white seeded and colored, early 
and late, those suited for grain vs. forage. Design and 
implementation of the trials. Results of the trials: Infl uence 
of the date of planting, of spacing, of the soil type, of the 
fertilizer used, of the bacteria used for inoculation, combined 
action of the fertilizer and bacteria, of irrigation, crop 
management, harvest and yield (of seed and forage; the 
highest seed yields came from Mansoy, Virginia, Illini, and 
Mandarin; the highest forage yields came from Virginia, 
Laredo, and Tarheel Black), the infl uence of soybean culture 
on the following wheat crop. Enquiry and investigation of 
farmers who grew soybeans in other parts of the country 
(1932-34). Notice and advice concerning soybean varieties 
and cultivation addressed to farmers in 1934.
 Trials of the utilization of soybean products: Soymilk, 
tofu (le fromage de soya), soy coffee, whole dry soybeans 
and soy nuts (Soya Légume, soya salés et grillés), soybean 
forage. Conclusions. The results are inconclusive. Special 
thanks goes to Mr. Serge Livoff, Mr. Chabrolin, and Mr. 
Parisot. The latter is directeur du Domaine des Fermes 
Françaises de l’Oued Tessa. Address: Conseiller a la 
Direction des Affaires Economiques de Tunis.

1016. Norman, A.G.; Browning, G.M. 1943. Inoculate for 
more and better soybeans: helps southwest Iowa acre yield 
of beans, oil and protein; contour planting is helpful. Farm 
Science Reporter (Iowa State College) 4(2):15-16. April.

• Summary: This experiment was made in an area which had 
not previously grown any soybeans. It was an almost level 
area of Marshall silt loam in southwest Iowa. “The beans 
were planted in 21-inch rows and comparisons were made 
between 14 inoculated and uninoculated plots.
 “By mid-July the uninoculated beans could easily 
be picked out because of the lighter color of their leaves, 
which during August turned almost yellow and were shed at 
maturity well before those on the inoculated plants.
 “At $1.50 per bushel the increase in yield of 31 percent 
which we obtained was worth $6.90 per acre.”
 Inoculating soybeans: (1) Increased the yield of 
soybeans by 31%, to 19.3 bu/acre from 14.7 bu/acre. (2) 
Increased the protein content of the soybeans by 11% to 
35.1% from 31.5%. (3) Increased the protein production per 
acre by 47%, to 407 lb from 278 lb. (4) Decreased the oil 
content of the soybeans by 5% to 20.2% from 21.4%. (5) 
Increased the oil produced per acre by 24% to 235 lb. from 
189 lb. (6) Increased the nitrogen in the bean straw residues 
per acre by 29% to 23.0 lb. from 17.8 lb.
 “It took about $14 worth of commercial nitrogen 
fertilizer to get as good yield from beans that were not 
inoculated as from those growing alongside, which had been 
inoculated–at a cost of less than 20 cents.
 Searches for intermediate products in the nodules have 
proven fruitless. Address: [Iowa Agric. Exp. Station].

1017. Garnier, Edmond. 1943. Notes sur le soya [Notes on 
soybeans]. Revue Internationale du Soja 3(19):101-03. July/
Aug. [Fre]
• Summary: Contents: The richness of soya (in oil, protein, 
and yields). Choice of terrain. Choice of varieties. Method of 
cultivation. Sowing. Harvest: Soy coffee, use of soy in foods. 
Soy fl our on the farm: Well-dried soybeans can be milled 
easily.

1018. Revue Internationale du Soja. 1943. Le Soya à travers 
le monde [The soybean around the world]. 3(19):106-08. 
July/Aug. [12 ref. Fre]
• Summary: Contents: The cultivation of soybeans in Europe 
and the efforts aimed at its development. The International 
Review of Agriculture (Rome) gives, in its No. 12 of 
December 1942, some interesting facts. Yugoslavia (Soybean 
production grew as follows:
 1937–1246 hectares yielded 14,600 quintals {1 quintal = 
100 kg}.
 1938–3856 ha yielded 38,100 quintals.
 1939–3406 ha yielded 28,000 quintals).
 Croatia. Bulgaria (70,000 ha in 1942). Romania. 
Hungary (communication from Dr. Balzli). Germany. 
Switzerland. Croatia #2 (from our friend Dr. Gutschy, 
professor at the Faculty of Agronomy as well as the 
Polytechnic of Zagreb; he perfected the manufacture of soy 
fl our).
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1019. Planiol, Maurice. 1943. Vue d’ensemble sur la culture 
du soya [Overview of the culture of soybeans]. Revue 
Internationale du Soja 3(20):104-36. Sept/Oct. [12 ref. Fre]
• Summary: Much of this long, detailed article consists 
of quotations from other publications, many of them from 
the USA. Contents: A word of introduction (including 
important books about soy). The soybean around the world. 
The climate. Acclimatization: America, Central Europe, 
France, England (J.L. North, Royal Botanical Society of 
London, Henry Ford). Characteristics and varieties. The 
soil. Preparation of the soil. Fertilizers. Inoculation. Date of 
planting. Method and details of planting. Crop maintenance 
(weeding and dealing with disease). Date of harvest. 
Method or practice of harvesting. Soybean yields (17-27 
quintals/ha is considered good). Storage and conservation. 
The soybean as a food (in East Asia, in Europe). Forage 
and pasture. Soybean hay and how to produce it. Soybean 
hay–consumption. Mixed forages. The soybean for silage / 
ensilage. Soybean plants with their beans intact as feed for 
animals (e.g. hogging off). Soybean straw. The fertilizing 
effect of soybeans (by fi xing nitrogen in the soil). Soybeans 
in crop rotation. Enemies of the soybean (including rabbits). 
The selection of soybeans according to Léon Rouest (his key 
book is Le Soya française. Rouest also discusses Le Jardin 
Potager, by Pierre Joigneaux, which does not mention the 
soybean). Photoperiodism and its discovery. Views of the 
future. Henry Ford and soybeans.

1020. Franks, Gaston. 1943. They grow soybeans in 
Oklahoma. Soybean Digest. Nov. p. 7.
• Summary: “More and more farmers are planting soybeans 
in Oklahoma. This crop has been grown in the eastern one-
half of the state for 15 to 20 years [i.e. since 1923 to 1928] 
but not many farmers became interested in its usefulness and 
possibilities until the last three or four years.
 “There are two types of soybeans grown in Oklahoma, 
namely forage and oil. Perhaps more farmers in the past 
have grown the forage beans for pasture and hay. Very few 
farmers gave much thought to oil beans for commercial 
market. During the last three years, however, the acreage of 
oil beans has increased tremendously as well as that of the 
forage bean. The trend is for more soybeans during 1944 
and 1945. The shortage of protein feeds, need for oil and 
the market have been responsible for this shift in cropping 
practices. Farmers of eastern and northeastern Oklahoma 
have found that they can utilize soybean roughages for 
livestock if the grain yield is low.
 “Several years ago, 1927 to 1930, a very extensive 
soybean program was advocated in northeastern Oklahoma. 
This program was largely responsible for the forage soybean 
acreage in our state. Most of the varieties recommended 
were forage varieties and of course were low in oil content. 
But between 1930 and 1940 farmers seemingly became 

discouraged with soybeans. The oil bearing varieties were 
coming to the front and our farmers who were growing the 
forage varieties of course could not sell their beans for oil. 
Through the results of the Experiment Station and County 
demonstrations new oil varieties were introduced. Now 
practically all beans produced in the soybean section of 
Oklahoma are oil varieties.
 “There are several reasons why soybeans have not 
been grown more extensively in Oklahoma. Farmers as a 
rule look upon soybeans as another cowpea crop and they 
think it should grow on ordinary upland prairie soil. The old 
saying goes, ‘Land which will not sprout blackeyed peas is 
worn out.’ Of course average land which will grow excellent 
cowpeas will not produce soybeans in Oklahoma. In the 
past soybeans have been planted on soils too low in fertility 
for best yields and high oil content. For this reason the state 
average yield is around 7 to 8 bushels per acre. This average 
could be pushed up to 12 or 15 bushels per acre if the beans 
were planted on good corn land soils. Often the soybean 
territory of Oklahoma is subjected to summer droughts. The 
result is shriveled, low oil content beans. This factor could be 
partially eliminated, however, if the beans were planted on 
the better soil types.
 “Varieties also have held down the average acre yields. 
The old varieties often used for forage and oil are not our 
best grain varieties. During the last few years new varieties 
and hybrids are being introduced. which will help to not only 
increase the oil content but the average acre yield. Last year 
the Oklahoma Experiment Station conducted several variety 
and strain tests with the county agents and found some of the 
newly introduced varieties and hybrids produced as much as 
25 to 30 bushels per acre. Some of the leading varieties for 
the state are Arksoy, Macoupin, Ogden, Hongkong and AK. 
Several new hybrids are excellent but seed is not available 
for farmers.
 “This year the state of Oklahoma participated in the 
U.S.D.A. regional soybean breeding and testing program. 
Several uniform nurseries were planted in the northeastern 
part of the state to determine what maturity class of beans 
should be planted. At the present time it is questionable if 
Oklahoma farmers should plant medium early or medium 
late beans. These uniform nurseries not only will answer 
these questions but will help to fi nd out the best varieties in 
each class. The oil percentage also will be given an important 
place in the improvement program.
 “Farmer Questions: One of the important questions 
farmers in Oklahoma are asking at the present time is, ‘Will 
soybeans be in demand after the war is over?’ Of course they 
are wondering if the supply will be adequately taken care 
of from the Orient and the larger-producing corn belt states. 
Also they are interested in knowing if soybeans will compete 
with corn as a feed and cash crop. It is fairly defi nite that at 
the present time when protein feeds are so badly needed with 
the present price of soybeans the farmer can more than equal 
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the corn crop if the same attention is given to soybeans as is 
given to corn.
 “It is common knowledge that Oklahoma soybeans 
in the past have been lower in oil content than beans from 
the states farther north. This has been largely due to the 
fact that Oklahoma farmers have been growing the forage 
type of beans rather than oil beans. Chemical analysis of 
several hundred samples of oil beans at the Oklahoma 
Experiment Station show that soybeans grown in regions 
of low average rainfall are low in oil and as the beans are 
moved into regions of higher rainfall the oil content goes up 
proportionately. The oil content of the best varieties last year 
averaged around 20 percent to 22 percent.
 “If oil mills and markets are close and the price justifi es 
planting the crop–that is, if they can make more from beans 
than from corn–Oklahoma farmers in northeastern Oklahoma 
will grow four or fi ve times more beans than they are now 
growing.”
 A photo shows: “A soybean demonstration at the 
Oklahoma A.&M. College test plots in Ottawa County. Left 
to right: Lonnie Rose, Armin Groeneman, Claude Farley, 
Walter Freese, Prof. Hi Staten, Paul Henson, A.G. Anderson, 
Glen Thomas, Wesley Chaffi n, J.W. Burnett, A.H. Freese, 
W.J. Martin, Melvin Jones, and the author, Gaston Franks.” 
Address: County Agent, Miami, Oklahoma.

1021. Drown, Marion Julia. 1943. Soybeans and soybean 
products as food. USDA Miscellaneous Publication No. 534. 
14 p. Dec. [1 ref]
• Summary: Contents: Introduction. Nutritive value of 
soybeans: Why soybean protein is important, minerals 
and vitamins of soybeans, the fat of soybeans–soybean 
oil. Recent increase in soybean production [in the USA]. 
Soybean products: Soya fl our, soya grits, fl akes and meats, 
soya with sausage and in soup. Soybeans as a green or dried 
vegetable: Varieties, growing and harvesting, preparation and 
cooking. Soybean “milk.” Soybean curd. Soybean sprouts. 
(Note: A description is given of how to make the three 
previous foods at home.) Other edible soybean products (Soy 
sauce, Worcestershire sauce, soya crackers and breakfast 
foods, a coffee substitute, and salted soys [soynuts]).
 “In 1942 nearly 210 million bushels of soybeans were 
produced on about 11 million acres [yield = 19.1 bushels/
acre]. If the 4.6 million acres on which soybean plants were 
grown for forage and other purposes are added to this fi gure, 
only fi ve other crops–corn wheat, hay, oats, and cotton–
occupied more land in the United States in that year. These 
fi gures contrast strikingly with those of 1924, when less than 
5 million bushels of soybeans were harvested from 448,000 
acres” [yield = 11.16 bushels/acre]. Figure 1 shows soybean 
production in the USA (in million bushels) from 1924 to 
1942. The rapid increase in production began in 1934. In 
1942 production doubled as a result of wartime needs.
 “Soybean meats are split or coarsely ground soybeans, 

dehulled and debittered. They are chiefl y used in place of 
roasted peanuts in confectionery and baked goods, but they 
can also be cooked and eaten like navy beans.
 Vegetable soybeans make an excellent Victory Garden 
crop. “The most suitable varieties for green shelled or dried 
beans have straw-yellow or olive-yellow seeds that cook 
easily and have a mild fl avor.” A table (p. 8) shows: “Some 
of the desirable garden varieties for green and dried beans, 
classifi ed as to their length of growing season” (from Morse 
& Stuart, Nov. 1943). State experiment stations can usually 
supply information about the “seeds of vegetable varieties 
of soybeans... Many State experiment stations furnish pure 
cultures of soybean bacteria at cost, and commercial seed 
fi rms also sell them” (p. 9).
 “When soybeans follow corn on fertile land, they should 
produce a good crop without direct application of fertilizers. 
The use of fertilizers, however, is recommended on sandy 
soils or soils of low fertility, the best results being obtained 
with stable manure or superphosphate and muriate of potash. 
Wood ashes may be used if the potash is not available.”
 Note: This is the earliest English-language document 
seen (May 2005) that uses the word “debittered” (or 
“debitter,” “debitters,” or “debittering”) in connection with 
fl avor problems in soybeans. Most early documents that 
used the term were written in German. Address: Associate 
editor, Bureau of Plant Industry, Soils, and Agricultural 
Engineering.

1022. Mulvey, R.R. 1943. Lincoln soybeans. Indiana 
(Purdue) Agricultural College, Agronomy Mimeo No. 44. 
Dec. 2 p. [1 ref]
• Summary: “Lincoln is the most promising mid-season 
variety of soybeans released to date. The purpose of this 
mimeograph is to serve as a guide to growers for the 
multiplication of this variety in Indiana.
 “Origin: The Lincoln soybean variety is a selection from 
a natural cross, probably between a white fl owered Mandarin 
plant and Manchu, made in 1934 by Dr. C.M. Woodworth, 
Chief in Plant Genetics, Illinois Agricultural Experiment 
Station.
 “Description: Lincoln soybeans resemble the Mandell 
variety in appearance, height, standing ability, time of 
maturity, and in most other respects except that it is higher 
yielding, produces seed of much higher oil content, and 
has white fl owers instead of purple. Lincoln is intermediate 
in height between Dunfi eld and Illini and lodges less than 
either of these two varieties. When grown on fertile soil, 
three seeds to the pod predominate. The seed is yellow with 
a prominent black hylum resembling Manchu and similar 
varieties and are slightly larger than seed of Illini and slightly 
smaller than seed of Dunfi eld.
 “Cooperative Release: Lincoln soybeans were multiplied 
in Ohio, Indiana, Illinois and Iowa during 1942 and 1943 
for simultaneous release in 1944 under supervision of the 
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agencies in these various states. This state is indebted to both 
Ohio and Illinois Stations for seed stocks.
 “Place of Lincolns in Indiana: The Lincoln variety of 
soybeans have been included in performance trials at eight 
locations in Indiana. The results are given in Agronomy 
Mimeo. 42. The Lincoln variety of soybean is well suited 
to the same conditions under which other varieties of the 
same maturity group, such as Dunfi eld, Illini, Mandell, 
and Mingo, are now being grown in Indiana, and might 
well replace these varieties in the state because of its high 
yield, good standing ability, and high oil content. It is best 
adapted in central Indiana. Lincoln should be used only 
for early planting in northern Indiana and for medium-late 
planting south of U.S. Highway 50. Earlyana, Richland, 
Chief, Patoka, and Gibson are expected to continue to fi ll the 
conditions of their special adaptation for which they have 
been recommended.
 “Rate of Seeding: The rate of seeding Lincoln soybeans 
probably should be the same as that of other varieties in the 
same maturity group with seed of similar size. However, the 
rate of seeding for 1944 and 1945 should be somewhat lower 
than optimum in order to increase seed stocks more rapidly. 
Seeding in rows for cultivation rather than solid seeding 
should be practiced during this period. Table 2 indicates 
what may be expected from thinner than the normal rate 
of seeding in rows under favorable conditions for seeding 
emergence.
 Page 2 is titled “Experiments with Lincoln Soybeans on 
the Soils and Crops Farm, Lafayette, Indiana.
 Tables show: (1) Yield and Oil Content of Soybean 
Varieties on the Soils and Crops Farm, Lafayette, Indiana, 
1942-1943. It compares the early varieties, Earlyana and 
Richland, the mid-season varieties Lincoln, Dunfi eld, and 
Illini, and the late varieties Chief, Patoka, and Gibson. For 
each it gives the seed yield per acre in bushels per acre (at 
13.5% moisture), the hay yield, and the oil content on a dry 
basis.
 (2) Yield of Lincoln soybeans seeded at various rates 
[pounds per acre] as compared to Illini seeded at one rate 
in 34-inch rows, Soil and Crops Farm, Lafayette, Indiana, 
1943. “From the above table as well as past yield records, it 
is reasonable to assume that under conditions favorable for 
seedling emergence, Lincoln soybeans should yield at least 
as much when seeded in rows at 30 pounds per acre as other 
commercially grown varieties in its maturity group when 
seeded in rows at heavier rates.
 “Fertilization: Superior yielding ability of any variety 
cannot be expected to its fullest extent except on soils, 
with favorable physical and drainage conditions, that are 
supplied with an adequate amount of plant food. In order to 
rapidly increase seed stocks of high quality, Lincoln should 
be grown on land that is capable of producing at least 30 
bushel of soybeans per acre. If such land is not available, it 
is advisable to plow under 500 pounds per acre of 0-12-12 

fertilizer or its equivalent. Land decidedly defi cient in potash 
should be especially avoided.
 “For effect of fertility level on yield and quality of 
soybean seed, see Agronomy Mimeo. No. 40.”
 Note: This is the earliest document seen (July 2021) 
that uses the term “maturity groups” (or “maturity group”). 
Prior to this time they were called simply “groups” (as in 
Group III) or “Uniform Test Groups.” Starting in Sept. 1944 
they were called “uniform nursery groups” in 2 documents. 
Address: Dep. of Agronomy, Purdue Univ. Agric. Exp. 
Station, Lafayette, Indiana.

1023. Berzaghi, M.N. 1943. Oleos vegetais como 
combustíveis [Vegetable oils as combustibles]. Boletim de 
Agricultura (Sao Paulo, Brazil) 44a:251-66. [Por]*
• Summary: The shortage of motor fuels during World 
War II led to this study, which concerns cultural conditions 
in the Brazilian state of Sao Paulo. One table shows fi ve 
agricultural plants, suited to large-scale agriculture, with 
their seed yield (in lb/acre): Soybean 1600, sesame 1200, 
castor-oil 1100, sunfl ower 1000, and almond 880.
 A second table shows the oil yield from these plants (in 
lb/acre) and the number of days from planting required to 
obtain that yield: Sesame 564 lb / 150 days. Castor-oil 440 
lb / 180 days. Sunfl ower 348 lb / 150 days. Almond 316 lb / 
130 days. Soybean 208 lb / 120 days.
 Note: The soybean gives lots of protein but relatively 
little oil. Only if the oil were a by-product would it make 
sense to use the soybean as a source of combustible oil.

1024. Oveson, M.M.; Hubbard, Leon V.; Hoskinson, R.B. 
1943. Report of the Sherman Branch Experiment Station, 
Moro, Oregon 1942. Moro, Oregon. See soybeans, p. 74-78.
• Summary: “Experiments with soybeans in 1942 included 
yields from twenty-eight varieties, a date of planting trial, 
and a check row hill planting trial; also a minor element 
trial reported under pot experiments.” Soybeans were 
planted from April 13 to June 3. “Table 31 presents the 
1941 and 1942 varietal yields in bushels per acre and the 
two year average yield. Hudson Manchu and F.P.I. 68427 
have maintained the highest average yield with 8.5 bushels 
per acre.” Plantings on May 1 produced the highest yields. 
Address: 1. Superintendent; 2. Research Asst.; 3. Sr. 
Agricultural Aid.

1025. Beeson, K.E. 1943. Soybean yield contest in 1942. 
Indiana Corn Growers’ Association Annual Report 43:27-31.
• Summary: “Fifty-one growers participated in the 1942 
soybean yield contest, compared to 16 in 1941, and 6 in 
1940. Yields from the two highest yielding acres in fi elds of 
ten or more acres were offi cially measured by Association 
representatives. The soybeans from the measured area were 
weighed immediately after harvest by judging committees, 
samples taken for moisture determination, and part of each 
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retained for future reference.
 “Yield honors were carried off by relatively young 
farmers with Merle E. Custer of Grant County producing 
47.9 bushels per acre, Clifton Cardwell of Tipton County 
producing 47.1 and Glen Kinsell producing 44.7 bushels. In 
fact the fi rst 6 places in the 1942 contest were higher yields 
than any in the contest during the two preceding years.”
 Note: This is the earliest document seen (Aug. 2021) 
that mentions a soybean yield contest anywhere worldwide; 
the fi rst one was apparently in 1940 (in Indiana) when only 6 
growers participated.
 “Row Seedings Popular: Custer planted one bushel of 
inoculated Richland soybeans per acre in 36 inch rows with 
the corn planter on corn stalk ground on May 28, did not 
fertilise, and gave one cultivation with the rotary hoe and one 
with the corn cultivator.
 “Cardwell planted 36 pounds of Dunfi eld soya in 40 
inch rows on corn stalk ground on May 28, applied 100 lbs. 
of 3-9-18 with the corn planter, and gave two rotary hoe 
cultivations, and two row cultivations.
 “Kinsell used a clover pasture sod, and planted 108 
pounds of inoculated Richlands per acre in 21 inch rows with 
the grain drill and gave 3 cultivations.
 “Shockney and Thomas, fourth and fi fth place winners, 
both used alfalfa sod, the former drilling two bushels of 
inoculated Richlands solid, and the latter two bushels of 
inoculated Mandells in 21 inch rows with the corn planter. 
Neither fertilized, and the former did not cultivate his fi eld, 
while the latter gave 3 cultivations with the rotary hoe.
 “Robinson with the next highest yield drilled 2 bushels 
of Richlands solid on soybean stubble land.
 “Row seedings were more popular than solid seedings, 
with 30 of the 51 contestants using row seedings. Their 
average yield was 37.4 bushels per acre while from the 
solid seedings the average was 35 bushels. Dividing the row 
seedings into two groups, those 36 to 42 inches in width, and 
those ranging from 19 to 28 inches showed an average yield 
of 37.9 bushels for the wide rows, and 37 bushels for the 
narrow. The very favorable season for soybeans doubtless 
gave the wide rows an abnormal advantage in 1942, for 
experiment station tests usually show a yield advantage for 
rows 20 to 30 inches wide rather than greater widths. Corn 
planting and cultivating equipment make the use of wide 
rows a necessity on many farms.
 “On highly fertile soils row seedings are likely to have a 
yield advantage, for solid sown soybeans may go down too 
early for maximum seed set, and the yield may be seriously 
reduced by poor podding.
 “Rotation Practices: Forty growers out of 51 planted 
their soybeans after corn which is the most common practice, 
and under most conditions the most logical plan. This 
rotation practice gives an excellent opportunity to turn corn 
stalks under for corn borer control.
 “Two growers planted soya after soya which usually 

results in good yields, and the remaining growers in most 
cases planted soya after a legume crop. The preceding crop 
apparently had little effect on the yield of soybeans.
 “Date of Planting: Ten percent of the growers planted 
during the fi rst fi fteen days of May with a yield average of 
40.8 bushels; 63% planted during the last half of May, with 
an average of 37.4 bushels, and 27% planted sometime in 
June with an average of 37.4 bushels per acre.
 “Since the Richland was used by 23 growers, an average 
of yields was made for the three periods with no difference in 
yield. The lone fi eld planted in early May made 39 bushels; 
the 6 fi elds planted in June made 38.7; and the remainder 
planted in late May averaged 38.9 bushels.
 “As in the 1942 contest, late May planting is the 
common practice in the State with a trend toward later 
planting in river bottoms, to facilitate weed control before 
planting, and a trend toward early May planting in corn borer 
infested areas in order to get some of the planting completed 
before time for delayed corn planting for corn borer control.
 “Rate of Seeding: Growers used slightly higher than 
usual rates of seeding. In narrow rows, the average rate per 
acre was 77 pounds; in wide rows, 61 pounds; and in solid 
plantings 107 pounds.
 “Fertilizer: Only 6 of the 61 growers used fertilizer 
and their yields ranged from 47.1 bushels per acre to 30.4 
bushels. Five used manure. The others, as is the common 
practice with soys, depended on residual fertilizer to make 
their soybean crop. One grower plowed under 500 lbs. of 
0-12-12 for his crop.
 “Inoculation: Thirty-three of the 51 growers inoculated 
their seed, although doubtless most growers had soil that was 
already well inoculated for the crop,
 “Cultivations: Solid Seedings: Only 4 of the 21 growers 
gave their fi elds any cultivation.
 “Row plantings: Only one of the 30 growers did not 
cultivate. Most growers used the rotary hoe while the 
seedlings were small and followed with one or two row 
cultivations. As a rule between two and three cultivations 
with the rotary hoe, weeder, harrow, beet or corn cultivators 
were given the fi elds of row seedings.
 “Varieties: The Richland was used by 23 men in the 
contest; Dunfi eld was used by 7 participants; Mandell and 
Chief by 5 each; Patoka, No. 7 and Manchu by 2 each; 
Gibson by 1; and 4 failed to identify their variety.
 “The Richland was used by approximately one-half the 
contestants in 1942, primarily because of its adaptation to 
fertile soils. It stands well, does not grow coarse, and matures 
early. It yielding ability is on a par with later varieties in 
central Indiana on fertile soils. Most contestants are in 
central Indiana. In the southern half of the State varieties of 
more satisfactory adaptation to longer growing seasons were 
used.
 “More detailed discussions of the varieties, discussions 
of cultural methods, etc. can be found in Purdue publications, 
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and the certifi ed seed lists of the Association.
 “Moisture Content at Harvest Average moisture content 
of samples submitted was 11.5%. Average content of the 24 
samples of Richlands was 11.4%. Difference of moisture 
content of the different varieties was not signifi cant, nor 
was the difference between soya planted in rows or solid 
apparent. Moisture content was taken at harvest, and no 
sample exceeded 14% and the driest was 9%. Part of the 
beans were too dry for best seed condition as the tender 
embryo may be jarred loose in seed that is appreciably under 
13% at combining, and germination may be reduced.
 “Important Change in Medal Awards: Volume of 
contestants is large enough to justify a change in medal 
awards from one medal per county to awards based on 
yields, just as in the Five Acre contest, according to the 
decision of the Soybean Committee of the Association. In 
1943 growers producing yields as follows will be entitled to 
medals for their respective yields:
 “30-35 bushels per acre. 35-40 bushels per acre. 40-45 
bushels per acre. 45 and up bushels per acre.”
 “County winners will receive medals only in case their 
yields are 30 or more.
 On the last page (p. 31) is a table titled “1942 Soybean 
Yield Contest” that fi lls most of the page. It contains 6 
columns: (1) Ranking number and an * indicating County 
Winner. (2) Name and address of grower. (3) County. (4) 
Soybean variety planted. (5) Yield in bu per acre. (6) Method 
of planting (width of rows or solid).
 Near the bottom is a small table titled “State Winners 
Soybean Yield Contest” with 5 columns showing the winner 
each year from 1940 to 1942. Address: Secretary-Treasurer, 
Indiana Corn Growers’ Assoc.

1026. Rebelo Hespanha, Jaime. 1943. A soja: Cultura e 
utilizacao dos seus produtos [The soybean: Cultivation and 
use of its products]. Lisboa, Portugal: Livraria Rodrigues. 42 
p. No index. [Por]
• Summary: Contents: Part I: Soybean culture. 1. 
Introduction: History and origin, botanical description, 
advantages of its cultivation for farmers. 2. Soybean culture: 
Climate, terrain, types of culture, seed and sowing, varieties 
and sub-varieties, seed characteristics, time of planting, 
manuring and fertilizing, precautions during cultivation, 
harvest. 3. Yields.
 Part II: The products of soya and its utilization. 1. As 
human food: As a green vegetable (como legume), fl our 
(farinha), milk (leite), cheese (queijo-caseina [tofu]), oil 
(oleo), the hulls (bagaço). 2. Feed for cattle. 3. Industrial 
products.
 In Spanish the soybean is called “Soja, Soya, Haba, or 
Guisante de Japan.”
 In the section on soybean culture, pages 10-11 state: 
“For 20 years [i.e. since 1923], the soybean has been 
cultivated in Ribatejo, with the only goal of providing feed 

for cattle. The soybean is now being cultivated technically 
in Alentejo, in Baixo-Minho, and in parts of Estremadura. 
[Note 1. Ribatejo, Alentejo, Estremadura, Baixa, and 
Minho are all provinces of Portugal, according to the U.S. 
Board of Geographic Names for Portugal, 1961.] The land 
in these areas is well suited for growing soybeans. The 
most admirable initiative for the cultivation of soybeans 
in Portugal was undertaken by the Malange [Malanje] 
Agricultural Station (in Angola), which obtained a yellow 
variety that had been given an excellent classifi cation in 
Germany.
 “Soybean cultivation in Angola could be extensively 
spread, even among European farmers. The growing period 
does not exceed 145 days, and the yield averages 700 kg of 
seeds [per hectare], bringing a price of $25 (0.25 angolares) 
per kilogram. It would be good if the example given by 
the Malange Agricultural Station would spread to the [area 
around the] cities.”
 Note 2 This is the second earliest document seen 
concerning soybeans in Portugal, or the cultivation of 
soybeans in Portugal. This document contains the second 
earliest date seen for soybeans in Portugal, or the cultivation 
of soybeans in Portugal (1923 in Ribatejo). The source of 
these soybeans is unknown. The author was born in 1891.
 Note 3. This is the earliest Portuguese-language 
document seen (April 2013) that uses the term queijo caseina 
to refer to tofu. Address: Major do S.A.M., Portugal.

1027. Burgess, P.S.; Hawkins, R.S. 1944. Agronomy. 
Entomology and economic zoology. Arizona Agricultural 
Experiment Station, Annual Report 54:37-38, 51-53. For the 
year ending June 30, 1943.
• Summary: In the section on Agronomy, the subsection 
titled “Soybeans” states (p. 37-38): “The Armredo variety 
of soybeans, which is the only relatively non-shattering 
strain of which any appreciable amount of seed is available, 
produced an average yield of 23 bushels per acre at Mesa in 
1942. An estimated 20 or 30 per cent of the beans were lost 
by shattering during harvesting operations. Other varieties 
produced yields ranging from 10 to 30 bushels per acre.”
 In the section titled “Entomology and economic 
zoology,” the subsection titled “Other pests” states (p. 52): 
“Beans, soybeans, zinnias, and Sophora japonica were 
damaged at Willcox and Douglas, as well as at Tucson, 
in 1942, by a leaf beetle closely resembling Chalepus 
scapularis.” Address: 1. Director; 2. Vice-Director. Both: 
Tucson.

1028. Soybean Digest. 1944. Indiana picks 1943 yield 
champion. Jan. p. 9.
• Summary: “Lawrence Allen, outstanding soybean grower 
and farmer of Madison County, is the 1943 champion 
soybean grower in Indiana with a yield of 42.9 bushels 
per acre in the offi cial yield contest, sponsored by the 
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Indiana Corn Growers’ Association, it is announced by K.E. 
Beeson, Purdue University agronomist and secretary of the 
Association.
 “He was honored at the annual achievement program of 
the Indiana Corn Growers’ Association at Purdue January 12 
when President E.C. Elliott of the university recognized all 
crops champions of the state, by awarding them medals and 
trophies.
 “Like most contestants, Allen used the early maturing 
Richland variety planted in 40-inch rows. He drilled 50 
pounds of seed per acre May 25, and cultivated his fi eld once 
with the rotary hoe and three times with the row cultivator. 
The two-acre plot, on which the yield was measured, was 
part of a 15-acre fi eld, which was harvested in early October 
when the beans were carrying less than 10 percent moisture.
 “Closely pressing Champ Allen for top honors were 
O.L. Bryant of Allen County, who produced 42.6 bushels per 
acre of the new Earlyana soybeans in 40-inch rows; Curwen 
Leaming of Tippecanoe County, with 42.4 bushels of 
Richlands in 21-inch rows; and Gerald H. Edwards of Miami 
County, whose bean yield was 42.2 bushels of Mandells, 
drilled solid.
 “Other growers who produced more than 40 bushels per 
acre in this contest, and who received gold medals from the 
Indiana Corn Growers’ Association for their achievements 
include: C.C. Cochard of Hancock County with a yield of 
41.9 bushels; Carl Shields, Grant County, with 41.9 bushels; 
Dwight Sewell, Benton County, 41.5 bushels; and Wendall J. 
Smith, Grant County, with a yield of 40.6 bushels.
 “All growers with a yield of 30 or more bushels per acre 
will receive medals from the Association. The 70 growers 
who had their yields checked in this contest had an average 
yield almost double that of the state average of 19 bushels 
per acre. Most growers used the Richland variety, and most 
growers planted in rows. Central Indiana growers also used 
the Dunfi eld, Mandell and Illini, and Southwestern Indiana 
growers had yields of the Patoka and Gibson checked.”

1029. Weber, C.R. 1944. More, better soybeans: Lincoln, 
new variety, to be grown by a few Iowa farmers in 1944. 
Farm Science Reporter (Iowa State College) 5(1):3-6. Jan. 
Iowa Experiment Station reprint.
• Summary: Lincoln has outyielded every other soybean 
variety with which it has been compared in Iowa. Its yields 
range from 25.0 bu/acre in southern Iowa to 36.4 bu/acre 
in central Iowa, to 27.0 bu/acre in northern Iowa. A photo 
shows C.R. Weber in a fi eld at the Agronomy Farm, Ames, 
Iowa, in 1943, examining soybeans. Address: Iowa State 
College, Ames, Iowa.

1030. Smith, T. Jackson. 1944. Search for suitable [soybean] 
varieties in Arizona. Soybean Digest. March. p. 15-16.
• Summary: “Work with soybeans has been conducted for 
the past several years at the Arizona Agricultural Experiment 

Station in the hope of fi nding or developing varieties suitable 
for southwestern irrigated areas. The only consistent grower 
in Arizona has been the manager of one of the larger dairies, 
who has used soybeans as a soiling crop.”
 “The better types have consistently produced 3½ to 4½ 
tons of forage and 35 to 40 bushels of beans per acre when 
grown under irrigation at the lower elevations in the State.”
 Hundreds of different strains and varieties have been 
tested. Irrigation tests were fi rst started in 1943.
 “We are not yet ready to recommend unlimited 
production of soybeans in Arizona. However, by using 
improved strains, we feel that the better farmers and ranchers 
should be able to grow soybeans profi tably. A limited amount 
of seed is being released for planting in 1944.”
 A photo (p. 16) shows D.C. Aepli, superintendent of 
the Salt River Valley Experiment Farm at Mesa, Arizona, 
examining the Amredo variety about Sept. 20. This variety, 
developed at the University of Arizona, yielded 30 bushels 
per acre. Address: Asst. Agronomist, Univ. of Arizona.

1031. Soybean Digest. 1944. Some Illinois experience with 
inoculation. March. p. 16-17.
• Summary: “Russell S. Davis, Clayton, Illinois: There are 
still a lot of questions about inoculation that I don’t have the 
answers for. I have thought at times there was a difference 
in varieties in their ability to make use of inoculation. But 
later we fi nd seemingly easy varieties to inoculate bearing 
no nodules whatever even when growing in soils previously 
producing crops with abundant nodules.
 “We had an unusual experience in 1943:
 “Field A–One of our highest in fertility level; has grown 
inoculated soybeans in the rotation for 25 years; plowed 
early April 1943; extremely wet season run ground together; 
water grass and smart weeds ten inches high were disked 
down June 20th (three diskings needed); weather favored 
us, we got a clean seedbed; planted forty inch rows; no 
cultures used; crop clean; good deep green color; but no 
nodules. Every little variation in fertility level in the fi eld 
was refl ected in the height of the crop. Yield 15 bu. per acre. 
Grew beans 1942.
 “Field B–Joins Field A; similar in every way except 
the general fertility level is about fi ve bushels per acre less; 
plowed wet June 21st; seedbed quite rough; forty inch rows; 
no cultures; planted June 23rd; clean crop; same variety 
as Field A; plenty of nodules; plants uniform height (not 
showing the little variations in fertility level); yield 27 
bushels per acre. Grew corn 1942, except for an acre and 
a half in the middle of the fi eld where we had an isolation 
multiplier plot of Lincoln soybeans in 1942. The crop on this 
acre and a half was very like that on Field A. No nodules, 
uneven height, no check was made on its yield, but it was 
visibly poorer.
 “The $64 question is–What made this difference in 
nodulation, and yield? We often hear reports of beans 
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following beans doing better than following corn, but this 
is one exception. The cultures people tell us that is just one 
more illustration of why we should use cultures every year. 
How I wish we might have had a cultures check strip in Field 
A. We had used cultures on all but these two fi elds. Shortage 
of help, and the rush to get to cultivating forbade getting it 
done on these last plantings.
 “J.E. Johnson, president of American Soybean 
Association, Champaign, Ill.: With an apparent letting down 
in the soybean acreage on the part of those states supplying 
the large percentage of the Nation’s soybeans, the effi ciency 
and capacity essential for producing the much needed food 
as a vital weapon of war should be given the most careful 
consideration. Inoculation, speaking for soybeans, has 
long been known as one of the very important items in the 
effi cient production of soybeans. Granting that tests would 
indicate little benefi ts on fi elds where soybeans had been 
grown for several years the cost of inoculating soybeans is so 
small that growers can not afford to take chances with even 
these fi elds and surely not where soybeans are being planted 
for the fi rst, second or third time. This practice could be 
likened to the carrying of insurance on your property, while 
we do not expect the fi re we take this as a safety measure.
 “Through the Digest we wish to encourage each and 
every grower to think in the terms of highest effi ciency in 
soybean production for the 1944 and all succeeding crops, 
making use of proper inoculation as one of the factors for 
obtaining the highest possible yields.
 A photo shows “J.E. Johnson, president of the American 
Soybean Association, is one of Illinois’ leading farm 
managers. All soybeans grown on the more than 60 farms 
under his direction are inoculated.”
 “Harold L. Garwood, Frank S. Garwood & Sons, 
Stonington, Ill.: Up until three or four years ago, it was our 
belief that soybeans need not be inoculated more often than 
every second or third soybean crop, on land that did not 
show acidity. However, experimentation on our own farm 
within the past two or three years has proved to us, that we 
get slight increases in yield by inoculating our soybean seed 
each year. This increase in yield has been more than enough 
to compensate for additional inoculation and handling costs.
 “On more acid soils and soils of lower fertility levels, 
inoculation has seemed to increase yields to a greater extent 
than it has on non-acid soils of higher fertility levels.
 “Nebraska:
 “Martin V.H. Prinz, Omar, Inc., Omaha: Less than 
40 years ago a few enterprising farmers tried to raise this 
new crop (soybeans), generally with discouraging results. 
Meanwhile scientists had discovered the secret of soybean 
cultivation. It consists in a certain type of bacteria, growing 
on the roots of the plant, which converts nitrogen from the 
air into soluble nitrogen compounds that can be assimilated 
by the growing plant. These bacteria are different from those 
growing on the roots of other leguminous plants. In the Far 

East, where soybeans have been grown for thousands of 
years, they are present in the soil. In the West they were not, 
and their absence was the reason for poor growth, low yields 
and an inferior composition of the seeds. The only remedy 
was to breed these bacteria in laboratories and to distribute 
the cultures among farmers, who had to be taught how 
to inoculate either the seeds or the soil, in order to obtain 
satisfactory crops. This was done in the United States on a 
large and ever increasing scale.”

1032. U.S. Regional Soybean Laboratory. 1944. Southern 
States Soybean Planning Conference, U.S. Regional Soybean 
Laboratory, Stoneville, Mississippi, February 29 to March 3, 
1944 (Continued–Document part II). RSLM (U.S. Regional 
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 112. 
[March.] 14 p.
• Summary: (Continued): “6. North Carolina Experiment 
Station, Raleigh. J.A. Rigney
 “Nutritional defi ciencies were observed at several 
locations. At Rockymont none of the varieties produced a 
signifi cant yield of seed although there were differential 
varietal responses. Defi ciencies were also noted at other 
locations. The Soils Department of the North Carolina 
Experiment Station plans to carry on comprehensive 
fertilizer studies with soybeans in 1944. Demonstration plots 
of a few fertilizer treatments will also be grown adjacent to 
the experimental plots.
 “Dry and hot weather prevailed at Raleigh in 1943 so 
the nurseries were not harvested. Sclerotium rolfsii was 
severe at one location and a differential varietal response 
was observed. Fusarium wilt was severe at another location. 
Nematodes caused damage at one location. Palmetto 
appeared to be resistant so it will be included in the 
hybridization program.
 “The breeding program was started in 1941. Selections 
from introductions have been made and also a hybridization 
program has been started.
 “7. Oklahoma Experiment Station, Stillwater. H.W. 
Staten
 “Excessive rainfall in May (23 inches) followed by a 
drought in midsummer caused yields to be low in 1943. 
Group IV grown in the northeastern part of the state and 
Group V in the east central and central part. No soybeans 
grown in the western part of the state because of the low 
rainfall and rodents.
 “Soybeans were formerly grown for forage but farmers 
are now interested in growing them for seed production in 
the eastern part of the state. Most farmers plant soybeans on 
their poorer soils. An effort is being made to have some of 
the better soils used for the production of this crop.
 “Favorable harvesting conditions usually prevail in 
September and October so a variety of Arksoy type maturity 
is about right.
 “Blister beetles are usually the most serious insect pest. 
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Bacterial pustule and pod and stem blight were the most 
serious diseases in 1943.
 “Information on date of planting, varieties, and 
fertilizers are needed.
 “Drought and hot dry weather may occur any place in 
the state although an average rainfall is higher in the eastern 
than in the western part of the state. It is thought that low 
humidity at fl owering time is detrimental to seed setting.
 “8. South Carolina Experiment Station, Clemson. W.R. 
Paden
 “The yields have been very low in South Carolina. In 
the past most of the interest has been in forage varieties. The 
leading variety has been Otootan with Red Tanner becoming 
more prominent.
 “The cooperative project has stimulated interest in 
soybeans at Clemson. Groups V and VI were grown in 1943. 
An early frost damaged the late varieties. Varieties of Ogden 
to Volstate maturity were best. Boone, Macoupin, and S100 
were too early. The Clemson variety shatters too badly for 
seed production. There is a need for a non-shattering variety 
of the Clemson type.
 “Florence and Monetta. E.E. Hartwig
 “Drought and velvet bean caterpillar were serious in 
the Florence area. The late varieties suffered most from 
the drought. Volstate is being promoted by the Coker’s 
Pedigreed Seed Company, Hartsville, South Carolina.
 “Groups V and VI were grown at Monetta and the 
variety, Monetta, looked good there.
 “9. Tennessee Experiment Station, Knoxville. J.B. 
Washko
 “West Tennessee may be the best situated for soybean 
production because of the proximity of oil mills.
 “In 1943 there was a drought in the western part of the 
state but normal rainfall was obtained at Knoxville.
 “Ogden and Volstate best varieties. Tennessee Non-Pop 
also good but it has been dropped from certifi cation because 
of lack of uniformity. It was suggested that desirable uniform 
types might be obtained from that variety by selection.
 “Non-shattering Ogden types should be obtained. Rate 
of planting, Ogden variety, 1943 (2½ ft. spacing)
 rate (lbs/A); yield (bu/A)
 “10 21.3
 “20 23.6 3.0 bu/A for sig. diff.
 “30 25.7
 “40 28.0
 “50 25.5
 “Row spacing, Ogden variety, 1943 (rate of planting: 30 
lbs/A)
 “spacing (ft.); yield (bu/A)
 “2½ 14.6
 “3 18.0 3.1 bu/A for sig. diff.
 “3½ 16.3
 “drilled (7-inch rows) 14.4 10. Texas Experiment 
Station, College Station. K.F. Manke The coastal and eastern 

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

1033. McMunn, E.W. 1944. It’s more [soy] beans per acre 
we’re after. Ohio Farmer 193(8):5. April 15. *

1034. Department of Agronomy, Agricultural Experiment 
Station of Montana State College. 1944. Varieties of farm 
crops for Montana, 1944. Montana Agricultural Experiment 
Station, Circular No. 177. 30 p. April. See p. 9-10, 26. 
Revision of Circular No. 171 (March 1943).
• Summary: Page 9 states: “Soybeans have been grown in 
yield trials on dry and irrigated land for a number of years 
in Montana. The soybean plant is very susceptible to injury 
from frost and drought and to damage from grasshoppers and 
rabbits. These production hazards have made this crop an 
undesirable one for dry land. Under irrigation some varieties 
have matured fairly well at the branch stations at Huntley 
and Corvallis.
 “The Department of Agronomy of the Montana 
Agricultural Experiment Station does not recommend the 

general production of soybeans in the State. However, early-
maturing varieties such as Minsoy may be grown for seed 
production and Early Minnesota Manchu for hay production 
under irrigation where corn matures satisfactorily. Yields of 
seed under irrigation at the Huntley Station have averaged 
from 25 to 30 bushels per acre and the yields of hay from 3 
to 3½ tons per acre.”
 Circular No. 171 (March 1943), titled “Varieties of farm 
crops for Montana 1943,” of which this is a revision, does 
not mention soybeans. Address: Dep. of Agronomy and 
Soils, Bozeman, Montana.

1035. Madson, B.A. 1944. Growing soybeans in California. 
University of California Agricultural Experiment Station, 
Lithoprint No. 37. 4 p. April. (Berkeley, Calif.). Also cited as 
Multilith No. 80.
• Summary: Contents: Introduction. Varieties. Climatic and 
soil requirements. Culture. Harvesting. Enemies (Rabbits, 
red spider, and nematodes).
 An excellent summary of experience with soybeans 
in California. “According to the results of tests carried on 
during the past twenty-fi ve years, however, there is little 
prospect of the soybean’s becoming an important cash crop 
in this state. During this period numerous varieties have been 
tested, many of them in several localities; but seldom have 
the yields been high enough to be profi table... or to justify 
continued production.” The two best-yielding varieties (in 
pounds of seed per acre in 1938) were Laredo (1,250) and 
Virginia (1,100).
 Where yields were good, as on bottom lands of the 
lower Sacramento River and warmer coastal valleys, other 
crops would yield a greater net cash return per acre. Notes 
that most available soybean varieties are susceptible to 
shattering. Address: Prof. of Agronomy and Agronomist, 
Univ. of California, College of Agriculture, Agric. Exp. 
Station, Berkeley 4, California.

1036. Pierre, W.H. 1944. Soil fertility factors affecting 
soybean yield. Soybean Digest. April. p. 12-13. [3 ref]
• Summary: Editor’s introduction: “Experiment Station 
studies prove that soybeans are defi nitely not a ‘poor land’ 
crop. They respond as well as other crops to good soil 
management practices, including lime and fertilizer in the 
rotation where necessary, contouring on rolling soils, and 
the use of manure, says Dr. W.H. Pierre, Iowa State College 
agronomist.
 “The importance of the relation between soil 
fertility and the yield of soybeans has often not been 
suffi ciently appreciated nor fully understood. Part of 
this misunderstanding arises from the fact that soybeans 
sometimes produce relatively better yields on soils of 
low to fair productivity than do such crops as alfalfa or 
corn. Moreover, as shall be indicated more defi nitely later, 
soybeans usually do not respond as well to direct fertilizer 
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applications as do other common fi eld crops. There is ample 
evidence, however, to show that soybeans vary markedly 
in yield on different soil types because of differences in the 
natural fertility of the soil or because of differences in soil 
management. It is my purpose in this discussion to review 
some of these fertility factors that affect soybean yields 
and to present some data obtained on several phases of the 
problem.
 “Effect of Fertilisers: In most of the experiments that 
have been conducted in the midwestern states on the value 
of direct fertilization of soybeans with phosphorus and 
potassium, the results have in general been disappointing 
except where the fertility of the soil was low. In experiments 
conducted in Iowa by Dr. M4rtin Weiss in the years 1939 to 
1941, inclusive, a signifi cant decrease of nearly two bushels 
per acre was obtained on two fi elds in 1940 from the use 
of 300 pounds of superphosphate per acre. In the other two 
years, 1939 and 1941, there were no signifi cant increases or 
decreases from the use of either phosphorus or potassium 
fertilizers. Lime increased yields an average of two 
bushels per acre. The yields of the untreated plots in these 
experiments ranged between 20 and 25 bushels per acre.
 “In order to determine whether or not the relatively 
poor results obtained from fertilizing soybeans on soils 
of moderate productivity might be due to the method of 
applying the fertilizer, studies were conducted in 1942-43 
in different sections of the state comparing two general 
methods of applying the fertilizer: (1) plowing under the 
fertilizer, and (2) broadcasting after plowing and before seed 
bed preparation. In some plots the fertilizer was broadcast 
before plowing, while in others it was applied in a narrow 
band in the bottom of the plow furrow. A summary of some 
of the results obtained from seven fi elds studied is reported 
in Table 1.
 “The data show that in only two of the fi elds were 
signifi cant increases in yield obtained from the use of 250 or 
300 pounds per acre of 0-20-20 fertilizer. Moreover, in none 
of the cases did the 500-pound rate of application give higher 
yields than did the 250-pound rate. In the two fi elds where 
increased yields were obtained from fertilizers, different 
results were obtained from the two methods of application. 
In 1942 on the Webster silty clay loam in Story County, 
the yields were higher from broadcasting the fertilizer after 
plowing than from plowing it under. In 1943, however, on 
the Marion silt loam in Monroe County a larger increase in 
yields was obtained from plowing under the fertilizer than 
from broadcasting it after plowing. In both 1942 and 1943 
the rainfall distribution was quite satisfactory during the 
growing season. Although these data are inadequate to allow 
defi nite conclusions to be drawn, it appears likely that in dry 
seasons there may be a real advantage in plowing under the 
fertilizer for soybeans rather than in broadcasting and discing 
it into the soil. The fact remains, of course, that in only two 
of the seven fi elds did fertilizer produce increased yields; but 

it should be noted that these fi elds were all fairly productive, 
as indicated by the yield of the check plots.
 “The fact that soybeans have not responded so well to 
direct fertilization as has corn or other legumes common in 
the corn belt has sometimes led to the erroneous belief that 
soybeans are a ‘poor-soil’ crop. The data obtained in the 
long-time fertility experiments conducted at nearly all the 
midwestern states all show, however, that as the fertility level 
of the soil is raised by the application of lime, fertilizers and 
manure in the rotation, good increases in yield of soybeans 
are obtained. For example, the average yields obtained at 
the Illinois Agricultural Experiment Station from the use 
of different soil treatments in the rotation on four fi elds in 
1937-1941 were as follows: (1) no treatment, 13.7 bushels; 
(2) manure, 18.3 bushels; (3) manure and lime, 22.3 bushels; 
and (4) crop residues, lime, phosphorus and potassium, 21.0 
bushels.
 “Soil Fertility Levels: One of the factors that will help 
to determine the long-time place of soybeans in corn-belt 
agriculture is its ability to compete with corn on soils of high 
productivity. An important question is, do soybeans respond 
as well to high levels of soil productivity as does corn? The 
evidence from many of the long-time rotation and fertility 
experiments in the Midwest indicates that although soybeans 
do respond to lime, manure and fertilizers in the rotation, the 
percentage increase in yield is usually not as high as for the 
corn in the rotation. In most of these experiments, however, 
these results might be explained by the fact that corn follows 
the legume sod whereas the soybeans follow the corn in the 
rotation. Moreover, the manure is applied to corn.
 “In order to get more information on this point, 
soybeans were substituted for corn on one-half the plots 
in second year corn in our four-year rotation experiment 
of corn, corn, oats and clover at the Agronomy farm at 
Ames in 1942 and 1943. In this rotation experiment, which 
has been in progress since 1916, certain of the plots have 
received lime, fertilizer and manure in different amounts and 
combinations, while other plots have not received any soil 
treatment during this 28-year period. The yields of soybeans 
and of corn on the six untreated or lowest-yielding plots and 
on the six highest yielding plots during the past two years 
show quite conclusively that soybeans responded just as 
well to good soil treatment or high fertility level, as did corn. 
With both soybeans and corn, the yields were higher by 41 
percent on the plots that had received lime and manure than 
on the untreated plots. Another interesting result obtained 
in this experiment is the marked response of soybeans to 
large applications of manure in the rotation. Those plots that 
received 20 tons of manure per rotation (4 years) yielded 
an average of 6 bushels more per acre than those that 
received only 8 tons. This indicates that the abundant amount 
of organic matter added in the manure or the nitrogen, 
phosphorus, or potassium it contains is responsible for the 
marked increases in yield.
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 “Contouring: Another practice that is important in 
obtaining high acre yields of soybeans on rolling soils is 
the practice of contouring. In a number of experiments 
conducted in Iowa in 1942 the average increase in yields 
from contouring was 3.2 bushels. Similar results were 
obtained in 1943, the average increase in yield for the two 
years on 68 fi elds being 2.7 bushels per acre. In view of 
the fact that a substantial amount of the expanded soybean 
acreage in 1943 will be on rolling soils, that there is a great 
need of getting the highest production possible, and that 
contouring is very effective in conserving soil and water 
the importance of contouring on such soils should be fully 
recognized.
 “Conclusions: It is evident from this brief discussion 
that soybeans should not be considered a ‘poor land’ crop. 
Just as with other crops high yields can only be obtained on 
soils in a good state of fertility. Although soybeans do not 
respond as well to direct fertilization with phosphorus and 
potassium fertilizer as do such crops as alfalfa or corn, they 
do respond well to good soil management practices. The use 
of lime and fertilizers in the rotation where necessary, the 
practice of contouring on rolling soils, and especially the use 
of manure all contribute to high acre yields.”
 Tables: (1) “The response of soybeans to applications 
of 0-20-20 fertilizer on different soil types, or affected by 
methods of application.” The columns in this table are: 
Experiment number. County. Soil type. Yields of untreated 
plots. Increased yields in plowed under vs. broadcast after 
plowing (most were “none”).
 (2) A comparison of the effect of soil fertility level on 
yields of corn and soybeans (Webster silt loam, Agronomy 
Farm, Ames) 4-year rotation: (1) Corn (2) Soybeans or Corn 
(3) Oats (4) Clover.
 A small portrait photo shows Dr. W.H. Pierre. Address: 
PhD, Iowa State Agric. Exp. Station.

1037. Agronomy Department. 1944. Soybeans: Seed spacing 
for various planting rates and widths of rows. Indiana 
(Purdue) Agricultural College, Mimeo No. 54. May. 1 p.
• Summary: This mimeo contains no text, except in tables. 
The data for both tables is from R.R. Mulvey.
 A tall table near the top contains these columns: (1) 
Distance between rows: 7, 21, 28, 35 and 42 inches. (2) 
Pounds of seed [planted]: Ranges from 20 to 120 lb. (3) Soy 
seed per yard. (4) Inches apart in row (ranges from 1.0 to 3.6 
inches). (5) 1942 yield in bushels per acre for Illini. (6) For 
Richland. (7) 1943 yield for Richland.
 A short table near the bottom contains these columns: 
(1) Distance between rows: 34 inches. (2) Pounds of seed 
[planted]: 25, 35, 45 and 50. (3) 1943 yields for Illini. (4) For 
Lincoln.
 Note: The date received stamp shows that this document 
was received by USDA’s National Agricultural Library 
(NAL) on 11 July 1944. Address: Purdue Univ. Dep. of 

Agricultural Extension [Lafayette, Indiana].

1038. Soybean Digest. 1944. Canadian supply [of soybeans] 
is lower. May. p. 17.
• Summary: “Of the 55,400 acres planted in 1943, about 
47,000 [84.8%] were in Ontario”–according to the Dominion 
Bureau of Statistics. “A recent survey of that Province 
indicates that only 68 percent of the planted area was 
harvested and that approximately 35 percent of the beans 
will be fed to livestock.”
 “In order to keep domestic crushers operating, it has 
been necessary to import small quantities of soybeans from 
the United States. This is probably one of the reasons for 
increasing the 1944 goal from 55,100 to 90,000 acres. A 
price of $1.96 per bushel for No. 1 soybeans, basis Toronto, 
was established as a fl oor level for the 1942 and 1943 crops. 
This price nets the grower about $1.86 at the shipping point.
 “Canada has produced soybeans for several years, but 
it is only since the war began that acreage has expanded 
suffi ciently to make possible a commercial crop of 
importance. The area has been centered chiefl y in southern 
Ontario, although experimental growing has taken place also 
in Manitoba and parts of British Columbia.”
 A table gives Canadian soybean acreage, production, 
and yield from 1936 to 1943. One bushel weighs 60 pounds.
 1936–Acreage: 11,217. Production: 247,984. Yield: 22 
bu/acre.
 1937–Acreage: 8,602. Production: 159,244. Yield: 18 
bu/acre.
 1938–Acreage: 9,250. Production: 203,500. Yield: 22 
bu/acre.
 1939–Acreage: 9,786. Production: 215,292. Yield: 22 
bu/acre.
 1940–Acreage: 10,600. Production: 233,200. Yield: 22 
bu/acre.
 1941–Acreage: 10,900. Production: 216,900. Yield: 20 
bu/acre.
 1942–Acreage: 44,000. Production: 925,000. Yield: 21 
bu/acre.
 1943–Acreage: 50,400. Production: 907,250. Yield: 13 
bu/acre.
 Note: This is one of the few documents seen that gives 
statistics on soybean production in Canada before 1943.

1039. Soybean Digest. 1944. Ontario varieties. May. p. 16.
• Summary: “In his annual report, P.M. Dewan, Ontario 
Minister of Agriculture, gives the bushels per acre yields 
of different varieties of [soy] beans at the Western Ontario 
Experiment Farm, in 1942, as follows:
 “E.F.R., 49.27; Wisconsin Robust, 49.27; Michigan 
Robust, 48.41; Navy (Wigle), 48.41; Guelph Selected, 47.98; 
Ithaca Robust, 47.54; Michelite, 46.68, Blue Pod, 39.76; 
Burbank (Alberta), 38.90; Yellow Eye, 34.58; Red Kidney, 
34.58; Pinto, 32.58; B.C. White, 31.98; B.C. Speckled, 
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26.80; Alberta Brown, 12.97.
 “’E.F.R.,’ Michelite and the different types of Robust 
beans gave the largest yields. Michelite was slightly down 
in the test this year but continues to give the highest average 
over a period of years.”

1040. Soybean Digest. 1944. Grits and fl akes from the 
industry: New pamphlet estimates acreage, yield, and 
production of soybeans harvested for beans. June. p. 17-18.
• Summary: “The crop reporting board of the Bureau of 
Agricultural Economics, Washington [DC], has assembled 
and published in a 57-page pamphlet estimates of acreage, 
yield and production of soybeans harvested for beans for 
the years 1940-43 by counties for the 15 leading soybean 
producing states. The estimates were prepared by the 
agricultural statisticians for these 15 states, which represent 
about 98 percent of United States production.”

1041. Scientifi c American. 1944. Soybean oil: Production 
increased by new varieties. 171:35. July.
• Summary: “Four fi fths of the fats and oils in the United 
States imported in pre-war years will be replaced by the oil 
from home-grown soybeans, according to fi gures developed 
by Dr. M.A. McCall of the United States Department 
of Agriculture in a recent review of the scientifi c crop 
improvement activities of the Department and the state 
agricultural experiment stations.”
 Concerning harvested acres of soybeans:
 1941–5,855,000 acres
 1942–10,762,000 acres
 1943–11,492,000 acres estimated
 1944–14,000,000 acres requested with an average yield 
of 17.3 bushels per acre. This crop should produce 1.6 billion 
pounds of soybean oil.
 Newly introduced varieties of soybeans have made a 
major contribution to our war economy.

1042. Arnold, H.C. 1944. Agricultural Experiment Station, 
Salisbury. Annual report of experiments, season 1942-43. 
Rhodesia Agricultural Journal 41(4):208-25. July/Aug.
• Summary: Yields of maize and soya beans in bags (200 
lb each) per acre are given. Soya bean yields are up 30% 
because (1) a heavier yielding strain, Hernon 107, was sown; 
(2) there was complete inoculation with the specifi c bacteria 
through sowing on land which had grown soya beans only 
2 years previously; (3) the frequent rain favored soya bean 
growth.
 The effect of various manurial dressings [fertilizers such 
as compost, lime, phosphate, and various combinations of 
these] on soya bean seed production was studied. Compost 
+ lime gave the highest yields (8.8 bags/acre; 1 bag = 200 
lb). Soya beans were also used as a green manure crop and 
their effect on maize and on other soya beans was shown to 
be signifi cant. Soya bean strain trials were conducted. The 

best Hernon strains in general cultivation now are No. 107, 
55, and 18. Address: M.B.E., Manager, Salisbury Agric. Exp. 
Station.

1043. Moyer, Raymond T. 1944. The agricultural 
potentialities of Manchuria. Foreign Agriculture (USDA 
Foreign Agricultural Service) 8(8):171-91. Aug. [12 ref]
• Summary: The name Manchuria has been used for 
some centuries by Western peoples as a designation for 
the territory located outside the Great Wall, northeast of 
China proper. The Chinese during more recent times have 
called it the Three Eastern Provinces, meaning Liaoning 
(Fengtien), Kirin [Jilin], and Heilungkiang Provinces. Under 
the Japanese after 1931 this territory, together with that of a 
fourth Province, Jehol, was organized into a political entity 
to which the name “Manchoukuo” was given. As used in 
this discussion, Manchuria refers to the territory included in 
the four Provinces. Together they cover an area estimated at 
496,531 square miles, which is greater than the combined 
areas of Germany, France, Belgium, and the Netherlands. 
The population in 1940 was stated to be about 43 million, at 
least 90% of which was Chinese. A distinction is often made 
between North Manchuria and South Manchuria. No sharp 
line of demarcation divides these regions. The 44th parallel 
is sometimes used as a line divided the two.
 Slightly more land is devoted to the production of 
soybeans than to any other crop. The important pre-war crop 
regions and their principal crops are as follows: Kaoliang-
millet-soybean region–grows a tall, grain sorghum called 
kaoliang, Maize-soybean-kaoliang region, Soybean-millet-
kaoliang region, and the soybean-wheat-millet region. 
The soybean acreage of Manchuria was 8,700,000 acres, 
Kaoliang covered 7,300,000 acres, millet had 6,300,000, 
and maize and wheat had 3,300,000 and 2,700,000 acres 
respectively. The calculated yield of soybeans, over the 
5-year period 1934-38, averaged 16.8 bushels per acre as 
compared with 17.2 for China and 16.1 for the U.S. (1931-
39).
 Of the total value of all products exported, average 
1933-37, approximately 70% was contributed from 
agricultural and animal products. Soybeans and soybean 
products alone accounted for 49% of the total. The annual 
export of soybeans averaged about 2,300,000 short tons. 
Soybean oil averaged about 88,000 tons which, if converted 
into its equivalent in soybeans, brings the total, in terms of 
soybeans, to about 3,200,000 tons. Further amounts of other 
beans exported raises the total average quantity to about 
3,400,000 tons. In addition, about a million tons of soybean 
cake were exported (see table 6). Of the soybeans exported, 
about 60% went to Europe and most of the remainder to 
Japan and to China proper. Of the oil, Japan took a major 
part, but China also took a large quantity. Of the cake, about 
80% went to Japan and most of the remainder to China.
 From 1934-38 the average amount of soybeans produced 
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was 4,362,000 short tons. There were 3,157,000 short tons 
available for export, and they imported none. Thus there 
were 1,205,000 short tons available for utilization, and 
1,024,000 tons available after providing for feed and seed. 
The number of pounds available, per capita, for human 
consumption in Manchuria was 57.8 pounds. In China 
proper, it was only 29.8 pounds. Address: Offi ce of Foreign 
Agricultural Relations.

1044. Probst, A.H.; Cutler, G.H. 1944. Lincoln: A new mid-
season variety of soybean well adapted for central Indiana. 
Indiana (Purdue) Agricultural College, Agronomy Mimeo 
No. 42. Aug. 5 p.
• Summary: “Lincoln is the most promising mid-season 
variety of soybean released to date.
 “Origin: The Lincoln soybean variety is a selection 
from a natural cross, probably between a white-fl owered 
Mandarin plant and Manchu, made in 1934, by Dr. C.M. 
Woodworth, Chief in Plant Genetics, Illinois Agricultural 
Experiment Station. The fi nal selection, L6-685, was made 
by Dr. L.F. Williams, Associate Agronomist, U.S. Regional 
Soybean Laboratory*, Bureau of Plant Industry, Soils, 
and Agricultural Engineering, United States Department 
of Agriculture, cooperating with the Illinois Agricultural 
Experiment Station in soybean breeding.
 “Description: The Lincoln soybean resembles the 
Mandell variety in appearance, height, standing ability, 
time of maturity, and in most other respects except that it is 
higher yielding, produces seed of much higher oil content, 
and has white fl owers instead of purple. The white fl owers 
distinguish it from all other varieties with brown pubescence 
now grown in Indiana. Lincoln is intermediate in height 
between Dunfi eld and Illini. It lodges less than either of these 
two varieties, but is not as stiff-stemmed as Richland.
 “The seed is yellow with a prominent black hilum, 
medium in size (3,000 per pound), about the same size 
as Mandell, slightly larger than Illini (3,200 per pound), 
and slightly smaller than Dunfi eld (2,750 per pound), 
and Richland (2,800 per pound). Three seeds to the pod 
predominate when grown on fertile soil.
 “Cooperative Tests in Indiana: The U.S. Regional 
Soybean Laboratory has cooperated in the testing of soybean 
varieties at eight different locations representing different 
soil and climatic conditions in Indiana. Lincoln has been 
included from one to four years at all locations and the yield, 
chemical composition, and maturity results as compared to 
several other varieties of soybeans are given in Tables 1, 2, 
and 3.
 Footnote: * A cooperative organization participated 
in by the Bureau of Plant Industry Soils, and Engineering, 
Agricultural Research Administration of the U.S. Department 
of Agriculture and the Agricultural Experiment Stations of 
Arkansas, Florida, Georgia, Illinois, Indiana, Iowa, Kansas, 
Louisiana, Michigan, Minnesota, Mississippi, Missouri, 

Nebraska, North Carolina, North Dakota, Ohio, Oklahoma, 
South Carolina, South Dakota, Tennessee, Texas, Virginia, 
and Wisconsin.
 On page 3 are 2 tables: (1) “A Comparison of Yield, 
Maturity, and Chemical Composition of Lincoln and Several 
Other Varieties of Soybeans Grown at Four Locations in 
Northern and North Central Indiana.” The other varieties 
are: Early: Earlyana, Richland. Mid-season: Dunfi eld, 
Illini, Lincoln. The four locations are LaGrange, Wanatah, 
Bluffton, Lafayette. The chemical composition gives (in all 
tables) the percentage of oil, percentage of oil, and iodine 
number of the oil.
 (2) “A Comparison of Yield, Maturity, and Chemical 
Composition of Lincoln and Several Other Varieties 
of Soybeans Grown at Three Locations in Central and 
Southeastern Indiana.” The other varieties are: Mid-season: 
Dunfi eld, Illini, Lincoln. Late: Patoka, Chief. The three 
locations are Lafayette, Greenfi eld, Vernon.
 Page 4: The top half contains a third table and the 
bottom half more text: (3) “A Comparison of Yield, 
Maturity, and Chemical Composition of Lincoln and Several 
Other Varieties of Soybeans Grown at Two Locations in 
Southwestern Indiana.” The other varieties were: Mid-
season: Illini, Lincoln. Late: Patoka, Chief, Gibson, Kingwa.
 “Adaptation: The Lincoln variety of soybean is well 
suited to the same conditions under which other varieties 
of the same maturity group, such as Dunfi eld, Mandell, 
Manchu, and Mingo, are grown in Indiana, and might well 
replace these varieties in this state because of its high yield, 
good standing ability, and high oil content. It is best adapted 
in central Indiana. Lincoln should be used only for early 
planting in northern Indiana and for medium-late planting 
south of U.S. Highway 50, because of its time of maturity. 
Earlyana, Richland, Patoka, Gibson, and Chief, are expected 
to continue to fi ll the conditions of their Special adaptation 
for which they have been recommended.
 “Seed Quality: Lincoln has equalled or excelled Illini 
and Dunfi eld in seed quality in central and northern Indiana. 
It has produced seed of a poorer quality than Gibson or 
Chief, when planted in May in southwestern Indiana in 1942 
and 1943, but has about equalled the seed quality of Illini in 
this area of the state. Date of planting studies at Evansville 
indicate that fairly good seed quality is obtained with Illini 
when planted after the fi rst week of June. Similar results may 
be expected with Lincoln.
 “Cooperative Regional Tests: Lincoln has been widely 
tested throughout the soybean belt in 95 cooperative 
tests between the U.S. Regional Soybean Laboratory and 
the Illinois, Ohio, Iowa, Missouri, Nebraska, Michigan, 
Wisconsin, Virginia, and Purdue Agricultural Experiment 
Stations. The tests were conducted in Illinois in 1938: Illinois 
and Ohio in 1939: Illinois, Ohio, Iowa, and Indiana, in 
1940 and 1941: Illinois, Ohio, Iowa, Indiana, Missouri, and 
Nebraska, in 1942: and in Illinois, Ohio, Iowa, Missouri, 
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Nebraska, Michigan, Wisconsin, Virginia, and Indiana, in 
1943. The results of these tests are presented in Table 4.
 Page 5 contains two tables plus text. Table (4): 
“Summary of Yield and Chemical Data for Lincoln, Illini, 
and Dunfi eld Soybeans Grown in Regional Tests in Indiana, 
Illinois, Ohio, Iowa, Missouri, Nebraska, Wisconsin, 
Michigan, and Virginia, 1938-1943.”
 “Lincoln has exceeded the average yield of Dunfi eld and 
Illini in each of the individual years and has averaged 5.2 
bushels, or 18.6 per cent. higher than these varieties for the 
six-year period. It likewise has had better quality seed and 
has lodged less than either of these varieties. The oil content 
has been high, even exceeding Dunfi eld, a variety noted for 
its high oil content. In these tests, Lincoln has matured about 
one and one-half days earlier than Illini and about the same 
as Dunfi eld.
 “Lincoln Excels Mandell in Grain Yield and Oil 
Content: In 31 of the cooperative regional tests conducted 
in the states indicated above during the three-year period 
1940-1942, Lincoln averaged 34.2 bushels per acre and 21.4 
per cent oil in comparison to Mandell which averaged 28.3 
bushels per acre and only 19.1 per cent oil.
 “Hay Yields: Hay yield tests were made at Lafayette, 
Indiana, by R.R. Mulvey, Associate in Crops in Agronomy, 
Purdue University, and are presented in
 Table 5: “Yield of Hay of Lincoln and Several Other 
Varieties of Soybeans Grown at the Soils and Crops Farm, 
Lafayette, Indiana, 1942-1943.” The varieties are: Early: 
Earlyana. Mid-season: Lincoln, Dunfi eld. Late: Gibson, 
Patoka. Gibson had the highest hay yield at 2.82 tons/acre 
compared with Lincoln at 2.68.
 “Lincoln Soybean Seed Available for 1945: 
Approximately 5,600 acres were planted with the Lincoln 
soybean in 1944 in 75 Indiana counties by some 300 growers 
who agreed to have the seed certifi ed and make it available 
for planting in 1945. Since Lincoln growers are located in all 
the important soybean-growing counties in the state, a supply 
of seed should be available locally. The names of local 
growers may be obtained from the county agent: or seed 
sources secured by writing to the Indiana Corn Growers’ 
Association, West Lafayette, Indiana.” Address: 1. Assoc. 
Agronomist, Div. of Forage Crops and Diseases, Bureau 
of Plant Industry, Soils, and Agricultural Engineering, 
Agricultural Research Administration, USDA; 2. Asst. 
Chief in Agronomy, Purdue Univ. Agric. Exp. Station [West 
Lafayette, Indiana].

1045. Quayle, W.L. 1944. Soybean trials in Wyoming. 
Wyoming Agricultural Experiment Station, Bulletin No. 267. 
12 p. Aug.
• Summary: “Livestock feeders in Wyoming have become 
interested in soybeans because of the increasing use of 
soybean meal in feeding operations. The three-year test 
conducted at the Torrington substation showed that one lot 

of yearling steers on a ration of ground barley, beet pulp, 
soybean meal and alfalfa made the same rate of gain and at 
approximately the same feed cost as another lot fed a similar 
ration except that cottonseed meal was used instead of 
soybean meal...
 The fi rst soybean trials in Wyoming “were made 
on the Sheridan Field Station* (Footnote: *The work at 
the Sheridan Field Station, by the U.S. Department of 
Agriculture and the Department of Agricultural Substations, 
cooperating), 1923 to 1927, where the frost free period is 142 
days and the altitude is 3,800 feet... Dry farming methods 
were used at this station. Unfavorable weather conditions for 
some of these years and the use of unsuited varieties together 
with rabbit and grasshopper damage resulted in very light 
yields. With better adapted varieties the trials were resumed 
in 1937, and larger yields were obtained...
 “Three varieties were tested under irrigation at the 
substation near Worland in 1929 and 1930... Trials were 
started under irrigation at the Torrington station in 1940... At 
the Afton substation, which is under irrigation, at an altitude 
of 6,200 feet, a trial planting of twenty early varieties was 
made in 1942.”
 Results of these trials are then given, by substation. At 
Sheridan, the soybean “crops for 1923-1927 were so small 
that they were not harvested.” During the period 1938-1942 
inclusive the yields at Sheridan ranged from 0.28 to 9.65 bu/
acre, both attained in 1938. The highest 5-year average seed 
yield was 5.03 bu/acre for Manchu Macauley. At Torrington 
(1940-1943) the highest one-year yield was 27.3 bu/acre 
from Cayuga in 1942 and the highest 4-year average yield, 
17.4 bu/acre, was produced by Wisconsin 606. The report 
concludes: “Under these conditions, higher yielding varieties 
of soybeans will have to be developed before their use as a 
commercial crop in this part of the state can be justifi ed.” 
Address: Director, Experiment Farms, Laramie.

1046. Staten, Hi W. 1944. Soybeans for the Southwest. 
Soybean Digest. Aug. p. 9-10.
• Summary: Editor’s introduction: “Interest in oil-bearing 
soybeans is increasing in the southwestern states. An 
excellent survey of soybeans and their possibilities in the 
Southwest by the agronomist at the Oklahoma experiment 
station. From an address before the Southwestern Regional 
Chemurgic clinic.”
 “The soybean seems to be peculiarly sensitive to 
changes of soil and climate. Differences in the behavior of 
a variety in different localities are often so striking as to 
make it appear like another variety. In general, the climatic 
adaptation of the crop is about the same as for corn. The 
crop is especially adapted to the northern half of the Cotton-
belt and the southern half of the Cornbelt. After the plant 
is well started, it withstands short periods of drought, and 
wet seasons do not seriously retard growth or decrease 
yields. The period of germination is the most critical stage, 
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when excess moisture or prolonged drought is likely to be 
injurious. It is less susceptible to frost than are cowpeas, fi eld 
beans and corn, light frosts having but little effect on the 
plants when young or when nearly mature.
 “The soybean will succeed on nearly all types of soils, 
the best results being obtained on the mellow fertile loams 
or sandy loams. In general, the soil requirements are about 
the same as those for corn, but the soybean will make a 
more satisfactory growth than corn on soils of low fertility, 
provided the inoculating organisms are present. It must be 
recognized, however, that soybeans grown for grain are a 
‘good land crop.’ This is contrary to the often prevailing 
opinion that grain soybeans will make profi table yields on 
low-fertility soils. It is evident from this discussion that 
soybeans should not be considered a ‘poor land’ crop. Just 
as with other crops, high yields can only be obtained on soils 
in a good state of fertility. This point is especially important 
in the Southwest where soil moisture is the primary limiting 
factor in crop production.
 “After this brief discussion, I will now give 
consideration to the possibilities of soybeans in the 
southwestern states, namely Kansas, part of Missouri, 
Arkansas, Louisiana, Texas, Oklahoma, and eastern 
New Mexico and Colorado. The climatic factors for crop 
production in this large area are quite variable. The average 
annual rainfall varies from 15 inches in the west to more than 
50 inches in the eastern section. The altitude ranges from sea 
level to over 6,000 feet. Other natural factors which must 
be given serious consideration in soybean production are 
summer rainfall, length of growing season, temperatures, hot 
winds, evaporation, and humidity.
 “Increase justifi ed: Most of the experiment stations of 
this southwest area report 20 to 25 years of historical data 
in soybean research. In summarizing these reports, there is 
a general trend toward a larger acreage of soy-beans for oil. 
This is especially true in the states of Kansas, Missouri and 
Arkansas. The other southwestern states have not, in the 
past, grown a very large acreage of oil beans. The general 
plantings have been for forage and soil building. During 
the past two years, however, there are signs of increased 
interest among farmers. This is especially true in Oklahoma, 
Louisiana, and Texas. The western semi-arid states have not 
given much attention to soybean production.
 “The state of Kansas reports further increase in the 
acreage of soybeans is justifi ed in the eastern one-fourth of 
the state. Missouri reports successful production off soybeans 
as a grain crop is vitally important now from the standpoint 
of war needs and requires quite different consideration from 
growing the crop as a hay. The sharp upturn in the need 
and prices has stimulated interest in growing soybeans for 
grain. Arkansas and Louisiana report defi nite trends towards 
increased acreages.”
 A 4-column table gives harvested soybean acres for the 
states of Kansas, Missouri, Arkansas, Louisiana, Texas, and 

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

1047. Lehmann, E.W.; Bateman, H.W. 1944. Contributions 
of machinery and power to soybean production (Continued–
Document part III). Soybean Digest. Sept. p. 25-27.
• Summary: (Continued): “Tractor Power: Through a proper 
combination of machines and certain changes in practices, 
farmers have not only been able to reduce labor but have also 
made more effi cient and economical use of tractor, power in 
soybean production. It is becoming generally known that the 
cost of operating a tractor when it is loaded at 25 percent of 
its capacity is almost as great as when it is loaded to 75 to 
100 percent. Studies made by the Department of Agricultural 
Engineering of the University of Illinois indicate that many 
farmers can further improve their operating economies by 
using a combination of machines to take full advantage of 
the tractor power available as well as to reduce further the 
labor requirements. Combining the operations of discing 
and drilling required only 63 percent of the labor and 58 
percent of the fuel required to do these two operations 
separately. These operations come at a time when there is a 

peak demand on labor, and it is important to reduce the labor 
requirements to a minimum.
 “It should be remembered that planting beans in rows 
and the necessity of cultivating them increases the labor time 
required. It is important to note that the actual planting width 
of an 8-foot drill is increased to 9 1/3 feet when planting 
four 28-inch rows, while the actual planting width of a two-
row corn planter is only 7 feet, which increases its time 
requirement for planting as compared with the drill. There 
is no advantage over a 2-row corn planter if four 21-inch 
rows are planted with an 8-foot drill. Time is saved, however, 
in combining 42-inch rows with a 5-foot combine as the 
effective width is thereby increased to 7 feet, while only two 
28-inch rows or slightly less than 5 feet could be cut with a 
5-foot machine. On the other hand, a 6-foot machine could 
be used to cut three 28-inch rows or a total width of seven 
feet.
 “Another saving some farmers have made is by 
preparing a satisfactory seedbed for soybeans without 
plowing [later known as “no till”]. This greatly reduces 
the labor and fuel required, and removes the possibility 
of plowing up a crop of weed seed which may have been 
plowed under in previous years.
 “To determine the over-all effect or the contribution of 
power and machinery to increased production and yields of 
soybeans is next to impossible. Timeliness in planting and 
its relationship to moisture availability, the control of weeds, 
planting to proper depths, etc., have had their infl uence on 
the increased yields that have resulted. However, we cannot 
express these benefi ts in exact terms as defi nitely as we can 
the effect of the combine on net or harvested yields.
 “The average yield of soybeans in Illinois as reported 
for the 5-year period of 1919 to 1923 before the combine 
was used was 11.6 bushels per acre. Tests of the common 
methods of harvesting beans during this period showed a 
loss of approximately 30 percent in Illinois. The average 
used in the illustration taken from tests, of similar methods, 
made in Illinois and other states amounts to 28.7 percent. 
On this basis, the harvested yield was only 71.3 percent of 
the total produced which amounted to 16.3 bushels per acre. 
Improved varieties, improved practices, improved planting, 
use of the combine, etc., have increased the harvested yield, 
however, to 20.9 bushels per acre during the 1939-43 period. 
With the combine harvesting method, however, instead of 
losing 28.7 percent of the beans, only 8.8 percent loss occurs 
under average conditions. Then the total calculated yield 
produced during 1939-43 was 22.9 bushels per acre.
 “The contributions of the various factors resulting in 
increased yields during the period from 1919 to 1943 have, 
therefore, increased the harvested yield 80 percent. If we 
assume that the total crop of 22.9 bushels had been harvested 
by the methods of 1919 to 1923, the harvested yield would 
have been 16.3 bushels instead of 20.9 bushels, or the 
difference of 4.6 bushels could be credited to the combine.
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 “All individuals and groups who have helped to make 
possible the various power and machinery contributions 
to increase soybean production and yields are to be 
commended: the agricultural engineers along with the 
manufacturers in particular who have improved the 
combine and adapted it to the needs of the small farmer, 
who have designed and built new machines and made 
existing machines better suited for soybean production, and 
who have virtually made a complete conversion in their 
harvesting machinery business; the agronomists who have 
developed better varieties and determined the production 
requirements needed for maximum yields; the experiment 
station agricultural engineers and farm managers who 
have determined the factors infl uencing effi cient use of 
machinery and labor and other practices that improve 
production and increase the profi t; and the farmers who have 
used their farms as proving grounds to make the various 
phases of production practical to the end that the production 
of soybeans is profi table for the farmer and their use is 
profi table to the processor.”
 A small portrait photo (p. 25) shows E.W. Lehmann. 
A small photo or illustration (p. 27) shows “one of the new 
self-propelled combines.” This reminds use that most earlier 
combines were pulled (and powered) by tractors. Address: 
1. Head, Dep. of Agricultural Engineering, Univ. of Illinois 
[Urbana, Illinois]; 2. Associate in Agricultural Engineering.

1048. Arnould, J.F. 1944. Le Soja [Soybeans]. Revue 
d’Agronomie Coloniale (Costermansville) 1(2):7-39. Dec. 
[Fre]*
• Summary: Contents: Summary. Part I. Introduction. 
Botanical. Soybean culture. Threshing. Yields. Storage. 
Inoculation. Part II. Varietal improvement: Adaptation, 
selection, study of heredity. Chemistry of the soybean. 
Technology: Uses, transformations. Address: Ingenieur 
Agronome A.I. Gx. [Association des Ingenieurs sortis 
de l’Institut Agronomique de l’Etat a Gembloux] 
[Costermansville].

1049. Voelkischer Beobachter–Wiener Ausgabe (Vienna). 
1945. Sojaanbau–kriegswichtig [Soybean cultivation–
Important for the war]. 58(10):5. Jan. 12. [Ger]
• Summary: “In order to ensure the food freedom of the 
German people right during the current situation, the greatest 
attention is to be devoted to the increased production of 
fat and protein. Thanks to its multifaceted possibilities 
of use as a provider of both protein and fat, the soybean 
(Sojabohne), that ancient crop from East Asia, has been 
called upon fi rst of all to become a factor in world power 
and to stand with dignity in its signifi cance beside that of 
petroleum, fi brous material, coal, and iron. The cultivation 
of the soybean makes possible the highest yield of protein 
and fat from a unit of area! We are capable of covering our 
requirement of carbohydrates within the Greater German 

Reich by means of the cultivation of potatoes, beets, and 
grain. Clover, alfalfa, and the cultivation of the other 
legumes (peas and beans) make possible for us as providers 
of protein a substantial closing of the protein gap, and the 
cultivation of oil crops (winter rapeseed, poppies, saffl ower, 
Roland fl ax (Rolandlein), oil fl ax, and so on), along with 
the increased production in milk fat, have to contribute to 
opening up the bottleneck in the supply of fat. If it is taken 
into consideration that within the framework of the war food 
economy, the soybean has been tirelessly enlisted fi rst and 
foremost as a high-quality protein plant for the supply of the 
troops in the army, and that as a result of the discontinuation 
of the import possibilities of soybeans, we have to rely 
exclusively upon our own production, then the fulfi llment 
of the slogan “Grow Soybeans!” (“Bauet Sojabohne!”) 
is a decisive contribution to the sixth Battle for Wartime 
Production (Kriegserzeugungsschlacht).
 From the business management point of view, the 
cultivation of soybeans (Sojaanbau) has also turned into a 
rewarding source of income thanks to the justifi ed increase 
in prices and to the presence of varieties that are certain to 
mature. The soybean, as a legume and consequently as a 
natural gatherer of nitrogen, signifi es at the same time in 
its value as a previous crop [in a crop rotation] a valuable 
enrichment of our subsequent crops as we make demands 
upon it now specifi cally within the context of the lack 
of nitrogen fertilizers. The expenditure in labor with the 
cultivation of soybeans (Sojakultur) is at most a quarter 
higher than that of cereal crops (Halmfrucht). In any case, 
with regard to the planting time, distancing within the 
stand (density of sowing), and the measures of care, the 
experiences that have been collected must be taken into 
consideration. Carrying out the planting as early as possible–
and therefore starting from the middle of April–in order to, 
in so doing, take advantage of the length of the vegetation 
period that is available to the greatest extent possible is just 
as important as the adherence to the correct sowing density. 
The latter is indicated by the Soya Circle in consideration 
of the germination capability and the seed size to every 
grower with the sending of the seeds to be sown. The 
quantity that is sent therefore corresponds to the quantity 
of seeds to be sown on the requested area. The distance 
between rows continues with between 25 and 40 centimeters 
to be considered as ideal, within the context of which it is 
to be taken into consideration that the varieties with more 
abundant foliage (Angerer, Wolfsthaler, and Südmährische) 
tolerate the 40 centimeter distance better.
 The most important cultivation which remains crucial 
for success is to be indicated as the fi rst hoeing, which 
absolutely has to be done before the hoeing of the sugar 
beets. If the soybeans (Soja) are kept weed-free in the early 
stage of development, then and only then are their further 
fl ourishing ensured. In addition, every soybean grower 
(Sojaanbauer) will furthermore receive more detailed 
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instructions.
 The diffi culty which the fulfi llment of the oil crop 
apportionment places upon our dry areas is at this point 
in time made more easy by the fact that soybeans are 
completely taken into account in the oil crop apportionment. 
The entire cultivation of soybeans takes place in 
organizational terms through the Soya Circle in Vienna, 
and the farmers who plant soybeans under the contract are 
entitled to the following advantages:
 1. The complete taking into account of the areas of 
soybean cultivation in the prescribed areas of oil crop 
cultivation.
 2. An increased purchase price of 120.00 reichsmarks 
per 100 kg of the soybean harvest (Sojaernte) as calculated 
under the contract.
 3. The return shipment of 30 percent of the quantity 
of soybeans (Sojamenge) that had been delivered in 
the form of residues from the processing of soybeans 
(Sojaverarbeitungsrückständen) or other fodders.
 4. A special allocation of commercial fertilizers, 
and specifi cally in the areas of the provincial farming 
communities (Landesbauernschaften) of the Lower Danube 
and of Vienna of 150 kg of Thomas meal per 1 hectare of 
soybean growing area (Sojaanbaufl äche).
 The exploitation under the plan of the areas of 
cultivation that are most suitable is the precondition for the 
soybean–as a plant that is in need of heat, even though it is 
also capable of adaptation–achieving cultivation in the dry 
areas of the Pannonian Basin (pannonische Trockengebiete). 
Constant wetness and humidity that is too high are 
detrimental to it. Therefore, what comes into question for 
the cultivation of soybeans are all those areas in which 
corn of the middle to late-maturing varieties matures. The 
application for the cultivation of soybeans can take place 
directly with the Soya Circle in Vienna. As a result of the 
application that has arrived, the grower will be sent by the 
Soya Circle the cultivation contract as well as the seeds for 
sowing and the inoculant that are necessary for growing, as 
well as the cultivation instructions.
 Note 1. Translated by Philip Isenberg (MM, CT), Long 
Beach, California.
 Note 2. This newspaper was published from 1920 
until 30 April 1945; it was the NSDAP’s journalistic 
campaign paper and the fl agship to National Socialist (Nazi) 
propaganda. NSDAP stands for Nationalsozialistische 
Deutsche Arbeiterpartei [National Socialist German 
Workers’ Party]–a Nazi party.

1050. Woodworth, C.M. 1945. Lincoln and other new 
varieties of soybeans. National Farm Chemurgic Council, 
Chemurgic Paper No. 409. 3 p. Feb. 7.
• Summary: “Broadcast over Radio Station WILL, Farm and 
Home Week, February 7, 1945. Published by the National 
Farm Chemurgic Council, 50 West Broad Tower, Columbus 

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

too late for central Illinois, but probably should not be grown 
north of Champaign County.
 “Viking was developed from the same hybrid as Chief, 
by the Illinois Agricultural Experiment Station. It appears 
to be well adapted to the western side of the state. It grows 
as tall as Chief, but is earlier and stands better. The seed 
cannot be distinguished from seed of Manchu, Mandell, and 
Lincoln. At present there is only a small amount of pure seed 
eligible for certifi cation, but this will be increased rapidly.
 “Of the late varieties, Patoka and Gibson are newest, 
both developed and distributed by the Purdue Agricultural 
Experiment Station. Patoka is a pure-line selection of Mt. 
Carmel. It is adapted to south-central and southern Illinois, 
averages 140 days from planting to maturity, and is about 5 
days earlier than Gibson. Both Patoka and. Mt. Carmel have 
matured and done well at Urbana. In results published in 
Indiana Circular 270, Patoka and Gibson were about equal in 
yield, and exceeded Macoupin by approximately 6 bushels 
per acre. Patoka has also done well in tests at Urbana and 
Alhambra in Illinois; it stands near the top in both tests. On 
thin soil it grows rather short.
 “Being later than Patoka, Gibson will likely be grown 
farther south in Illinois, but may not extend as far north into 
central Illinois as that variety. In southern Illinois, Gibson 
will meet keen competition with Macoupin, Morse, Chief, 
Mt. Carmel and Patoka. At Brownstown in Fayette County, 
Illinois, Macoupin exceeded Gibson last year by nearly 2 
bushels per acre even though Gibson was later.
 “In chemical composition, Lincoln is the best of all the 
varieties that have been mentioned, but all are satisfactory. 
Oil and protein vary somewhat from year to year and at 
different locations. Varieties also differ somewhat, but 
only a few varieties have been tested that are so low as to 
be objectionable on this point alone. An example is the 
McClane, which also has other undesirable traits.
 “In this discussion 6 new soybean varieties have been 
mentioned; namely, Lincoln, Earlyana, Chief, Viking, 
Patoka, and Gibson. These range in maturity from medium 
or medium-early to late, and are adapted to different sections 
of Illinois. They are good to outstanding in their maturity 
groups, and their development and production have already 
contributed greatly to the soybean improvement program in 
Illinois.
 “The soybean growers of the state thus have a list 
of good varieties from which to choose. We recommend 
that they determine the maturity group best suited to their 
conditions, then try out the varieties in that maturity group 
in order to decide what variety or varieties they prefer. One 
should not discard an old variety to make room for a new one 
until comparative tests reveal benefi ts from the new that are 
worth changing for.”

1051. Pohjakallio, Onni. 1945. Soijapavusta (Glycine hispida 
Max.) [About the soybean]. Luonnon Ystava (Friend of 
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Nature) 49(1):24-28. Feb. [Fin]
• Summary: In 1936, from May to September, soybean 
fi eld plot trials were conducted at the Agricultural Research 
Centre, Dep. of Plant Breeding, Jokioinen [pronounced yo-
ki-OI-nen] in southern Finland [just southwest of Forssa, at 
about 60.8º north latitude].
 Soybean varieties were not able to produce any mature 
seeds in most of the trial years, except 1937, when the 
summer was very long and warm. Also in 1938 some 
varieties produced seed yields with a high germination 
percentage. Trials were conducted for seed production, but it 
is not stated which variety gave the best seed yield.
 The text states that the earliest varieties in the trials were 
Manitoba (probably from Canada), Hokkaido (probably 
from Japan), Soya Vilnensis (from Lithuania), and Aro (from 
Sweden). A number of other varieties, whose names are not 
given, were also used in the trials. Table 1 shows varieties 
used in a 1943 trial: Manitoba, Manchuria, Virginia, and Ön 
(from Japan). Table 2 shows that the variety Peking was used 
in another 1943 trial.
 Page 24: “Soybean is not adapted to growing in Sweden, 
but because it possesses many promising characteristics it 
is of interest. So the Swedish government has given money 
(10,000 SEK) for the breeding of soybean varieties. Also 
in Finland, in the Department of Plant Breeding, Jokioinen, 
some preliminary soybean trials were conducted.”
 Page 25: “It has been reported that soybean yield in 
Germany has been 10,000 to 30,000 kg/ha of fresh seed, 
5,000 to 8,000 kg/ha of hay, or 800 to 3,000 kg/ha of dry 
soybean seeds. Also in Sweden, in trials conducted in 1938, 
yields of 1,800 kg/ha of seeds were attained, but in 1941 the 
mean yield was 529 kg/ha and in 1942 only 240 kg/ha. In 
Finland, the soybean has been cultivated on such small areas 
that one cannot speak of yields per hectare. In most of the 
years, the fi eld trials in Finland produced no yield of mature 
seed. In the trials at Jokioinen in the years 1936-1944, where 
the earliest varieties (except in 1936) were tested, the pods 
were able to reach the yellow color only in 1937, when the 
summer was very warm.” A photo (p. 25) shows the soybean 
variety Hokkaido growing in Jokioinen in 1937.
 Page 28 notes that it is said that the soybean is a crop 
for short daylength, but great differences have been found in 
that character between varieties. “Our plant breeders should 
try to breed soybean varieties that are adapted to conditions 
in Finland. Therefore soybean varieties which possess the 
lowest sensitivity to photoperiodism have been crossed 
together in Finland.” The variety which was least sensitive to 
photoperiod was Manitoba.
 Note 1. This is the earliest document seen (Aug. 2015) 
concerning soybeans in Finland, or the cultivation of 
soybeans in Finland. This document contains the earliest date 
seen for soybeans in Finland, or the cultivation of soybeans 
in Finland (1936). The source of these soybeans is unknown.
 Note 2. This document was discovered and partially 

translated for Soyfoods Center in Jan. 1995 by Dr. Simo 
Hovinen a plant breeder at Boreal Plant Breeding in 
Jokioinen, Finland. He tried unsuccessfully to fi nd the 
original fi eld reports of the soybean fi eld trials conducted 
at Jokioinen during the years 1936-1944. He also searched 
through many research series from Finland but was unable 
to fi nd any article about the trials mentioned in Onni 
Pohjakallio’s text.
 Note 3. This is the earliest document seen (Aug. 
2018) that concerns photoperiod insensitivity or daylength 
neutrality in soybeans.
 Note 4. This is the earliest document seen (July 
2021) that (in translation) contains the term “sensitivity 
to photoperiodism” or the term “lowest sensitivity to 
photoperiodism” or the term “least sensitive to photoperiod” 
in connection with the soybean. Address: Jokioinen, Finland.

1052. Carr, Robert B. 1945. When to plant in Mississippi. 
Soybean Digest. March. p. 19. [1 ref]
• Summary: “A test to determine the time to plant soybeans 
was conducted at the Delta Experiment Station at Stoneville, 
Mississippi, in 1943. The experiment included the four 
varieties Arksoy, Ogden, Mammoth Yellow, and Magnolia, 
planted at 3-week intervals beginning April 3 and continuing 
through July 15. Even though the rainfall was below normal 
throughout the planting season, there was suffi cient moisture 
to secure good stands with all varieties at every planting 
except the one on July 15. On this date the soil was so dry 
that all of the varieties failed to emerge. The growth of the 
beans planted April 3 through June 3 was normal, averaging 
approximately 29 inches in height. The growth of those 
planted June 24 was greatly retarded by the drought of July. 
The average height for this date of planting was 21 inches. 
The varieties were harvested as they matured. The yield and 
other agronomic data and percentage of oil and protein are 
given in table 1.
 “There was little variation in the yield of Ogden for the 
plantings April 3 through June 3. The highest yield of Arksoy 
and Mammoth Yellow was obtained when planted May 13. 
The yield of Magnolia when planted April 3 and June 24 was 
considerably less than when planted April 24 through June 
3. The quality of the seed of Ogden and Arksoy was better 
on the medium to late plantings than on the earlier plantings. 
That of Magnolia was best for the May 13 planting which 
matured October 8. Those harvested October 22 were of 
slightly inferior quality. The quality of seed of Mammoth 
Yellow was better on the early plantings than on the late 
plantings.
 “The percentage of oil in Ogden was greater in the early 
plantings than in the late plantings. In the other varieties 
there seemed to be no relationship in the date of planting and 
in the content of either the oil or protein.
 “These data are in agreement with previous 
investigations and indicate that soybeans should be planted 
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from April 15 to May 15 for the best results.”
 A large table, “Dates of planting soybeans: Stoneville, 
Mississippi,” has 8 columns: Variety (Ogden, Arksoy, 
Mammoth Yellow, Magnolia), date planted, date mature, 
yield (bu/acre; Ogden planted April 3 was highest at 27.9 bu/
acre), oil (%), protein (%), plant height (inches), seed quality.
 This is a Cooperative investigation between the Bureau 
of Plant Industry, Soils, and Agricultural Engineering, 
U.S. Department of Agriculture; the U.S. Regional 
Soybean Laboratory [Urbana, Illinois]; and the Mississippi 
Agricultural Experiment Station. Address: Asst. Agronomist, 
Div. of Forage Crops and Diseases, Bureau of Plant Industry, 
Soils and Agricultural Engineering, Agricultural Research 
Administration, U.S. Dep. of Agriculture.

1053. Arnold, H.C. 1945. Agricultural Experiment Station, 
Salisbury. Annual report of experiments, season 1943-44. 
Rhodesia Agricultural Journal 42(2):129-42. March/April.
• Summary: Yields of maize and soya beans in bags (200 
lb each) per acre are given. Total yields have increased 
under a new rotation system. In soya bean strain trials: “As 
a result of cross-breeding a number of Hernon strains with 
the Potchefstroom No. 184 variety, some 400 selections of 
heavy-bearing plants were obtained... Meanwhile, Hernon 
Nos. 107, 55 and 18 remain the best strains for general 
cultivation.” Address: Manager, Salisbury Exp. Station.

1054. Gattoni, Luis A. 1945. Frijol soya [Soybeans]. 
Honduras Agricola No. 8. p. 5-7. June. English-language 
summary in Soybean Digest, March 1946, p. 29. [Spa]
• Summary: The diet of the people of the tropical countries 
of America is composed almost exclusively of rice, bananas, 
corn, and beans. The author believes that the ideal daily 
diet consists of daily consumption of 1 pound of meat and 
a half liter of milk. However since the people cannot afford 
such a diet, especially with the rapid population growth, Mr. 
Gattoni believes that these countries are faced with a postwar 
nutrition crisis.
 As a partial solution, he recommends that they produce 
soybeans on a large scale, both to be consumed as whole 
soybeans, and to be made into oil and fl our. He proposes 
that the schools, radio, movies, conferences, etc. be used as 
mediums for educating the people about soybean production. 
He points out that soybeans can be cultivated satisfactorily 
in areas where corn, beans, and peanuts are grown. In 
Honduras, the best soil and climate for the crop exists in the 
tropical zone of the coast. Some interesting experiments with 
adapted varieties are being conducted at the Pan American 
agricultural school of El Zamorano.
 In the area of La Lima in the department of Cortés (a 
“county” in northwest Honduras), according to a report 
of the Offi ce of the Institute of Inter-American Affairs, 9 
soybean varieties have been tested (see USDA Farmer’s 
Bulletin 1520 of 1939). “In the Experimental Grains 

department of the Institute of Inter-American Affairs at 
Toncontín, Comayagua (35 miles northwest of Tegucigalpa), 
and Danlí (45 miles east of Tegucigalpa), the following 
edible yellow varieties were sown, besides some forage 
types: Mammoth Yellow, Bansei, Funk Delicious.” Yields 
were good when the soybeans were inoculated.
 In Santa Ana, Wallace Farm, Costa Rica, 11 varieties 
(Fuji, Hahto, Hakute, Gogun [Jogun], Kanro, Kura, Sato) 
were tested. Seed yields ranged from a high of 3,186 lb/acre 
(53.1 bu/acre) for Hahto No. 20, down to 868 lb/acre for 
Hakute.
 On May 15 the following varieties were planted at 
Toncontin: Ogden, Arksoy, Ralsoy, Volstate, Cherokee, 
Delsoy, Tastee, Hahto, Rokusun, Aoda, and Woods Yellow.
 The author then discusses soybean cultivation, soils, 
bacteria that fertilize the plants, planting, harvest, and yield. 
He concludes: “Note: The National Commission on Food 
and Agriculture encourages all people interested in soybean 
cultivation to apply to them, indicating the quantity of seed 
that they wish to cultivate so that, for one-time trials to fi nd 
the best-yielding and most useful varieties in Honduras, we 
can tell how much we need for planting in September, which 
is the most appropriate time for its cultivation.”
 Photos (black and white) show: (1) An experimental 
plot of inoculated soybeans cultivated at the Central Project 
of Toncontin [near Tegucigalpa]. The development and 
yield have been satisfactory. (2) The same soybean varieties 
planted in the same soil but without inoculation; the results 
are noticeably inferior.
 Note 1. This is the earliest document seen (Jan. 2011) 
concerning soybeans in Honduras, or the cultivation of 
soybeans in Honduras. This document contains the earliest 
date seen for soybeans in Honduras, or the cultivation of 
soybeans in Honduras (May 1945). The source of these 
soybeans is unknown. It seems likely (but not certain) that 
the soybeans described in this paper were planted in Sept. 
1944.
 Note 2. This is the earliest document seen (June 2013) 
that mentions the soybean variety Delsoy. Note: It seems 
like there must be an earlier record announcing this variety 
in the USA. Address: Ingeniero Agronomo del Instituto de 
Asuntos Inter-Americanos (Inst. of Inter-American Affairs), 
Honduras.

1055. Kansas Business Magazine. 1945. Soybean processing. 
June. p. 8-10, 22-23.
• Summary: This excellent article lists 8 Kansas soybean 
processing plants and the annual soybean acreage in the state 
for the past 6 years. It contains much interesting information 
about Kansas soybean history since 1939.
 Photos (p. 8) show: (1) Soybean fi eld of Harry Paris 
in Ottawa County, Kansas, planted June 15; photo taken 
Aug. 15. (2) Storage bins and elevator at a Kansas soybean 
mill. 3. Soybean oil storage tanks. (3) Soybean oil storage 
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tanks. (4) Soybean cake coming from an oil expeller after 
the oil is extracted. (5) Bins (house shaped) for soybean 
storage (140,000 bu capacity). (6) Main barrel of oil expeller 
showing oil emerging from slits in the sides. (7) Cascade of 
soybeans from car to storage. (8) Filter press to clarify crude 
soybean oil.
 Photos (p. 9) show: (1) Kansas Soybean Mills, Inc., 
Emporia, Kansas. (2) Kansas Soya Products Inc., Kansas 
City, Kansas. (3) Soy-Rich Products Inc., Wichita, Kansas. 
(4) Farmers Union plant, Girard (cooperative).
 Tables show: (1) Soybeans harvested for beans in 
Kansas (Source: Federal-state agricultural statistician): 
Acreage increased from 8,000 acres in 1939 to 24,000 in 
1940, to 47,000 in 1941, to 212,000 in 1942, to a local peak 
of 244,000 in 1943. Corresponding production and yield 
fi gures are also given.
 (2) Kansas Soybean Processing Plants: Kansas 
Soybean Mills, Inc., of Emporia (Ted W. Lord, president), 
began operation in Nov. 1941–the fi rst soybean processor 
in Kansas. They now have 3 expellers with an estimated 
capacity of 1,600 bushels/day. Kansas Soya Products, 
Inc., Kansas City, Kansas (Ted W. Lord, president), began 
operation in March 1944. They now have 3 expellers with 
an estimated capacity of 2,700 bushels. Forbes Bros. in 
Topeka has 1 expeller with 400 bushels capacity; temporarily 
operating on corn; no starting date is given. J.J. Thompson 
[sic, Thomson] & Son, of Hiawatha, began operation in April 
1944. They have 1 solvent plant with an estimated capacity 
of 900 bushels. Soy-Rich Products, Inc., of Wichita, began 
operation in Feb. 1944. They now have 3 expellers with an 
estimated capacity of 2,350 bushels. Farmers Union Jobbing 
Assn. (a cooperative), of Girard, started operation in April 
1945. They now have 1 expeller with an estimated capacity 
of 600 bushels. Consumers Cooperative Soybean Co., of 
Coffeyville, Kansas, expect to start operation in June 1945. 
They now have 2 expellers with an estimated capacity of 
1,800 bushels. Archer Daniels Midland Co., of Fredonia, 
has been in operation since Feb. 1945. They use a hydraulic 
press for processing mostly linseed, but also some soybeans. 
The present plant capacity in 4,200 bushels/day. The number 
“3,000” is included in the table in the wrong column in a 
confusing way. It might refer to soybean processing capacity.
 A chart titled “Uses of the soybean” shows the many 
different ways in which soybeans can be used.
 Gives a brief history of the Lord family in Kansas, and 
the pioneering work of three generations (C.W. Lord, T.B. 
Lord, and Ted W. Lord) with grains and soybeans. “The Lord 
boys had incorporated their business in October 1940 with 
Ted W. Lord as president, Philip R. Lord as vice-president 
and secretary, and Richard W. Lord, now in the Army, as 
vice-president and treasurer.” They started operating Kansas 
Soybean Mills, Inc. in Emporia in Nov. 1941 with only 
one expeller that handled 400 bushels/day. Two more units 
were added to the plant there in 1942, bringing the capacity 

to 1,600 bushels/day by the summer of that year. “Later 
additional grain storage tanks were added.”
 With the successful operation of the Emporia plant 
as a background, the Lord brothers purchased an old mill, 
including large bins and a large building in Kansas City, 
Kansas, operating fi rst with two units and then installing 
a third in March 1944, bringing it to 2,700 bushels daily 
capacity. The Emporia mill also makes its own brand of 
feeds for beef and dairy cattle, hogs, sheep and poultry. Mr. 
Lord sees a bright future for his soybean products after the 
war; he plans to reach new markets and anticipates “a big 
demand from export areas.” One big problem is jackrabbits, 
which jump fences to eat the tender, fl avorful beans. Soybean 
production is expected to “grow as means of combatting 
rabbits is found...” Note: This March 1944 date is given in 
the table as the date the company began operation; one must 
be mistaken.
 “The increase in the demand for soybean oil has 
accompanied the decreased output in cotton oil. Many 
makers of margarine and shortening are today utilizing 
soybean oil instead of cotton oil or peanut oil.
 Most soybean processing plants are in the eastern half of 
Kansas since most of the soybeans are produced east of the 
Flint Hills. In 1944, counties with the largest production are: 
Cherokee–277,920 bushels, 23,160 acres; Anderson–220,480 
bushels, 13,780 acres; Franklin–216,770 bushels, 12,980 
acres.

1056. Soybean Digest. 1945. Increase of rowed beans. June. 
p. 18.
• Summary: Soybean growers in Illinois have about doubled 
the percentage of beans planted in rows since 1940, and 
acre yields have varied from three to fi ve bushels more for 
the row-planted beans than for the drilled seed, reports J.C. 
Hackleman, professor of crops extension at the University of 
Illinois College of Agriculture.
 “Studies of the 1940 soybean crop showed that 25.8 
percent of the beans in the state were planted in rows. Of the 
1944 crop, 54 percent were row-planted.
 “Comparative yields reported by farmer cooperators on 
the 1940 crop showed an average yield of 20 bushels an acre 
for the state as a whole for the row-planted beans, while the 
drilled beans produced 17.1 bushels an acre, or a difference 
of three bushels in favor of the rowed beans. Comparative 
yields on the 1944 crop have not been determined.
 “At the Urbana station experiments have been carried 
out over a six-year period with four different seeding rates 
when the beans were planted in rows, and fi ve different rates 
of seeding when they were drilled. The combined average 
yield for all row-planted beans was 31.9 bushels an acre 
compared with 27.1 bushels an acre for the drilled beans, or 
a difference of 4.8 bushels in favor of row planting.
 “Highest yields from the row-planted experiment came 
from a rate of seeding of 50 to 60 pounds an acre compared 
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with the highest yields from the drilled planting at a seeding 
rate of 90 to 120 pounds an acre. The difference between the 
best of the row planting and the best of the drill planting was 
4.7 bushels in favor of the row planting.
 “In the Illinois 10-acre soybean contest which has been 
running now for four years, no grower with solid-seeded 
beans has approached the top in yields. In each of the four 
years the winner has grown his beans in rows. Hackleman 
pointed out the possibility of controlling weeds as one of 
the advantages of row planting. With almost universal use 
of the combine, in bean harvesting, farmers have learned 
the necessity of controlling weeds. Otherwise, he said, some 
fi elds become so thoroughly infested with weeds that it is 
necessary either to practice row seeding and control weeds or 
to quit soybeans. Row planting makes cultivation possible, 
which keeps most weeds in the bean fi eld under control.
 “It was also emphasized that by row planting up 
and down slopes the danger of erosion will be increased. 
Therefore, where soybeans are being grown on rolling land 
or on gently undulating soils where erosion is a problem, this 
diffi culty can be minimized by planting the beans in rows 
which are run on the contour.
 “About one-half as much seed is needed for planting in 
rows as for drilling. This fact has not been overlooked in the 
trends of recent years to plant soybeans in rows, according to 
Hackleman. He further stated that farmers have discovered 
that in growing beans for seed production purposes a fi ner 
quality of bean is obtained when the beans are planted in 
rows.
 “In addition, he emphasized that should a year of drouth 
[drought] occur, the row-planted beans, with fewer plants to 
the acre, will be able to withstand the conditions better than 
an extremely heavy seeding such as would be experienced in 
drilling 2 to 2½ bushels of beans an acre.”
 A small portrait photo shows J.C. Hackleman.

1057. Probst, A.H. 1945. Infl uence of spacing on yield and 
other characters in soybeans. J. of the American Society of 
Agronomy 37(7):549-54. July. [2 ref]
• Summary: “Many varieties and strains of soybeans 
differing in numerous characters frequently are tested 
together in rod-row nursery yield trials. Although much care 
may be taken to obtain comparable stands, there may be 
considerable variation in stand among different strains, or 
even within strains in different replications. Published data 
on the infl uence of plant spacing on different varieties of 
soybeans in nursery trials are very limited.
 “To study the effects of plant spacing of soybeans on 
yield and several other characters commonly obtained in the 
evaluation of varieties, an experiment on spacing was carried 
out with four varieties of soybeans at Lafayette, Indiana, 
by the U.S. Regional Soybean Laboratory and the Purdue 
University Agricultural Experiment Station, cooperating. The 
work was conducted over the 4-year period from 1938 to 

1941, inclusive.
 “Wiggans found that the soybean plant has the ability to 
make wide adjustments to space and that optimum rates and 
spacings for soybeans should be determined not only for the 
various soybean-producing areas but also for the varieties to 
be grown.” Address: Associate Agronomist, U.S. Regional 
Soybean Industrial Products Lab., Urbana, Illinois; and 
Purdue Univ. Agric. Exp. Station, Lafayette, Indiana.

1058. Wilcox, Roy Harold; Harris, J.R. 1945. Complete 
costs and farm business analysis on 24 farms in Champaign 
and Piatt Counties, Illinois, 1944 (Grain-farming section). 
University of Illinois, Dep. of Agricultural Economics. 56 p. 
July. AE2334.
• Summary: The average net cost of producing an acre of 
soybeans was $20.33 in 1944 compared to $18.84 in 1943. 
The average yield was 24.8 bushels/acre, and the average 
cost was 82 cents a bushel (p. 4). Soybean hay was cut on 
18 of the farms. The average cost per acre of soybean hay in 
1944 was $31.57 (p. 5).
 Pages 12-14 give a detailed analysis of the cost of 
producing soybeans per ace on 24 farms (2,262 acres, 56,192 
bushels). The net profi t per acre of soybeans (average 24 
farms) was $30.43 in 1944, $26.69 in 1943, and $22.58 in 
1942. Page 15 shows that this was slightly less profi t than 
derived from growing corn. Address: Dep. of Agricultural 
Economics, Agric. Exp. Station, College of Agriculture, 
Uniov. of Illinois.

1059. Miller, M.F.; Shirky, S.B.; L’Hote, H.J. 1945. 
Investigations for the benefi t of the Missouri farmer: Work 
of the agricultural experiment station during the year ending 
June 30, 1944. Missouri Agricultural Experiment Station, 
Bulletin. No. 491. Aug. 71 p.
• Summary: Pages 42-43: “Soybeans for Missouri: The 
Boone variety of soybeans bred and developed by this 
Station on a statewide basis has contributed substantially 
to the utility of soybeans as a Missouri crop. Previously a 
discovery of the adaptation of the Virginia variety to a broad 
range of Missouri conditions had developed a useful and 
popular legume hay for livestock feeding in places where the 
production of other legumes was not feasible. The soybean 
improvement program under the supervision of B. M. King 
has been concerned with the testing of varieties for seed 
production, the testing of strains developed by this Station 
for hay and seed production, and the breeding of new strains 
by hybridization and selection.
 “Scioto with an acre yield of 21 bushels lead [sic] all 
varieties at Columbia. Highest seed yields at Sikeston were 
obtained from Ralsoy, Arksoy, Arksoy 2913, and Ogden. Hay 
strains S. 55-10 and S. 55-12 substantially exceeded other 
strains in the production of fi eld cured tonnage per acre. In 
seed yield tests, these strains exceeded Chief, the highest 
yielding check variety, by several bushels per acre. Strain S. 
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55-10 will be increased in seed for distribution to farms.
 “A total of 1,675 progenies of 62 different hybrid crops 
were grown in plant-to-row plots. Approximately 200 of 
these were selected for further study in 1944. The progeny 
of 20 crosses made in 1941 were advanced to the third 
generation. Lincoln, an early type excellent in composition 
for processing, was crossed with several other productive 
varieties. The possibility of developing a productive early 
strain, excellent for processing, is very promising.” Address: 
Columbia, Missouri.

1060. Scott, W.M. 1945. Soybeans to the rescue: In 1908 and 
in 1945. One of the South’s old soybean men harvested his 
fi rst crop with a cane knife. Soybean Digest. Aug. p. 11.
• Summary: “My interest in soybeans started in 1908 when 
the cotton boll weevil fi rst made its appearance in this 
territory in its invasion east and north across the Cottonbelt. 
Like most farmers I had to look to other crops, with a 
resulting change in my farming operations. I went to oats 
and lespedeza hay, corn and soybeans, cattle and hogs. This 
reduced my cotton acreage about half. Naturally, this was a 
drastic change. It took several years to accomplish...
 “I had planted soybeans long enough to know their value 
as a soil building crop, and had found them better than peas. 
So I increased my soybean acreage, planting some broadcast 
for hay, and some in rows to be harvested for seed.
 “As the years went on more people became interested, 
among them our local cotton oil mill, so in 1910 I harvested 
enough Mammoth Yellow soybeans for the oil mill to crush 
and get a tank of oil. They in turn gave me the oil meal 
which was fed to cattle, hogs and a small amount to mules.
 “Since this was before the day of any type of harvester, 
that I knew of at any rate, I harvested these beans by cutting 
them with a cane knife and beat them over a small mesh wire 
stretched across a wagon bed. Primitive, yes, but we got the 
beans. At that time labor was plentiful and cheap. I believe 
it was in 1912 that I bought a row harvester that beat the 
beans off the stalk as you drove the team along, an awkward, 
ungainly thing, but an improvement on the wagon.”
 “I have found that at present the Ogden, Ralsoy and 
Macoupin” give the best results for early maturing beans. 
Photos show: (1) A fi eld of Ogdens that yielded 40 bushels/
acre. (2) Ralsoys in full bloom, 15 July 1945. Address: 
Tallulah, Louisiana.

1061. Henson, Paul R. 1945. Southern soybean program 
at the U.S. Regional Soybean Laboratory. Soybean Digest. 
Sept. p. 47, 60.
• Summary: “Southern farmers, until in recent years, have 
harvested a very low percentage of their total soybean 
acreage for seed. As late as 1941, only 15.5 percent of the 
total soybean acreage in 11 southern states was combined.
 “While the percentage of total southern acreage of 
soybeans harvested as an oil crop has more than doubled 

in recent years, the major portion is still utilized for other 
purposes. The failure of present varieties to produce 
satisfactory yields of seed consistently has been in part 
responsible for the small acreage of oil beans.
 “The greatly increased demand for vegetable oils 
because of wartime needs resulted in the expansion of the 
research facilities of the U.S. Regional Soybean Laboratory 
during the winter of 1942-43 to include in the cooperative 
soybean program the 12 southern states along with the 
original 12 states of the North Central region.
 “Principal Objective: One of the principal objectives of 
the Southern Program is the development of adapted, higher 
yielding varieties of soybeans for industrial uses. New strains 
must be not only higher yielding, but resistant to shattering, 
lodging and disease, and have a content of oil and protein 
most desirable for industrial utilization. The average yields 
of the area of 11.1, 13.4, 9.9, and 12.6 bushels per acre for 
the 4 years, 1941-44 respectively, are entirely too low for 
economic production of oil beans. The tendency of most 
of the present varieties to shatter as the beans mature or 
immediately thereafter is partly responsible for lower yields 
over much of the region. During the long growing season 
such diseases as bacterial pustule, bacterial blight, southern 
blight, pod and stem blight, and many others are serious 
factors in reducing yields of soybeans over the region. These 
are the main factors which must be overcome to produce 
superior strains for southern conditions.
 “Large numbers of new strains resulting from crosses 
and plant selections are being tested, or are under observation 
at many of the southern experiment stations. Attempts to 
combine the high yields and chemical composition of the 
northern varieties with adapted late maturing southern 
strains appear promising. Several F4 and F5 strains, from 
crosses between Arksoy and Dunfi eld, Chief and Arksoy, 
and others made by L.F. Williams at the U.S. Regional 
Soybean Laboratory at Urbana, have many of the desired 
characteristics. Very promising material is coming out of a 
large number of crosses by J.A. Rigney and E.E. Hartwig, 
in the cooperative program at the North Carolina station. In 
addition to the crossing program, introductions and plant 
selections in large numbers are being tested for superiority. 
It is reasonable to expect that from all of this material, some 
new strains of soybeans will soon be available, fully capable 
of fi lling the needs of the South for an oil bean.
 “One special project of the breeding program at the 
Delta Station is the development of a variety that will 
produce high yields of good quality seed, maturing in late 
August or early September. The cotton farmers, in particular, 
desire a variety that will mature before cotton is ready for 
picking. Varieties such as Macoupin, Patoka, and Gibson will 
mature at this time, but produce seed of very low quality.
 “Many early maturing plants having good to high seed 
quality have been found in some crosses between northern 
and southern varieties. To advance this material as rapidly as 
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possible an extra generation is being obtained of these strains 
by planting them at Weslaco, Texas, in mid-September 
for late December harvest. Satisfactory yields have been 
obtained on approximately 600 selections, including strains 
of early maturity for Texas and Oklahoma.
 “The main breeding program, however, is concerned 
with the development of later maturing varieties, as it is 
fully expected that the highest yielding soybean varieties 
for the South will be those of late maturity. At the present 
time we have very few late maturing varieties of commercial 
importance capable of fully utilizing the long growing season 
for the production of soybeans. Diseases, in particular, may 
build up to epidemic proportions, causing serious defoliation 
if not death to the plant at the critical period of seed setting 
and seed development. Yields of 50 bushels per acre on 
fertile soil should not be exceptional when fully adapted, 
late-maturing soybean varieties, resistant to diseases, are 
developed.
 “Pathologists of the region have helped in evaluating 
varieties and strains of soybeans with respect to disease 
resistance, and the information thus provided is being used 
in the breeding program. However, with the increase in 
number and destructiveness of soybean diseases during the 
last few years, the disease problem has become urgent. The 
development of the new soybean disease program of the 
Bureau of Plant Industry, Soils, and Agricultural Engineering 
of the United States Department of Agriculture, is expected 
to greatly facilitate the breeding of disease resistant strains of 
soybeans.
 “Evaluating Varieties: An essential part of the soybean 
breeding program is the thorough evaluating of existing 
varieties and strains of soybeans. For this purpose a series of 
uniform nurseries have been established to evaluate the new 
and improved soybean strains developed by the Laboratory 
in comparison with the commercial varieties now being 
grown. In the regional grouping of these varieties according 
to maturity, the southern strains are entered in progressively 
later maturing groups designated Groups V, VI, VII, and 
VIII. At the present time there are very few strains of proper 
maturity for Group V, so particular effort is being made 
to, secure superior selections for the northern part of the 
southern region where strains of this maturity are needed.
 “Testing soybean varieties on a regional basis 
began in 1943. An excellent picture of the good and bad 
characteristics of the varieties is taking form in that results 
include yield, lodging, plant height, seed quality, disease 
resistance, shattering resistance, and chemical composition 
for each variety at many locations. In planning the tests each 
year, varieties showing little promise are dropped while new 
ones are added. New strains are entered in the regional tests 
as soon as they show promise in local tests. Testing over a 
wide area will give the plant breeders an evaluation of the 
new strains in 1 or 2 years, that could hardly be obtained by 
testing for several years in one section or area. In addition, 

basic information is secured on the various varieties and 
strains, pointing the way to the plant breeders for crossing 
varieties to obtain improvement of a strain in one or more 
characteristics.
 “In general, the varietal response over the region has 
corresponded to differences expected due to length of 
day, rainfall, and fertility levels, with the exception of the 
lower coastal area of southeastern South Carolina, Georgia, 
Florida, and southern Alabama. In this area the varieties 
Monetta, C.N.S., Palmetto, and Missoy, all introductions or 
strains developed from introductions from Nanking, China, 
appear to be the most promising. Ogden, Volstate, Wood’s 
Yellow, Tennessee Non-Pop, all of which are high yielding 
varieties in other sections, are defi nitely unadapted to this 
region.
 “The varieties in Uniform Tests in the rainfall defi cient 
area of Texas and Oklahoma have shown little promise. 
Yields have been very low except under irrigation. New 
strains developed in the cooperative breeding program are 
under observation at a number of locations in this area.
 “Along the northern edge of the region, good yields of 
fair quality seed were obtained from a number of varieties 
from Group IV, S100, a strain developed by the Missouri 
station and C101 developed by Indiana, in particular, having 
been very productive. Low yields of poor quality seed 
result, however, from growing these strains farther south.” 
Continued. Address: Agronomist, U.S. Regional Soybean 
Lab., Div. of Forage Crops and Diseases, Bureau of Plant 
Industry, Soils, and Agricultural Engineering, USDA.

1062. Nelson, W.L.; Colwell, W.E. 1945. Fertilizing for 
better soybeans in North Carolina. Better Crops with Plant 
Food 29(7):22-26, 45-48. Aug/Sept. [2 ref]
• Summary: “Approximately 300,000 acres of soybeans are 
grown for seed in North Carolina with more than 90 per cent 
of this acreage in the Coastal Plane. The use of fertilizer for 
soybeans is not a common practice.”
 Despite new soybean varieties, lack of fertilizer leads to 
low yields. The state average is about 12 bu/acre.
 Yield experiments were conducted by fertilizing 
promising varieties–Tokio, Arksoy, Woods Yellow and 
Herman Potash was found to be the principal nutrient 
limiting soybean yields.
 Yields of 43.0 bu/acre were found to be possible on 
Portsmouth sandy loam soil.
 Fig. 4 (a bar chart, p. 48), titled “Lime increased the 
yield of three varieties of soybeans grown on Norfolk sandy 
loam (Wilson County),” shows that yields were roughly 
doubled for Volstate, Arksoy and Ogden soybean varieties. 
Address: Agric. Exp. Station, Raleigh, N.C.

1063. Park, J.B. 1945. Twenty-nine years with soybeans in 
Ohio. Soybean Digest. Sept. p. 25, 53.
• Summary: “When I moved to Ohio in 1916 soybean fi elds 
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were hard to fi nd. The only important use for the crop was 
hay where clover failed.” In the early days, the plants lodged 
badly and soon after maturity the beans shattered from the 
pods. “Methods of harvesting the crop were the binder, the 
mower with windrower attached and the old self-rake reaper. 
Threshing machines were adjusted for beans by changes 
in cylinder speed, in concaves and in screens.” Major 
changes occurred with the introduction of new varieties 
and–most important–the combine. The combine made 
large-scale production of soybeans possible by lowering 
labor requirements and reducing bean losses due both to 
bad weather and to shattering in handling. Address: Dep. of 
Agronomy, Ohio State Univ.

1064. Soybean Digest. 1945. Grits and fl akes... from the 
world of soy: Nebraska soybean yield contest. Sept. p. 72.
• Summary: “One hundred and nine contestants from 17 
counties have enrolled in the 1945 Nebraska soybean yield 
contest. Hans Nielsen of Fremont is believed to have the 
largest soybean acreage–300 acres–ever grown by one man 
in Nebraska.”

1065. Uhland, R.E. 1945. Soil conservation in soybean 
production. Soybean Digest. Sept. p. 28-30.
• Summary: “Such soil conservation practices as contour 
planting and solid drilling instead of row planting hold 
promise of safe and profi table production for the soybean 
grower.
 “Experiment station fi ndings and farmer experiences 
agree, too, that raising this crop without unreasonable 
erosion damage to the land can be accomplished by 
observing such simple rules as growing the soybeans after 
sod or other soil-conserving crops instead of after corn or 
soybeans themselves. Terracing, stubble-mulching and other 
soil and water saving practices likewise may be important.
 “Much has been said and written about the erosion 
hazards of growing soybeans on sloping land. Investigations, 
however, show that soybeans are conducive to erosion only 
when they follow a crop whose excessive tillage has caused 
the destruction of the granular soil structure. Soybeans after 
sod were not especially conducive to erosion. But when they 
followed corn or a crop of soybeans or other clean-tilled 
crops they were subject to erosion.
 “Obviously, when soybeans are grown on sloping land 
they should not be used in addition to corn but in place of 
corn in a soil-conserving rotation. Other soil-conserving 
practices also should be used, including the utilization 
of crop residues, application of soil amendments, and 
supporting practices such as terraces and contour tillage 
needed for controlling erosion and maintaining soil fertility.
 “Soybeans were almost unknown in most sections of 
the United States less than 40 years ago. In 1907 there were 
but 50,000 acres of soybeans grown in the entire country, 
but by 1938 the acreage had increased to 7,262,000 acres. 

For the past three war years, the acreage has been around 
14 million acres, more than 10 million acres of which 
have been harvested for beans. Because of the war and the 
need for a greater production of vegetable fats and oils in 
the United States the acreage of soybeans is continuing to 
expand, as indicated above. The listed acreages are exclusive 
of interplanted acres which in 1940 amounted to almost 1 
million acres, when only one-half of the interplanted acres 
were counted.
 “Reports from many sections of the Corn-belt, where 
more than three-fourths of the soybeans are grown, indicate 
that the acreage this year may equal that of past years. 
Excessive rains have delayed corn planting and caused a 
large acreage to be planted to beans.
 “The Missouri Agricultural Experiment Station reported 
in Missouri Bulletin 366 that the erosion losses from land 
planted to soybeans in 42-inch rows at Columbia were 
95 percent as great as the losses from continuous corn. 
The slope of this land was a little under 4 percent. Where 
soybeans were drilled annually in 8-inch rows, the soil loss 
by erosion was but 44 percent as great as from land in corn 
year after year. This study covered the period 1924 to 1931, 
and in both cases the soybeans were followed with a rye 
cover while the corn land remained bare.
 “Cooperative studies by the Soil Conservation Service 
and the Missouri State Experiment Station at Bethany show 
that land in soybeans grown in 42-inch cultivated rows lost 
soil at the rate of 33.3 tons per acre, as compared to a loss of 
but 17.5 tons when drilled in 8-inch rows. For 1936, rowed 
and cultivated beans lost 31 tons of soil to the acre, while 
those drilled solid lost only 17 tons an acre. The slope of this 
land was about 8 percent.
 “The effect of the cultivated soybeans continued into 
the next year, when still greater soil losses occurred. For 
example, the soil loss from oats in 1987 following cultivated 
soybeans was 15.2 tons an acre, while that from wheat 
after soybeans drilled in 8-inch rows was less than 1 ton to 
the acre. Sixty percent of the loss of soil from the oat land 
occurred in early April soon after the oats were seeded.
 “Erosion Losses: Erosion losses from terraced land at 
Bethany where soybeans were grown in a 4-year rotation 
of corn, soybeans, wheat, clover and timothy showed 
for a 9-year period the average annual per acre loss from 
contoured soybeans and corn was 3.6 tons for each, while for 
oats it was 1.2 tons, and for clover and timothy the loss was 
but 0.7 tons.
 “Though the average soil loss from contoured corn 
and soybeans for this 9-year period was identical, attention 
is called to the fact that corn followed clover and timothy-
meadow each year. The erosion loss for the fi rst year corn 
after sod is usually only about one-half as great as that from 
land in second-year corn. Also, the corn land remained bare 
until the soybeans were planted in May, and the soil loss that 
occurred from January until May was charged against the 
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soybeans.
 “Results of more recent soil conservation on this 
important crop are reported by D.D. Smith in Missouri 
Agricultural Experiment Station Bulletin 469 [May 1943]. 
Here, the soybeans were harvested for hay, but the soil loss 
from a rotation of barley-meadow-soybeans, in which the 
beans followed the meadow crop, averaged only 1.86 tons 
an acre per year, compared with 5.68 tons an acre from an 
annual rotation of barley-soybeans, and 8.51 tons an acre 
annually from a 4-year rotation of wheat and lespedeza-
lespedeza-corn-soybeans. Studies made by C.A. Van Dorn 
at Urbana, Illinois, showed that soybeans harvested for 
hay were more susceptible to water losses and erosion than 
similar areas where soybeans had been combined. At the 
end of a 20-minute rain in the fall of 1942, during which 
0.68 inch of water fell, the plot harvested for grain with the 
residues returned was losing runoff water at the rate of 41 
percent. The same rain caused a runoff of 75 percent on land 
where the soybeans had been harvested for hay.
 “Because soybeans generally have been grown after 
land in a clean-tilled crop, the soil condition in consequence 
of two or more tilled crops in sequence has contributed 
materially to the general belief that soybeans are one of the 
most erosion-conducing crops. Where the beans follow sod 
crops in the rotation they cannot he classifi ed as particularly 
conducive to erosion, thus suggesting that the soil condition, 
rather than the crop, is the, factor of concern.
 “Observations of the writer and reports of others indicate 
that more beans are being grown in rows than before. J.C. 
Hackleman reported in the June issue of the Soybean Digest 
that 54 percent of the 1944 soybean crop in Illinois was row 
planted, compared with 25.8 percent in 1940. He states, 
also, that the rowed beans for one year, 1940, grown by 
cooperators yielded 2.9 more bushels to the acre than drilled 
beans. The control of weeds is given as one of the major 
advantages of row planting.
 “Obviously, from an erosion standpoint it is highly 
objectionable to increase the acreage of rowed beans, as 
the soil losses are about double those from drilled beans. 
The weed problem can be met equally well where the 
soybeans follow a sod crop in place of continuous soybeans 
or another clean-tilled crop., After the war, there likely will 
be less pressure for large acreages of clean-tilled crops, thus 
permitting better crop rotations and correspondingly better 
soil conservation.
 “Rotation Important: The greatest erosion and runoff 
in the Cornbelt usually occurs in the spring around planting 
time, again in late fall, and early the next spring. During the 
period when soybeans are growing most rapidly, however, 
they actually protect the land against both runoff and erosion. 
For example, on August 13, 1940, at Bethany, Missouri, 
when the soybeans were about knee high, 2½ inches of rain 
fell in but 30 minutes. The runoff in the catchment tanks 
was so clear that sampling for soil was not necessary. Had 

a rain of this intensity come in early spring, the soil loss 
from newly seeded soybeans or soybean-stubble land would 
have been extremely large. This experience emphasizes the 
importance of using a good rotation, leaving a considerable 
amount of residue on the surface, contouring both row and 
drilled beans and, where possible, using terraces so that 
needed protection will be supplied at all times.
 “Earlier fi ndings covering tests extending over several 
years in Illinois, Ohio and Indiana show that higher yields 
of both grain and hay were obtained when soybeans were 
drilled solid than when they were planted in rows and 
cultivated. Illinois Bulletin 428 reports an average yield 
of 23.2 bushels of soybeans an acre when the crop was 
drilled, and 17.8 bushels per acre when planted in rows and 
cultivated. It states that in 1935 about 85 percent of the beans 
grown in the large bean producing section of central Illinois 
were drilled solid. Indiana Circular 242, revised in May 
1941, shows that for an 11-year period larger yields of both 
grain and hay resulted when the beans were drilled solid” 
(Continued). Address: USDA Soil Conservation Service.

1066. Mayo, J.K. 1945. Soya beans in Nigeria. Tropical 
Agriculture (Trinidad) 22(12):226-29. Dec. [10 ref]
• Summary: “The fi rst recorded trial of soya beans was made 
in 1910 at Ibadan. The crop was a failure.
 “In 1928, in response to requests to the United States 
and Southern Rhodesia for fodder legumes likely to succeed 
in Nigeria, the Department of Agriculture received several 
varieties of soya beans. These were grown for some years 
at Kano, Zaria, Yandev and Ibadan. Yields up to 500 lb. per 
acre were recorded at Zaria in small scale trials and nodules 
developed without inoculation. As a fodder plant it was 
found inferior to other plants, as an export crop it had no 
prospect at that time in competition with Manchuria, and 
as a food for human beings it was not seriously considered. 
Trials were discontinued in 1933. The best of these varieties 
seemed to be Otootan (black seed) which gave 500 lb. per 
acre at Zaria and 430 lb. at Yandev in 1930 and 1932. Five 
varieties from Russia were discarded after two years’ trial.
 “The Missions, especially the Church of the Brethren 
Mission at Garkidda on the plateau and the Leper Settlement 
in Itu in the Eastern Provinces have, from time to time, 
introduced and tried a number of varieties. They grow the 
crop solely as a food for human beings
 “In 1937, tropical varieties were introduced and tried by 
the Botanist at Ibadan and Zaria. These varieties came from 
Trinidad, British Guiana, Malaya, India, the Philippines, 
Ceylon, the Dutch East Indies, the United States and South 
Africa... From 1940 onward the more promising varieties 
were grown at most of our farms with very variable 
success... variable yields were recorded sometimes as high as 
800-1,200 lb. seed per acre, the best yielders being Malaya 
and Benares... In the Cameroons soya beans have been tried 
at Bamenda (4,500 ft.) and Esosong (3,300 ft.) which lies on 
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a slope of Mount Kupe...
 “The peasants have not begun to grow soya beans 
in Nigeria, except here and there under the direct 
encouragement and example of Europeans, e.g. at Yandev 
and Ilorin, in the Anchau ‘corridor’ in Zaria Province, and 
near Bamenda...
 “Dr. Ogle carried out a controlled experiment on school 
children in Lagos in 1942 using soya bean milk and fl our. 
She concluded that ‘it is dangerous as well as diffi cult to 
interfere with native diets’ and recommended that further 
tests with steamed fl our and soya bean milk be carried out 
and beans distributed to teachers and health workers for 
trial in their homes... The army tried soya beans as part of 
the rations of West African troops in 1944, but further trials 
by the Medical Department are needed.” Address: Senior 
Botanist, Dep. of Agriculture, Nigeria.

1067. Soroa, José Maria de. 1945? La soja. Su cultivo y 
aplicaciones. Segunda edicion, corregida y aumentada [The 
soybean. Its cultivation and utilization. 2nd ed.]. Madrid, 
Spain: Ministerio de Agricultura. Seccion de Publicaciones, 
Prensa y Propaganda. 87 p. Undated. No index. 16 cm. First 
ed. was by Abadal and Soroa, 1932. [Spa]
• Summary: Contents: The soybean. Recent history. 
Some antecedents to the present trials conducted in Spain. 
Agronomic notes (incl. soybean varieties). Preparation of the 
soil. Utilization of soybeans. Food uses. Other applications 
of the seed. Industrial uses. Soybean oil. Use of the soybean 
plant as feed. Forage. Use of soybean in clinical analysis 
(urease). Appendix: Soybean production worldwide in 1925-
1929 and 1933 (from IIA, Rome).
 For some years the author has been dedicated to the 
economic propagation of this legume (la soja) in Spain. He 
has succeeded in calling attention to its merits, both with the 
fi rst edition of this book (1932) and with subsequent work 
and demonstrations; a number of farmers have experimented 
with the crop. He was asked to do a new edition of this 
booklet by the Ministry of Agriculture’s Department of 
Publications, Press, and Propaganda / Advertising, in order to 
synthesize some observations of recent years and to give an 
opinion on the possibilities and economic advantages of ‘la 
soja’ in Spain. The author refl ects that the days of hunger in 
the ‘red zone’ are not far away (p. 5).
 The Station of Cereal Culture (Estación de 
Cerealicultura) and the Institute of Agronomic Investigations 
(Instituto de Investigaciones Agronómicas) are already 
working on soybean cultivation. The author offers to the 
Superior Council of Scientifi c Investigations the subject of 
the use of soy in the diet, and how to perfect the soybean, 
lower its price, and employ its derivatives in as many 
technical fi elds as other countries already do. In effect, not 
alone did Russia start giving maximum attention to the 
soybean (p. 7).
 In southeast Spain, soybeans have been cultivated on 

the farms of Jerez de la Frontera by the author’s esteemed 
teacher and the director of the Center D. Eduardo Noriega 
Abascal (p. 8). A graph on page 10 shows soybean imports 
and exports for 1934 for various countries.
 Some antecedents to the present trials conducted in 
Spain: In 1917 the Spanish council in Shanghai, don Julio 
Palencia, sent to the Spanish Department of State a study on 
the cultivation of soybeans, proposing that trials be made to 
acclimatize the valuable legume to their country.
 In Motril (a city in south central Spain on the 
Mediterranean) and then in the Southern Agricultural Station 
at Malaga (a town just to the west of Motril, also on the 
Mediterranean), soybeans started to be cultivated about 10 
years ago (c. 1931). by the agronomic engineer D. Arsenio 
Rueda, in parcels of 5 ares = 0.5 ha, from which he obtained 
yields each of 60 litres (.78kg/liter), so 46.8 kg per 5 ares.
 Both white and black varieties have given good results, 
but the white was better, and the seeds obtained have been 
divided among agriculturists...
 In Spain, besides the trials cited above, for more than 
25 years (since ca. 1916) the soybean has been cultivated 
with excitement thanks to the zeal and the interest, realized 
in patriotic labor on the farm in Jerez (southeast Spain), 
of the agronomical engineer Eduardo Noriega, and also of 
Mr. Oritz, comrade of the former. They shared yellow and 
black varieties with Valencian farmers; Valencia is on the 
Mediterranean. Cultivation has since been accomplished 
in the central Spanish region. There is also a record of the 
cultivation of soybeans in Lerida in the years 1925-26 by the 
doctor don Jose Abdal, an illustrious pharmacist.
 The sowing was done with seeds procured from Japan 
of the variety soja hispida, yellow seeded, with the object 
of seeing if it would grow in this province. The seeds were 
soaked for 10 hours in water, then planted in a garden 
without more security or care than they would take with any 
other plant. They were sown at the end of April and most 
of the seeds germinated, reaching a height of 65 cm. They 
developed and fl owered perfectly, and were completely 
developed by the end of August. This small trial can only 
demonstrate that the soybean will grow in irrigated terrain, 
on a warm site, and without much care (p. 12-14).
 The agronomic engineer Jesus Andreu, 20 years ago, did 
tests on the culture of soy as a forage plant in the province 
of Pontevedra with good results. There is also news, if 
incomplete, of other successful tests in the provinces of 
Madrid and Toledo.
 As a consequence of this news–and perhaps of the 
spreading of these and of the foreign trials, and of the 
experiences of the National Agronomic Institute–soybeans 
have been divided among individuals and farms for the last 
10 years by the General Direction of Agriculture. And the 
Institute of Cereal Culture has resumed trials with seeds of 
Japanese origin. The author’s companions, don Felix Sancho 
Penasco and don Fernando Gaspar are studying a hundred 
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varieties, and will determine the requirements of each variety 
in order to select the ones appropriate for each region (p. 15). 
Address: Ingeniero Agronomo, Madrid, Spain.

1068. Farm Science Reporter (Iowa State College). 1946. 
Lincoln soybeans lead. 7(1):22. Jan.
• Summary: “Lincoln soybeans are pleasing the fi rst farmers 
who tried them. This is shown in a survey made of the 115 
growers in the southern two-thirds of the state to whom seed 
was sent in 1944.
 “There were 54 of these men who reported on 
comparisons in yield between Lincoln and other varieties 
they had been growing. Of these 54, 47 said the Lincoln 
out-yielded their home-grown varieties in 1945. The 
average advantage was about 5½ bushels an acre. This is 
approximately the same difference as obtained in tests at 
Iowa station.
 “The average yield of these Lincoln soybeans was 31.4 
bushels an acre and of the home-grown varieties 25.8.
 “In ability to stand up, or lodging resistance, about half 
of the 51 who reported said the home-grown variety stood up 
better than Lincolns.” Address: Iowa State College, Ames, 
Iowa.

1069. Houseman, Earl E.; Weber, C.R.; Federer, W.T. 1946. 
Pre-harvest sampling of soybeans for yield and quality. Iowa 
Agricultural Experiment Station, Research Bulletin No. 341. 
p. 806-26. Jan. [7 ref]
• Summary: Sampling was for yield, percent protein, percent 
oil, and iodine number of the oil. Two subsampling units 
should be taken per fi eld. The optimum size of a subsampling 
unit is approximately 7 square feet. This sampling helps 
to meet an increasing demand for pre-harvest information 
on soybean production and quality. “The rapid increase in 
soybean production is due to versatile uses of the crop and 
the ease with which it fi ts into crop rotations in the Corn 
Belt. Soybean oil and oilmeal are used in food products, 
livestock feed and in industrial products such as paints, 
plastics and rubber substitutes.” Address: Ames, Iowa.

1070. Soybean Digest. 1946. Grits and fl akes... from the 
world of soy: Record soybean yield per acre in Iowa. Jan. p. 
28.
• Summary: “Lyle Palmer, Keota, Iowa, high school senior, 
has secured a 43.23 bushel per acre yield from a fi eld of 
1945 Lincolns [soybean variety]. The certifi ed seed came 
from the fi eld with which his father, Doyle Palmer, won 
the Iowa state soybean yield contest in 1944. Lyle topped 
his dad’s championship yield, which was 37.59 bushels, in 
winning this year’s contest sponsored by the local chapter of 
the Future Farmers of America.”

1071. Calland, J.W. 1946. Cultural practices in Illinois. 
Soybean Digest. March. p. 10-11, 24.

• Summary: “This is the second of three articles on cultural 
practice surveys by Mr. Calland. The fi rst one covering the 
Indiana survey appeared in February” [1946]. The Ohio 
survey will soon be treated in an upcoming issue.
 “More than 1,100 farmers in 10 north central Illinois 
counties (Footnote: Dewitt, Iroquois, Kankakee, Champaign, 
Livingston, Vermillion, Piatt, Macon, McLlean and Ford 
Counties) at the request of their farm advisers have told in 
detail how they grew 64,000 acres of soybeans on their farms 
in 1944. Summarizing their reports we can see just about 
how the crop is produced in these typical soybean counties 
which grow one-third of the Illinois soybean crop. Probably 
their practices are about the same as those used by the 
growers over much of the soybean area of the state.
 “An average soybean grower in these counties grew 
about 58 acres of beans in 1944 and got a yield of 25 bushels 
an acre. Forty-two percent planted them solid with a yield of 
24.6 bushels while 58 percent planted in rows and got 25.3 
bushels–0.7 of a bushel extra. It was wetter in 1945, weeds 
were worse and the difference probably was more in favor of 
the rowed beans. Only one grower out of four plants solid in 
Livingston and Kankakee Counties but two out of three still 
plant solid in Vermillion and Macon. Those planting solid 
used 1.6 bushels of seed on each acre while row planters 
used 1.1 bushels. The saving on high priced seed, better 
weed control, and earlier harvest are generally mentioned as 
reasons for the steady increase in row planting.”
 Much more detail is given. Photos show: (1) A large 
fi eld of soybeans planted solid. “Proper cultural operations 
control weeds in solid soybeans.” (2) A large fi eld of 
soybeans planted in rows. “Narrow rows gave defi nitely 
better yields than wide rows or solid seedings in this survey.” 
(3) A man on a tractor, pulling a planter. “Approximately 
one-half of the soybeans grown in the Cornbelt are planted 
solid.”
 Tables show: (1) Comparative yield of row soybeans 
(633 growers). (2) Choice of varieties and variety yields. (3) 
Yield based on various planting dates–1944. (4) Preceding 
crops. Following crops. (5) Number and size of combines 
owned. Address: Director of Agronomic Research, Central 
Soya Co. Inc.

1072. Kalton, R.R. 1946. Factors affecting soybean yields. 
Soybean Digest. March. p. 18-19.
• Summary: From a talk by R.R. Kalton before a Farm 
and Home Week audience at Ames, Iowa in February. 
Recommendations are for Iowa.
 “There are a number of important points that must be 
considered in order to obtain maximum yields of soybeans. 
Of course, the fi rst essential is the selection of a good, 
recommended variety. Other signifi cant factors affecting 
yields are date and rate of planting, inoculation, row width, 
cultivation, soil fertility, harvesting methods, and seedbed 
preparation. Each of these will be discussed briefl y in the 



SOYBEAN YIELDS AND YIELD RESEARCH (10 BCE to 2021)   596

© Copyright Soyinfo Center 2021

following sections in the light of the most recent information 
available.
 “Date of planting studies just completed indicate that 
the best yields are obtained when planting is done early, May 
15-25, if planting in rows. If beans are to be drilled solid, 
planting should be delayed until the last week in May to 
allow more time to kill weeds.
 “The correct rate of planting soybeans should give a 
thick enough stand to smother weeds in the row and still 
conserve on the seed supply. The best rate of planting for 
medium width rows (rows averaging 28-32 inches apart) 
is about one bushel per acre. Forty-fi ve to 50 pounds of 
seed per acre are suffi cient for wide rows (rows 40-42 
inches apart). If drilling the beans solid, 2 bushels per acre 
are satisfactory. All of these rates are based on good seed 
with high germination and few cracked beans. Increased 
allowances must be made for poor germination and more 
than a few cracked seeds. As for inoculation, the best 
answer is to inoculate all seed planted with a good soybean 
inoculant. It is the cheapest insurance available for high 
yields.
 “Yield tests with different row widths have been 
carried out in several states in this area. The results show 
that medium width rows gave higher yields of grain than 
either wide-spaced or solid-planted rows. The spacing of 
rows should be as narrow as the tractor tread and cultivating 
equipment will permit. If narrowing the planter and 
cultivating equipment is not practical, the gauge marker on 
the planter may be shortened, giving alternate width rows of 
about 24-28 inches and 36-42 inches. This practice increases 
the number of rows in the fi eld and helps increase yields. 
Removing the outside sweeps on the cultivator enables 
cultivation to go ahead as usual.
 “Weeds are by far the greatest menace to high soybean 
yields. Weed control should start even before planting with 
thorough surface tillage. Cultivation to kill weeds should be 
started as soon as the beans come through the ground. The 
rotary hoe, weeder, or harrow, all serve satisfactorily for 
early cultivation. They also can be used for breaking a soil 
crust before the beans come up. These implements should 
be used several times, if necessary, until the beans are 6-8 
inches high. After the beans are 6-8 inches high, one to three 
row-cultivations generally give suffi cient weed control. 
Sweep shovels do a good job and leave the fi eld smoother for 
combining.
 “Soybeans, like corn, do respond to higher levels of soil 
fertility. However, little, if any, increase in yield has been 
obtained by direct applications of fertilizer to the soybean 
crop. Therefore, it is best to use fertilizers on other crops in 
the rotation, and keep up soybean yields by trying to keep all 
the good land on the farm in a high state of fertility.
 “A well prepared seedbed is essential for a good soybean 
crop. When beans follow corn, either fall or early spring 
plowing is satisfactory. Several workings with the disk and 

harrow help to free the land of weeds before planting. In a 
dry spring, fi rming the soil with a cultipacker may prove 
benefi cial to germination.
 “Practically all soybeans grown for seed are now 
harvested with a combine. Even though this method 
undoubtedly is the cheapest and easiest method of 
harvesting, it too may play a vital role in bringing about 
maximum yields. Improper adjustments, or combining at the 
wrong time, may cause considerable loss of beans through 
shattering, cracking, and poor threshing. Therefore, proper 
adjustments and combining at the right time are necessary to 
harvest the greatest possible yield of beans.
 “Although the factors in the preceding paragraphs may 
not all seem of consequence in the attainment of maximum 
soybean yields, it is an established fact that the farmers in 
Iowa who have been getting yields of 25-35 bushels per 
acre the last few years have been following most of these 
recommended practices. Average soybean yields in Iowa 
during this same period have been between 18-20 bushels 
per acre. Good cultural practices do assist the farmer in 
realizing a greater return for his efforts.”
 A photo shows Robert R. Kalton standing behind a table 
as he addresses his audience at Iowa State College. Address: 
Agent of the Div. of Forage Crops and Diseases, Iowa Agric. 
Exp. Station.

1073. U.S. Regional Soybean Laboratory. 1946. Second 
work planning conference of the U.S. Soybean Regional 
Laboratory for the Southern States region, Stoneville, 
Mississippi, February 13-15, 1946 (Continued–Document 
part II). RSLM (U.S. Regional Soybean Laboratory 
Mimeograph, Urbana, Illinois) No. 133. April 8. 19 p.
• Summary: (Continued): Page 9: “Special Topics.
 “Discussion of General Soybean Fertility Problems by 
E.E. Hartwig–The experiments on soybean fertilization being 
conducted in North Carolina by W.L. Nelson were discussed 
by E.E. Hartwig.
 “In some areas of North Carolina very low soybean 
yields have been obtained. Experiments are being conducted 
in which a program of soil testing together with fertilizer 
and varietal experiments are integrated in an effort to fi nd 
the best method to increase the yield of soybeans to an 
economical level.
 “Experiments have shown that in many soils 
applications of lime are necessary. In experiments on fi ve 
soil types where the pH ranged from 5.0 to 4.1, broad-cast 
applications of 2000 to 9600 pounds per acre of dolomitic 
limestone increased the yield in each case. The average 
increase was 10.9 bushels per acre. It has been found that 
manganese defi ciency will result on some of the dark poorly 
drained soils in the lower coastal plain if brought above pH 
5.8 to 6.0.
 “Potash experiments were conducted on seven soil types 
in which the available K20 ranged from 28 to 535 pounds per 
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acre. Substantial increases were obtained in all cases where 
the available K20 was 103 pounds per acre or less when 
60 to 120 pounds per acre of K20 was side-dressed at fi rst 
cultivation.
 “Phosphate experiments were conducted at seven 
locations on six soil types. Treble superphosphate was 
applied in the row at planting at the rate of 40 to 60 pounds 
per acre of P205. In one case where the soluble P205 was 
32 pounds per acre, an application of phosphate increased, 
the yield from 6.4 to 33.6 bushels. In fi ve cases where the 
soluble P205 ranged from 50 to 228 pounds per acre an 
application of phosphate increased the yield, on the average. 
from 27.5 to 29.4 bushels.
 “As a result of these fertilizer trials, it is planned to 
conduct fertilizer-varietal experiments on farm fi elds where 
the yield of soybeans has been less than 20 bushels per acre. 
In these experiments, lime and phosphate will be applied 
where needed, before or at planting time, and 150 pounds 
of muriate of potash will be applied soon after emergence. 
Ogden, Roanoke and a local variety will be used.
 “Studies on Soil Losses with Soybean and Cotton 
Rotations at the Southern Piedmont Conservation 
Experiment Station, Watkinsville, Georgia by W.E. Adams–
The following report gives the soil losses in soil erosion 
studies for soybean and cotton rotations for the year 1942. 
The 57-year average annual rainfall for Watkinsville, 
Georgia, is 49.48 inches. The 1942 total rainfall was 50.09 
inches; or 0.51 inch excess. Rainfall is generally fairly 
well distributed except for a drop in the spring and fall. 
The periodic soil losses based on continuous cotton are as 
follows:
 “September-February 13% of year’s total soil loss
 “March-May 20%
 “June-August 67%
 “The heavy soil losses during the March-August period 
are due to the excessive rains which occur during this period. 
Generally about 6 rains cause approximately 90 percent of 
the annual soil losses.
 Page 10: “Following is the runoff and soil loss summary 
for 1945 from a 3-year Kudzu-corn rotation on 11 percent 
slope, Class IV land;
 “Crop; Runoff, percent; Soil loss, Tin
 “1. Kudzu (no hay) 6.2 .24
 “2. Kudzu (no hay) 5.1 .29
 “3. Corn–Kudzu 6.4 1.04
 “The following 3-year corn-Kobe lespedeza rotation 
also on Class IV land when compared with the corn-kudzu 
rotation, illustrates the effectiveness of kudzu in controlling 
soil and water losses.
 “1945 data (average of 2 plots). Crop; Runoff (%); Soil 
loss (T/ac.)
 “1. Oats (seed)–Kobe lesped. for seed 15.5 4.69
 “2. Volunteer Kobe lesped. for seed 16.9 2.51
 “3. Corn–Oats 14.1 5.48

 “Soybean Production in the United States, Past and 
Future by E.G. Strand–The soybean is a relatively new crop 
in American agriculture. Fifty years ago the soybean in the 
United States amounted to little more than a garden curiosity. 
However, the merits and possibilities of the plant were 
recognized by some workers in the United States Department 
of Agriculture and at some of the State Agricultural 
Experiment Stations. Consequently, in 1898, there was 
begun a program of introducing large number of soybean 
varieties into this country, primarily from eastern Asia, and 
this was accompanied by a program of improvement through 
selection and breeding. Thousands of soybean selections 
were brought in for study and experiment. During the last 40 
years the rise of the soybean as an American crop has been 
dramatic. The acreage grown for all purposes expanded from 
50,000 acres in 1907 to 460,000 acres in 1917. By 1924 
the planted acreage was approaching 2 million, in 1934 it 
was over 6 million, and in 1943 it was almost 16 million 
acres. Since 1942 soybeans have ranked seventh among 
American crops, exclusive of hay and pasture, in acreage of 
land occupied. In some counties in the Corn Belt soybeans 
have occupied more than one-third of the cropland during 
the war. A substantial industry based on soybeans has been 
developed, during the last decade.
 “From the early part of the century until less than 20 
years ago most of the soybeans in this country were grown 
in the eastern states and in the South. A rapid expansion 
began in the North Central States in the 1920’s, and by 1934 
the two leading states were Illinois and Indiana. In 1944 the 
fi ve leading states were Illinois, Iowa, Indiana, Ohio, and 
Missouri, and these fi ve states accounted for 84 percent of 
the acreage harvested for beans in the United States that year. 
The fi ve leading states in the South in soybeans harvested 
for beans are now Arkansas, North Carolina, Virginia, 
Mississippi, and Tennessee.
 “At fi rst and for several years, soybeans in the United 
States were grown primarily as a forage crop. With the 
adoption of improved varieties for bean production a gradual 
increase in the proportion harvested for beans began to get 
underway. The proportion grown for this purpose increased 
rapidly during World War II. In 1944, 72 percent of the total 
planted acreage was harvested for beans.
 “There has been a strong upward trend in yields of 
soybeans in the United States as a whole since 1924. The 
yields obtained in the Corn Belt have been the major factor 
in the national average. Average yields in the Delta fl uctuated 
moderately from 1924 to 1937, and since then have moved 
upward to a level higher than average yields in the Atlantic 
Coast region. In the Atlantic Coast region yields have shown 
little trend since 1931 although the direction was downward 
before that time. Yields in the fi ve Corn Belt States averaged 
60 percent higher than yields in the other two regions during 
the four years 1941-44.
 “The principal uses of soybeans (i.e., the beans) are for 
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processing, for seed, and for feed. Processing for oil and 
meal constituted a minor use of soybeans until about 1930, 
and it was not until 1936 that as much as one-half of the 
domestic production was so used. The volume of processing 
increased rapidly during the last 10 years. In 1943-44 it was 
equal to 74 percent of the production.
 “From 90 to 98 percent of the soybean oil meal 
produced in the United States is used for livestock feed. 
The total quantities used in making soya fl our and in the 
manufacture of industrial products has never been but a 
minor proportion. As for soybean oil, by far the greatest 
proportion is used for food purposes (principally in 
shortening and margarine) but substantial quantities were 
also used in paints and other industrial products before the 
war. In 1939 soybean oil comprised 5.6 percent of the total 
production of fats and oils (including butter, lard, tallow, 
and all vegetable oils) from domestic materials in the United 
States. In 1943, the proportion accounted for by soybean oil 
was 11.4 percent.
 “The important elements in the price of soybeans 
are the prices of soybean oil and of soybean oil meal. 
Prices of soybeans in the years ahead will therefore be 
intimately affected by the general market situation for high-
protein feeds and for all fats and oils, for these are highly 
competitive fi elds. The factor that will affect the market 
situation most will be the level of economic activity and 
employment in the nation. A conservative estimate for the 
postwar period might be an annual domestic disappearance 
in the United States of 11 billion pounds of all fats and oils 
and an annual domestic production of 10 billion pounds. If 
we assume that soybean oil will account for 8.5 percent of 
the total domestic production of fats and oils it would mean 
the harvesting of about 6,850,000 acres of soybeans for 
beans annually in the postwar period. (This estimate also 
involves the following assumptions: that yields will average 
20.5 bushels per acre, that 70 percent of the soybeans 
produced will be processed for oil and meal, and, that the 
average yield of oil per bushel of soybeans processed will 
be 9.5 pounds. The acreage of cotton assumed in connection 
with this estimate was about 24 million acres). In addition 
to the soybeans harvested for beans about 3 million acres of 
soybeans would perhaps be grown for hay and other uses” 
(Continued). Address: U.S. Regional Soybean Industrial 
Products Lab., 205 Old Agricultural Building, Urbana, 
Illinois.

1074. Probst, A.H. 1946. Third work planning conference of 
the North Central States Collaborators of the U.S. Regional 
Soybean Laboratory, Urbana, Illinois, February 20, 21, 22, 
1946 (Continued–Document part III). RSLM (U.S. Regional 
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 135. 
April 29. 37 p.
• Summary: (Continued): Page 18:
 “Comments on the Origin, Objectives and Present 

Status of the U.S. Regional Soybean Laboratory by O.S. 
Aamodt–The nine Bankhead-Jones Regional Research 
Laboratories were established ten years ago to carry on 
fundamental research on regional problems not provided for 
at the time, or contemplated in the future, on regular funds 
or state funds provided by the Federal Government. Sixty 
percent of the funds provided by Congress was allotted to 
the States and 40 percent to the Secretary of Agriculture 
for the establishment of Regional Research Laboratories 
and for special studies. The Experiment Station directors 
in each region on consultation with the U.S. Department 
of Agriculture selected the most urgent problems in their 
region. A Regional Soybean Laboratory was suggested by 
the North Central Directors. The Laboratory was developed 
cooperatively by the Bureaus of Chemistry and Plant 
Industry with an Advisory Committee of the North Central 
Experiment Station Directors. When the Northern Regional 
Research Laboratory was developed at Peoria, the research 
on industrial utilization and processing was transferred to 
the new laboratory there. The production and improvement 
program and the analytic laboratory remained at [page 19] 
Urbana as the U.S. Regional Soybean Laboratory. You as 
technical collaborators representing the 12 cooperating 
North Central States, together with the laboratory staff and 
representatives of the Division of Forage Crops and Diseases 
of the Bureau of Plant Industry, Soils, and. Agricultural 
Engineering, are responsible for the planning and conducting 
of the work. This is a ‘work planning conference.’ We have 
associated with us this year a group of plant pathologists 
operating on regular and state funds. We expect to integrate 
completely the activities of the two groups as mutually 
supporting phases of work toward a common objective. 
Several informal regional conference groups are also 
operating in different sections of the country, such as 
the alfalfa improvement conference, the corn breeders’ 
conference, the spring wheat improvement conference, 
etc. These groups, having a common interest and purpose, 
gather around the table as their activities require to consider 
objectives and methods for attaining them. Their procedure 
is somewhat as follows: Collect and review the available 
information concerning the past, current, and proposed 
research work relating to the problem under consideration; 
study and correlate the information by means of individual 
and group conferences or special committees; prepare reports 
and make recommendations to the cooperating agencies; 
plan a coordinated program or research; arrange for essential 
materials, equipment and personnel; avoid undesirable 
and unnecessary duplication of effort; and secure greater 
economy and effi ciency in the expenditure of funds.
 “It is important to recognize that no one plan for 
organization can be fi nal in all details. The nine U.S. 
Department of Agriculture Bankhead-Jones Laboratories 
are not organized and operated on the same lines. Neither 
are the many informal conference groups operating in all 
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sections of the country. Each one has adapted its organization 
and activities to its dominating requirements. facilities, and 
personnel at hand.
 “It is also important to recognize that no one research 
plan can or will be fi nal. To be useful a regional research 
program must be dynamic, changing with every new need or 
advance. It must permit the investigator to make adjustments 
from old or less promising fi elds to newer and more fertile 
opportunities or possibilities. The important thing is to 
arrange all activities so that they may be quickly responsive 
to the needs of the future. It is unlikely that the research and 
educational patterns of today are likely to fi t the needs of 
tomorrow.
 “One of the most serious problems in meeting the needs 
of tomorrow is fi nancial limitations. The funds allotted to 
the Federal Government are limited by the Congressional 
appropriations which, together with budget reductions and 
increased operating costs, make it impossible for research 
work to expand to meet natural growth requirements. All 
of the funds for Bankhead-Jones Laboratories are obligated 
to be spent in the fi eld. The administrative subject matter 
Division is not permitted to expend any of the funds in 
Washington [DC]. To help keep our fi nances straight all 
payrolls, vouchers, etc., on Bankhead-Jones funds are fi rst 
cleared through the Urbana Laboratory. The new disease 
expenditures clear directly through the Division of Forage 
Crops at Beltsville, Maryland. The entire program is a 
function of the cooperative regional organization. It is 
desirable that each of you keep your own director fully 
informed of developments not only in subject matter but 
organization and fi nances as well. We are delighted to have 
Dean Rusk with us this year as the offi cial representative of 
the North Central Experiment Station Directors.
 Page 20: “Wednesday evening, February 20
 “The evening session convened, at 730 p.m. in the Mini 
Union Building, and the families of the Laboratory personnel 
and the agronomy Department were invited.
 “The fi rst part of the evening program was an illustrated 
talk by Dr. R.T. Milner of the Northern Regional Research 
Laboratory, Peoria, Illinois, describing the work of that 
laboratory with special emphasis on the research problems 
on the utilization of soybeans in industry. Dr. Milner pointed 
out the importance of soybean oil in foods and indicated that 
industrial oil users were looking for an oil with low iodine 
number.
 “Mr. Morse of the Division of Forage Crops gave an 
illustrated talk on the culture and utilization of the soybean 
and its products in China and Japan.
 “Thursday, February 21–L.F. Williams, Chairman
 “Arranging of the Uniform Nursery Test. 1946
 “Mr. Cartter prefaced the discussion on the Uniform 
Tests for 1946 by presenting a graph showing the relation 
between iodine number of soybean oil and the percentage 
of the principal fatty acids. Percentage of linolenic acid 

decreases from approximately 6 percent in oil with an 
iodine number of 150 to 3 percent in an oil with an iodine 
number of 100, indicating the diffi culty of reducing the 
linolenic acid content to a negligible amount as has been 
requested by some manufacturers who are using the oil for 
edible purposes. The reason for the interest is that linolenic 
acid is said by some investigators to be the cause of ‘fl avor 
reversion’ in the oil.
 “Any improvement in fl avor and keeping quality that 
can be obtained through plant breeding will result in wider 
use of soybean oil in the edible fi eld. The Laboratory will 
continue to determine iodine number of oil on all breeding 
samples and attention will continue to be directed toward 
selecting for oil quality as well as quantity in the breeding 
program.
 “Further work will be undertaken, in cooperation with 
the Northern Regional Research Laboratory at Peoria, and 
one or two of the commercial users of soybean oil to study 
the effect of iodine number on keeping quality. All new 
strains will be evaluated for industrial use as well as for 
agronomic superiority before release.
 “Cooperative work in the Southern States by P.R. 
Henson–Southern farmers, until in recent years, have 
harvested a very low percentage of their total soybean 
acreage for seed. As late as 1941, only 15.5 percent of the 
total soybean acreage in 11 southern states was combined. 
While the percentage of total southern acreage of soybeans 
harvested as an oil crop has more than doubled in recent 
years, the major portion is still utilized for other purposes. 
The failure of present varieties to produce satisfactory yields 
of seed consistently has been in part responsible for the small 
acreage of oil beans. The average yields of the area 11.1, 
13.4, 9.9. and 12.6 bushels per acre for the 4 years, 1941-44 
respectively, are entirely too low for economic production 
of oil beans” (Continued). Address: U.S. Regional Soybean 
Lab., Lafayette, Indiana.

1075. Calland, J.W. 1946. Cultural practices in Ohio. 
Soybean Digest. April. p. 14-16.
• Summary: Editor’s note: “The third of three articles on 
soybean cultural practice surveys by Mr. Calland. Reports on 
the Indiana and Illinois surveys appeared in the February and 
march issues.”
 “Fifteen hundred soybean growers in 18 of the 
principal soybean counties of northwestern Ohio answered 
questionnaires on how they grew their 1944 soybean crop 
(Note: The counties were: Auglaize, Champaign, Delaware, 
Hancock, Henry, Huron, Logan, Lucas, Marion, Mercer, 
Morrow, Paulding, Putnam, Sandusky, Seneca, Union, Van 
Wert, and Wood). This information was requested by the 
county agents. The growers reports cover 50,000 acres of 
soybeans. By summarizing these reports we can get a good 
look at the cultural practices used in these 18 counties which 
grow 54 percent of Ohio’s soybeans.



SOYBEAN YIELDS AND YIELD RESEARCH (10 BCE to 2021)   600

© Copyright Soyinfo Center 2021

 “The average soybean grower in these counties grew 
33 acres of soybeans and harvested 21½ bushels to the acre. 
Ninety-one percent planted their soybeans solid with a yield 
of 21.3 bushels, while 9 percent planted in rows and got 22.7 
bushels–1.4 bushels extra. In 13 of the 18 counties row beans 
gave better yields than solid plantings. Weeds were much 
worse in solid fi elds in 1945 and the yield advantage of row 
beans was doubtless still greater than it was in 1944. In some 
solid fi elds in 1945 weeds reduced the soybean yield by as 
much as 10 bushels per acre.
 “Growers in Morrow, Huron and Marion Counties 
very defi nitely favor solid plantings with 99, 97 and 95 
percent solid. On the row side of the picture Mercer County 
leads with 27 percent in rows, followed by 20 percent in 
Champaign and 18 percent in Lucas.
 “Growers planting solid used 1.86 bushels of seed per 
acre while row planters used 1.07 bushels. The reasons 
given in other soybean growing areas for the decided swing 
from solid to row planting have not caused Ohio growers to 
change their seeding methods. However, it is to be expected 
that the serious weed conditions of 1945 will infl uence a 
larger proportion of farmers to plant in rows.
 “Thirty-four of each 100 growers planting solid 
cultivated their soybeans after planting. The other 66 did 
not. This survey does not show what steps were taken to kill 
weeds before planting, but the growers who cultivated their 
solid beans harvested 0.9 of a bushel more beans per acre. 
The greatest gain in yield for cultivation was 4.3 bushels 
for Seneca County, while with growers in Logan, Sandusky, 
Henry and Wood the increase for cultivating solid soybeans 
ranged between 3 and 4 bushels per acre.
 “The rotary hoe was used for 64 percent of the 
cultivating done on solid beans, the spike-tooth harrow 27 
percent, the weeder 7 percent and the cultipacker 2 percent. 
Sixty-eight out of each 100 growers cultivated but once, 26 
cultivated twice and six cultivated three times.
 “Fifty-seven out of each 100 growers planting in rows 
used the corn planter, 23 the grain drill and 20 used the 
beet and bean drill. An interesting comparison appears 
here. Beans planted with the corn planter had an average 
row-width of 38 inches and a yield of 20.9 bushels; rows 
planted with grain drill averaged 24 inches wide with a 24.4 
bushel yield; while rows planted with the beet and bean drill 
had an average row-width of 21 inches and a yield of 26.9 
bushels. It seems that this difference in yield per acre is due 
to row-width rather than to the implement used for planting 
row beans; since we get similar results by grouping the row-
widths, regardless of implements used, into narrow, medium 
and wide rows. See Table 1.
 “Eighteen percent of the row beans got one cultivation, 
36 percent got two, and 46 percent got three, 59 percent 
of the cultivating was done with the regular cultivator, 30 
percent with the rotary hoe, 7 percent with the harrow and 4 
percent with the weeder.

 “The Manchu, a variety in many instances so badly 
mixed as to have almost lost its identity, continued to hold 
fi rst place in acreage planted in Ohio in 1944 with 38 percent 
of the growers planting it. The stiff-stemmed Richland 
was next in favor with 30 percent planting it, followed by 
Dunfi eld, Mandell and Mingo. These fi ve varieties account 
for 90 percent of the soybean acreage in 1944.
 “Only three varieties are recommended by the College 
of Agriculture and the Experiment Station for planting in 
Ohio in 1946.
 “(1) Earlyana for the northern part of the state when 
wheat is to follow soybeans;
 “(2) Richland for use on fertile fi elds where other 
varieties might go down;
 “(3) Lincoln to replace all other mid-season varieties 
such as Dunfi eld, Illini, Mandell, Manchu, Scioto and 
Mingo.
 “The kind of soil planted to soybeans very defi nitely 
affected yields. Growers were asked to classify the soil as 
dark, mixed or light. Twenty-six of each hundred growers 
planted on dark soil with an average yield of 24.2 bushels, 
61 classed the soil as mixed with a 21.2 bushels yield, and 
13 said light soil and 20.6 bushels. This spread of 3.6 bushels 
per acre between dark and light soils while not as large as 
might have been expected still points out that while soybeans 
may yield comparatively better than other crops on light soils 
they also respond well to improved fertility. Similar surveys 
gave an increase in yield of 7 bushels per acre for dark soils 
over light in Illinois and 4.3 bushels in Indiana.
 “Soil preparation did not greatly affect yield. Eighty-
three percent plowed their fi elds and took off 0.3 of a bushel 
more beans per acre than the growers who used the disk 
rather than the plow.
 “Apparently the fi elds in most of these 18 counties 
now carry almost suffi cient amounts of soybean inoculating 
bacteria. It is quite generally agreed that the cost of properly 
inoculating soybean seed is so low and the insurance value 
so high that it is only good business to inoculate. Moreover, 
the soybean may not be able to add to the soil’s nitrogen 
supply unless these bacteria are present in suffi cient 
quantities. Growers in Ohio quite generally inoculate. 
Eighty-eight percent of them inoculated in 1944 although the 
increase in yield for inoculation was only 0.4 of a bushel per 
acre.
 “Table 3 indicates that the soybean has a long planting 
season. It appears that, in 1944 at least, there was very little 
difference in yield due to planting date for the eight weeks of 
May and June. However, date of planting records for other 
years defi nitely show a reduction in yield for mid-season 
varieties when planted much after June 1, while the yield 
of early maturing varieties is usually not much effected by 
planting date any time in May or June.
 “The place of soybeans in the rotation is always a moot 
question. These growers were asked to name the crop which 
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preceded soybeans and the crop which would follow the 
soybeans. Both the preceding and following crops are listed 
in Table 4. While this does not, of course, show the entire 
rotation scheme, it does show the place where soybeans 
occur in the rotation.
 “Corn seems to have preceded soybeans in about 55 
percent of the fi elds and to have followed the soybean crop 
in only 15 percent of the fi elds. Soybeans preceded soybeans 
on one out of four fi elds and followed soybeans on one out 
of fi ve. Oats followed soybeans in one-third of the fi elds and 
wheat in one-fourth. Thus a rather defi nite crop sequence of 
corn, soybeans, small grain is indicated on about one-half of 
the farms.
 “One out of fi ve growers fertilized the soybean crop, the 
average application was 157 pounds to the acre. Seventy-one 
percent of the fertilizer was applied in the rows, 22 percent 
broadcast and seven percent plowed down. Fifty-one percent 
of the growers who use fertilizer said the results were good, 
10 percent fair, 27 percent poor and 11 percent gave results 
as ‘unknown’.
 “One out of three fi elds were fertilized in Delaware, 
Huron, and Sandusky Counties, while only one grower out of 
52 used fertilizer in Paulding County. The brands of fertilizer 
used indicate that most growers fertilizing soybeans favor the 
kind they have been accustomed to use on the corn crop.
 “One-half of the growers own combines and 88 percent 
say that the combine scatters the straw. The balance say their 
straw is left in bunches. Combine manufacturers should 
carefully study the proper disposal of soybean straw as it 
comes from the combine. A great many farmers complain 
about the diffi culty of plowing down soybean straw. Table 
5 shows the popularity of the 5 and 6 foot cuts, more than 
three-fourths of the combines are of these two sizes.
 Photos: (1) A man driving a tractor pulling a harrow. 
Caption: “An early cultivation with the rotary hoe or 
harrow is important for weed control. (2) A man driving a 
tractor pulling a row planter. “Advantages of row-planting 
soybeans: 1. Less seed. 2. Better weed control. 3. Earlier 
harvest. 4. Better yields.
 Tables: (1) Comparative yield of row soybeans (120 
growers). The yield is highest (26.9 bu/acre) when the 
planter used is a “beet & bean drill,” and when the width 
between rows is all small (20-28 inches). (2) Choice of 
variety and variety yields. The three most popular varieties 
are Manchu, Richland, and Dunfi eld. (2a) Summary of 
soybean cultural practices, 1944 crop, for the 3 states of 
Illinois, Indiana, and Ohio. This vertical table, two-thirds 
of a page wide, contains a massive amount of data on every 
conceivable cultural practice.
 (3) Yields based on various planting dates, for 8 different 
dates from early May to early July. (4) Preceding crops 
and following crops (in a rotation). (5) Number and size of 
combines owned. Address: Director of Agronomic Research, 
Central Soya Co.

1076. Decoux, L.; Vaderwaeren, J. 1946. La valeur du soja 
en Belgique [The value of soybeans in Belgium]. Bulletin 
de l’Association des Chimistes (Paris) 63(3-4):3242. March/
April. [1 ref. Fre]
• Summary: Trials undertaken from 1937 to 1943 at 
Tirlemont, with different varieties of soybeans, of diverse 
origins, have not permitted the soybean to be of any value in 
Belgium. The maximum yield from one variety was 2,133 kg 
of seed per ha in 1942.
 This article fi rst appeared in Publications de l’Institut 
Belge pour l’Amélioration de la Betterave, 1943, Vol. 11, 
No. 6, Nov/Dec., p. 733-39.

1077. McWethy, John A. 1946. Soybean success: War boom 
continues as many plants expand, bring out new products. 
Examples: Meat fl avor, wool-like fi bre, bottle cap adhesive, 
soymilk cheese. St. Louis meeting draws 400. Wall Street 
Journal. Aug. 31. p. 1.
• Summary: This article is about the 3-day meeting of the 
American Soybean Association in St. Louis, Missouri. The 
soybean industry thrived during the depression, more than 
doubled in size during World War II, and is now continuing 
to grow. The A.E. Staley Manufacturing Co., America’s 
largest soybean processor, has just started construction 
of a new $1 million plant that will turn soybeans into 
monosodium glutamate (MSG), making one million pounds 
a year. MSG has been previously made on a small scale in 
the USA from wheat, but Staley’s plant will be the fi rst to 
make it on a large scale from soybeans.
 The Drackett Co. in Cincinnati is putting the fi nishing 
touches on a commercial plant that will make a wool-like 
fi bre from soybeans. Robert A. Boyer, the fi rm’s research 
director, said the new fi bre will be used mostly for blending 
with rayon. He thinks it may sell for less than wool.
 ADM, one of America’s four largest soybean processors, 
earlier this year completed a plant to make a “whipping 
agent” from the versatile soybean; it can replace egg 
albumin, which is much more expensive.
 Dr. Harry W. Miller, president of the International 
Nutrition Laboratory (Mt. Vernon, Ohio), “started making 
soybean products in Shanghai, China, in 1935. Bombed out 
in 1937 by the Nips [Nipponese = Japanese], he came to this 
country and began making similar products here in 1939. 
Now his fi rm does a $500,000 a year business and could do 
a lot more if sugar and other ingredients used with soybeans 
were available.” His most popular items are [soy] milk, 
cutlets, and canned green soybeans. He says the milk tastes 
“rather like malted milk and is especially good for infants 
and others allergic to animal milk. His company has also 
developed a cheese made from soymilk [tofu], a prepared 
mix for ice cream from the soymilk, and “albumen sheets” 
[yuba], which are very popular in China.
 These sheets aren’t much thicker than a piece of paper 
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and are used in China to make the layers of a loaf fi lled with 
mushrooms. The Chinese also use soybeans [yuba] to make 
products that taste like both fi sh and chicken. In American 
kitchens, an excellent substitute for butter can be made “by 
combining soya oil, soya milk,” carotene oil for color, and 
salt.
 One big American breakfast cereal maker is said to be 
planning to introduce a “soya fl ake cereal soon, similar in 
appearance to cornfl akes. Another may soon market a puffed 
soyabean cereal, a third may introduce a cooked cereal made 
from soybeans, oats and wheat.”
 General Mills is building a factory for producing a 
synthetic resin from soybeans–a product developed at the 
Northern Regional Research Laboratory in Peoria, Illinois. 
Dr. G.E. Hilbert, NRRL’s director, says this new resin shows 
“considerable promise as a protective coating and as a heat-
sealing and moisture-proofi ng agent.
 During the past few years, soybean processors have been 
switching to the solvent extraction systems, from the expeller 
system, for obtaining oil from soybeans. Most newer plants 
use hexane solvent. The advantage of the solvent system is 
that it removes all but about half of one percent of the oil, 
compared with 3½% to 5% left in the meal when expellers 
are used. The meal currently sells for 3 cents/lb compared 
with 11.75 cents/lb for the oil.
 NRRL has recently developed a process that uses 
alcohol instead of hexane. This yields superior “soyfl our.” 
Before the war, production of soyfl our was 25 million lb/
year; this year it is expected to top 400 million lb. Roth 
Products Corp. of Chicago has already used 6 million pounds 
of soyfl our this year in its dehydrated soups, baked goods, 
pancake fl our mixes, and sausage fi ller.
 The soybean industry (especially the NRRL) is also 
working to make soybean oil more stable. It “has a tendency 
to develop a grassy or painty fl avor on standing.” A process 
obtained from Germany “goes a long way toward preventing 
the development of these objectionable fl avors.”
 The Lincoln soybean variety, developed at the U.S. 
[Regional] Soybean Laboratory at Urbana, Illinois, and fi rst 
made available to farmers during the war, is playing a major 
role in increasing yields. Today farmers in the corn belt are 
getting 25-30 bushels/acre with Lincoln, compared with only 
15-16 bushels/acre in the early 1920s with varieties then 
available. Moreover, today’s soybeans contain 20-21% oil 
compared with only 15-17% about 20-25 years ago.

1078. Wilcox, Roy Harold; Harris, J.R.; Ruwe, A.C. 1946. 
Complete costs and farm business analysis on 24 farms 
in Champaign and Piatt Counties, Illinois, 1945 (Grain-
farming section). University of Illinois, Dep. of Agricultural 
Economics. Aug. AE2410.
• Summary: “Soybeans were produced on 38.4 percent of the 
cropland in the 24 farms, or within 3.2 percent of the acreage 
in corn. The acreage in soybeans for grain has progressively 

increased since the early 1920’s, reaching its high point 
on these farms in 1945. The average net cost of producing 
an acre of soybeans was $20.33 after deducting credit for 
pasture was $22.14 in 1945; $20.3 in 1944; and $18.84 
in 1943.” Soybean yields on these farms are gradually 
decreasing due to “heavy cropping of the land and failure to 
put fertility back into the soil either by means of livestock 
manure, commercial fertilizers, or by plowing under legume 
crops. Although for a good many years the soybean crop has 
been second to corn as a high-profi t crop, it will lose its place 
to alfalfa hay (a close third) unless the farmers reduce the 
proportion of their cropland in crops that draw as heavily on 
soil fertility as corn and soybeans do” (p. 4-5). Soybean hay 
was cut on only fi ve of the farms. (p. 5).
 Pages 12-14 give a detailed analysis of the cost of 
producing soybeans per ace on 24 farms (2,324 acres, 
53,255 bushels). The net profi t per acre of soybeans (average 
24 farms) was $24.62 in 1945, $30.43 in 1944, $26.69 in 
1943, and $22.58 in 1942. Address: Dep. of Agricultural 
Economics, Agric. Exp. Station, College of Agriculture, 
Uniov. of Illinois.

1079. Calland, J.W. 1946. What cultural practices do to 
soybean yields. Soybean Digest. Sept. p. 29-31.
• Summary: Discusses the effects on yields of the following 
practices based on a survey of 4,200 soybean farmers in 
Illinois, Indiana, and Ohio: Rows vs. solid seeding, width 
of rows, cultivating implements used, soil preparation, 
inoculation, soil productivity level, improved varieties, 
timely planting, timely harvesting. Address: Director of 
Agronomic Research, Central Soya Co., Inc., Decatur, 
Indiana.

1080. Mexico Evening Ledger (Missouri). 1946. MFA 
[Missouri Farmers Association] to dedicate soybean mill 
here. Oct. 31. Section II–Mill edition. p. 1.
• Summary: This is the title of a special 6-page section in 
the newspaper focusing on the upcoming dedication of the 
new cooperative soybean mill in Mexico, Audrain County, 
Missouri. It consists of many short articles about different 
aspects of the mill, some photos, plus many ads in which 
local businesses are congratulating the mill.
 Titles of articles and photos on page 1 (left to right): 
“Mexico’s farmer owned–farmer controlled soybean mill” 
(aerial photo taken from top of new mill shows many 
trucks lined up to be weighed unloaded. “Despite the 
modern unloading facilities that can dump a truck in a 
few seconds, the trucks just couldn’t be handled as fast as 
they arrived”). “Heinkel reveals Cannon’s aid to new plant 
here: Helped MFA get two of only four Missouri expellers” 
(Congressman Clarence Cannon helped obtain priorities 
from the War Production Board). “Laddonia has MFA 
exchange in Central chain.” “Columbia exchange has daily 
radio broadcast.” “Processing plant is one of about 100 in 
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the United States” (continued on page 3). “You gotta hang 
on tight when riding straight-up ‘elevator.’” “MFA launches 
state-wide pure seed program.” “Maze heads staff of 18 mill 
workers; all live in Mexico” (Maurice Maze; lists names 
of all 18 workers). New MFA mill here in Mexico (photo, 
ground level). “Soybean faces rosy farm, factory future: 
Development of products from the crop will benefi t both 
grower and ultimate consumer; to extract oil at plant here.” 
“MFA dues called state’s biggest dollar bargain: Some of 
benefi ts of membership are outlined” (Annual dues are $1). 
“New $500,000 plant will be open to public inspection Nov. 
2 and 3: Modern mill, virtually ready after 16 months of 
construction work, located in Mexico–’Center of soybean 
industry.’” (Mexico, Missouri, is now one of “more than 
100 communities of the nation where facilities are capable 
of processing large quantities of protein-rich soybeans...” 
“Mexico is the focal point of a great soybean growing area.” 
During the past few weeks trucks have come from a radius 
of 60 miles, and more “than 4,000 loads of soybeans have 
been emptied into the huge storage bins of the new elevator.” 
The new mill has storage capacity for 300,000 bushels of 
soybeans, consisting of “ten silo type bins 18 feet in diameter 
and 119 feet high with interlocking smaller beans in between 
the two rows of silo bins. The headhouse is 161 feet high 
and houses all the elevating machinery, a hopper scale which 
can weigh a carload,...” a cleaner for soybeans, a grain 
dryer [with a capacity of 550 bushels / hour for drying high 
moisture soybeans], and several storage bins. “The plant 
will process approximately 500,000 bushels of soybeans 
annually.” It will operate 24 hours a day, 7 days a week, year 
around, processing 2,000 bushels of soybeans every 24 hours 
into 1,000 hundred pound bags of soybean meal and 16,000 
pounds of soybean oil).
 “Brief program will mark new plant’s opening: Portion 
of talks, program will go on air over KFRU” radio station 
(1:00 to 1:45 p.m.). “Plant manager” (Photo and brief 
biography of Maurice Maze).
 Page 2: “Beans to importance here in only 4 years: Will 
remain a major crop as good farming continues. Production 
locally has jumped from 7 bushels per acre in 1935’s small 
crop to an estimated 20 bushels per acre average in ‘46.” 
“Audrain County has 2,382 MFA members.” “Producers 
grain company has long record.” “Centralia MFA provides 
feed, oil service.” “M.F.A. founder William Hirth” (portrait 
photo).
 Page 3: “MFA offers farmers expert tire service.” 
“Pioneer bean grower glad plant is here” (E.W. Leirheimer 
planted his fi rst soybeans here in 1923. Also a pioneer 
M.F.A. member, for the past few years he has produced 
about 75 acres of soybeans on his 300-acre farm northeast of 
Mexico, Missouri). Ad by Producers Creamery Co. “Soybean 
meal from the new MFA soybean mill means better feed for 
Missouri milk cows.”
 Page 4: “MFA founder is also an ‘Audrain product’: 

William Hirth came here with parents as small boy.” “Hirth’s 
boyhood home near Rush Hill” (photo). “Where William 
Hirth went to school” (photo of the old Walker school near 
the farm in Rush Hill community).
 Page 5. “Soybeans rank third as Audrain crop: Ability 
to fi t into crop rotation makes importance. Only corn and 
oats exceed acreage given to beans here; little or no extra 
machinery needed and its easy to grow” (by A.W. Klemme, 
Extension specialist in soils, Univ. of Missouri, College of 
Agriculture).
 Page 6. “Now–Missouri soybean meal for Missouri 
livestock: An essential ingredient of M.F.A. Feeds. Made 
in Mexico, Missouri at the new soybean mill of the M.F.A. 
Cooperative Grain and Feed Co.” (3/4 page ad). “You’re 
invited to our two-day open house... Dedication ceremonies 
1 P.M., Saturday, November 2. Hear: F.V. Heinkel, president, 
Missouri Farmers Association. Mitchell White, editor Mexico 
Ledger. Robert Finley, Mayor of Mexico. E.W. Lierheimer, 
Audrain Co. farmer. George Sparks, general manager, MFA 
Coop. Grain and Feed Co. Maurice Maze, manager MFA 
soybean mill.”
 Note: There is no early history of this cooperative in this 
special issue, and no mention of the large fi re on 17 March 
1944 that destroyed the feed mill and elevator. It is not clear 
when this mill fi rst began processing soybeans, but it was 
probably in Oct. or Nov. 1946.

1081. Flueckiger, Walter. 1946. Quelques mots sur la culture 
du soja en U.R.S.S. [A few words about soybean cultivation 
in the USSR]. Revue Internationale des Produits Coloniaux 
et du Material Colonial 21(206):171-72. Nov. [Fre]
• Summary: Recently in this periodical (numbers 26 and 27), 
Dr. Balzli discussed the Soviet soybean (soja soviétique). His 
report is of particular interest, not only because it endeavors 
to rectify errors regarding Soviet soybeans, but also because 
it shows to a public that has been turned against Soviet 
Russia the great discoveries and farming successes of this 
country.
 Russia can boast several generations of soybean 
cultivation in the Far East and in Transcaucasia. I will add 
that establishing the kolkhoz [collective farms] largely 
contributed to this increase in soybean cultivation. Based on 
information from the People’s Commissariat of Agriculture, 
the following table shows the increase in the amount of area 
in which soybeans are grown.
 A table shows soybean area in the following Soviet 
regions or nations: Central Black Earth Region, Lower 
Volga, North Caucasus, Central Volga, Far East, Cossack 
Republic, Siberia, Crimea, Ukraine, Transcaucasia, U.S.S.R. 
[Note that the majority of production comes from two areas: 
The Far East and Ukraine, with most of the rest coming from 
the North Caucasus and Transcaucasia].
 It is easy to see that in 1929–even before general 
collectivization, which did not start until the fall of 1929–
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soybeans covered a respectable 71,500 hectares in the 
U.S.S.R. In 1933, when the most severe famine in human 
memory struck Russia, soybean cultivation decreased. 
Remember, however, that one year before the famine, in 
1932, soybeans were still being grown on 300,000 hectares, 
according to the Second Five-Year Plan. It is quite likely that 
another increase followed. For the end of the Second Five-
Year Plan (1937), 350,000 hectares of soybean fi elds were 
planned. Léon Rouest must have been mistaken when he 
claimed that the First Five-Year Plan had already set a target 
of several million hectares of soybean fi elds.
 Economically speaking, soybean cultivation in the 
U.S.S.R. has a different purpose than in China or the 
United States. In China, soybeans are used by families and 
small businesses. In the United States, in 1930, more than 
two-thirds of the soybeans planted were grown as animal 
feed. In the U.S.S.R., soybeans are grown above all as a 
commercial plant, like sugar beets and cotton. In the Far East 
(the coastline north of Vladivostok and the Amur region), 
soybeans have always been considered an oilseed vegetable. 
In other parts of the U.S.S.R., the manufacturing industry 
buys almost all soybean harvests, and industry is the impetus 
behind the increase in soybean cultivation. For this reason, 
it is not important whether those who some insist on calling 
“muzhiks” know how to cultivate soybeans and use the 
beans themselves.
 There is an extraction factory in Kropotkin (North 
Caucasus). In Moscow, a factory was opened in 1933 that 
could process 5,000 metric tons of soybean seeds per year. 
It specializes in the production of Soviet foods. A similar 
factory was built at the same time in Odessa, along with a 
soybean “mine” in Tbilisi, and another in Rostov-on-Don.
 The soy-processing industry is the backbone and the 
driving force of Soviet soybean cultivation. This industry can 
only be based on very large-scale cultivation. This means 
that in the U.S.S.R., soybean cultivation must conform to the 
principles and methods of large-scale agriculture. The large 
agricultural companies (kolkhoz and sovkhoz) are therefore 
compulsorily instructed on soybean varieties (Illiky, 
Gundschulinskaia, Charbinskaja 118 and 231) some of which 
must be harvested using one machine, others another, and 
others still a third machine, and this is what Léon Rouest did 
not understand.
 There is no need to fear that the ignorant and inebriate 
muzhiks of yesteryear are still representative of those who 
now live in the Russian countryside. What a misconception! 
A veritable army of seasoned scientists, researchers and 
agronomists now work tirelessly to instruct the peasantry. 
It appears that there were 7,000 agronomists prior to the 
revolution of October 1917. During the Second Five-Year 
Plan, more than 100,000 were tallied.
 When considering the global successes of Soviet 
agriculture, we can only marvel at them. The widespread and 
farsighted use of scientifi c and technical fi ndings was only 

possible through planning. These successes were achieved 
in spite of an excessive police regime, unlike one we have 
ever seen, which makes most farmers’ work extremely 
diffi cult. We all know that for scientists and technicians to 
perform well and proceed in a creative way, they need an 
atmosphere of freedom and trust. It is easy to imagine that, in 
the planning context, Soviet agronomy would achieve even 
greater successes if it was conducted in a free and trusting 
environment.
 In summary, the soybean has become a remarkable and 
important industrial plant in the U.S.S.R. In response to the 
needs of the population and industry, agronomists are aiming 
to spread soybean cultivation and improve yield. Around a 
decade ago, 750 to 1,000 kilos were harvested per hectare, in 
large-scale farming. It goes without saying that these yields 
have grown, and will continue to do so.
 Translated by Elise Kruidenier (June 2015). Address: 
Basel (Bâle), Switzerland.

1082. Elliott, H.G. 1946. The soybean. Its possibilities 
in W.A. [Western Australia]. J. of Agriculture, Western 
Australia 23(4):285-93. Dec. Summarized in Soybean 
Digest, Nov. 1947, p. 34.
• Summary: Contents: Introduction. Economic position. 
Soybean oil. Uses of oil. Origin. Uses in Western Australia. 
Name and origin. Description. Climate. Soils. Cultivation. 
Fertiliser. Inoculation. Sowing. Intercultivation. Harvesting. 
Varieties. Summary of soybean trials in W.A. (using mostly 
American or Canadian varieties). Some edible varieties of 
soybeans (as a green vegetable, a cooking dried beans).
 “In Australia, the acreage grown is as yet only small 
and up to the present time has been mainly experimental.” In 
Western Australia it is doubtful if the soybean could compete 
as a fodder with other summer-grown fodders.
 Varieties: The “Council for Scientifi c and Industrial 
Research have obtained best results with Charlee, 
Haberlandt, Creole and Georgian varieties in Queensland, 
whilst Manchu Yellow and Haberlandt have been grown with 
some success in Western Australia and yields as high as 35 
bushels per acre have been obtained experimentally.
 “Summary of soybean trials in W.A.: The Department 
of Agriculture of this State has for many years introduced 
numerous varieties of soybeans for trial at various centres 
over a wide range of soil and climatic conditions, from as 
far North as Ord River in the Kimberleys to Albany on the 
South coast, and the results to date have not been completely 
successful. The early trials did not meet with much success 
because of three main factors–1. Inability to obtain good 
inoculation on plants as a suitable strain of bacteria for 
inoculation of seeds was not available. 2. Suitable strains and 
varieties of soybeans were not available as those tried were 
too long in maturing. 3. Low germination of seed imported 
for trial. In recent years better results have been obtained” 
since these problems are been solved. “Of the varieties 
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grown in the South-West, Manchu Yellow, Haberlandt, 
Arysoy, Easy Cook, Harrow Mammoth Brown [Harrow, 
Mammoth Brown?], Kenway and Q1463 have all given 
reasonable results, with yields of up to 30 bushels per acre of 
seed.
 A table (p. 292-93) shows that at present in Western 
Australia some 51 soybeans varieties from the USA and 
18 varieties from Canada are under trial at various centers. 
For each variety the following information is given: name, 
average number of days to mature (range: 89-126), yield (6 
varieties have yields from 35.0 to 37.44 bushels/acre), and 
whether or not the seed color is yellow.
 Named American soybean varieties under trial: Ito 
San, Ohio 9100, Manchu, Black Eyebrow, Elton, Aksarben, 
White Eyebrow, Wilson 89, Ohio 9035 (Hamilton), Ohio 
7490, Ohio 9016, Wilson, Ebony, Medium Green, Habaro, 
Haberlandt, Mikado, Royal, Peking Sel 1-21-8, Peking Sel 
1-21-5, Peking Sel 1-21-7, Peking Sel 1-21-3, Sherwood, 
Virginia, Peking, Shingto, Chestnut, Early Yellow, American 
Coffee Berry, Early Black, Sable, Wisconsin Black, Medium 
Early Yellow, Medium Early Brown, Medium Early Black, 
Ohio 7046, Mongol, Taha, Jet, Haberlandt, Chernie, Nuttall, 
Ohio 7476, Medium Green, Amherst, Mever [Meyer], Cloud.
 Named Canadian soybean varieties under trial: St. 
Anne’s No. 92, Early Brown, Mandarin, Yellow 210, Yellow 
17, Chinaton Echo, Italian, O.A.C. No. 211, O.A.C. No. 81, 
Summerland, Black (China), Early Korean, Green, Manchu, 
Black Eyebrow, Ito San, Golden, A.K.
 Varieties grown experimentally in New Zealand and 
having an average yield of 23 bushels: Early Yellow, O.A.C., 
Black Ontario, Manchu (Hudson), Manchu (Ottawa), 
Cayuga.
 Edible varieties of soybeans that are good for use 
as a green vegetable: Agate, Hahto, Easycook, Rokusen 
[Rokusun], Funk Delicious, Kura, Aoda, Bansii [Bansei], 
Shiro, Hokkaido, Chusei, Higan, Janro [Kanro?], Willoni 
[Willomi], Nanda, Jogun.
 Edible varieties of soybeans that are good for use for 
cooking as dried beans: Easycook, Chusei, Rokusen, Jogun, 
Hokkaido, Janro [Kanro].
 Note: This is the earliest document seen (Oct. 2013) 
that clearly mentions the soybean varieties Chinaton Echo or 
Early Korean. Address: Agrostologist, Western Australia.

1083. El Salvador Ministerio de Agricultura. 1946. La soya 
[Soya]. San Salvador. 89 p. [Spa]
• Summary: The two Latin American countries in which 
soybean cultivation has acquired importance are Argentina 
and Brazil. In Argentina, cultivation began in 1908. In 1940 
Argentina produced 15 tonnes of soybeans on 300 hectares, 
increasing in 1941 to 204 tonnes on 5,000 hectares. Rio 
Grande do Sul in Brazil exported 6,420 kg of soybeans in 
1937, rising to 40,000 kg in 1939. Address: El Salvador.

1084. Hayes, T.R. 1946. Report on experimental work in 
the Eastern Province by the provincial agricultural offi cer, 
Eastern Province. Uganda Protectorate Department of 
Agriculture, Annual Report. Part II. p. 55-57. For the period 
1st July, 1944–30th June, 1945.
• Summary: The section titled “Food Crops” states that soya 
beans–both high- and low level types–were tested at County 
Headquarters for growth and palatability. A soya bean 
spacing trial at Nwanzu (Bugosa), with 4 different spacings 
between rows and within rows including one broadcast, 
showed that the highest yield (997 lb/acre) was obtained with 
a spacing of 2 feet between rows and 6 inches between seeds 
in each row. Spacing within the row was found to be more 
important than spacing between rows. Broadcasting gave the 
lowest yield (685 lb/acre). Address: Provincial Agricultural 
Offi cer, Eastern Province, Uganda.

1085. Irving, W.J. Mill. 1946. Report on experimental work 
in Buganda Province by the provincial agricultural offi cer, 
Buganda. Uganda Protectorate Department of Agriculture, 
Annual Report. Part II. p. 47-54. See p. 52. For the period 1st 
July, 1944–30th June, 1945.
• Summary: The section titled “Miscellaneous Crops” states: 
“Soya Beans.- Only three types have been increased during 
the year and the most outstanding strain is R. 184. Yields 
obtained were: No. 60–575 lbs. per acre; No. 43–539 lbs. 
per acre; R. 184–1,553 lbs. per acre. Type No. 43 produced 
a high percentage of coloured beans and has now been 
discarded.” Address: Provincial Agricultural Offi cer, Uganda.

1086. Jameson, J.D.; Weatherley, P.E. 1946. Report on food 
crops by the senior botanist and the botanist, Serere. Uganda 
Protectorate Department of Agriculture, Annual Report. Part 
II. p. 41-46. See p. 43-44. For the period 1st July, 1944–30th 
June, 1945. (Entebbe).
• Summary: The section titled “Soya Beans” describes 
three yield trials in which plant spacing and inoculation are 
variables. At Kawanda the best yields of threshed beans were 
obtained from R 184 (1,297 lb/acre at 6 inch spacing) and S 
42 Serere (1,204 lb/acre at 12 inch spacing). A spacing trial 
was conducted at Nwanzu (Bugosa; highest yield 997 lb/
acre), and a variety trial at Serere (highest yield 745 lb/acre 
from Hernon 6). Address: 1. Senior Botanist; 2. Botanist. 
Both: Serere, Uganda.

1087. Collins, E.R.; Nelson, W.L.; Hartwig, E.E. 1947. 
Profi table soybean yields (Five steps will do it). North 
Carolina Extension Circular No. 295. Jan. 4 p.
• Summary: “1. Have your soil tested, and lime accordingly. 
Send a sample of soil to the N.C. [North Carolina] 
Department of Agriculture, Soil Testing Division, Raleigh, 
N.C., for a lime recommendation. Your county agent can 
advise on how to take the sample. Apply agricultural 
(dolomitic) limestone when needed, at least 2 months in 
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advance of planting.
 “2. Provide adequate plant nutrients. Soybeans have 
high potash and phosphate requirements. Each bushel 
contains approximately 3/4 pound of P2O5 and 1½ of K2O. 
A 40-bushel crop of beans will remove the equivalent of 
about 150 pounds of 20% superphosphate and 120 pounds of 
50% muriate of potash (300 lbs. of 0-10-20).
 “Fertilize with 400 pounds per acre of 0-10-20 unless 
beans are grown in rotation with a heavily fertilized truck 
crop. Apply fertilizer in bands 2 to 3 inches on each side and 
1 inch below the seed, or mix in the row with at least an inch 
of fertilizer-free soil between the fertilizer and the beans. 
Fertilizer will injure the stand if it comes in direct contact 
with the seed.
 “3. Insure a good stand of an adapted variety. Ogden 
and Roanoke are the recommended varieties. Roanoke is 
preferred on the lighter soils of the Coastal Plain and also 
in the Piedmont. Plant 10 to 12 beans per foot in 3 to 3½ 
foot rows (45 to 65 lbs. per acre). A good stand is essential 
for high yields. Germination tests may be obtained from the 
Seed Testing Division of the N.C. Department of Agriculture. 
When the germination is below 85%, treat with Arasan at 
rate of 2 ounces per bushel.
 “4. Prepare a good seed bed. Destroy all weeds before 
planting. Planting between May 1 and 20 usually gives the 
best results. If the soil is dry, delay planting until moisture is 
favorable for rapid germination.
 “5. Control weeds. Closely spaced, vigorous plants will 
assist in weed control. Cultivate closely the fi rst time, being 
careful not to cover the plants. Stop cultivating when plants 
are 18 to 24 inches high.”
 Page 2: Table: “Yield response from lime and fertilizer 
on Ogden soybeans–1946.” In 6 counties and 9 soil types 
shows a dramatic response to lime + fertilizer.
 Page 3: Bar chart. “Average yields, treatment costs, 
and returns per acre from 9 soybean experiments in 1946 
(Ogden variety).” The increased yield from each treatment 
far outweighed the cost of the treatment.
 Page 4: Table: “Soybean yields, maturity date, percent 
oil, and seed holding.” Address: Agric. Exp. Station, Raleigh, 
North Carolina.

1088. Soybean Digest. 1947. Letters to the editor: High 
yields. Jan. p. 8.
• Summary: “To the Editor:

“The Soybean Digest is a fi ne publication. I keep every 
copy and often refer to them.
 “We believe it a conservative guess that Mississippi 
County, Arkansas, produced 3 million bushels of soybeans 
in 1946. Are there many other counties in the Nation that 
produce as many beans?
 “I have reliable variety yields from 21 farmers in this 
county for 1946. Ogdens averaged 39 bushels per acre as 
compared to Ralsoys at 34.1. The best yield we have had 

is 56 bushels of Ogdens per acre. What is supposed to be 
the top national yield?–Keith J. Bilbrey, county agent, 
Mississippi County, Blytheville, Arkansas.
 Reply: “Not many counties in the U.S. or anywhere else 
produce over 3 million bushels annually. Champaign County 
[Illinois], long considered the nation’s leading soybean 
county, produced 3,960,000 bushels in 1945. Christian 
County, Illinois, produced 3,766,400. We know of no other 
county that went over the 3 million bushel mark in 1945. 
Offi cial information on production by counties for 1946 is 
not yet available.
 “For top per acre yield see report of the Indiana yield 
contest carried in this issue. We believe 55 bushels per acre 
is the record for any yield contest to date.–Editor.”

1089. Soybean Digest. 1947. 197 million bushels in 1946. 
Jan. p. 26.
• Summary: “Soybean production reached an all time high in 
1946. The crop this year is estimated at 197 million bushels, 
about 2½ percent higher than the 192 million bushels 
produced in 1945 and almost double the 10-year average 
production, reports U.S. Department of Agriculture in its 
annual crop summary issued in December.
 “The record crop was produced despite the smallest 
acreage harvested for beans since 1941. The yield of 20.5 
bushels per acre this year is the second highest of record, 
exceeded only by the 20.9 bushel yield in 1939. Last year 
the yield was 18.0 bushels per acre, the same as the 10-year 
average.
 “The 11½ million acres of soybeans (grown alone for 
all purposes) in 1946 was about 12 percent below last year 
while the acreage interplanted with other crops–grown 
mostly in the Southern states–declined only slightly from 
a year ago. However, the small decrease continued the 
downward trend of the interplanted acreage which is now 
at the lowest level in a decade. The resulting total acreage 
grown for all purposes, 12.3 million acres, is 11 percent 
below 1945 and the lowest since 1941.
 “About 78 percent of the total acreage was harvested for 
beans this year, the highest proportion of record, exceeding 
the previous high mark of 77 percent harvested for beans in 
1945. Of the 9.6 million acres harvested for beans in 1946, 
about 90 percent or 8.6 million acres were in the North 
Central states.
 “The season from planting time through harvest was 
favorable for soybeans. Above average yields were produced 
in all areas with record yields reported in many states.
 “Planting was accomplished with little delay except in 
a few localities, principally in Ohio, where excessive rains 
resulted in some late planted acreage. Dry weather lowered 
yields in an area of northern Ohio, northern Indiana, southern 
Michigan and southern Wisconsin. However, only Ohio and 
Wisconsin had below average state yields.
 “Illinois, the heaviest producing state, came through 
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with a near-record yield although there was slight damage 
from dry weather in the northern part of the state and 
some disease loss largely from brown rot and blight. The 
West North Central and the South Central states had an 
exceptionally good season with bumper yields harvested 
in most of these states. Of the major producing states 
Minnesota, Iowa, Missouri and Arkansas each made record 
yields.
 “Killing frosts in most areas held off long beyond the 
usual date. This enabled the late planted acreage to reach 
maturity. Harvesting proceeded rapidly during most of 
October until rains caused some delay. Later favorable 
weather gave ample time for combining the remaining 
acreage. The crop was practically all harvested before the 
middle of December with very little loss. The excellent 
maturing and harvesting season resulted in a high quality 
crop of low moisture content.”
 Below this article is a large table titled “Soybeans 
for beans.” It contains (1) Acreage harvested (in thousand 
acres), (2) Yield per acre (in bushels), and (3) Production 
(in thousand bushels) for the years 1935-44 (average), 
1945, and 1946, for the following states (arranged roughly 
from north to south): New York, New Jersey, Pennsylvania, 
Ohio, Indiana, Illinois, Michigan, Wisconsin, Minnesota, 
Iowa, Missouri, North Dakota, South Dakota, Nebraska, 
Kansas, Delaware, Maryland, Virginia, West Virginia, North 
Carolina, South Carolina, Georgia, Kentucky, Tennessee, 
Alabama, Mississippi, Arkansas, Louisiana, Oklahoma, 
Texas.

1090. Soybean Digest. 1947. The Remington Soybean Show: 
Ninth annual Indiana show hits new high in interest. Jan. p. 
13, 21.
• Summary: “A Purdue University freshman, Wayne 
Sommer of Remington, was the grand sweepstakes winner 
of the ninth annual Remington, Indiana, Soybean Show 
December 17. Sommer, who was the sweepstakes winner 
also in 1945, now has two legs on the Farmers Cooperative 
Co. of Remington Trophy awarded each year to the winner 
of the show. If he succeeds in winning the trophy again in 
1947 it will be his permanent property.
 “Attendance at the Remington Show topped all records 
with 400 at the afternoon meeting and 325 at the evening 
banquet.
 “The afternoon educational meeting was in charge of 
Bill Renshaw, Indiana editor of Prairie Farmer. Speakers 
were: Dr. W.H. Goss, assistant to the director of the Northern 
Regional Laboratory, Peoria, Illinois, on the subject, ‘The 
Effect of the War on German Soybean Processing;” and Geo. 
M. Strayer, secretary of the American Soybean Association, 
Hudson, Iowa, on “The Future of Soybeans.”
 “K.E. Beeson, extension agronomist of Purdue 
University, Lafayette, Indiana, presided at the round table 
discussion following.

 “Other cup winners included: Farmers division, 
Gaylord Sommers, Remington; certifi ed seed Lincoln, 
Chauncey Wood, North Liberty; open class, Wayne Sommer, 
Remington.
 “Vocational agriculture division: Richland, Bill Lee, 
Rensselaer; Lincoln, Bill Lee, Rensselaer; junior agriculture 
division: all varieties, Larry Taylor, Remington.
 “Benton County 4-H, Dick Moore; Jasper County 4-H, 
Wayne Sommer, Remington (awarded to John Murray, 
reserve champion, Rensselaer, as Sommer was ineligible 
because of other winnings.)
 Talk by Dr. Goss: Dr. Goss’s talk concerned the 4½ 
months he spent in Europe in 1945 studying German oilseed 
processing under the joint chiefs of staff. He gathered much 
information while in Europe that has already proved of great 
value to the industry. Slides were shown of some of the 
German processing plants, depicting the very great damage 
sustained by them during the war.
 “’Basically, the future of the soybean industry will 
be determined by economics,’ Strayer told the afternoon 
audience. ‘Farmers will continue to grow beans if they can 
be paid on a basis at which it will be profi table for them to do 
so.
 “Whether or not the processor can pay a profi table 
price to the farmer depends on the price he receives for two 
products, the oil and the meal. The return the processor 
receives from these two products less the processing cost 
will determine the price of soybeans.
 “Approximately 40 percent of all vegetable oils 
produced in the United States during the past 3-year period 
has been soybean oil, Strayer said. Contrary to the belief of 
most people, over two-thirds of this oil has gone into edible 
products, as shortenings, margarines and salad oils. During 
the war years there have been Federal restrictions on the 
usage of soybean oil in other than the edible fi eld.
 “During the next 2-year period soybean oil will continue 
to be used largely in edible products because of the world 
and domestic shortages of fats and oils.
 “Much research is being done on the industrial 
utilization of oil. After 1948 it will be necessary to look to 
paints, lacquers, varnishes, linoleums and oil cloths for part 
of the market for soybean oil. Fractionation seems to offer a 
lot of promise since it provides two products, each of which 
is better for certain usages than the whole soybean oil.
 “’Federal and state restrictions on production and usage 
of margarine greatly hamper the margarine industry, now 
the second largest user of soybean oil in the U.S. One of 
the important jobs facing the producer at the present time 
is that of seeing that those Federal and state restrictions are 
removed.
 “Under the present legislative setup it is necessary to 
take soybean oil carrying a golden yellow color, refi ne and 
bleach the color out of it, then hydrogenate and make it into 
margarine. The housewife is given a package of coloring 



SOYBEAN YIELDS AND YIELD RESEARCH (10 BCE to 2021)   608

© Copyright Soyinfo Center 2021

with the margarine so she can color it back to the original 
golden yellow of soybean oil.”
 “Soybean oil meal during recent years has supplied 50-
60 percent of all protein meal fed to livestock in the United 
States. It is no longer a substitute for other protein feeds 
but has become the standard by which other livestock and 
poultry [feeds] are judged. Livestock feeders are interested 
in seeing soybean production continued on a high level so 
adequate supplies of protein feeds will be maintained.
 “The extraction of protein from oil meal offers 
possibilities in such fi elds as whippings, meringues, paints, 
adhesives, paper coatings and textile sizings. Some increase 
may be expected in food and industrial usages of soybean 
oil meal. But livestock feeds will continue to offer the major 
market.
 “In coming years there will be shifts in the areas 
of soybean production. The South will raise a greater 
proportion of soybeans than in the past. Diseases and insects 
will become an increasing factor. They will force growing 
soybeans as a part of a complete rotation. This will bring 
about wider areas of production, cut down the concentration 
of soybeans in small areas. The varietal development 
program of the U.S. Department of Agriculture offers 
promise of new and higher yielding varieties for the northern 
fringe of soybean production, also for the southern areas.
 “If we will use soybean oil in our food products, in 
our paints, varnishes and other surface coatings, if we feed 
soybean oil meal in the quantities we should for economical 
livestock gains, an increasing acreage of soybeans will be 
required during the next 10-year period.
 “The price of meal and oil determine the price of 
soybeans. And the price of these products in turn is 
determined right back in the area where soybeans are 
produced, by the willingness of the farmer and city dweller 
to consume soybean products.”
 Photos (courtesy Prairie Farmer) show: (1) “At 
top, Chester Biddle of Biddle Farms and W.H. Shively, 
Remington High School vocational agriculture instruction, 
two of the promoters of the Remington Soybean Show, 
examine the trophies which were awarded to winners. (2) At 
bottom, is a portion of the record crowd [seated in straight 
rows of chairs, each behind a desk] which attended the 
afternoon session.” (3) Wayne Sommer holding his trophy.

1091. Adair, C. Roy. 1947. Third work planning conference 
of the U.S. Soybean Regional Laboratory for the Southern 
States region, Memphis, Tennessee, February 5-7, 1947 
(Continued–Document part II). RSLM (U.S. Regional 
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 142. 
29 p. Feb. 7.
• Summary: (Continued): “Work on soybean oil for 
protective coatings continues. Norelac, a rubber substitute, 
and Norepol, a polyamide useful for heat-sealing and paper 
coating, are two products of the Northern Laboratory that 

have received commercial trials. New catalysts have been 
found to have increased conjugation to soybean oil, and can 
[page 4] produce a product which dries to a wrinkled fi lm in 
one hour without metallic drier. Lime (5 percent) in soybean 
oil paints has been found to be very benefi cial. Applications 
of soybean protein to paper coating and shotgun shell casings 
have been made.
 Note: This is the earliest document seen (Oct. 2017) that 
mentions the use of soy protein as a glue for shotgun shell 
casings.
 “Report of Collaborators
 “Each of the collaborators presented a report on the 
accomplishments of the soybean research program during 
the past season and described the position of soybeans in 
the general farming system of his state. Mr. E.F. Schultz, 
the collaborator from Alabama, was unable to be present 
but submitted a statement of progress to be included in the 
report. A report covering research in southeast Missouri is 
also included.
 “Alabama report by E.F. Schultz–Uniform nursery 
groups VI, VII, and VIII were planted at Fairhope, 
Crossville, Belle Mina, and. Tallassee. All tests were 
harvested except Group VIII at Tallassee.
 “The Alabama nursery was reduced from about 300 
strains to 45. Of these 45 strains, 3 that had showed promise 
were planted adjacent to the regional nurseries at all four 
locations in Alabama so that their yields could be compared 
with those of the varieties in the regional tests. The yields of 
the three strains were no better than those of the varieties in 
the regional tests but still as good as the rest of the Alabama 
nursery.
 “It is entirely probable that, since our best strains do not 
seen better than commercially available varieties, soybean 
breeding work in Alabama may be set aside for a while.
 “Other work with soybeans has already been 
discontinued in Alabama, the regional nurseries and the 
Alabama nursery being the only soybean work in progress 
during the past year.
 “Arkansas report by C.R. Adair–The estimated acreage, 
yield per acre and total production in Arkansas in 1946 
increased 256, 143, and 368 percent, respectively, compared 
with the averages for 1935-1944. The acreage harvested for 
seed during the period 1935-44 was 115,000 acres; for 1945 
it was 209,000 acres; and for 1946 it was 295,000 acres. The 
average yields per acre were: for 1935-44, 12.9; for 1945, 
16.0; and for 1946, 18.5 bushels. The total production for 
those periods was: 1935-44, 1,484,000; 1945, 3,344,000; and 
1946, 5,458,000 bushels.
 “The increase in acreage, yield per acre, and, total 
production has been brought about by the demand for oil 
seed crops and the resulting increase in price per bushel, the 
introduction of higher yielding varieties, growing soybeans 
on the better land instead of other cash crops, and the use of 
better cultural practices.
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 “The 1946 season was one of contrasts in Arkansas. 
At most places where the tests were conducted there was 
excessive rainfall during May. Near drought conditions 
prevailed in late summer at Stuttgart, Marianna, and Desha 
county; and there was insuffi cient rainfall at Fayetteville in 
August. The mean daily temperatures were below normal 
throughout most of the season.”
 Page 14: South Carolina report by W. R. Paden–
Soybeans have been grown in South Carolina for many 
years. Most of the crop has been grown for forage but during 
the past few years the proportion grown for seed has been 
increasing. An average of 28,000 acres was grown for forage 
in the ten-year period, 1935-44; 20,000 acres in 1945; and 
24,000 acres in 1946. The acreage grown for seed during 
these same periods was 10,000; 8,000; and 16,000 acres, 
respectively. The yields per acre were 6.9, 7.0, and 6.0 
bushels for the same period, respectively. This increase in 
acreage planted for beans and increase in yield per acre is 
undoubtedly a result in the use of improved bean varieties.
 “The uniform nursery tests have been conducted each 
year at Clemson [South Carolina] and at two of the branch 
stations, Pee Dee and Edisto, since the tests were fi rst 
started. Both early and late plantings on Cecil sandy loam 
(upland) soil last year at Clemson and one medium early 
planting on Congaree silt loam (bottomland) soil were made. 
The average yield of ten varieties (Group VII) on the Cecil 
soil was 17.3 bushels for the early planting in comparison 
with 13.0 bushels for the late planting. The protein and oil 
contents were also slightly higher from the earlier planting. 
The highest yield from the early planting was made by the 
N44-92 variety with 20.6 bushels and from the late planting 
by Volstate with 23.0 bushels. Wood’s Yellow produced the 
highest yield, 40.2 bushels on the Congaree silt loam. Field 
tests with the Ogden variety showed that this variety was a 
high producer of seed; but due to its heavy shattering, it is 
necessary to harvest immediately after maturity especially on 
the light soils. Two dates of planting were made at the Edisto 
Station with an average yield of 24.8 bushels for the early 
and 22.2 bushels for the late planting. The highest yield from 
the early planting was made by the N44-774 variety with 
32.1 bushels and from the late planting was N44-92 with 
27.6 bushels per acre.
 “No breeding or selection work is being done by the 
experiment station other than the testing of selected strains 
by Dr. Hartwig at the Pee Dee Station. Coker’s Pedigreed 
Seed Company at Hartsville, South Carolina, has some 
soybean breeding underway and appears to have one or two 
promising varieties which should soon be ready for release.
 “Tennessee report by O.H. Long–According to Release 
No. 696 of the Department of Agriculture Statistical Service, 
Nashville, soybeans for seed were harvested from 45,000 
acres in Tennessee in 1946 with an average acre yield of 
18.0 bushels. The average yield compares with 14.5 bushels 
obtained in 1945 and 8.2 bushels for the 10-year period, 

1933-1942. It is believed that this increase in acre yield was 
due to favorable growing conditions generally throughout 
the State in 1946, as well as the increased use of improved 
varieties, particularly the varieties Ogden and Volstate which 
were developed by the Tennessee Agricultural Experiment 
Station.
 “A release from the U.S. Department of Agriculture, 
Production and Marketing Administration, Nashville, has 
suggested a goal of 80,000 harvested acres of seed soybean 
in 1947 with a total production of 1,120,000 bushels.
 “Uniform Soybean Nurseries, Groups IVS and VI, 
were grown at three locations in Tennessee in 1946. These 
were located at Knoxville, Crossville in East Tennessee, and 
Jackson in West Tennessee. The highest yields were obtained 
at Jackson, the mean yield being slightly over 30 bushels as 
an average of the two groups. The next highest yields were 
obtained at Knoxville where the mean yield was slightly...” 
(Continued). Address: Secretary of the Conference, 
Memphis, Tennessee; U.S. Regional Soybean Lab., Urbana, 
Illinois.

1092. Soybean Digest. 1947. John Knudson wins Iowa yield 
contest. Feb. p. 42.
• Summary: “John Knudson of Albion won over 100 other 
contestants to take the title of Iowa champion soybean 
grower and placed fi rst in the Iowa Soybean Yield Contest 
for 1946.
 “Knudson’s average yield on the 5 acres he entered in 
the contest was 52.26, by far the highest yield of any Iowa 
yield contestant to date. The highest previous yield was by 
Bert Kinsinger, Grundy Center, in 1943. His yield was 38.72.
 “Knudson won the John Sand trophy and the $50 fi rst 
place award.
 “Second place winner was John H. Greiner, Keota, with 
a yield of 49.23.
 “Third place was won by Doyle Palmer, Wellman, with 
a yield of 47.80.
 “All three fi rst place winners entered Lincolns, as did 88 
of the 101 contestants.
 “The 1946 contest was the largest in Iowa yield contest 
history, with 26 county and local contests being held. 
The contests were sponsored by Iowa Corn and Small 
Grain Growers Association, Ames, and local cooperating 
organizations in the various counties. Results were 
announced February 11 over Radio Station WOI by Geo. M. 
Strayer, editor of the Soybean Digest.
 “District winners and their yields were: district 1, Thos. 
Raveling, Linn Grove, 34.26; district 4, Geo. Wassom, Sac 
City, 43.49; district 5, Bert Kinsinger, Grundy Center, 46.39; 
district 6, Roger J. Shaff, Comanche, 38.65; district 7, Merle 
Zepp, Scranton, 45.24; district 8, John Knudson, Albion, 
52.26; district 9, John H. Greiner, Keota, 49.23; district 
11, Pearl Sutton, Corydon, 37.63; district 12, C.R. Winsell, 
Selma, 24.11.
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 “Average per acre yield of all contestants was 36.8.”

1093. Soybean Blue Book. 1947-1964. Serial/periodical. 
Hudson, Iowa: American Soybean Assoc. Annual. Titled 
Soybean Blue Book from 1947-1966; Soybean Digest Blue 
Book from 1967-1979; Soya Bluebook from 1980 to present.

• Summary:  A directory and information book for the 
soybean production and processing industries–but with 
much greater emphasis on processing and utilization. One 
of the most valuable sources of worldwide information on 
soybeans. During the period from 1947 to the 1960s, the 
Blue Book was usually published in March or April of each 
year.
 In the 1966 Blue Book (p. 28-29) are two full-page 
tables titled “World Soybean Production.” The fi rst gives 
acreage in 1,000 acres, yield in bushels per acre, and 
production in 1,000 bushels. The second gives hectarage, 
yield in kilograms per hectare, and production in 1,000 
metric tons. Figures are given for: 1950-54 (average), 
1955-59 (average), 1963, 1964, and 1965. Statistics are 
given for the following countries: North America: Canada, 

United States. South America: Argentina, Brazil, Colombia, 
Paraguay. Europe: Italy, Rumania, Yugoslavia, Other 
Europe (excluding USSR). USSR (in Europe and Asia). 
Africa: Nigeria, Rhodesia, Tanzania. Asia: Turkey, China 
(Mainland), Cambodia, China (Taiwan), Indonesia, Japan, 
Korea (South), Thailand. Estimated world total. Address: 
Hudson, Iowa.

1094. Soybean Blue Book. 1947. Soybean production 
[statistics, USA]. p. 20-32.
• Summary: This section consists of many tables of U.S. 
soybean acreage, yield, and production statistics: (1) 
Soybean production in the United States, 1924-1946. Source: 
Div. of Agricultural Statistics, Bureau of Agricultural 
Economics, USDA. For each year the following 10 columns 
are given: Acres planted: Grown alone, interplanted, 
equivalent solid. Acres harvested: For beans, for hay, 
grazed, plowed under or abandoned. Average yield per 
acre harvested: For beans (bushels), for hay (tons). Total 
production: For beans (thousand bushels), for hay (thousand 
tons). Total production of soybeans grew from 4.9 million bu 
in 1949 to 196.7 million bu in 1946.
 (2) Soybeans: Supply and utilization in the United 
States, 1924-1946 (1,000 bushels). For each year, beginning 
October 1, the following 10 columns are given: Supply: Total 
stocks Oct. 1, production, imports, total supply. Utilization: 
Seed, feed, processing, exports, other uses, carryover Sept. 
30.
 (3) Soybeans: Acreage, yield and production 1924-1946 
by states. The columns given for each state are the same as 
those for table (1). A complete table is given for each of the 
following states (which appear alphabetically by state name): 
Alabama, Arkansas, Delaware, Georgia, Illinois, Indiana, 
Iowa, Kansas, Kentucky, Louisiana, Maryland, Michigan, 
Mississippi, Missouri, North Carolina, Ohio, Pennsylvania, 
South Carolina, Tennessee, Virginia, Wisconsin. Minnesota 
(1933-1947). Other states, 1946 only: West Virginia, Texas, 
Nebraska, New Jersey, New York, North Dakota, Oklahoma, 
South Dakota.

1095. Soybean Blue Book. 1947. Soybeans in Canada 
[acreage, yield and production statistics]. p. 32.
• Summary: This section consists of 4 tables of Canadian 
soybean statistics: (1) Acreage, yield, and total production 
of soybeans in Canada, 1941-1946. Total production of 
soybeans grew from 216,900 bu in 1941 to 1,072,000 bu in 
1946.
 (A) Soybean production in Ontario, for the years 1936-
40, then each year from 1943 to 1946. For each year is given 
acres and bushels. Soybean production in Ontario (Canada’s 
southernmost province) grew from an average of 217,844 bu/
year during the years 1936-1940 to 1,072,000 bu in 1946.
 (B) Soybean production in Manitoba, 1943-1945. 
Decreased from 35,000 bu in 1943 to 2,000 bu in 1945.
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 (C) Soybean production in British Columbia. 943 acres 
were planted in 1943. No production fi gure is given. (No 
data for years since 1943).

1096. Soybean Digest. 1947. Steele winner in Illinois 
contest. March. p. 42.
• Summary: “Verl Steele, Table Grove, won the sixth annual 
Illinois 10-acre soybean growing contest with a fi eld that 
scored 94.2 percent out of a possible 100, the Illinois Crop 
Improvement Association, sponsor of the contest, announced.
 “Steele’s yield was 46.43 bushels per acre, compared 
with the 37.9 bushel yield of Clement Gill, Speer, 1945 
Illinois contest winner.
 “Average yield of the 12 leading contestants was 39.42 
bushels.
 “Steele’s production cost for the 10 acres was $276.25, 
his quality grade 82 percent, and the oil content of his beans 
21.1 percent.
 “Otto Henningsen, Atwood, was second with a score of 
93.25 percent and a yield of 45.99 bushels.
 “Third place winner was Bert Bonwell, Chrisman. His 
score was 90.31 percent, his yield 44.72 bushels. Fourth 
place went to L. Parke Kerbaugh, Stanford, with a score of 
89.09 and a yield of 40.45 bushels.
 “Other leading yields by sections were:
 “Section 1–Wm. A. Feldott, Plainfi eld, 36.98.
 “Section 2–Clement Gill, Speer, 33.32; and Hamer D. 
Wilson, Table Grove, 39.39.
 “Section 3–H.L. Stiegelmeier, Normal, soybean 
champion at 1946 International Grain and Hay Show, 36.38.
 “Section 4–Harold L. Evens, Oakland, 42.99; E. H. 
Davis, Sullivan, 36.54; and James G. Weart, Springfi eld, 
38.64.
 “Section 5–Richard E. Ellis, St. Jacob, 31.20.”

1097. Pantagraph (Bloomington, Illinois). 1947. Early 
planting of soybeans, rotation of crops advocated: best 
methods described by Crop Council. April 14. p. 9.
• Summary: “The Soybean Crop Improvement Council, 
of which H.A. Abbott of Funk Bros. Seed company is a 
director, has issued defi nite recommendations for securing 
highest yields in the soybean crop this year.”
 Note: This is the earliest document seen (Aug. 2021) 
that mentions the “Soybean Crop Improvement Council.”

1098. Revue Internationale du Soja. 1947. Le soja à travers 
le monde [The soybean around the world]. 7(37-38):44. 
March/April. [Fre]
• Summary: Contents: French West Africa (AOF; In 1946 
all these territories sent 388 metric tons of soybeans to 
Continental France). French Equatorial Africa (AEF; total 
production of soybeans here was about 100 metric tons in 
1946). Bulgaria. Switzerland, Great Britain. USA. Austria. 
Germany. USSR. Sweden. Yugoslavia.

 Note: French West Africa (AOF) was a federation 
of eight French colonial territories in Africa: Mauritania, 
Senegal, French Sudan (now Mali), French Guinea, Côte 
d’Ivoire (Ivory Coast), Upper Volta (now Burkina Faso), 
Dahomey (now Benin) and Niger. The capital of the 
federation was Dakar. The federation existed from 1895 until 
1960.
 French Equatorial Africa: Established in 1910, the 
federation contained fi ve territories: French Congo, Gabon, 
Oubangui-Chari, Chad, and French Cameroon (after World 
War I), although the last was not organized as a separate 
entity until 1920.
 Bulgaria: In 1945, the soybean seed (graines de soja) 
yield was 81.2% lower than in 1944. In 1945, the 6,499 
hectares planted with soybeans only yielded 2,190 tons, 
while in 1944, 6,244 hectares supplied 11,531 tons.
 Austria: Professor Wilhelm Halden, from the University 
of Graz, continues to study soybeans (le soja).
 We have no news from Dr. Kupelwieser from Vienna.
 Germany: Denazifi cation has allowed soyists (sojaïstes) 
who did not jeopardize themselves through association 
with Hitler to resume their research and work. These 
include Professor Wilhelm Rudorf, located in Voldagsen-
Elze (Hanover); Professor Sessous, from the University 
of Giessen; and Dr. Othon Knapp, who, after having lost 
everything in Hungary, settled in Wachenheim (Palatinate).
 U.S.S.R.: We conducted a search for Professor 
Muszynski, from Vilnius University. To our great regret, it 
appears that he was assassinated. In him, we have lost a great 
soybean expert.
 Sweden: Professor Herman Nilsson-Ehle, from Svalöv, 
is one of the most highly skilled geneticists, and has delved 
much deeper into the soybean question.
 Mr. Sven A. Holmberg continues to grow a number of 
soybean varieties in Norrköping.
 Yugoslavia: Dr. Louis Gutschy, former professor at the 
University and Polytechnic of Zagreb (Agram [Croatia]), is 
going to publish a work on soybeans. He is preparing another 
on nitrogen-fi xing bacteria (azobacters) in which he explains 
a very simple method for creating a microbial fertilizer for 
the inoculation of soybean seeds.
 Professor Gutschy produces a number of soy food 
products (produits alimentaires sojaïques) that have proved 
particularly analeptic. Note: An analeptic, in medicine, 
is a central nervous system stimulant. The term analeptic 
typically refers to respiratory analeptics.
 Translated by Elise Kruidenier, Seattle, Washington.

1099. Kerle, W.D. 1947. Soybeans. Agricultural Gazette of 
New South Wales 58(5):227-31. May 1; 58(6):295-98. June 
1. Summarized in Soybean Digest, Nov. 1947, p. 34.
• Summary: Contents: Introduction. World distribution. 
Experience in New South Wales. Soil and climatic 
requirements. Soil preparation. Time and methods of sowing. 
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Fertilisers. Inoculation of seed. Varieties. After cultivation. 
Rotation. Harvesting. Storage. Yields. Insect pests and 
diseases. Uses of soybeans (soybean oil for food and 
industrial purposes, soybean meal for livestock feed, soybean 
plastics and wool, soybean fl our, green vegetable soybeans, 
soybean milk, sprouts, mature soybeans). Economic aspect 
of soybean growing.
 Experience with soybeans in New South Wales 
extends over the past 30 years [i.e., since about 1917]. 
Hundreds of varieties have been imported from East Asia, 
the USA, and other countries, and fi eld experiments have 
been conducted in all districts of the State. Numerous 
trials have been conducted at Hawkesbury Agricultural 
and Experiment Farms with varieties, cultural practices, 
fertilisers, seed inoculation, etc. Several soybean varieties 
are now recommended and the Northern Tablelands have 
been shown to be the district best suited to seed production, 
yet the yields there (averaging 7 bushels/acre over a ten year 
period) have not been suffi cient to recommend soybeans as 
a commercial crop. Yields of over 20 bushels/acre, however, 
have been obtained in variety trials. The best variety is 
Potchefstroom 169, originally from South Africa. Other good 
varieties available in NSW include Easy Cook [Easycook], 
Haberlandt, Otootan, Lincoln, Dunfi eld, and Richland.
 Before World War II, soybeans were imported from 
China and the Netherlands East Indies for about 6 shillings 
per bushel. During the war the price for soybeans (whose 
production was very small) was as high as 42 shillings 
per bushel, and contracts were let at 25 shillings by the 
Commonwealth Government in 1942-43. Of all the states of 
Australia and New Zealand, Queensland now seems to show 
the best promise of success in growing soybeans.
 In 1924 in the USA only about 6% of soybean 
production was crushed for oil, but in 1940 this fi gure rose to 
83%.
 Photos show: (1) Farmer standing in a fi eld of high 
soybeans on the North Coast. (2) A fi eld of soybeans in the 
early stages of growth. (3) Soybean roots showing well-
developed nodules. (4) Mature plant of Potchefstroom 169. 
(5) A man examining Easy Cook [Easycook] soybeans 
growing in a fi eld. (6) Soybeans “cocked” after harvesting 
with reaper and binder. (7) Soybeans being grown as a 
green manure crop between tung oil trees. Address: Special 
Agronomist, New South Wales.

1100. Brillmayer, Franz A. 1947. Einfuehrung der Soja in 
Polen, Ungarn und am Balkan [Introduction of the soybean 
to Poland, Hungary and the Balkans (Document part)]. In: 
F.A. Brillmayer. 1947. Die Kultur der Soja in Oesterreich. 
Vienna: Scholle-Verlag. 97 p. See p. 23-24. [Ger]
• Summary: Note: As of Sept. 2015 the Balkans (the 
countries occupying the Balkan Peninsula, also referred to as 
Southeastern Europe or the Balkan States) include: Albania, 
Bosnia and Herzegovina, Bulgaria, Croatia, Greece, Kosovo, 

Republic of Macedonia, Montenegro, Serbia, Slovenia, 
Romania and the European part of Turkey. Prior to 1991 
the whole of Yugoslavia was considered to be part of the 
Balkans.
 In Poland there originated a soybean variety, in the wake 
of the general middle European propaganda starting in 1920, 
at the University of Wilna [Vilnius University]; it was named 
Soja Wilnensis.
 From 1933 to 1936 the German Agricultural Society for 
Poland (Deutsche Landwirtschaftsgesellschaft für Polen) in 
Posen (Poznan) worked to introduce soybeans and bought 
Austrian seeds; mainly Platt Black 1427 was grown. In some 
places, it gave record yields.
 One of the fi rst soybean growers in Poland was Alfred 
Nikel in Bielsko [Bielsko-Biala as of Nov. 2010] using Platt 
Austrian soybeans.
 In Hungary Mauthner Oedön és Tsa [Oedon] began 
seed wholesaling with the breeding of soybeans. As a basis, 
the small seed “Hungarian” soybean variety was used, and 
varieties were developed that were adapted to the climate. 
Otto Knapp did good breeding work. During World War II 
soybean area in Hungary grew from about 3,000 ha in 1939 
to about 5,000 ha in 1940.
 As early as 1935 the Organization of Soybean 
Cultivation in the Balkans was established. Its beginnings 
were in Yugoslavia, later in Rumania and Bulgaria. The 
I.G. Farben joint stock company (Aktiengesellschaft) 
did the preparatory work and started breeding nurseries 
(Zuchtgärten) in Bucharest [Rumania].
 The following soybean statistics concern Yugoslavia:
 1937–1,246 ha produced 1,460 metric tons (tonnes).
 1938–3,856 ha produced 3,810 tonnes.
 1939–3,406 ha.
 1941–12,000 ha.
 1942–17,000 ha.
 In Bulgaria, in 1938 the soybean area was about 4% of 
the total oilseed area, i.e., about 12,000 ha of soybeans. In 
1942 the soybean area increased to 70,000 ha!
 In Rumania, soybean cultivation trials started in 1936, 
with 1,400 ha. and a yield of 8,500 kg/ha. The area rose 
in a steep curve. In 1938 it was 56,000 ha and in 1939 it 
was 103,000 ha. The soybean society (Sojagesellschaft) 
in Bucharest organized and expanded soybean production. 
The majority of the soybeans in Rumania were grown 
in Bessarabia [which in Nov. 2010 is located within the 
independent nation of Moldavia], and as this region was 
occupied and taken by the USSR, still in 1942, in the 
remaining districts in Rumania, 107,000 ha of soybeans were 
grown. Address: Braunsdorf–Vienna, Austria.

1101. Brillmayer, Franz A. 1947. Geschichte der 
Einfuehrung der Soja in Oesterreich [History of the 
introduction of the soybean to Austria. II. (Document part)]. 
In: F.A. Brillmayer. 1947. Die Kultur der Soja in Oesterreich. 
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Vienna: Scholle-Verlag. 97 p. See p. 14-18. [Ger]
• Summary: In 1928 a breeding station was opened for the 
CSR by Dr. Georg Hanreich at Wositz in south Mähren 
[Moravia] and on the existing steam mill (Dampfmuehle) a 
soya factory (Soja-san) was constructed.
 Also in 1928 the experiences with soybean culture in 
Austria were self-published in a brochure by Brillmayer-
Drahorad entitled Die Sojabohne, ihre Bedeutung, Kultur, 
und Verwendung. Jan Helmus translated this brochure into 
Dutch under the title Soja-Cultur, een National Belang. It 
was published by Ten Hagen’s Drukkerij en Uitgevers Mij, 
den Haag.
 In 1931 Dr. Drahorad was asked by the Turkish 
government to take charge of growing the fi rst Austrian-bred 
soybean seeds they had purchased. He received a leave of 
absence and traveled via Constantinople to Samsun on the 
Black Sea. The growing went smoothly, despite fl oods which 
the soybeans survived miraculously. The growing area was 
steadily expanded.
 Two or three years later [in about 1933 or 1934] a man 
was sent to visit me by the Shah of Persia to buy Austrian-
bred soybeans. Astonished, I asked him how the Shah came 
to know about Platt in Lower Austria. He answered that 
the director of the sugar factory in Alpullu, Turkey, while 
visiting the Shah, spoke so enthusiastically of the success 
of the soybeans bred in Platt, that the Shah decided to send 
a buyer to Austria for soybeans and to Germany for fodder 
turnip seeds (Futterruebensamen; Brassica rapa). According 
to reports of the Director of the Agricultural Academy in 
Tehran, Dr. E. Gauba, the soybean cultures are growing 
nicely there.
 In the early 1930s, because of the propaganda in 
Austria, there was much interest in growing soybeans, 
especially among the small farmers of the Alpine districts 
who did it on a trial basis. Some got good results; some 
were disappointed. Here and there large operations started. 
Enthusiastic letters arrived; most wanted to sell the harvest at 
a high price as seeds, which hurt expansion of the crop as it 
was too expensive for industry to buy. In those days, Austria 
was fl ooded with low-cost soybean meal (Sojaschrot) for 
fodder use, so there was little stimulus for home production 
of soybeans. They could not sell for more than the cost of 
production. The production of soybeans for seed in Austria 
was only about 1,000 kg/year.
 Meanwhile in Germany agronomic trials were 
conducted, especially in Lower Silesia (Niederschlesien), 
where the Platt Yellow Giant ripened. There were also good 
results in Schleswig, and in Westfallen the crop became 
established. On the average in these days, we delivered seeds 
for trials to about 100 operations each year.
 In 1932, because of a tax on the license for the 
multiplication and selling of seeds inside Germany, the way 
was paved for dealings with Delitzsch Rapeseed Breeders, 
Inc. in Delitzsch [near Leipzig]. But it was broken off at 

a discussion in Berlin. The next year brought unifi cation, 
and then in Delitzsch I started the fi rst breeding nurseries 
(Zuchtgärten) and helped with many operations in the area to 
build seed multiplication fi elds.
 In 1934 the Soja Cultur en Handelmaatschappij 
Nederland NV was founded in Voorburg, Holland. It bought 
soybeans from Austria but the climate was not very favorable 
and the organization had little drive.
 In 1935 Mr. A. Dieckmann from Heimburg am Harz 
came to Platt to see the soybean breeding operation and 
fi elds, and for negotiations on selling breeding material in 
Germany. Dieckmann had already, years ago, conducted 
soybean trials. The negotiations came to no conclusion 
and he ended up acquiring breeding material for Heimburg 
from Professor Dr. G. Riede in Bonn, Director of the 
Institute of Plant Culture and Breeding (Pfl anzenbau und 
Pfl anzenzuechtung). I was invited to Heimburg and helped 
with the establishment of the fi rst breeding nurseries.
 At the same time [in 1935] the Department of 
Agriculture of the Greek government purchased a large 
amount of soybean seeds. Despite enquiries, no news could 
be obtained concerning their success.
 In 1936 a fi nance group in Paris took an interest in 
soybeans from Platt. A delegation consisting of Messrs. 
Leplanquais, van der Weyde, and Rousseau came to Vienna 
to inspect the breeding and seed multiplication operations, as 
well as Dr. Winkler’s processing factory (Veredlungsfabrik). 
On the best of terms–which still exist today–a corporation 
was founded named SAIS (Société Agricole et Industrielle du 
Soja, S.A.), with capital of 1 million francs. The headquarters 
were in Casablanca, French Morocco, with a central bureau 
in Paris.
 At St. Sylvain d’Anjou near Angers in the Loire valley 
they bought land and planted Austrian soybean seeds. I 
traveled to Germany four times a year for the establishment 
of the breeding nurseries, observation of the vegetative stage, 
harvest, and working up of the material. The successes were 
encouraging.
 At the same time (1936) a large planting of soybeans 
in Morocco was planned. According to climatological data 
obtained from several weather station in Morocco, Dr. 
Drahorad and Dr. Kopetz in Vienna came to the opinion that 
the weeks between Christmas and New Year would be a good 
time for planting. But there were delays. In 1936 or 1937 
the director in Morocco ordered 15,000 kg of Platt Yellow 
Giant and inoculum, via Casablanca. All went well with the 
shipment–but then there was no rain. The seeds sprouted, 
then withered under the Moroccan sun. Not a single seed was 
harvested.
 Thereby SAIS lost half its capital. They planted smaller 
plots the next year. Brillmayer was supposed to supervise it 
and fl y to Casablanca, but the Spanish Civil War prevented 
him from getting a visa at the French embassy in Vienna. 
So he guided the crop by remote control from Austria in an 
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exchange of airmail letters and photos. The crop succeeded 
in Austria.
 During the German occupation of France, Brillmayer 
was called to France to continue the breeding work done 
earlier. How was he, assigned as a military commander for 
France, to do large scale propaganda encouraging French 
farmers to grow soybeans. The breeding nurseries were 
established in the south of France at Lamagistere on the 
banks of the Garonne. Colonel Fauché was in charge. The 
original SAIS was rebuilt during the war; the group Beauvois 
Freres entered. General Médecin Saurel was its president. 
The soybeans prospered, and acreage was expanded into 
the provinces near the French-Spanish border: in Basses 
Pyrennées, in the valley of the Adur, in Tarn et Garonne, and 
in Lot et Garonne. By the time of the American invasion 
(June 1944), several thousand hectares were planted with 
Austrian soybean varieties.
 In 1937, a Soya Ring (Sojaring), consisting of Austrian 
soybean growers, was founded in Vienna to represent their 
interests. (In 1947 its headquarters were at Schauslergasse 
6, Wien I, Austria). In 1939 two new soybean varieties were 
introduced, Angerner and Wolfsthaler. Much good work was 
done.
 Tables show: (1) The area planted to soybeans by 
members of the Soya Ring expanded from 68 hectares (ha) in 
1937 to 654 in 1938, to 1,527 in 1940, to 2,461 in 1944.
 (2) The number of farming operations in the Soya 
Ring grew, from 16 in 1937 to 868 in 1944. From small 
beginnings–from a matchbox of seeds–a considerable 
soybean growing movement had arisen in Austria.
 (3a-d) Soybean production from 1937 to 1943 by 
members of the Soya Ring according to the main four 
Lands / areas (Länder) of Austria. Each table contains four 
columns: Year. Number of member farms. Area planted 
to soybeans (ha). Yield in Doppelzenter per ha. The main 
producing area was Lower Austria (Niederösterreich), in 
which 228 farms produced a peak of 803 tonnes on 1,256 ha 
in 1940. Next was Vienna, then Kärnten, and Steiermark was 
far behind with 76 tonnes. The peak yield in Steiermark was 
3,300 kg/ha in 1939.
 (4) The highest yield each year from 1937 to 1943 and 
in which Land. These top yields ranged from 2,100 to 3,300 
kg/ha. Lower Austria won the yield record in four years, and 
Steiermark won it in four other years.
 Note 1. This document contains the earliest date seen 
for soybeans in Greece, or probably for the cultivation of 
soybeans in Greece (1935). Yet we cannot be sure that these 
soybeans were actually cultivated in Greece.
 Note 2. This is the 2nd earliest document seen (Dec. 
2007) that clearly refers to soybeans in Persia, or the 
cultivation of soybeans in Persia [renamed Iran in 1935]. 
This document contains the earliest date seen for soybeans 
in Persia, or the cultivation of soybeans in Persia (1933-34). 
The source of these soybeans was Brillmayer in Austria.

 Note 3. This document contains the earliest date seen for 
soybeans in Turkey, or the cultivation of soybeans in Turkey 
or the Middle East (1931). The source of all these soybeans 
was F.A. Brillmayer in Platt, Lower Austria. Address: 
Braunsdorf–Vienna, Austria.

1102. Nelson, W.L.; Hartwig, E.E. 1947. Profi table soybean 
yields in North Carolina. Better Crops with Plant Food 
31(6):6-10, 40-41. June/July.
• Summary: “Successful production of soybeans in the 
Southeast is largely dependent upon an adequate supply of 
plant nutrients and a good stand of an adapted variety (fi g. 
1).
 “The 1939-44 reported yield of soybeans in North 
Carolina was 10.9 bushels per acre. Yields such as these 
are not profi table. As a rule, little fertilizer or lime is used 
on soybeans or on the crops in rotation with soybeans. 
Soybeans, however, require potash and phosphorus just like 
cotton, tobacco, corn, or any other crop (fi g. 2). While the 
amounts removed by soybeans vary with location, season, 
and variety, it should be noted that approximately twice 
as much K2O [potassium oxide] as P2O5 [phosphoric 
anhydride] is removed.
 “Experimental work conducted in North Carolina the 
past few years shows that yields of 30 to 40 bushels per acre 
can be regularly expected if proper production practices are 
followed. These important practices were found to be as 
follows:
 “(a) Liming the soil with dolomitic limestone in 
accordance with its requirements as shown by soil tests.
 “(b) Fertilizing with adequate amounts of potash and 
phosphorus.
 “(c) Planting and securing a good stand of to adapted 
variety.”
 Figures show: (1) Photo of a soybean experiment on a 
Norfolk sandy loam low in available nutrients, particularly 
potash. The average state yield by application of points a-c 
above. (2) Ten bar graphs showing the amount of phosphorus 
and potash removed by each of fi ve crops (the yield is shown 
for each crop; soybeans are 40 bushels per acre): Soybeans, 
tobacco, peanuts, cotton and corn. Soybeans remove the most 
of these two soil nutrients. Address: Agric. Exp. Station, 
Raleigh, North Carolina.

1103. Hoellwarth, Emil. 1947. Anbau von Soja in 
Bessarabien [Soybean production in Bessarabia]. In: Dr. 
Wolfgang von Schuh, ed. 1947. Bericht Ueber die Erste 
Deutsche Soja-Tagung in Weissenburg, Bayern, 28-31 Aug. 
1947. Heilsbronn bei Ansbach, Mittelfranken: Arbeitskreis 
fuer Landwirtschaft, Deutsche Arbeitsgemeinschaft Soja. 24 
p. See p. 8. [Ger]
• Summary: In 1932-34 the prices of cereal grains in 
Bessarabia were very low. So soybeans were recommended 
to us. Black soybeans had long been grown for fodder, 
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imported from the Russian government in the previous 
century. Members of the German-Bessarabian Agricultural 
Society were allowed to import 4½ wagons of seeds. Later 
they made contracts with IG-Farben, with fi rm delivery and 
fi xed price. Prior to the relocation we grew about 27,000 ha, 
only within the German communities. Within 2 years we had 
a soybean society. From Hungary, from the fi rm Mautner, 
we obtained seed, greater than the “little Hungarian” of the 
Sojaring in Vienna, with black hilum. In the climate of the 
steppes of southern Bessarabia we had our greatest success. 
In the year 1935 we had yields averaging 400 kg/ha. In 
1936 they climbed to 1,600 kg/ha and more, since technical 
diffi culties had been overcome. The fi eld mouse (Erdmaus) 
and the hare were our greatest enemies; they devoured 
hectares of our stocks.
 We initially planted the soybeans at the beginning of 
May; they came up immediately. Then we used on them a 
weed harrow from the fi rm Sack, which saved us so much 
work hacking at weeds. When planting was fi nished, the 
soybean plants grew higher. We leveled the earth again to 
ease the process of mowing. We did not use the grass mower, 
but rather a kind of coiling machine, with which a dashboard 
makes equal piles as we let lie, to be immediately threshed. 
We threshed using the Bessarabian thresher. A Bessarabian 
constructed a machine for sorting the seed, with a forward-
churning band of 2½ meters in length. This cloth has thrown 
out 3 varieties and the broken beans remained on the cloth, 
falling backwards. We never put manure on soybeans.
 The straw was fed to sheep whose coats then became 
very good. For the previous crop we grew wheat, The next 
crop of wheat was 25% larger. Corn and soybeans together 
gave very good yields.
 Note: From 1918 to 1940 Bessarabia was part of 
Romania, After World War II, in 1940-44, Bessarabia 
became part of the Moldavian S.R.R. Address: Landwirt, 
Heilbronn am Neckar, Waldheim bei Jaegerhaus, 
Wuertemberg, Germany.

1104. Pastor Rodriguez, Juan. 1947. Soybean trials in Puerto 
Rico. Puerto Rico Agricultural Experiment Station, Bulletin 
No. 74. 17 p. Sept. Summarized in Soybean Digest, Nov. 
1948, p. 38. [10 ref. Eng]
• Summary: “Previous work done in Puerto Rico: During the 
last 27 years several attempts have been made to introduce 
and establish soybean culture in this Island. In 1917 the Food 
Commission (1918) distributed soybeans for trial in various 
places in the island. In its fi rst annual report the results 
recorded with soybeans were uniformly good, but neither the 
data nor the names of the varieties tried were published.
 “In 1918 Acosta Henríquez (1919) at Mayagüez 
[Mayaguez] planted the following soybean varieties: 
Mammoth Yellow, Ito Sam [sic, Ito San], Wilson Five, 
Tokyo, Haberlandt, Manchu, Virginia, and Early Green. 
With these introductions an average production of 1.128 

tons of dry hay per acre were obtained. Bregger, (1921-23) 
working as a Plant Breeder in Mayagüez, performed some 
experimental work with some soybean varieties of recent 
introduction. Of six varieties of soybean tried, Biloxi and 
Otootan set a large number of pods but were attacked by a 
disease which caused practically all of the seeds to shrivel 
in the pods. Individual selections of the Hahto variety were 
made in the hope of obtaining a strain more adaptable 
to Puerto Rico. This variety has fairly large, fl at seeds 
suggestive of lima beans and might be useful in the human 
dietary as a substitute for the latter, either dry or green.
 “The Puerto Rico Agricultural Experiment Station 
started in 1935 the importation of a large number of soybean 
varieties. Among the several hundred varieties introduced 
and planted at Mayagüez, the Station recommended the 
Seminole as an outstanding variety among the edible 
soybean varieties tried. No experimental data were published 
on comparative yields showing the superiority of the 
Seminole variety. Méndez, (1935) at Río Piedras, started 
preliminary work with soybeans in 1934.
 “In a varietal test performed in 1937-1938, the Biloxi 
variety outyielded the Wilson Black, the Manloxi [sic, 
Mamloxi] and the Laredo varieties... The Otootan variety 
continued to be the best as regards green forage production. 
The following year, the Otootan, Biloxi, Clemson, and Pee 
Dee were the top-ranking, forage-yielding varieties of a 
group of 24 varieties tried.
 “In 1941-1942, the results of preliminary tests of 
previous years were again confi rmed with higher yields of 
forage being obtained in the summer plantings.
 “Varieties as Rokusum [Rokusun], Easy Cook 
[Easycook] and Mammoth Yellow were recommended to be 
used as green vegetable or dry grain. Méndez’s work was 
extended to Isabela where 28 varieties already tried at Río 
Piedras were tested under irrigation conditions at the Isabela 
Agricultural Substation. Trials were started at this Substation 
in 1939, with soybean varieties suited for grain and for hay, 
or green forage. The samples were planted on a variety test 
for yields. The best yielder under Isabela conditions were 
Avoyelle, Palmetto, Otootan, Clemson and U.S.D.A. 86722. 
With these varieties a trial was started on June 13, 1941...”
 Note: This bulletin was also published in Spanish as 
no. 75, one month later. Address: Assoc. Agronomist, Rio 
Piedras, Puerto Rico.

1105. Pastor Rodriguez, Juan. 1947. La soya en Puerto Rico 
[The soybean in Puerto Rico]. Univ. de Puerto Rico Estacion 
Experimental Agricola, Bulletin No. 75. 24 p. Oct. [Spa]*
• Summary: This bulletin was also published in English 
as no. 74, one month earlier. Address: Assoc. Agron. Rio 
Piedras, Puerto Rico.

1106. Hartwig, E.E.; Nelson, W.L. 1947. Soybeans in North 
Carolina. Soybean Digest. Nov. p. 11-13.
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• Summary: “In 1882 a soybean later designated as 
Mammoth Yellow was introduced into the northeastern 
section of North Carolina. This variety proved to be well 
adapted to the Tidewater area of North Carolina and Virginia 
and the soybean gained a foothold in America. Soybean 
production in that area was for the purpose of forage 
production or for seed to be sold in other areas.”
 Note the interesting sentence above that Mammoth 
Yellow originated in 1882 in North Carolina. Yet the earliest 
known soybeans in North American were grown near 
Savannah, Georgia, in 1765–brought by Samuel Bowen. Yet 
none of these had varietal names until Dec. 1890.
 “Many of these seeds were planted in more northern 
states where the variety would not mature. Consequently, 
it could be used for forage purposes only and growers had 
to come back to North Carolina for seed stocks each year. 
This market was lost when earlier maturing varieties were 
introduced into the Cornbelt. However, in 1915, 200,000 
bushels of North Carolina grown beans were crushed by 
local cottonseed mills.
 “The fi rst statistics for the soybean crop were in 1909 
when it was reported that 12,000 acres were grown in North 
Carolina with an average yield of 12 bushels per acre. A 
survey made in 1916 of 50 farms in the Tidewater area on 
which soybeans were grown found yields ranging from 4 to 
39 bushels per acre with an average yield of about 19 bushels 
per acre.
 “In the early years of soybean production, harvesting for 
seed presented a diffi culty. The mule drawn one-row beater 
was developed for row planted beans, and under favorable 
conditions saved from 50 to 75 percent of the crop. With the 
development of the combine harvester most of the one-row 
beaters have been replaced.
 “Soybean production in the Carolinas is confi ned largely 
to the Coastal Plain area. Here a large part of the crop is 
planted in rows and is harvested for seed. The Coastal Plain 
can be divided into the Tidewater area immediately along 
the coast in which the soils are rather low lying and high in 
organic matter, and the upper part of the Coastal Plain which 
has lighter soils. The Tidewater area is not as well suited 
to the culture of tobacco, cotton, or peanuts as the upper 
part of the Coastal Plain so soybeans have occupied a much 
larger percentage of the cultivated acreage. In some of the 
Tidewater counties of North Carolina, 35 to 45 percent of the 
cultivated acreage is planted to soybeans. Although soybeans 
are usually considered better adapted to the Tidewater area, 
equally good yields have been obtained on the sandier soils 
of the Upper Coastal Plain. In the Piedmont area a large 
portion of the beans grown are seeded solid after small grain 
and cut for hay.
 “In the Tidewater area soybeans are planted to occupy 
the land for the full season or after mid-June following Irish 
potatoes. When grown as a full season crop they are usually 
grown in rotation with corn. Farmers in this area consider 

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

acid] and 60 pounds of K20 [potassium oxide] from the 
soil. Results during the past few years indicate that 30 to 
40 bushels of beans per acre can be safely expected with 
the use of an adapted variety and a complete fertilization 
program” (Continued). Address: 1. Associate Agronomist, 
U.S. Regional Soybean Lab., Bureau of Plant Industry, 
Soils & Agricultural Engineering, Agricultural Research 
Administration, USDA; 2. North Carolina Agric. Exp. 
Station.

1107. Hartwig, E.E.; Nelson, W.L. 1947. Soybeans in North 
Carolina (Continued–Document part II). Soybean Digest. 
Nov. p. 11-13.
• Summary: (Continued): “On Coastal Plain Area: During 
1946 nine variety-fertility experiments were carried to 
completion in the Coastal Plain area of North Carolina. 
These tests included the varieties Ogden, Roanoke, and the 
local variety; each variety was grown on limed and unlimed 
soil, with and without 400 pounds of 0-10-20 fertilizer. The 
average yield for the Ogden variety in these nine experiments 
was as follows: no treatment 22 bushels; lime alone, 24.8 
bushels: 400 pounds 0-10-20, 27.2 bushels; lime plus 400 
pounds 0-10-20 fertilizer, 34.4 bushels.
 “A good illustration of the need of a balanced fertility 
program are the results obtained in one of these experiments 
on the O.P. Wells farm in Duplin County on a Dunbar fi ne 
sandy loam. The Ogden variety produced 22.5 bushels with 
no treatment, 22.4 bushels with fertilizer, 32.8 bushels with 
lime alone and 37.7 bushels with lime and fertilizer. If this 
farmer had used only fertilizer with no lime he could easily 
have supported the long standing idea that fertilization of 
soybeans did not pay. His soil had a pH of 5.2 and 1 ton of 
dolomitic limestone was applied.
 “In another experiment on a Norfolk loamy fi ne sand 
very low in potash and having a pH of 5.8 the following 
yields were produced; no treatment, 5.0 bushels; lime alone, 
2.6 bushels; 400 pounds 0-10-20, 22.1 bushels; lime plus 400 
pounds 0-10-20, 31.9 bushels (see Fig. 1).
 “Returns from Fertilizers: Some will concede that 
fertilization might pay where yields are extremely low. 
However, in an experiment on an Elkton silt loam in 
Pasquotank County a yield of 42 bushels was obtained 
with no treatment and 48 bushels with application of 400 
pounds 0-10-20–a return of $16.50 for a $7.00 investment. 
In several instances yields of approximately 30 bushels have 
been obtained with no treatment and increases of at least 
10 bushels obtained following treatment. While excellent 
yield responses have been obtained following applications 
of lime and an 0-10-20 fertilizer, there still may be other 
factors limiting yield in some instances such as the physical 
condition of the soil or minor elements. Either excesses 
or defi ciencies of rainfall may seriously curtail yields 
but fl uctuations due to weather are minimized with good 
fertilizer practices.
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 “Along with an adapted variety and sound fertilizer 
practices a good stand is essential to high yields. In an 
experiment conducted in the Tidewater area in 1944 using 
the Ogden and Volstate varieties with 12, 6, 4 and 2 plants 
per foot, the average yields of the two varieties were 42, 37, 
32 and 25 bushels respectively. At another location the same 
year under extremely dry conditions no yield response was 
obtained.
 “Last year a farmer cooperator combined approximately 
25 bushels per acre from his Haberlandt beans with an 
average stand of two plants per foot. His same seed planted 
in the variety-fertility experiment with an average stand 
of eight plants per foot at maturity produced 35 bushels 
per acre. In addition to usually giving an increase in yield, 
the more thickly planted beans get off to a faster start and 
materially aid in weed control. This in itself is considered 
suffi cient justifi cation for thicker planting. Also from the 
standpoint of weed control, a 36-inch row is favored over a 
42-inch row as the middles are more quickly and completely 
shaded and weed growth is retarded. Present rate of planting 
recommendations are to plant 10 to 12 seed per foot. When 
planting in 36-inch rows approximately 1 bushel per acre 
will be required with either Ogden or Roanoke varieties.
 “While research in varietal improvement, fertilization, 
diseases, and cultural practices will be continued, an active 
extension program under the supervision of Dr. E.R. Collins, 
in charge of Agronomy Extension is under way to make the 
12-14 bushel state average yield a thing of the past. In 1947 
each county agricultural agent in the Coastal Plain area of 
North Carolina had at least one demonstration putting the 
best production practices known into use. This demonstration 
consisted of 1 acre limed in accordance with need at least 
2 months before planting and fertilized with 400 pounds 
0-10-20 fertilizer. Care was taken that the fertilizer was not 
in direct contact with seed. Good quality Ogden or Roanoke 
seed were planted at the rate of 10 to 12 beans per foot in 36-
inch or 42-inch rows. Beans were planted in a well prepared 
seed bed between May 1 and 20th and cultivated to control 
weeds. One-half acre of beans were planted on either side of 
the demonstration acre and handled according to the farmer’s 
usual practices. Harvesting of these beans will help many 
farmers to realize that they too can produce a good yield of 
soybeans.
 “With the gradual decline in cotton acreage and 
improvement in corn fertilization practices, additional acres 
will probably be released for the production of other crops. 
Soybeans can readily fi t onto this land and will produce 
profi table yields when adequately fertilized. Numerous 
cotton seed mills (hydraulic press type) each year process 
the present soybean crop and are interested in increased 
production. The expanding livestock industry gives promise 
of an expanding local market for protein feeds.”
 Photos show: (1) Response to potash fertilizer in a fi eld 
of Ogden soybeans having a Norfolk loamy fi ne sand very 

low in potash. (2) A fi eld showing soybeans planted in beds 
for drainage purposes on a low lying soil in the Tidewater 
area. Roanoke variety, seed yield 41 bu per acre. (3) Woods 
Yellow variety left, Roanoke right, showing rapid early 
growth characteristic for Roanoke. Soybean variety-fertility 
experiment in Duplin Co. Seed yield of Woods Yellow 29.7 
bu per acre, Roanoke 36.4 bu per acre. Address: 1. Associate 
Agronomist, U.S. Regional Soybean Lab., Bureau of Plant 
Industry, Soils & Agricultural Engineering, Agricultural 
Research Administration, USDA; 2. North Carolina Agric. 
Exp. Station.

1108. Peck, R.H. 1947. Ontario growers organize. Soybean 
Digest. Nov. p. 8.
• Summary: “The Ontario Soybean Growers Association was 
organized at a meeting at Leamington, Ontario, November 8, 
1946. Committees set up for the purpose from fi ve counties 
took part in the organization.
 “Action had been initiated earlier at a meeting of Essex 
County soybean growers interested in an organization to look 
after their interests. There, two committees of fi ve men each 
from Essex County and Pelee Island were set up to contact 
soybean growers in other southwestern Ontario counties 
and urge them to select committees to meet with the Essex 
County group.
 “The Association represents growers of about 60,000 
acres of soybeans with an estimated yield of 1,134,000 
bushels in 1947. Finances are provided by voluntary 
membership fees and some help from local elevators.
 “John Wilcox, Woodslee, Essex County, was elected 
chairman of the group; and Angus McKenny, Essex County 
agricultural representative, secretary.”
 “The usefulness of the organization was shown 
early. A delegation persuaded the Federal government at 
Ottawa to raise the ceiling price of soybeans from $2.15 
to $2.40 to bring it more nearly into line with the ceiling 
on corn. (Ceiling was removed September 15 of this year.) 
Proceedings also were started to form an Ontario soybean 
growers marketing scheme under the Farm Products 
Marketing Act of Ontario. Under the scheme, which is 
subject to approval by a vote of the majority of the growers 
of soybeans, a growers’ negotiating committee would meet 
with a dealers’ and processors’ negotiating committee to 
decide on the price, grade, handling charges, etc., of the 
crop.”
 “The Ontario soybean acreage will likely be increased 
as earlier-maturing varieties are developed for counties 
further north, and when more southwestern Ontario farmers 
recognize their value in the crop rotation.
 “The future plan of the Association is to do everything 
possible to promote the soybean industry.”
 Note 1. This was Canada’s fi rst trade association for 
soybean growers, and the forerunner of the Ontario Soya-
Bean Growers’ Marketing Scheme (soon renamed the 



SOYBEAN YIELDS AND YIELD RESEARCH (10 BCE to 2021)   619

© Copyright Soyinfo Center 2021

Ontario Soya-Bean Growers’ Marketing Board), established 
in 1949 under the “Farm Products Marketing Act” of 
Ontario.
 Note 2. This is the earliest document seen (Aug. 2019) 
concerning Ontario Soybean Growers or its ancestors. 
Address: River Canard, Ontario.

1109. Weiss, Martin G.; Weber, C.R.; Kalton, R.R. 1947. The 
Hawkeye soybean: Equals Lincoln yield and oil, as early and 
stands as well as Richland. Soybean Digest. Nov. p. 16-18.
• Summary: Hawkeye is being released this year to growers 
in the northern half of Iowa. A photo shows Weiss and 
Weber.
 Note: This is the earliest document seen (Oct. 2016) 
that mentions the soybean variety Hawkeye. Address: 1. 
Research Prof. of Farm Crops; 2. Asst. Agronomist, USDA 
and collaborator Iowa Agric. Exp. Station.

1110. Fats and Oils Situation (USDA Bureau of Agricultural 
Economics). 1947. Supply and disposition of soybeans and 
soybean oil, 1910-47. FOS-122. p. 13-17. Nov/Dec. [5 ref]
• Summary: This article begins: “Tables 7-10 present data on 
United States acreage, production, Supply, and disposition 
of soybeans, and supply and disposition of soybean oil, 
1910-47–Soybean acreage has been reported only since 1924 
(table 7). Total solid equivalent acreage expanded from 1.8 
million in that year to a peak of 15.4 million in 1943, then 
declined somewhat. Until 1941, the acreage harvested for 
hay was larger than the acreage harvested for beans. After 
1940, however, the acreage harvested for hay declined 
materially while the acreage for beans more than doubled. 
Production of soybeans reached a peak of 201 million 
bushels in 1946 when the yield per acre was unusually high. 
This crop was almost 90 percent larger than 5 years earlier, 
nearly 6 times as large as 10 years earlier, and about 38 times 
as large as 20 years earlier. The yield of soybeans per acre 
harvested for beans increased rather steadily from 11 bushels 
in 1924 to about 18 bushels in 1937. Since then yields have 
fl uctuated about an average of 18.7 bushels per acre.”
 Table 9 shows soybean oil, crude basis: Production, 
trade (imports or exports), factory and warehouse stocks 
Dec. 31 and apparent disappearance, 1910-1947. Factory 
production of crude soybean oil rose from 0.751 million lb in 
1922 (the fi rst year for which statistics are available) to 1,454 
million lb in 1946. Imports of soybean oil rose from 20.1 
million lb in 1910 to a peak of 336 million lb in 1918, then 
plunged from 112.2 million lb in 1920 to only 17.3 million 
lb in 1921, when on May 28 the fi rst U.S. tariff on imported 
soy oil (20 cents per gallon) went into effect. Soy oil imports 
averaged 20.4 million lb/year during the rest of the 1920s 
(1922-1929), and only 6.8 million lb/year during the 1930s. 
After 1941 they fell to zero.
 Exports of soybean oil rose steadily from 0.5 million lb 
in 1925 to 90.4 million lb in 1946. From 1921 to 1930 use of 

soybean oil in the U.S. averaged only 21 million lb annually. 
An increasing percentage of the total was supplied by 
crushing the domestic crop. Production and use of soybean 
oil increased rapidly after 1934. Production rose from 35.3 
million lb in 1934 to 105.1 million lb in 1935 to 533 million 
lb in 1940, to an all-time high of 1,454 million lb in 1946.
 Table 10 shows utilization of soybean oil by classes of 
products, USA, 1931-1947. Food products are margarine, 
shortening, and other. Nonfood (Industrial) products are paint 
and varnish, other drying oil products, miscellaneous, loss. 
In 1933 nonfood uses of soybean oil reached 22 million lb, 
accounting for 69.5% of all uses; this was, percentagewise, 
an all-time high. The main uses that year were paint and 
varnish (8.5 million lb), other drying oil products (7.1 
million lb), and soap (4.2 million lb). After 1933 the amount 
(weight) of soybean oil used in nonfood products steadily 
increased, to 172.3 million lb in 1946, but the percentage 
steadily decreased. In 1946 only 12.2% of U.S. soybean oil 
went for nonfood uses.
 Table 10 shows that the amount of soybean oil used in 
margarine was as follows:
 1931–622,000 lb.
 1932–3,000 lb.
 1933–7,000 lb.
 1934–24,000 lb.
 1935–1,740,000 lb.
 1936–14,261,000 lb.
 1937–31,791,000 lb.
 1938–39,885,000 lb.
 1939–70,822,000 lb.
 1940–87,103,000 lb.
 1941–76,634,000 lb.
 1942–133,346,000 lb.
 1943–198,020,000 lb.
 1944–211,105,000 lb.
 1945–206,642,000 lb.
 1946–200,681,000 lb.

1111. Yearbook of Food and Agricultural Statistics. 1947-
1957. Serial/periodical. Rome, Italy: Food and Agricultural 
Organization of the United Nations. Yearly. [Eng; Fre]
• Summary: From 1948 to 1957 each year was divided into 
two volumes (production, and trade-commerce). Superseded 
by Production Yearbook (1958-1992). Under soybeans, gives 
region/continent and country, then statistics for soybean 
area (in 1,000 hectares), yield (in quintals per acre), and 
production (in 1,000 quintals) for each soybean producing 
country. Note: 1 quintal = 100 kg.

1112. Antonova, A.G. 1947. Za vysokii urozhai soi [For an 
abundant harvest of soybeans]. Khabarovsk: Dal’giz. 24 p. 
[Rus]
Address: USSR.
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1113. Brillmayer, Franz Anton. 1947. Die Bedeutung der 
Soja fuer die Ernaehrung Oesterreichs [The signifi cance of 
the soybean for the nutrition of Austria]. Vienna, Austria: 
Wilhelm Frick Verlag. 103 p. Illust. 21 cm. [Ger]
• Summary: Contents: 1. Austria’s food situation: The 
country cannot feed itself. 2. The human organism as a 
motor (with certain fuel / nutritional / food needs). 3. How 
do we feed ourselves? How to grow enough food when the 
percentage of agricultural land is constantly shrinking. 4. The 
soybean (Die Soja) as a nutritional factor: The soybean is 
the most concentrated foodstuff, and is also called “meatless 
meat.” Comparison of the nutritional value of soybeans with 
animal products. Protein and fat.
 5. Soya in our kitchen: 20 years ago the use of soya in 
Austria was promoted in the form of Edelsojamehl (Edelsoja 
fl our), made largely from foreign-grown soybeans. Products 
now made from soya (dry egg substitute, soybean paste 
(Sojabrei), soya nuts, soya almonds, cocoa, coffee {the last 
3 are roasted}). Debittering of soybeans (Sojaentbitterung). 
How does one cook with soya? Green vegetable soybeans 
(Gruene Sojakoerner; similar to green peas in the pods), 
soy sprouts, soya tea. Soybean recipes for 6 people by Frau 
Friedl Brillmayer (17 pages of Austrian-style recipes).
 6. Soybean production in Austria and the possibilities 
for its expansion: Statistics on increase in planted hectares 
and number of growers from 1937-1944. 7. Possibilities for 
industrial uses of soybeans. 8. Soya as a fodder plant: Green 
fodder, hay, silage, ground soybeans (Sojapfl anzenmehl), 
straw and chaff, soybean cake and extracted meal, industrial 
waste. 9. The effect on agriculture, the nutrition of the 
people, and maintenance of their good health: Measures 
needed for gaining acceptance and success in Austria.
 Pages 68-73: The soybean pioneer in Austria was 
Prof. Friedrich Haberlandt of Vienna, starting in 1878. His 
interest in the signifi cance and relevance of soya for Austria 
was inspired by the Chinese booth at the Vienna World 
Exhibition (Wiener Weltausstellung). In the following years 
he worked successfully to introduce the plant and make it 
better known. On the basis of extensive variety trials, he 
confi rmed his hypothesis, that the soybean would do well 
wherever maize (corn) would ripen. At that time, however, 
the soybean varieties used did not ripen as early as today’s 
varieties especially bred for spring maturity, and because of 
this the main areas where trials were conducted lay in south 
Hungary, Croatia [before 1991 a republic of Yugoslavia; the 
capital is Zagreb], and Dalmatia [a region on the Adriatic 
coast of Yugoslavia, and a former Austrian crownland].
 Haberlandt’s varieties ripened too late to be grown in 
the area that is today Austria. And since the Monarchy had 
enough food, the soybean soon disappeared and came to be 
forgotten.
 In 1920 in Austria, after a long pause, the fi rst soya 
acclimatized in Austria was planted. Once again soybean 
production began in this country.

 Starting in 1921 Prof. Dr. Drahorad and I 
began cooperative work at Platt in lower Austria 
(Niederoesterreich). The varieties we used were adapted over 
a number of years using strict selection processes. Then in 
the following years we initiated preliminary trials in all the 
Austrian provinces (Bundeslaendern).
 In 1929 the fi rst soybean exposition was held in the 
banquet hall of the country villa at Linz (Landhaus in 
Linz), sponsored by the Austrian Department of Agriculture 
(Landwirtschaftskammer), and there were already more 
than 100 samples exhibited, all from upper Austria 
(Oberoesterreich).
 Up until 1937 about 1,400 farmers in Austria were 
registered, part of them grew soybeans experimentally and 
part of them expanded their production area year after year.
 But there was no ready market. The soybean was so 
cheap on the world market, that its production in Austria was 
not profi table. The world market price dropped to its lowest 
level in 1933, £6.07 sterling per tonne! The unassuming and 
easily satisfi ed Chinese peasant could produce soybeans so 
cheaply that the nutritional value of a kg of meat cost 5 times 
as that from a kilogram of soya...
 The Viennese soybean industry that existed at the time 
using primarily imported soybeans, decided to support and 
buy Austrian-grown soybeans and voluntarily paid the higher 
price. Nevertheless, because of the low world market price, 
the possibilities for sale were at hand, but the price offered 
no incentive to expand soybean acreage.
 Contrary to this was the promotion I did for soya as 
being excellent fodder, and defatted soybean meal soon came 
to be widely used in this way.
 Thus did the soybean breeding work, with fi nancial 
support, start again. We then succeeded in moving our Platt 
breeding operation partially to foreign countries, to Voorburg 
in Holland, to St. Sylvain d’Anjou in France, and to 
Casablanca in Morocco. On a modest scale, soybeans grown 
in Austria could also be exported. Also several large batches 
were dispatched. So to Turkey and Greece, to Dobruja [a 
region now in southeast Romania and northeast Bulgaria], to 
Persia, Holland, and France, and a shipment of 15,000 kg of 
Platter gelben Riesen to Morocco.
 In 1937 the Austrian soybean growers formed a “Soya 
Ring” (Sojaring) in order to better represent their position 
as a solid organization. Soon new soybean breeding places 
developed, and from them came new varieties: the Angerner 
and the Wolfsthaler. The Soya Ring continues to expand.
 During World War II, I.G. Farben had large areas planted 
to soya in Romania, Bulgaria, and Yugoslavia. This total area 
reached a peak of about 150,000 hectares in 1942.
 In 1937 in Austria, only 16 farms (Betriebe) grew 68.14 
hectares yielding 83,521 kg of soybeans (1,226 kg/ha). 
In 1940 this increased to 315 farms growing 1,526.99 ha 
yielding 957,809 kg of soybeans (627 kg/ha). In 1944 868 
farmers grew a record 2,461.17 ha of soybeans (production 
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not given for 1944). The four main growing areas, in 
descending order of number of hectares grown in 1944, 
are: Lower Austria and Burgenland 1,311.67, Kaernten and 
Steiermark 71.54, Vienna 46.27, and Upper Austria 1.24. 
The climate in Austria varies widely from region to region. 
Production is measured in units of Doppelzentner (dz); 1 
Doppelzentner = 100 kg. In 1943 the best yield in one region 
was 28.00 dz/ha (2800 kg/ha or 41.6 bu/acre) in Lower 
Austria. The best yields per region rose from 2,100 kg/ha in 
1937 to 2,800 kg/ha in 1943, both in Lower Austria.
 Figures: (1) Austria is 25.2% cultivated land, 27% 
grassland, 37.3% forests, and 10.5% unproductive (p. 4). (2) 
Area in Austria used to grow: Wheat 12%. Rye 17%. Barley 
8%, Oats 13%, Potatoes 10%. Beets 3%. Sugar beets 1.8%. 
Gardens 4.5%, Vineyards 1.8% (p. 6). (3) Graph shows 
Austrian domestic-production + imports of wheat, rye, 
barley, oats, maize, and potatoes (p. 7). (4) Food needs (in 
million dollars): Cereals 120. Swine 60. Cattle 15. Flour 12. 
Coffee, tea & semi-tropical fruit 35. Fruit 20. Vegetables 10. 
Beer 10. Poultry 10. Rice 8. Oil 5 (p. 11).
 (4) Photosynthesis drives the human motor (p. 13). 
(5) The human motor needs carbohydrates and protein. (5) 
Austrian population in 1875 was 61% rural, 33% towns, 6% 
cities; in 1900 46% rural, 28% towns; 16% cities; 1925 was 
36% rural, 37% towns, 27% cities (p. 25). (6) In 1942 about 
150,000 ha of soybeans were planted in southern Europe. In 
the USA it was 1,389,000 ha in 1940, 3,960,000 ha in 1941 
and 5,660,000 ha in 1942.
 (7) Composition of the soybean shown graphically (p. 
33). (8-9) The many different foods that can be made from 
the soybean (p. 44 & 67).
 (10) Increase in soybean cultivation area and production 
of the Soya Ring (Sojaring) (in hectares) from 1937-1944 (p. 
72-73; see above). (11) Industrial products that can be made 
from the soybean (p. 83).
 Photos: (1) A single soybean plant, with pods, of the 
Austrian breed Platter 458 (p. 30). (2) Austrian soybean 
varieties being raised in the Platt breeding nursery and 
several experiments are underway (p. 69). (3) Trials with 
varieties, row width, and time of planting in Casablanca, 
Morocco. Two white house (one having two stories) are 
visible behind the fi elds of soybeans (p. 70).
 (4) A soybean purifi cation and drying facility. The next 
step will be to process the soybeans into soy oil and soybean 
meal at the factory of Dr. Winkler & Co. in Vienna, XII, 
in the year 1946. (5) Making soybean silage (p. 77). (6) A 
soybean debittering apparatus (p. 78).
 (7) Hydraulic presses with which part of the oil is 
pressed from the soybeans. (8) Lehmann milling machinery. 
(9) Soybean cleaning equipment; an aspirator (p. 81).
 (10) One of the large soybean meal warehouses in which 
is meal is stored in sacks. (11) Round, pressed soybean 
cakes. Half of the oil remains in the cakes and, after milling, 
ends up in the meal (p. 82). (12) High-growing fodder 

soybeans, suited for making hay or silage. A smiling lady 
with two long braids, holding up a rake in her right hand, 
stands waist-deep in the tall plants (p. 88).
 (13) Soybean plant-meal (Soja-Pfl anzenmehl, slightly 
enlarged) (p. 90). Address: Austria.

1114. Food and Agricultural Organization of the United 
Nations. 1947. Soybeans: Area, yield, and production. 
Yearbook of Food and Agricultural Statistics. See p. 101-02.
• Summary: Under soybeans, gives region / continent 
and country, then statistics for soybean area, yield, and 
production for each soybean producing country. Statistics 
show that the following countries produced the following 
amounts of soybeans (measured in 1,000 metric tons) during 
the 1934-38 period (the earliest period given).
 Europe: Austria 0.2. Bulgaria 11.6. Czechoslovakia 0.9. 
Hungary 0 (but 6.2 in 1940 and 1.3 in 1945). Italy less than 
0.5 (but 0.01 in 1940 and 0.9 in 1945). Poland 0.5. Rumania 
[Romania] 11.7, Yugoslavia 1.5. Europe total: Former 
boundaries 550, present boundaries 260. USSR: Former 
boundaries 68.1, present boundaries 97.1.
 America: Canada 5.5. United States 1,164.0. Total 
1,170.0
 Asia: China: China Proper 6,092.7, Formosa (Taiwan) 
4.2, Kwantung 20.2, Manchuria 3,851.0. Indochina: 
Cambodia 0.4 (in 1937). Japan 325.1. Korea 518.6. 
Netherlands Indies [Indonesia]: Bali and Lombok 9.0, 
Java and Madura 236.4. Asia total: 10.60. Africa: Southern 
Rhodesia less than 0.5 (but 0.3 in 1942 and 0.2 in 1945).
 World totals: Excluding USSR–Former boundaries 
11.829. Excluding USSR–Present boundaries 11.800. 
Including USSR: 11.9000.

1115. Henson, Paul R. 1947. Soybeans for the South. 
Yearbook of Agriculture (USDA) p. 338-343. For the years 
1943-47. [3 ref]
• Summary: “Several new varieties of soybeans have been 
developed that strengthen the position of soybeans, as an oil 
crop for industrial use in the South. The new kinds are of 
wide adaptation, and the southern farmer now has a much 
better opportunity to select a high-yielding variety suited in 
his own cropping practices.
 “And, looking to the future, breeding programs are 
going forward all over the South. Large numbers of new 
strains and hybrid lines are being tested, or are under 
observation at many of the southern experiment stations. 
Crosses have been made and promising early strains having 
a high oil content are being selected from crosses between 
high-yielding, high-oil northern varieties and adapted 
southern varieties. Several non-shattering hybrid lines that 
appear to have good yielding ability are under test. Lines 
resistant to bacterial pustule have been selected from crosses 
with CNS and other southern varieties. Crosses between 
high-yielding grain types are expected to bring us productive 
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strains better adapted to the lower Coastal Plain section of 
the Southeast.
 “It is not unreasonable to expect that from all this 
material many new strains will soon be developed, fully 
capable of meeting the needs of the southern farmer for 
an oil bean and of overcoming several circumstances that 
have been handicaps to growing soybeans there: The lack of 
adapted varieties, the confl ict with cotton for labor during the 
harvest season, and adverse climatic conditions during the 
late fall and winter.
 “Two areas produce more than 90 percent of the 
soybeans grown in the South for industrial use: The Coastal 
Plain soils of North Carolina and Virginia and the Mississippi 
Delta sections of Arkansas, Tennessee, Mississippi, and 
Louisiana. Only 17.5 percent of the total soybean acreage in 
the South was harvested for beans during the 10-year period, 
1934 to 1943. The average yield then was 11.1 bushels an 
acre. In 1945, after several better kinds became available, 
27.6 percent of the total acreage was harvested for beans, and 
the average yield, 13.8 bushels an acre, was 24 percent above 
that from 1934 to 1943.
 “To meet the demand for more oil during the war and to 
encourage an expansion of soybean plantings in the South by 
developing varieties adapted to the section so it, too, could 
help fi ll the need, the facilities of the United States Regional 
Soybean Laboratory at Urbana, Illinois, were expanded in 
1942 to include 12 Southern States in a cooperative soybean 
improvement program. Southern headquarters for the region 
were located at the Delta Branch Experiment Station at 
Stoneville, Mississippi.
 “To achieve the chief aim of the program–the 
development of adapted higher-yielding sorts for industrial 
uses–varieties must be developed that not only yield more, 
but resist shattering, lodging, and diseases, and have a 
content of oil and protein most desirable for industrial 
uses. Such new varieties, besides, must fi t into the varied 
rotations and cropping practices characteristic of the 
different sections of the South. Cotton farmers of the Delta 
section of Arkansas, Mississippi, and northern Louisiana 
want a high-yielding variety that will mature in August or 
early September so they can better use their labor supply. 
Others want a kind that will mature in September or early 
October, so that winter grains or alfalfa may be planted after 
the soybeans are combined. Possibly a somewhat different 
type is needed in the East and Southeast, where soybeans 
are often planted after oats or, as in southern Alabama, after 
early potatoes. The farmers of Oklahoma and Texas want a 
productive, drought-resistant variety that will develop and 
mature seed during dry summers. All these factors had to be 
considered.
 “The principal varieties that were being grown for beans 
when the southern soybean program was initiated were 
Arksoy, Arksoy 2913, Ralsoy, Mamredo, and Macoupin 
in the central and upper South; Wood’s Yellow, Herman, 

and Tokyo, in the East; and Palmetto, Mamloxi, Clemson, 
and Nanking in the South and Southeast. Two new strains, 
Ogden and Volstate, had been developed and released by the 
Tennessee Agricultural Experiment Station, but had not been 
grown to any extent over the South at that time.
 “Breeding and selection work to develop better adapted 
varieties are under way at most of the southern experiment 
stations in the cooperative program. New strains are entered 
in the uniform tests across the region as rapidly as they 
are developed. The varieties are grouped by maturity, in 
conformity with the system established by the Regional 
Soybean Laboratory in 1938. The varieties and strains of the 
Uniform Tests, groups 0 to IV, are adapted to the Northern 
States. The southern varieties are entered in the progressively 
later maturing groups of VI, VII, and VIII. Through the mid-
South, the strains of group VI normally mature from October 
1 through October 15, those of group VII, October 16 to 30, 
and group VIII, November 1 and later. The maturity of these 
groups is a few days later across the upper South and earlier 
in the lower South. Varieties of late September maturity, 
group V, have not yet been developed. Because of the 
interest in very early maturing beans, the varieties and strains 
of group IV are being grown at a number of locations across 
the upper South. Cooperators in the region carefully note 
yields, with other agronomic and morphologic data. Seed 
samples from the tests are sent to the Urbana laboratory for 
chemical analyses. All data on new varieties are taken from 
the regional variety tests. Because the varieties in the tests 
were regrouped in 1944, only 2-year averages are given.
 “The new, early-maturing strain, S100, has consistently 
yielded above the commercial varieties of this maturity. It is 
a rogue out of Illini, and was developed under the direction 
of B.M. King, agronomist of the Missouri Agricultural 
Experiment Station. The seeds are yellow and medium in 
size. S100 is tall-growing, with gray pubescence and white 
fl owers. The principal objection to it is its low content of 
oil. It yields well and is well adapted along the northern rim 
of the southern region, but excellent yields of good quality 
beans have been obtained from it as far south as Stoneville.
 “Ogden is the most productive soybean of midseason 
maturity for the South. It was developed from a selection 
from the cross, Tokyo x P.I. 54610, by the late H.P. 
Ogden, associate agronomist of the Tennessee Agricultural 
Experiment Station. Ogden is erect, bushy, and medium 
tall. It has gray down on leaves and stems–pubescence–and 
purple fl owers. The seeds are olive yellow, medium in 
size, and high in quantity of oil. It is more resistant to leaf 
diseases, particularly bacterial pustule, than the other kinds 
of the same maturity. But under very dry conditions Ogden 
will shatter shortly after maturity. Shattering appears to 
be more severe on light-textured, infertile soils. Ogden is 
well adapted to the central and upper part of the South; it 
has led all varieties of group VI maturity in yield in 19 out 
of 23 tests where 2-year average yields are available–an 
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outstanding record in view of the wide variation in soil and 
climatic conditions across the South. Breeders of soybeans 
have made many crosses of Ogden with nonshattering 
varieties, and a number of promising nonshattering, high-
yielding, hybrid lines from the crosses have been put under 
test.
 “Two other new kinds, Volstate and Roanoke, of late 
October maturity, group VII, are distinctly superior to the old 
varieties. Volstate, also of Tennessee origin, was selected by 
H.P. Ogden at the same time from the same cross (Tokyo x 
P.I. 54610) as Ogden. It is medium tall, with gray pubescence 
and white fl owers. It matures 10 days to 2 weeks later than 
Ogden and produces high yields of excellent yellow seed.” 
Continued. Address: Agronomist, U.S. Regional Soybean 
Lab., Stoneville, Mississippi, in the Bureau of Plant Industry, 
Soils and Agricultural Engineering.

1116. National Soybean Processors Association. 1947. 
Soybean farming. Chicago, Illinois: Soybean Crop 
Improvement Council. 43 p. Second ed., July 1951 (43 p.). 
Third ed., March 1955 (43 p). Fourth ed., April 1958. Fifth 
ed., April 1961, 40 p. Sixth ed., Dec. 1966. [9 ref]
• Summary: Written by J. Ward Calland, this booklet 
provides a good overview of the subject.
 “Foreword: The soybean processing industry and the 
soybean growers of America have a mutual interest in the 
soybean crop. Both share the responsibility and advantage 

of maintaining soybeans as a profi table farm crop. This 
responsibility can best be met by cooperative effort. Each 
needs the other. The farmer needs a dependable market 
for his crop. The industry must have a dependable source 
of soybeans from which to manufacture the basic soybean 
products which in turn provide the market.
 “Ninety-fi ve per cent of all soybeans harvested on 
farms go directly for processing or for seeding the next crop. 
The soybean with its multitude of uses and the processing 
industry which provides its market have done much to 
stabilize the farm income–they promise to do even more in 
the years ahead.
 “And just as the profi table growing of grain crops is 
closely associated with a large and prosperous livestock 
industry, so is the production of soybeans–our most 
important oilseed crop–closely related to livestock and 
poultry production. A thriving livestock industry needs 
protein. Each bushel of soybeans produces 48 pounds of high 
protein feed–soybean oil meal.
 “Progressive farmers do not measure farm income from 
crops by the price per bushel at harvest time, but by the 
average income of their total farm enterprise over their full 
rotation or crop production period. During the past fi ve years, 
soybeans have been grown for the fi rst time on thousands of 
American farms. Soybean growers want to know the facts 
about this new crop–its relation to soil productivity–to other 
crops in the rotation–to soil conservation-the place soybeans 
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should occupy in their farming scheme.
 “This booklet is published by the Soybean Crop 
Improvement Council to give the growers a short, easy to 
read report of the answers to questions about the soybean 
crop.
 “The information given here is gleaned mostly from 
reports, bulletins, circulars, and articles prepared by the 
men working with soybeans at our agricultural colleges, 
experiment stations, and the United States Department of 
Agriculture. Their helpful assistance in the preparation of 
this material is gratefully acknowledged.”
 Page 3-5: Summary:
 “Good Cultural Practices Pay Dividends: Results of 
experiments as well as reports made by more than 8,000 
cornbelt soybean growers show that the present average yield 
of below 20 bushels per acre could be increased to 25 or 
more bushels per acre and the cost of production per bushel 
reduced, if all farmers would adopt the best known practices 
in growing the crop.
 “Use Best Varieties: Agronomists and plant breeders 
say that in addition to raising yields per acre, many of the 
problems connected with shattering, lodging, late harvesting, 
high moisture, poor quality and low oil content can be very 
largely eliminated by growing the right varieties (see list of 
recommended varieties on page 32).
 “Soybeans and Soil Productivity: The soybean crop, 
inoculated and well handled, takes less from the soil than 
corn or the small grain crops. Its tilth improving action is not 
so great as that of clover and alfalfa, but it takes a smaller 
total of nutrient elements from the soil. In many cases 
soybeans tend to increase the yield of the crop following in 
the farm rotation.
 “Relation of Soybeans to Erosion: When handled 
properly, soybeans permit less erosion than most other row-
crops. The tilth improving action of the soybean crop makes 
the soil loose and granular and increases the water intake, 
thus reducing the amount of water available for transporting 
soil particles off the fi eld. Some recent experiments show 
defi nitely less soil-loss from soybeans than from corn under 
similar conditions.
 “Fertilization of Soybeans: Unlike corn, wheat, and 
clover, soybeans do not respond well to direct applications of 
fertilizer at planting time on most cornbelt soils, but they do 
respond well to increased fertility levels. Hence the general 
recommendation for fertilizing soybeans is to increase the 
productivity of the soil by means of lime, clover, manures, 
and crop residues; putting the fertilizer on the other crops 
in the rotation. However, on low fertility soils which have 
not been well treated, particularly soils low in potash, 
good results may be expected from fertilizer high in potash 
properly applied to the soybean crop.
 “Relation of Soybeans to Cover Crops: The claim 
sometimes advanced that the soybean is responsible for poor 
clover crops is not supported by long-time results found 

at midwest experiment stations, nor by results obtained in 
special trials of clover seedings over the past three years at 
many locations in Ohio and Indiana. These trials indicate that 
there are no special clover problems arising from growing 
soybeans in well-fertilized rotations.
 “Soybeans and Rotations: Soybeans fi t well into cornbelt 
rotations. The requirements usually listed for a good rotation 
are that it include cultivated row crops, close growing small 
grain crops and deep-rooted legume sod crops. Such a 
rotation, much used in the cornbelt, includes corn, soybeans, 
small grain and legume hay. Soybeans are useful in adapting 
a rotation to corn borer control. Highest soybean yields may 
be expected in balanced, well-fertilized crop rotations similar 
to those giving highest corn yields.
 “Adequate Weed Control: Whenever possible, kill 
a weed crop before soybeans are planted. Whether the 
soybeans are planted solid or in rows, early cultivation 
should be made with the rotary hoe, spike-tooth harrow or 
weeder when the weeds are quite small or, “in the white.” 
When a crust forms before the soybean seedlings emerge, 
the crust should be broken with any suitable tool available to 
help the plants through.
 “Inoculation Essential: On fertile soil, inoculated 
soybeans frequently yield 4 to 5 bushels per acre more than 
plants without nodules on the roots. Inoculation is even more 
important on soils low in nitrogen, where soybeans without 
nodules may yield only one-third as much as well inoculated 
plants.
 “Soybeans Vastly Important to Agriculture: The soybean 
is one of our most versatile farm crops. While the soybean 
is produced for industry, yet approximately 90 per cent of 
all the soybean oil meal comes back to our farms as high-
protein feed to save millions of dollars annually in the cost 
of properly feeding our livestock and poultry. Soybean oil 
has been supplying close to one-half of all the fats used in 
shortening and margarine. Soybeans already have hundreds 
of uses, but no other farm crop offers such a rich fi eld for 
continued research for the development of new and useful 
products.
 Page 6: Popularity of the Soybean Crop: Crop 
authorities agree that these reasons have infl uenced 
expansion of soybean acreage:
 “A Valuable Crop for Cornbelt Rotations: Has a long 
period of time for planting. Adapted to a wide variety 
of cornbelt soils. Easy crop to produce. Handled with 
equipment used for corn and grain. Lends itself to high 
degree of mechanization. Better cash returns than wheat or 
oats.
 “A Crop of Many Uses: Rapid growing hay and feed 
crop. Fits well in a corn borer control rotation. Fits well as 
a late planted crop. Provides excellent seedbeds for small 
grains. Better distribution of farm labor on many farms. 
Benefi cial loosening effect on tight, heavy textured soils.
 “A Crop That Can Take It: More resistant to low 
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temperatures than corn. Relative freedom from insects and 
disease. Grows on both acid and sweet soils but responds 
well to lime. Adapted by late planting to poorly drained 
fi elds. Relatively resistant to drought.” A map (p. 40) shows 
that in 1944 most of the soybeans harvested for beans in 
America were grown in Iowa, Illinois, Indiana, and Ohio. 
Page 41 shows that 1924 was the fi rst year that statistics on 
soybean production and utilization began to be kept in the 
USA. In 1946 they were kept by the Division of Agricultural 
Statistics, Bureau of Agricultural Economics, USDA. In 
1924 the average yield per acre for beans was 11.0 bushels. 
448,000 acres were harvested for beans, 1,147,000 acres 
were harvested for hay, and 187,000 acres were grazed, 
plowed under, or abandoned. Some 325,000 copies of this 
publication had been sold by Nov. 1961 (Soybean Digest).
 Note: This is the 2nd earliest document seen (Aug. 
2021) that mentions the “Soybean Crop Improvement 
Council.”

1117. Roberts, William; Singh, S.B.S. Kartar. 1947. A text 
book of Punjab agriculture. Lahore: Civil and Military 
Gazette, Ltd. x + 588 p. See p. 287, 294-96, 456, 473. Illust. 
Maps. Index. 23 cm. [2 soy ref]
• Summary: Chapter 12: Foodgrains–Pulses, Natural Order–
Leguminosae, contains information on the “soya bean.” 
“The U.S.A. began to explore the possibilities of growing 
soya bean in 1920. In 1930 the area was 4½ million acres 
and rose to 9 million acres in 1944. This indicates the rapid 
progress made by U.S.A. in the cultivation of soya bean. It 
thus appears that there is a need for more thorough research 
in India on this crop...
 “In India average yield of about 800 pounds per acre 
is considered fairly good, though in Manchuria yields up to 
double this amount are commonly obtained. It has been tried 
in the Punjab very successfully on experimental farms of the 
Agricultural Department. A yield of about 12 to 16 maunds 
[1 maund = 82.28 lb] of grain per acre has been obtained. 
Two varieties namely ‘Chocolate’ and ‘Yellow’ have been 
successfully cultivated. Unfortunately there is no market for 
the crop. Those, who grew it, were compelled to feed the 
produce to the cattle...
 “The soya bean is free from nucleo proteins, and, 
therefore, it does not form uric acid and in consequence 
does not encourage gout. Gout is unknown in China, which 
is the home of the soya bean... The soya bean has got many 
industrial uses. A very large number of Indian and European 
dishes can be prepared from soya bean. A large number of 
recipes for preparing different types of dishes are given in 
the book Soya Bean by F.S. Kale.”
 Chapter 16, “Fodder Crops” states (p. 473): “Soyabeans. 
Natural order–Leguminosœ. Botanical name–Glycine 
hispida. The cultivation is similar to that for cowpeas. The 
seed rate is 12 to 15 seers... Three to four irrigations must be 
given before the crop is ready. A crop will yield 200 maunds 

of fodder per acre when sown alone. In case of mixture 
higher yield is obtained. When matured for seed, yield is 
about eight maunds per acre.”
 An interesting glossary is included. Note: The second 
author actually has no surname. His fi rst name is Kartar; the 
name Singh is taken by all Sikh males as a middle name. 
Address: 1. Sir, late Principal and Prof. of Agriculture, 
Lyallpur [in today’s Pakistan]; 2. Late Prof. of Agriculture, 
Lyallpur and Asst. Director of Agriculture, Punjab, Lahore.

1118. Uganda Department of Agriculture, Annual Report. 
1947. For the period 1 July 1945 to 31 March 1946. 92 p.
• Summary: The “Serere Section,” under “Soya beans” 
(p. 41) states: On April 27 ten varieties of soya beans were 
planted; the Nigerian variety Otootan was outstanding in 
germination and yield. At the Serere Experiment Station 
5 varieties were planted in May 1945, including a black 
soybean variety. Yields were all low, the best being R184 
with 284 lb/acre.
 The “Kawanda Section” under “Soya beans” states 
(p. 44-45): 25 varieties were planted in two plots on April 
23 and May 7; they did not do very well, but the Hernon 
varieties from Southern Rhodesia gave the best yields (H 29 
gave 788 lb/acre).
 Soya beans were tested in the Eastern Province in South 
Busoga (p. 53, 57), and at Mbale a record yield of 2,600 lb/
acre was obtained at Budaka using a local variety.
 In the Western Province 5 varieties of soya beans were 
grown at Bulindi farm, Kyembogo farm, and in plots in West 
Nile and Mbarara (p. 59, 62). The highest yield was 1,568 lb/
acre. Address: Entebbe, Uganda.

1119. Kerle, W.D. 1948. Soybeans: Greater yields obtained 
by harrowing growing crops. Agricultural Gazette of New 
South Wales 59(1):9. Jan. 1.
• Summary: Experiments at New England Experiment Farm, 
Glen Innes, last season showed clearly that soybean plants 
benefi t from harrowing, but it must take place before inter-
row cultivation, otherwise the young plants can be uprooted. 
Harrowing across the rows is the most effective way to check 
weed growth (particularly in the rows themselves) provided 
it is done on a warm day and the plants are from 4 to 6 
inches high. The soybean plants (variety Potchefstroom 169) 
in a harrowed section of an experiment gave a higher yield 
(30.5 vs. 22.5 bu/acre), were taller and more vigorous; the 
weed growth was only light. By contrast, in non-harrowed 
areas, the soybeans were stunted and yellowish, and weeds 
grew profusely. Address: Special Agronomist.

1120. Long, O.H.; McMurray, S.F. 1948. Variety 
performance trials of oats, barley, wheat, corn and soybeans: 
Data for 1947 with summaries of results from previous years. 
Tennessee Agricultural Experiment Station, Bulletin No. 206. 
16 p. Jan.
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• Summary: Three soybean varieties are recommended: 
Ogden–a midseason variety. Volstate–a late-maturing 
variety. S-100–an early-maturing variety. The section titled 
“Soybeans” (p. 8, 10, 15) states that the Roanoke variety 
produced the highest yield of hay, and S-100 produced 
the highest average yield of seed–24.08 bushels per acre. 
Address: Knoxville.

1121. Soybean Digest. 1948. New record in Indiana yield 
contest. Jan. p. 13.
• Summary: “Herman Barrett of Ft. Branch, Gibson County, 
Indiana, captured new laurels as an outstanding Hoosier 
farmer by winning Indiana’s 1947 soybean yield contest, 
announces K.E. Beeson, secretary of the Indiana Corn 
Growers’ Association.
 “Barrett’s championship fi eld checked out 55.5 bushels 
per acre on the best 2 acres in a 30-acre fi eld that averaged 
44.3 bushels. This set an all-time high for Indiana soybean 
yield contests, as Barrett topped by one-half bushel the 
55-bushel record set by Geo. M. Schell of Madison County 
in 1946.
 “Barrett now holds the distinction of having produced 
the highest offi cially measured yields in both the soybean 
and 5-acre corn contests. His yield of 190.1 bushels of corn 
per acre made in the 1941 contest has never been equalled, 
while his corn yield of 145.9 bushels won him third place in 
the state 1947 contest.
 “As an operator of 720 acres of fertile Gibson County 
land, and an extensive cattle feeder, Mr. Barrett is a fi rm 
believer in excellent fertility practices. During the 4 years 
preceding 1947, the fi eld in which the record-breaking 
soybean yield was produced, received a total of 2,250 
pounds of fertilizer per acre, 5 tons of manure and 2 tons of 
limestone...”

1122. Windsor Daily Star (Essex County, Ontario, Canada). 
1948. Yields best in soy beans: Essex, Kent growers winners 
of contest. Feb. 28. p. 5, col. 8.
• Summary: “Top places in the Ontario Crop Improvement 
Association’s high yield soybean contest were won by Essex 
and Kent County men.” The top four places were named. 
Fred Newcombe, of Blenheim, placed fi rst with a yield score 
of 100 and yield per acre count of 40.56 bushels; he won 
$100. William Pajot, of River Canard, was second with 36.18 
bu/acre, and a prize of $60.
 The contest was carried out in co-operation with Victory 
Mills and Toronto Elevators Limited and was designed to 
expand soybean acreage in Ontario, lead to another good 
cash crop with high yields, and “further the production of an 
edible vegetable oil from a home-produced crop.”
 Note: This is an one of the earliest articles seen (Aug. 
2019) that mentions Toronto Elevators Ltd. in connection 
with soybeans.

1123. Humphrey, L.M. 1948. R.L. Dortch Seed Farms: 1947 
variety test. Soybean Digest. March. p. 14-15.
• Summary: A table with 11 columns (p. 15) shows that 27 
varieties were tested (planted 14 May 1947), including the 
following named varieties, listed in descending order by 
yield: Dortchsoy No. 31, Dortchsoy No. 2, Burdette No. 2, 
Roanoke, Volstate, Burdette No. 12, Nela, Ogden, Dortchsoy 
No. 7, Wood’s Yellow, Arksoy, 20-43 Toark, Tensa, 
Hongkong, C.N.S., Burdette No. 19, Macoupin, 12-43-Toark, 
and Boone.
 For each variety is given: Yield (1947, and 2-year 
average), days to maturity, bean color, bean size, lodging, 
shattering (percent–at maturity, after 15 days, after 30 days). 
The top 1947 yield, from Dortchsoy No. 31, was 48.3 bu/
acre and the top 2-year yield (also from Dortchsoy No. 31) 
was 50.1 bu/acre.
 The article states: “Along with our extensive breeding 
and other experimental work with soybeans, we conduct a 
careful study of our own and other widely used or otherwise 
promising soybean varieties. The purpose of this article is 
to report the results obtained from our test of commercial 
varieties conducted in 1947.
 “The test was conducted on the Station Place Plantation 
of the Robert L. Dortch Seed Farms at Scott, Arkansas. 
The 27 varieties reported in the accompanying table were 
included as well as 13 experimental strains which are not 
reported. The soil on the part of the plantation devoted to 
the breeding programs as well as other experimental work 
with soybeans, cotton and corn is fi ne sandy loam Arkansas 
River bottom soil of a little better than average fertility. The 
pH is 6.7: and 300 pounds of 3-9-18 fertilizer were broadcast 
on the land before the fi nal disking before planting. In order 
to obtain uniform plant competition and to make possible 
a study of individual plant behavior and performance, the 
test was planted in hills 22 inches apart and thinned to one 
plant per hill. Rows were 38 inches apart and 60 feet long. 
Five randomized replications were used, and rows in the 
last replication were extended an extra 120 feet. This part 
of the last replication was not harvested, but was left for 
observations on shattering and effects of weathering long 
after harvest. At harvest the plants were cut by hand and 
threshed on a small portable power driven thresher. The test 
was planted May 14, 1947.
 “Yields are a little higher than fi eld yields as they 
always are in tests conducted in this way. Past experience has 
indicated that a reduction of about 20 percent in the yields 
given in the table would give yields comparable to those that 
might be expected by combining and on soil of comparable 
fertility.
 “Discussion of Varieties:
 “Yield–The highest yields were made by midseason and 
late varieties with large beans. This must not be assumed 
to mean that all late varieties yield well. They must also be 
adapted. The fact that no early maturing variety performed 
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well presents a challenge to us as soybean breeders to 
produce an adapted early maturing variety that will yield as 
well as the later maturing adapted varieties.
 “Dortchsoy No. 31 and Dortchsoy No. 2, both selections 
from the Ogden variety, made the highest yields. In the 
2-year averages these varieties made very nearly the same 
yields. Reference to the table will reveal that Dortchsoy No. 
31 is 3 weeks later in maturity than Dortchsoy No. 2. This 
makes it a fi ne companion variety for the Dortchsoy No. 2. It 
greatly extends the combining period and thus increases the 
usefulness of the combine. The accompanying photograph 
shows a plant of Dortchsoy No. 31 taken from the part of the 
test left for shattering observations 24 days after maturity. 
These beans were still in excellent condition for combining.
 “Shattering–A very hot dry summer contributed to 
making beans shatter unusually severely. This was especially 
true on land where the soil was badly depleted. Such highly 
resistant varieties as the Dortchsoy No. 7 were observed 
to shatter considerably on land which for one reason or 
another was badly lacking in fertility, but on more fertile 
fi elds shattering was negligible. The land on which the test 
was grown is relatively fertile. Even so a reasonably sharp 
distinction is evident between the varieties that have shatter 
resistance and those that do not. Varieties showing less 
than 10 percent of shattering 30 days after maturity may be 
considered highly resistant.
 “1947 Drought:
 “Drought Resistance–1947 was an excellent year to 
study varietal resistance to drought and prolonged heat. The 
U.S. Weather Bureau at Little Rock, located at the Little 
Rock airport approximately 4 airline miles from Scott, 
recorded the following facts: during the 77-day period from 
June 24 to September 11, total rainfall was 2.43 inches; from 
July 28 to August 10, the mean maximum temperature for 
the 14 days was 101º; again from August 30 to September 7, 
the mean maximum temperature for the 10-day period was 
101º with 106º recorded for September 1.
 “The combination of protracted drought and extreme 
heat at critical times damaged the bean crop materially. 
Damage from heat and drought was evidenced either by the 
shedding of the blooms or by the death of the plants in cases 
of serious susceptibility. Both Dortchsoy No. 31 and No. 2 
showed a high degree of drought resistance as shown by the 
fact that there was no material decrease in yield from 1946. 
All of the top ranking 10 varieties showed from good to 
excellent drought resistance.
 “Bean Size–It is interesting to note and very probably 
signifi cant that all of the leading varieties had large size 
beans. This has proved to be the case in previous years’ 
tests as well, and is being given due consideration from the 
breeding standpoint.
 “Lodging–Lodging was bad in varieties having a viney 
type of growth or in varieties producing long limbs that had 
a tendency to drop down at maturity. Any parts of the plants 

falling below about 6 inches from the ground would be lost 
at combining since the sickle would pass over them. A stiff 
upright stalk with short upright branches is the desirable type 
because such plants rarely lodge and more beans are saved at 
harvest.
 Days to Maturity–May 14 is about the middle of the 
soybean planting season in this region. As is well known, 
soybeans have a tendency to mature about the same time 
regardless of when they are planted. Soybeans respond 
physiologically to the length of the period of daylight in such 
a way that when the season progresses to a point where the 
period of daylight is of the proper length the beans mature 
their crop. For this reason beans planted early will show a 
longer period of time to maturity than those planted later. 
However, the relative maturity periods of different varieties 
will remain fairly constant. The only really satisfactory way 
to stagger the maturity of parts of a soybean crop is to plant 
varieties having different time requirements for reaching 
maturity.
 “In this region those varieties in this test that matured in 
130 days or less are early, those maturing in 150-160 days 
are of medium maturity, those maturing in 165-173 days are 
medium late, and those maturing in 180 days and later are 
very late. Beans of this last group are likely to be in danger 
of serious damage from early frost.
 “In addition to our soybean breeding and testing 
program, we are conducting rather extensive tests on 
response to lime and fertilizers, and to spacing and various 
cultural methods, results of which will be published at a 
later date. Information on proper soils and advanced cultural 
methods are essential to bring about higher and more 
profi table yields of soybeans.”
 A large photo shows “Plant of new Dortchsoy No. 31, 
destined to take a prominent place among soybean varieties.” 
Address: Plant Breeder, Robert L. Dortch Seed Farms, Scott, 
Arkansas.

1124. Soybean Digest. 1948. Grits and fl akes... from the 
world of soy: Arkansas soybean yield contest winner. March. 
p. 44.
• Summary: “Earl H. Wildy, North Mississippi County, 
Arkansas, soybean yield contest winner this year, was one of 
the contestants on R.F.D. America radio program February 
26. Wildy was Arkansas’ ‘Plant to Prosper’ winner in 1944. 
He has a B.A. from the University of Arkansas and his hobby 
is fl ying.”

1125. Maupas, Albert. 1948. La culture du soja dans les 
Basses-Pyrénées [The cultivation of soybeans in the Basses-
Pyrénées department of France]. Revue Internationale du 
Soja 8(47):3-6. [4 ref. Fre]
• Summary: Intercropped with maize, early soybean varieties 
performed very well, with an average yield of 1,500 kg/ha.
 This department is in the far southwest corner of France. 
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Today it is named Pyrénées-Atlantiques. Address: Chemist 
(Ingénieur Chimiste E.P.C.I.).

1126. Weber, Charles R.; Weiss, Martin G. 1948. Let’s push 
up soybean yields. Iowa Farm Science 2(10):10-12. April.
• Summary: Contents: Introduction. Whipping the weeds. 
Plant in rows. Rate of planting. When to plant.
 The key points are: 1. Plant the best soybean variety for 
your farm. 2. Develop fertile soil–year after year. 3. Whip 
the weeds early. 4. Grow the soybeans in rows. 5. Keep the 
rows close together–narrow spacing between rows. 6. Plant 
the beans about 1 inch apart in the rows. 7. Plant varieties 
adapted to your region before June 1–ideally during the last 
half of May.

1127. Chevalier, Aug. 1948. La culture du Soja en 
Afrique occidentale [The cultivation of soybeans in West 
Africa]. Revue Internationale de Botanique Appliquee et 
d’Agriculture Tropicale 28(307-308):259-60. May/June. 
[Fre]
• Summary: “Interesting efforts have been made for some 
time to expand the culture of soya in the upper Ivory Coast 
and in the territories of Volta, in Sudan, in Togo, and in 
Dahomey. The question concerns a crop only recently 
recommended by the agricultural services. It made its debut 
in 1939 in the Ivory Coast starting with several tonnes of 
seeds produced at the agricultural stations of Ferké and 
Saria. It then spread to the middle of the Ivory Coast (to the 
area around Korhogo) and into Upper Volta, except for the 
regions with a semi-desert (sahélien) climate. In 1941 this 
crop emerged from the trial stage in which 984 hectares gave 
a yield of 417 tonnes.
 “For the campaign of 1942-43, the program envisioned 
a yield of 400 to 450 kg/ha, with an amount of 1,800 to 
2,000 tonnes left over for consumption and export, plus 225 
kg for future planting. But these fi gures were not attained. 
Consequently, the potential production was evaluated at 
2,000 tonnes, divided as follows: Bobo Dioulasso 240 
tonnes, Gaoua 270 tonnes, Korhogo 50 tonnes, Koudougou 
1,170 tonnes, Man 10 tonnes, and Ouagadougou 260 tonnes. 
[Note: These towns and cities are in Upper Volta, today’s 
Burkina Faso.]
 “In 1946 the Ivory Coast exported 380 tonnes. 
Thereafter, the natives of Bobo and Koudougou refused to 
grow the crop.
 “The market price of soya at Bobo on 1 Jan. 1946 was 
only 2.65 francs/kg (West African francs), which was totally 
insuffi cient remuneration. Then the purchase price there rose 
to 15 francs/kg. At Koudougou a yield of 1,696 kg/ha was 
obtained from a white variety named Kédélé blanc.
 “In the subdivisions of Diebougou at Boromo, good 
results were also obtained.
 “At Dahomey the report of 1945 indicates that the black 
soybean variety Makara noir gave better results than the 

Kédélé blanc, however the yields were very low: 296 kg/ha 
for Kédélé blanc and 355 kg/ha for the Makara.
 “The soybean varieties planted in West Africa are mainly 
the white-seeded Kédélé blanc and the black-seeded Makara 
noir. It looks like the crop will expand. At the time of our 
visit to Bobo in Jan. 1948, it was estimated that deliveries 
to the trading depots for that harvest would be about 3,000 
tonnes. However, certain tribes are reluctant to grow this 
crop. The blacks prefer growing peanuts and haricot beans. 
The culture of the teperary bean, introduced to the Sudan 
about 15 years ago, has made great progress and the product 
is currently delivered to the trading markets in West Africa.”
 Note 1. This document contains the earliest clear date 
seen for soybeans in Dahomey (today’s Benin), or the 
cultivation of soybeans in Dahomey (1945). The source of 
these soybeans is unknown.
 Note 2. This document also contains the earliest date 
seen for soybeans in Upper Volta (Burkina Faso), or the 
cultivation of soybeans in Upper Volta (1942). The source of 
these soybeans is unknown.
 Note 3. This document also contains the earliest date 
seen for soybeans in the Ivory Coast, or the cultivation of 
soybeans in the Ivory Coast (1939; one of two documents). 
The source of these soybeans is unknown.

1128. Dimmock, F. 1948. Soybeans. Canada. Department of 
Agriculture, Farmers’ Bulletin No. 149. p. 1-19. June. Also 
called Canada. Dept. of Agriculture, Publication No. 807 
(Actually 808). Revision of Farmers’ Bulletin No. 80 (1939). 
Summarized in Soybean Digest, Nov. 1948, p. 38.
• Summary: Contents: Introduction. Description of the 
soybean plant. Soil and climatic adaptation. Uses of soybean 
seed: Soybean oil, soybean meal, soybean fl our. Uses of the 
soybean for forage and soil improvement. Varieties (incl. 
maturity and seed color; see best varieties below): Yield, 
varietal adaptation, protein, oil, and iodine number, size 
of seed (weight in grams of 1,000 seeds for 11 varieties), 
color of seed. Culture: Soil preparation, lime and fertilizers, 
inoculation of the seed, time of seeding, method of seeding, 
rate of seeding, depth of seeding, cultivation, harvesting, 
threshing. Storage of the seed.
 Until 1940 the area devoted to soybeans in Canada 
“did not exceed 20,000 acres annually, but since then it has 
increased steadily until it averages 50,000 to 60,000 acres 
with every indication of still further increase. Nearly all of 
the present soybean acreage is in Ontario. Small patches 
are being grown in Quebec, Manitoba, Alberta, and British 
Columbia and investigations are under way in practically 
every province to determine the possibilities for soybean 
production.”
 A map (p. 13) shows that Ontario is divided into 5 
climatic zones for soybeans, with each zone having earlier 
and later areas. The varieties best suited for each zone and 
area are given. Proceeding roughly from north to south, 
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they are: Pagoda (Maturity: very early. Seed color: yellow. 
Weight in gm per 1,000 seeds: 175), Kabott (early, yellow, 
235), Flambeau (early, yellow with black hilum, 185), 
Goldsoy (yellow, 225), Capital (yellow with buff hilum, 
162), Mandarin (Ottawa, yellow, 218), Earlyana (yellow with 
pale hilum, 181), Richland (yellow with dil. black hilum, 
188), Harman (yellow with black hilum, 185), A.K. (Harrow, 
yellow with buff hilum, 165), and Lincoln (yellow with black 
hilum, 175).
 Tables show: (4) Average maturity period, source, 
and origin of the 11 soybean varieties listed above. Note 
on sources: C.E.F. = Central Experimental Farm. D.E.F. = 
Dominion Experimental Farm. O.A.C. = Ontario Agricultural 
College. A.E.S. = Agricultural Experiment Station (USA). 
Address: Div. of Forage Plants, Experimental Farm Service, 
Ottawa, ONT, Canada.

1129. Ramos Nuñez, Guillermo. 1948. Por qué no siembran 
la soya los agricultores colombianos? [Why don’t Colombian 
farmers plant soya?]. Agricultura Tropical (Colombia) 
4(7):9-10. July 15. [1 ref. Spa]
• Summary: The author has conducted soybean experiments 
for 12 years, and has published a bulletin on the subject. This 
bulletin has gone through two editions and a third is about 
to appear. The article begins: “Consider that we are almost 
a century behind when it comes to our knowledge of the 
magnifi cent soybean. It has been cultivated continually since 
March 1929 at the Palmira Agricultural Experiment Station, 
in spite of the indifference of farmers and industrialists, as 
part of the annual planting programs.”
 The Station now has seven commercial varieties 
which produce very well in the Cauca Valley [of western 
Colombia]. A table (p. 10) lists these varieties: Mammoth 
Yellow, Aksarben, Hollybrook, Biloxi, Laredo, Missoy, and 
81044. For each variety is given: Vegetative period in days, 
yield in kg/ha (ranges from 1,601 for 81044 and 1,562 for 
Aksarben down to 976 for Biloxi), percentage of oil and of 
protein in the seeds, uses (G = seeds (granos), PV = green 
forage / pasture (pasto verde), PH = hay (pasto heno)). These 
fi gures are based on data obtained by the Palmira Station 
in 1945. An illustration shows a soybean plant, heavy with 
pods, and a cluster of 4 pods to the upper left of the plant. 
Address: Ingeniero Agrónomo, Jefe del Departamento de 
Caña en la Estación Agrícola Experimental de Palmira.

1130. McFarlane, W.D. 1948. Chemurgy in Canada. 
Chemurgic Digest 7(9):22-26. Sept.
• Summary: The “National Chemurgic Committee of 
Canada” was organized in 1938 as an activity of the 
Canadian Chamber of Commerce. A photo in the section 
on soybean oil (p. 23) has the caption: “Aerial view shows 
the highly modern Toronto plant of Victory Mills, Ltd, an 
important center of research in the chemurgic utilization of 
farm products.”

 A sharp expansion in soybean acreage took place in 
1942 when a fl oor price was established for number one 
beans. The peak year was in 1946 when 59,200 acres 
produced just over 1 million bushels of soybeans. A record 
production is indicated for 1948. Ontario province accounts 
for 96% of Canada’s soybean production. The limits of 
this crop’s expansion will not be reached until Canada has 
replaced all imports of edible oils.
 “The completion in 1944 of the large solvent extraction 
plant of Victory Mills Limited, Toronto, established for the 
fi rst time in Canada a stable market for soybeans and ensured 
the Ontario farmer of ready disposal of his crop.
 “Much progress has been made in Canada in research on 
the modifi cation of soybean oil in order to convert this semi-
drying variety into an oil with enhanced drying properties...
 “Soybean oil has been found to be ideal for solvent 
segregation which splits it into two fractions–a fast-drying 
oil and a new improved food oil–each fraction being superior 
to the original oil for certain specifi c uses.”
 Photos show: Dr. W.D. McFarlane, D.G. McKenzie, 
D.L. Morrell, E.S. Archibald, G.A. Ledingham, W.H. Cook, 
and H.B. Speakman. Address: Vice Chairman, National 
Chemurgic Committee, Canadian Chamber of Commerce; 
Director of Research, Canadian Breweries Ltd. and Victory 
Mills Ltd., Toronot, Canada.

1131. Arnold, H.C. 1948. Annual report of experiments: 
Season 1946-47. Rhodesia Agricultural Journal 45(5):468-
83. Sept/Oct.
• Summary: Discusses the work of the Salisbury Agricultural 
Experiment Station concerning: Maize and soya bean yields. 
Groundnut variety and soya bean strain trials. Yields in lbs. 
of seed, oil, and protein per acre from groundnuts and soya 
beans. Soya bean strain trials (a new series of strains was 
established by crossing some of the more promising Hernon 
strains with Potchefstroom No. 184). Address: Manager, 
Salisbury Agricultural Exp. Station.

1132. Strand, Edwin Gustaff. 1948. Soybeans in American 
farming. USDA Technical Bulletin No. 966. 66 p. Nov. [50 
ref]
• Summary: An excellent overview. Contents: Introduction. 
Rise of soybean production: Early developments, recent 
trends, geographic pattern. Factors affecting trends: Prices 
and market outlets, adaptation to climate and soils, variety 
improvement, intercrop competition (competition between 
corn, oats, wheat, barley, tame hay, and soybeans for beans), 
yield per acre, mechanization, relative costs and returns. 
Estimates of future supply: Alternative price relationships, 
balancing permanent cropping systems, relative trends in 
production costs, supply estimates. Long-time demand 
and market outlook: Market outlets for fats and oils, 
role of technology, market outlets for high protein feeds. 
Comparison of prospective supply and demand. Summary. 
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Basic statistical tables. Literature cited.
 Strand states that soybean yields have almost doubled 
during recent good years compared to yields of the 1925-
1929 period. Also, that the yield of soybeans has risen 
considerably more than the yields of corn, wheat, and oats 
over the past 20 years.
 He attributes the greatly increased yield of soybeans 
largely to improved varieties, mechanization, better 
management of soils, improved and more timely cultural 
operations, and more experience with the crop. Other factors 
include such practices as increased use of inoculation, row 
planting, and improved cropping systems.
 He states, too, that the fl uctuations in yield are much 
less with soybeans than for corn, wheat, or oats. The strong 
foraging power of the soybean may help it in this regard. It 
makes good use of plant food materials that remain in the 
soil after other crops are grown. Also, it suffers less from 
drought or wet weather. The soybean is a crop that can take 
it.
 Figures: (1) Graph of soybean acreage–total for all 
purposes: Harvested for beans, harvested for hay, and 
grazed or plowed under, United States, 1924-47. (3) Map 
of soybeans harvested for beans in the USA, acreage, 1944. 
90% of soybean acreage is in the North Central region.
 (4) Map of farms reporting soybeans harvested for 
beans, as a percentage of all farms, United States, 1944. The 
heaviest concentration of farms growing soybeans is in the 
North Central region. (5) Map of soybeans harvested for 
beans, as a percentage of all land used for crops, 1946 (by 
county). Soybeans for beans occupied 20% or more of the 
cropland in 52 counties in 1946. (6) Graph of prices received 
by farmers for soybeans, corn, and oats, United States, 
season average, 1924-47. Soybeans received the highest 
prices followed by corn then oats.
 (7) Graph of acreage of soybeans for beans and other 
specifi ed crops harvested in Indiana, Illinois, and Iowa, 
1924-47. Soybeans take up a small percentage of the total 
acreage. (8) Graph of trends in yield per acre of soybeans for 
beans, corn, oats, and winter wheat, in fi ve Corn Belt States 
(Illinois, Iowa, Indiana, Ohio, Missouri), 1925-47. 5-year 
moving average (1925-29 = 100). Yields of soybeans have 
increased the most (in 1940 they were 50% above 1929), 
followed by corn, winter wheat, oats. “The principal factors 
infl uencing the upward trend in yield of soybeans appear to 
have been improvement of varieties and mechanization of 
harvesting operations [which has reduced harvesting losses]. 
Additional factors were experience with the crop, better 
management of soils, more timely operations,... and other 
phases of mechanization... plus increased use of inoculation, 
row planting, and improved cropping systems” (p. 27-28).
 (9) Map of soybeans: Yield per acre, 3-year average, 
1942-44. Areas of highest yields of soybeans for beans 
coincide closely with the areas of heaviest concentration of 
soybean acreage. There are some exceptions: Illinois is north 

west of the area of heaviest acreage concentration, Iowa is 
the highest yielding area southeast of the most concentrated 
acreage. (10) Graphs of production of vegetable oils (crude 
basis) and oilseed meals (including cake) from soybeans and 
other oil crops, domestic materials only, United States, 1924-
46.
 Tables: (1) Acreage of soybeans planted for all purposes, 
United States, and selected groups of States, averages 1925-
29, 1930-34, and 1935-39, and each year from 1940 to 1947. 
The groups of states are: Corn Belt, Lake States (Minnesota, 
Wisconsin Michigan), Plains States (Kansas, Nebraska, 
South Dakota, North Dakota), Delta States (Arkansas, 
Mississippi, Louisiana), Atlantic States (North Carolina, 
Virginia, Maryland, Delaware), All other states. (2) Acreage 
of soybeans harvested for beans, United States and selected 
groups of States, averages 1925-29, 1930-34, and 1935-39, 
and each year from 1940 to 1947.
 (3) Plant-food elements added or removed by selected 
crops. Soybeans grown for beans add 16 pounds of nitrogen 
per 20 bushels harvested. The elements removed are nitrogen 
(N), phosphorus (P), potassium (K), calcium (Ca) and 
magnesium (Mg). (4) Average yields of corn, soybeans, oats, 
and wheat in the fi rst year after soybeans and other specifi ed 
crops, Indiana experiments, 19 years, 1922-1940.
 (5) Yields per acre of corn following corn and following 
soybeans, Iowa experiments, 1942. (6) Percentages of total 
cropland from which specifi ed crops were harvested, and 
percentages in pasture and in other uses, fi ve Corn Belt 
States, 1947.
 (7) Corn-soybean yield rations in fi ve Corn Belt States, 
averages 1925-29, 1935-39, 1942-46. (8) Soybeans, corn, 
oats, and winter wheat: Average net returns per acre on 
farms keeping farm-account records in Champaign and Piatt 
Counties, Illinois, specifi ed years, 1937-1946. (9) Average 
value per acre for soybeans, corn, and oats, Illinois, 1925-29, 
1930-34, 1935-39, and annual 1940-47 and index numbers 
(1935-39 = 100).
 (10) Labor and power inputs per acre for soybeans on 
farms keeping cost records in Champaign and Piatt Counties, 
Illinois, averages 1924-26, 1937-39, and 1944-46. (11) 
Acreage, yield, and production of soybeans harvested for 
beans, Illinois and Iowa, averages 1935-39, 1942-45, and 
estimated 1955 at alternative price ratios. (12) Acreage of 
soybeans harvested for beans, United States and specifi ed 
groups of States, averages, 1935-39, 1942-45, and estimated 
1955 at alternative price ratios.
 (13) Acreage, yield, and production of soybeans 
harvested for beans, United States, averages 1935-39, 1942-
45, annual 1946-47, and estimated, 1955, at alternative price 
ratios. (14) Fats and oils produced from domestic materials, 
and net trade, United States, average 1935-39 and annual 
1943-46. (15) High-protein feeds produced from domestic 
materials, and net trade, United States, average 1935-39, 
annual 1943-46.
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 (16) Acreage, yield, and production of soybeans in the 
United States, 1924-47. (17) Percentage that the acreage of 
soybeans harvested for beans is of the acreage planted for 
all purposes, United States and selected groups of States, 
averages 1925-29, 1930-34, and 1935-39, and each year from 
1940 to 1947. (18) Supply and utilization of soybeans in the 
United States, 1924-1947. Supply: Total stocks, production 
(bushels), imports, total supply. Utilization: Seed, feed, 
processed for oil and meal, exports, other uses, carryover.
 (19) Utilization of soybean oil by classes of products, 
United States, 1931-17. Food products: Margarine, 
shortening, other (mainly in salad and cooking oils, 
mayonnaise, and salad dressings, and direct use in homes, 
bakeries, restaurants, and institutions), total. Nonfood 
products: Soap, paint and varnish, other drying oil products, 
miscellaneous nonfood products, loss including oil in foots, 
total, total domestic disappearance.
 (20) Supply and utilization of soybean-oil meal and 
cake, United States, 1924-46. Supply: Domestic production, 
imports, total supply. Utilization: Feed, food, industrial 
and other, exports. (21) Average yield per acre of soybeans 
harvested for beans, United States and specifi ed groups of 
States, averages 1935-39, 1942-45, and estimated 1955 at 
alternative price ratios. Note: The highest yields were in the 
Corn Belt; 19.2 bu/acre in 1935-39 and 19.6 bu/acre in 1942-
45.
 (22) Production of soybeans in the United States and 
specifi ed groups of States, averages 1935-39, 1942-45, 
and estimated 1955 at alternative price ratios. (23) Seasons 
average prices of soybeans, soybean-oil meal, and other 
specifi ed vegetable oils and oil meals in the United States, 
1924-46 (incl. peanut, cottonseed, and linseed oils). Address: 
Agricultural Economist, Bureau of Agricultural Economics, 
USDA.

1133. Food and Agricultural Organization of the United 
Nations. 1948. Soybeans: Area, yield, and production. 
Yearbook of Food and Agricultural Statistics–Production. 
See p. 101-02.
• Summary: Under soybeans, gives region / continent 
and country, then statistics for soybean area, yield, and 
production for each soybean producing country. Statistics 
show that the following countries produced the following 
amounts of soybeans (measured in 1,000 metric tons) during 
the 1934-38 period.
 Europe: Austria 0.2. Bulgaria 11.6. Czechoslovakia 0.9. 
Hungary 0 (but 1.3 in 1945). Italy less than 50 metric tons 
(but 0.9 in 1945). Poland 0.5. Rumania [Romania] 11.7, 
Yugoslavia 1.5. Europe total: 27.0.
 USSR: (97.1).
 North America: Canada 5.5. United States 1,164.0. Total 
1,170.0
 Asia: China: China Proper 6,092.7, 3,851.0, Taiwan 
(Formosa) 4.2. Indonesia: Bali and Lombok 9.0, Java and 

Madura 236.4. Japan 325.1. Korea 518.6. South Korea 0 (but 
122.2 in 1945 and 130.6 in 1946). Philippines 0 (but 0.2 in 
1946). Siam [later Thailand] 3.6. Turkey (but 0.4 in 1945). 
Asia total: 11,070.0.
 Africa: Nyasaland 0 (but 0.4 in 1946). Ruanda-Urundi 
0 (but 0.9 in 1947). Southern Rhodesia less than 50 metric 
tons (but 0.2 in 1945). Uganda 0 (but 2.6 in 1946). Union of 
South Africa 0 (but 1.5 in 1945).
 World totals (Excluding USSR): 12,300.0.
 Note: This is the earliest document seen (Nov. 2007) 
that gives soybean production or area statistics for Turkey or 
for the Middle East. This document contains the earliest date 
seen for soybean production or area statistics for Turkey or 
for the Middle East (1945).

1134. Morse, W.J. 1949. Fourth work planning conference 
of the Southern States Collaborators of the U.S. Regional 
Soybean Laboratory, Birmingham, Alabama, March 
2-4, 1949. RSLM (U.S. Regional Soybean Laboratory 
Mimeograph, Urbana, Illinois) No. 152. March 4. 25 + 9 p.
• Summary: “The Fourth. Work Planning Conference of the 
Southern States technical collaborators of the U.S. Regional 
Soybean Laboratory was held in Birmingham, Alabama, 
on March 2-4, 1949, to review the accomplishments of 
the cooperative soybean research conducted during the 
past season and to plan future investigations. Birmingham 
was chosen for the meeting this year on a trial basis, as it 
appeared to be centrally located for all collaborators.
 “Wednesday, March 2–Edgar E. Hartwig, Chairman
 “The conference was called to order at 9:00 a.m. in a 
conference room of the Hotel Bankhead. The following were 
in attendance:
 “Adair, C.R., Agronomist, U.S.D.A., Rice Branch 
Station, Stuttgart, Arkansas
 “Allison, J.L., Sr. Pathologist, Forage Crops and 
Diseases, U.S.D.A., Beltsville, Maryland
 “Canode, G.L. Agronomist, Oklahoma Experiment 
Station, Stillwater, Oklahoma
 “Carr, R.B., Agronomist, U.S. Regional Soybean 
Laboratory, Stoneville, Mississippi
 “Cartter, J.L., Agronomist, U.S. Regional Soybean 
Laboratory, Urbana, Illinois
 “Collins, F.I., Chemist, U.S. Regional Soybean 
Laboratory, Urbana, Illinois
 “Cowan, J.C., Head, Oil & Protein Div., Northern 
Regional Research Laboratory, Peoria, Illinois
 “Craigmiles, J.P., Agronomist, Georgia Experiment 
Station, Experiment, Georgia
 “Feaster, C.V., Agronomist, U.S. Regional Soybean 
Laboratory, Columbia, Missouri
 “Gore, U.R. Agronomist, Georgia Experiment Station, 
Experiment, Georgia
 “Gray, J.P. Agronomist, Louisiana Experiment Station, 
Baton Rouge, Louisiana
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 “Hartwig, E.E., Agronomist, Delta Experiment Station, 
Stoneville, Mississippi
 “Johnson, H.W., Agronomist, North Carolina 
Experiment Station, Raleigh, North Carolina
 “Johnson, H.W., Pathologist, Forage Crops & Diseases, 
U.S.D.A. Stoneville, Mississippi
 “McAlister, D.F., Physiologist, U.S. Regional Soybean 
Laboratory, Urbana, Illinois
 “Miley, D.G., Superintendent, Delta Branch, Mississippi 
Experiment Station, Stoneville
 “Morse, W.J., Agronomist, Forage Crops & Diseases, 
U.S.D.A., Beltsville, Maryland
 “Myers, W.M. Agronomist, Forage Crops & Diseases, 
U.S.D.A., Beltsville, Maryland
 “Nelson, W.L., Agronomist, North Carolina Experiment 
Station, Raleigh, North Carolina
 “O’Kelly, J.F., Agronomist, Mississippi Experiment 
Station, State College, Mississippi
 “Paden, W.R., Agronomist, South Carolina Experiment 
Station, Clemson, South Carolina
 “Pitner, J.B., Agronomist, Rockefeller Research 
Institution, Mexico City, Mexico
 “Potts, R.C., Agronomist, Texas Experiment Station, 
College Station, Texas
 “Simmons, C.F., Agronomist, Alabama Experiment 
Station, Auburn, Alabama
 “Skold, L.N., Agronomist, Tennessee Experiment 
Station, Knoxville, Tennessee
 “Smith, R.L., Agronomist, North Florida Experiment 
Station, Quincy, Florida
 “Smith, T.J., Agronomist, Virginia Experiment Station, 
Blacksburg, Virginia
 “Williams, L.F., Agronomist, U.S. Regional Soybean 
Laboratory, Urbana, Illinois
 “Reports of Research Dr. Edgar E. Hartwig opened the 
conference with an outline of the subjects to be covered 
during the meeting. The morning was to be devoted to brief 
reports by the collaborators on high-lights of the work in 
their state and factors of importance in determining the types 
of research that should be outlined for the coming season.
 “Arkansas report by C.R. Adair–The estimated acreage 
of soybeans harvested for seed in Arkansas in 1948 was 
264,000 acres, which was 19,000 acres less than in 1947 but 
106,000 acres more than the 1937-46 average. The average 
yield per acre in 1948 was 19.5 bushels which was 7.5 
bushels more than 1947 and 5.5 bushels more than the 1937-
46 average. The total production in 1948 was 5,148,000 
bushels compared with 3,396,000 bushels in 1947 and an 
average of 2,296,000 bushels for the 1937-46 period.
 “Conditions at planting time were unfavorable because 
of excessive rainfall. However, conditions improved as the 
season advanced. There was ample summer rainfall in most 
sections of the state for development of a good crop. Yields 
were reduced by a lack of rainfall on light sandy soils in the 

southwestern part of the state.
 “The principal areas of soybean production in Arkansas 
are the Mississippi Delta in the eastern part of the state, 
Grand Prairie and in the Arkansas, lower White, Red and St. 
Francis river valleys.
 “In the northeastern part of the state Ogden is the 
principal variety although there seems to be an increasing 
interest in earlier varieties such as S100. Later varieties such 
as Roanoke and Volstate have not produced as well as Ogden 
and the growers do not like the later varieties because of 
danger of rain before harvest.
 “In the southeastern part of the state Ogden is the 
leading variety although Volstate and Roanoke are grown on 
a limited acreage. There is some interest in S100 to be grown 
and followed by fall sown oats.
 “In the Grand Prairie area Ogden, Arksoy, Tanner and 
Volstate are the leading varieties. S100 is grown on a limited 
acreage in rotation with fall sown oats. The later (Group VII) 
varieties are more popular in this section because S100 and 
to some extent Ogden confl ict with rice harvest.
 “Groups V, VI and VII are made up of varieties most 
widely adapted in Arkansas. Varieties in Group IV can be 
grown in the northern part of the state but those varieties 
produce less than Group V varieties on the average. The 
varieties in Group VIII can be grown in the southern part 
of the state but those varieties produced less than the better 
varieties in Groups VI and VII. It is planned to devote most 
time testing Groups V, VI and VII. Any breeding work that 
is done will be to develop strains within the maturity range 
of those three groups. Groups IV and VIII will probably 
be grown at one place in the state so there will he some 
information on new strains in those groups.
 “Pod and stem blight and wildfi re caused damage in 
local areas. Bacterial pustule was quite serious probably 
because of the frequent showers during the summer. Varieties 
resistant to these diseases would be very benefi cial.
 Page 12: “November rainfall was above normal in most 
sections of the State and seriously hampered harvesting of 
soybeans. Fields were so wet that the harvest in December 
was also delayed resulting in poor quality beans for many 
farmers. An estimated 20% of the crop remained unharvested 
on January 1.
 “The Experiment Station has received more requests 
than in previous years and farmers have shown more interest 
in a high yielding early bean in middle and eastern Virginia. 
This allows early hogging down where desired and also 
permits beans to be harvested for grain in time for seeding 
winter cover crops. The best early bean to date is S100 
although it is not early enough in some sections.
 “The S100 bean is ten days to two weeks earlier than 
Ogden in Eastern Virginia. One of its best characteristics is 
the excellent quality of the beans. The beans do not mold or 
deteriorate to any degree oven though they may be left in the 
fi eld six weeks or two months after maturity.
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 “Several of the newer strains which have been tested in 
the past 2-3 years look very promising.
 “Report of Soybean Work in Mexico Being Conducted 
by John B. Pitner–Dr. Pitner, working on soybean breeding 
and production problems for the Rockefeller Institute at 
Mexico City, reports that they are enthusiastic about the 
prospects of developing the crop. One of the reasons for their 
interest is that Mexico imports much vegetable oil, mainly 
cotton seed, and would like to develop local oil production 
that would give badly needed protein for the people of 
Mexico. One of the problems in this area is that they have 
a rainy season and a dry season with the rains coming in 
late June and ending in October. The soybean appears 
to fi t in well with wheat in a rotation and applications of 
nitrogen are important in securing good yields. A vide range 
of soybean selections have been studied under conditions 
at the high altitudes near Mexico City and also at one of 
their experiment stations at 1500 feet elevation. Selections 
in Group V, VI, and VII maturity look best under these 
conditions and strain S-100 has given good results. Plantings 
at 5000 feet elevation have given the best yields so far. 
Introducing a new crop is always a problem, but they are 
hoping to build up an acreage and expect yields of around 
25 bushels per acre without too much diffi culty. Increase 
plots of 3-100 and Ogden are now being grown to get a start 
toward commercial production.
 “Wednesday afternoon, March 2–W.R. Paden, Chairman
 “Fertilizer Treatment and Placement Responses by W.L. 
Nelson–Soybeans are heavy feeders on the soil, soybeans 
and peanuts removing about the same amount of mineral 
nutrients. They remove about 60 pounds per acre K2O 
[potassium oxide] with tobacco and cotton removing 35 
pounds. Soybeans remove about 33 pounds per acre P2O5 
[phosphoric anhydride] with tobacco removing only 5 
pounds. In North Carolina soybeans give a marked response 
to dolomitic limestone and soil at pH 4.5 may need 3½ 
tons limestone per acre. Some Manganese defi ciency is 
now showing up, the symptoms being green veins with the 
interveinal area yellow. Much of this manganese defi ciency 
is due to over enthusiastic liming” (Continued). Address: 
Secretary to the Conference, Agronomist, Forage Crops & 
Diseases, U.S.D.A., Beltsville, Maryland.

1135. Helly, Jean. 1949. Un kilo de soja équivaut à quatre 
kilos de viande [A kilo of soybeans is equivalent to four kilos 
of meat]. Revue Internationale du Soja 9(50):14-15. [Fre]
• Summary: This article is about work with soybeans 
in Cameroon. At the secondary school of agriculture at 
Yaoundé, 22 kg of seeds yielded 205 kg of seeds harvested. 
They were used to make delicious cakes and creamy fritters 
(beignets) with soy fl our, presented by Mme. Martel, 
Director of the Girl’s School at Yaoundé.
 At Ebolowa the yield was 800 kg per ha. 102 soybean 
varieties were obtained from the House of Vilmorin (Paris). 

These were tested to see which gave the best yields in 
this part of Cameroon. Address: Ingénieur du Service de 
l’Agriculture, Chef de la région agricole Nyong-et-Sanaga 
[in southwest Cameroon].

1136. Thornberry, H.H. 1949. Streptomycin production by 
Streptomyces griseus from soybeans grown on different 
soil types. Abstracts of Papers Presented at the General 
Meeting... Society of American Bacteriologists 49:58. May.
• Summary: This paper was presented at the 49th general 
meeting. “Soybeans of the Lincoln variety from plants grown 
on three types of soil in Illinois were tested for streptomycin 
production by Streptomyces griseus in shaker culture at 26 C. 
They were grown in 1947 on soils in the vicinity of Urbana 
(average prairie good soil), Edgewood (acid soils usually 
high in available Mn), and Stonington (lake bed soil about 
neutral) yields being 35.0, 28.4, and 26.1 bushels per acre 
respectively. Assays for streptomycin were by the paper disc 
method with Bacillus subtilis.”
 “These data suggest that the source of the beans does 
not materially affect their value for nutrients in streptomycin 
production. An optimal concentration of ash production is 
evident.” Address: Dep. of Horticulture, Univ. of Illinois, 
Urbana, Illinois.

1137. Calma, Valeriano C.; Valencea, I.G.; Tale, J.V. 
1949. Effect of mass selection of the seed and of season of 
planting on the yield of the soybean. Philippine Agriculturist 
32(4):318-28. June. Experiment Station contribution No. 
1524.
• Summary: Can better yields be obtained by using, in the 
wet-season planting, seeds selected from the crop grown 
in the wet season instead of those from a crop in the dry 
season? An experiment was conducted in the laboratory 
of the Department of Agronomy and in the fi elds of the 
Experiment Station from November 1946 to April 1948.
 In the 1946-47 dry-season, selected seeds had 89.6% 
germination and control seeds 88.6%. In the 1946 wet-
season, selected seeds had 74.7% germination and control 
seeds 76.3%. The results show clearly that mass selection of 
soybean seeds suited for seasonal planting does not seem to 
accrue any seasonal benefi t. “The loss of viability of seeds in 
storage appears to be the controlling factor.” Address: Dep. 
of Agronomy, Univ. of the Philippines, Los Baños.

1138. Culbertson, Raymond E.; Smith, Allan K. 1949. 
Oriental uses of soybeans as food: With attention to 
fermented products. Notes on Oriental farming practices. V. 
Korea. Soybean Digest. June. p. 15-18, 20, 22.
• Summary: Contents: Introduction. Breeding work. 
Topography. Land use. Soybean varieties. Climatic relations. 
Soils of Korea. Cultural practices. Marketing. Soybeans 
as foodstuff. Soya sauce. Green pods on the bush. Bean 
sprouts. Parched beans. Curd (soybean curd [tofu]) and milk. 
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Kochuchang. Other uses.
 “Soybeans have been grown in Korea for many 
centuries. One can speak in terms of centuries; Korea’s 
calendar year is now 4281 in contrast to our 1949.
 “Reportedly, soybeans were brought to Korea from 
China 2,000 to 3,000 years ago in the customary exchange 
of gifts between the ruling houses. Furthermore, according 
to the records, the Pakja Dynasty with its capital at Puyo, 
Chung Chong Nam-do, compelled the people to harvest and 
store soybeans for both food and seed.
 “Since the high density of population in Korea limits 
livestock production, it is only natural that soybeans should 
be grown and utilized in supplying much of the protein 
needed in the diet of the people.
 “At present Korea is divided into two zones separated 
by the 38ºN Parallel. In the north, with the area occupied 
by the Russian forces, no recent information on soybeans 
is available. South Korea is now a republic with the United 
States occupation forces present for security purposes 
and the Economic Commodity Administration to assist in 
rehabilitating the country.
 “Korea has the village system of farming. Farmers live 
in small villages, with their lands within walking distance 
of their homes. The village system, together with isolation 
caused by mountains and streams makes transportation and 
exchange of products diffi cult, and has contributed to the 
selection and development of many varieties of soybeans 
of considerable merit. These varieties for the most part are 
relatively pure and of many colors and sizes: green, red, 
brown, black, purple, yellow, cream, and gray, all of which 
may be found at the same time in one market place in Seoul, 
the principal market in Korea.
 “Production fi gures for South Korea show that, over the 
years, 8 to 10 percent of the land is planted in soybeans and 
the yields range from 8 to 14 bushels per acre. These yields 
appear low but are explained by Korean farming practices. 
It is the custom to seed small grain in rows in the fall of 
the year with suffi cient space between the rows to permit 
interplanting with soybeans in May or early June before the 
grain is harvested.
 “Prior to World War II, North Korea planted (1940-44 
averages) slightly more than 905,000 acres of soybeans 
annually which yielded some 7,700,000 bushels. During 
the same 5-year period South Korea was planting 626,000 
acres which yielded a little over 5 million bushels. The latest 
available fi gures (1947) for South Korea show a production 
of 4,480,000 bushels from 662,000 acres.
 “Breeding Work: During the period of Japanese control 
of Korea, much of the breeding work on soybeans was 
in North Korea. The Japanese built about 15 Agricultural 
experiment stations throughout the country... As far as can 
be ascertained, no plant breeding work with soybeans is 
now being done in South Korea. However, variety testing 
and selection of good strains is being carried out at several 

experiment stations at both the provincial and national level.
 “The leading varieties in South Korea have resulted 
from rigorous selection, mostly by farmers, over a long 
period” [see Table 1].
 Concerning food uses of soybeans in Korea: “Soya 
sauce:... is found on the tables of all Koreans, where it is 
used quite generally on rice, sukiaki [sukiyaki], fi sh, chicken, 
and other meats and for the fl avor it adds to the soup. It is 
a very popular appetizer. Most families make soya sauce 
and are allocated 2.7 kilograms of salt per person annually 
for this purpose. Yearly consumption is about 6 liters per 
person. In addition to homemade soya sauce, a supply is also 
available from many small factories making it. There are 
more than 10 plants in Seoul, the capital city. Making soya 
sauce in the home starts about January or February. It is the 
custom at this time to take a batch of beans and boil them 
in water until soft, following which they are mashed and 
formed into a ball, placed in a rice-straw bag and hung up in 
a heated room to ferment for a 3-month period. Following 
fermentation, the ball is cut open, broken into pieces and 
allowed to dry in the sun. When dry, water and salt are 
added, inoculant (yeast) introduced and the mixture allowed 
to stand in an earthen crock 2 to 3 months. The liquid is 
then poured off, boiled about 2 hours and fi ltered, following 
which it is considered to be sauce. The sediment remaining 
in the crock is known as paste. This is used primarily for 
making soup. In both home and commercial production 
of soya sauce parched and browned wheat or barley is 
frequently used in conjunction with the soybeans.
 “Green pods on the bush: It is common practice to 
market early beans on the bush. The plants are pulled, dirt 
shaken from the roots and the leaves removed. The braches 
are tied with a string (usually hemp) and the plants are taken 
to market where they are sold by the bunch. The housewife 
prepares them for eating by picking off the pods and boiling, 
and the plant stem is used for fuel.
 “Bean sprouts: Bean sprouts are much in demand 
especially during the winter months. They are used in 
combination with meat, Chinese cabbage, spinach, turnips, 
soups and various other cooked dishes. Sprouts are 
nourishing and supply much-needed vitamins to the Korean’s 
usual polished rice diet. In some instances the beans are 
left on the sprouts, in others they are removed. The beans 
are sprouted in central places and usually peddled in two-
wheeled, man-drawn carts. Sprouting requires about a week. 
They are sold on a weight basis.
 “Parched beans: For parching, soybeans are simply 
placed in a pan over a fi re and heated slowly until the skin 
breaks and part of the beans are slightly blackened. They are 
eaten like peanuts or mixed with other foods. Most varieties 
are quite palatable and well liked for parching. Note: The 
Korean name for parched soybeans is kong.
 “Curd and milk: Soybean milk is consumed in Korea but 
not so extensively as in China. The milk is made in a manner 
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similar to the Chinese method which was described in an 
earlier report.
 “A large percentage of the soybeans’ growth in Korea 
are consumed as soybean curd. In addition to the huge 
quantities made at home, curd is also made in literally 
hundreds of small factories. In Seoul alone there are more 
than a hundred. Small units, which on the average employ 
fi ve men, can work up about 10 bushels of soybeans daily.
 “Kochuchang: Practically every Korean family makes 
kochuchang. Boiled [soy] beans are mashed and hung up in 
sacks to cure well for 2 or 3 months. This material [meju] 
is then broken up, dried in the sun, and ground to a fi ne 
powder, usually in an old type hand-operated stone mill. Red 
peppers are ground fi ne, the lot is mixed and salt and water 
added, then it is allowed to stand in crocks 2 to 3 months. To 
prepare kochuchang for the table, it is taken from the crock 
and boiled with the addition of ground meat and sugar, if the 
latter is available.”
 Note: This is the earliest (and only) English-
language document seen (April 2021) that uses the word 
“kochuchang” to refer to Korean-style red pepper and 
soybean paste (miso).
 Photos show: (1) A man standing in a fi eld of sorghum 
interplanted with soybeans in Korea. (2) A Korean woman 
examining different varieties of soybeans in woven baskets 
in the market place in Seoul, Korea (Aug. 1948). (3) A boy 
carrying a wooden bucket on each end of a wooden shoulder 
pole. The buckets are used for transporting night soil to 
the land in Korea. (4) Soybean curd (cut into cakes) and 
vegetables in the market place at Seoul, Korea (Aug. 1948).
 An outline map of South Korea and its provinces 
shows the principal varieties of soybeans grown, the section 
where each variety is grown, acreage and production. A 
chung or chungbo is 2.45 acres, and a suk is 5 bushels. The 
yields appear very low but this may be due to the custom of 
interplanting soybeans with other crops.
 Tables show: (1) The 15 chief varieties of soybeans 
grown in Korea. For each is given: The name of each 
variety (romanized, with a translation of each word). Days 
to maturity. Flower color. Stem length. Color of seed coat 
and hilum. Weight of 1,000 seeds. Yield per acre (37.7 to 
14.0 bu/acre). Rank in test. Year approved (1921-1939). For 
example: Chang Tan Paik. “Chang Tan” is the name of a 
town in Korea; Paik means “white.”
 (2) Analytical data for improved varieties of soybeans 
on the basis of the size of the bean. The 3 sizes are large, 
medium, and small. Examples of locations are: Southeast 
Korea. Northeast Korea. Central Korea. Southeast Korea. 
Address: Northern Regional Research Lab., Peoria, Illinois.

1139. Large, Alix. 1949. Le soja dans l’alimentation 
Hatienne [The soybean in the Haitian diet]. Revue 
Internationale du Soja 9(51):37. [Fre]
• Summary: “The trials conducted at the Section of 

Horticulture and Agronomy have revealed that certain 
varieties of soya [Seminole, and Venezuela] are perfectly 
adapted to the Haitian ecology. This conclusion refutes the 
assertion often set forth that the tropics are not suited for the 
exploitation of this legume. While waiting for the industrial 
utilization of the plant, it is in our highest interest to use 
the recommended varieties starting now. We have already 
confi rmed their adaptation to our climate. Other than their 
great potential for forage, they can be planted during the 
summer season when all other legumes and many other 
legumes are under attack from stink bugs (punaises). Their 
hardiness is combined with their remarkable prolifi cness, for 
in bad seasons we have obtained yields of 3,000 lb/ha (1,364 
kg/ha). If their low oil content (15-17% in our laboratory) 
does not designate them as an oil source, their high protein 
content (35%) recommends them especially in the Haitian 
diet...
 “When soaked overnight in fresh water then boiled for 
3-4 hours, they were edible. When soaked in salted water, 
the cooking took less time the following day, especially if 
some bicarbonate was added. The seeds do not become soft 
and form a sauce like most other legumes, but they can easily 
be prepared with rice or corn. They had a nutty aftertaste, 
but were rather agreeable to eat. Most of the workers and 
the employees of my Section have eaten them and found 
them to taste rather good. Granted, the diffi culty of cooking 
them won’t satisfy the delicate palate of city dwellers, who 
have easy access to the other legumes that they are used 
to enjoying. But the poor of the plains, who often undergo 
terrible famine and whose diet is defi cient in protein and fat 
would be very happy to fi nd soya in diffi cult times...
 “Soya, with its combination of 35% protein and 15% 
fat, seems to us ideal to balance and complement the 
peasant diet, and possibly the diet of all Haitians. If so many 
countries are already using this legume (fève), why can’t 
we do the same. It is used to prepare soups, boiled in water, 
made into a souffl e, a salad, etc. We could do the same thing.
 Note: This is the earliest document seen (Dec. 2008) 
concerning soybeans in Haiti, or the cultivation of soybeans 
in Haiti. This document contains the earliest date seen for 
soybeans in Haiti, or the cultivation of soybeans in Haiti 
(1949). The source of these soybeans is unknown. Address: 
Chef de la Section d’Horticulture et d’Agronomie de Port au 
Prince.

1140. McCaughna, J.R. 1949. Soybean experiments in 
California. Soybean Digest. June. p. 14.
• Summary: In April 1947, the author fi rst planted four 
varieties of soybeans (S-100, Lincoln, Ogden, Volstate) 
on sub-marginal land near the California coast in the 
Santa Clara and San Joaquin valleys. S-100 gave the best 
yield–2,055 lb/acre. A second crop was planted in August 
1947 and a third in January 1948–giving 3 crops in a 
12-month period. He concludes: “Soybeans can be grown in 
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California to produce satisfactory yields on poor land. With 
the soybean playing an increasingly more important part 
in our economy, it would seem reasonable to suppose that 
California and possibly other states in the west may become 
moderate producers in the future.”
 “Soybean production in California has always been 
negligible. This is due to one of several reasons. The state 
is essentially semi-arid, depending mainly on irrigation. 
The best season of the year for planting soybeans is usually 
the dryest in California, and those who have been potential 
soybean growers have not planted them because of the cost 
of irrigation in the more arid regions of the state.
 “Another reason for the lack of interest in soybeans 
has been because of the land itself. Soybeans grow best in 
a humid, moderately warm climate, but it so happens that 
such areas also raise good wine grapes, fruit and other more 
profi table crops. Good grape and fruit-growing land sells 
for $500 to $2,000 per acre, depending on the location and 
whether planted or not.”

1141. Tilt, J. 1949. Soybean trials in Tasmania. Tasmanian J. 
of Agriculture 19(3):163-66. Aug. 1. [2 ref]
• Summary: Tasmania is an island state of Australia, located 
about 150 miles south of the state of Victoria. Contents: 
Introduction. Description of plant. Climate. Tasmanian 
trials. “Various small scale trials were carried out by the 
Van Diemen’s Land Company and the Department of 
Agriculture prior to the war and the results were published 
in the Tasmanian Journal of Agriculture for November 1939. 
The trials were continued at the Cressy Research Farm 
during 1939. The beans were sown on September 21st; yields 
were 2-7 bushels/acre. “The following year the beans were 
sown on September 24th and completely killed by a frost 
on October 30th.” In 1941 the beans were sown a month 
later. The trials were discontinued during World War II, then 
“recommenced in 1946 with some new varieties received 
from the Vegetable Seeds Committee. As earlier experiences 
had shown the diffi culties of growing the crop in an inland 
district such as Cressy, it was decided to locate the trials in 
milder districts where prospects of success would be better. 
The fi rst trial to be sown comprised fi fteen varieties at 
Messrs. J. & O. Wardlaw’s property, ‘Glencoe’, Falmouth.” 
Lincoln gave the highest yield, 41 bushels/acre and Boone 
the lowest, 4.3 bushels/acre. The average yield for all 
varieties was 20.3 bushels. Subsequent trials through 1949 
are discussed.
 In summary: The crop has proved to be uncertain, at 
least for the varieties tested. Trials conducted in Tasmania 
have shown that while soybeans can be grown in the more 
favored districts, the yields are not likely to be high. As long 
as the present high prices continue for blue and grey peas, 
there seems to be little justifi cation for including so uncertain 
a crop in Tasmanian agriculture. Yet is it recommended that 
research on new varieties, more suited to Tasmania’s cooler 

and dryer summer, be continued.
 A photo shows a trial plot of soybeans in 1949 on Mr. D. 
Cameron’s property at Leith on the North-West Coast. Table 
3 summarizes yields of 16 soybean varieties in Falmouth, 
Bridport, and Leith. Address: Agronomist.

1142. Owen, C.W. 1949. Soybeans in Ontario. Soybean 
Digest. Sept. p. 56-57.
• Summary: A good history and overview. “A brief 
description of our Dominion Experimental Farm Service 
might be of interest to you. For 63 years, since 1886, 
this service has conducted a comprehensive program of 
agricultural research, carried to the point of direct farm 
application and aimed at maintaining Canadian agriculture at 
the highest possible-levels of productivity and effi ciency.
 “At present, this service comprises some 29 
experimental farms and stations, 12 substations. 52 
district substations, 155 illustration stations and 9 branch 
laboratories. These units are distributed across Canada in 
districts where useful research work may be accomplished.
 “The headquarters of the service are located at the 
Central Experimental Farm at Ottawa, Ontario. Within the 
service the many phases of agriculture are considered under 
divisions such as animal husbandry, fi eld husbandry, cereals, 
forage crops, horticulture, poultry, bees. etc.
 “In addition to the Central Farm at Ottawa, two other 
stations are located in the province of Ontario, one in the 
north at Kapuskasing, and one in the southwest at Harrow. 
Other institutions conducting soybean investigational work 
are the Ontario Agricultural College at Guelph and the 
Provincial Experimental Farm at Ridgetown.
 “In the geography of the province of Ontario, you 
will be familiar with the peninsula which extends in a 
southwesterly direction towards your Michigan-Indiana state 
line. This peninsula is bounded on the north by Georgian 
Bay, on the west by Lake Huron, the St. Clair River, Lake 
St. Clair and the Detroit River and on the south by Lake 
Erie. As the tip of the peninsula is approached, the length 
of growing season naturally becomes longer until fi nally in 
Essex County, at the extremity, we fi nd the longest growing 
season in the most southerly part of Canada. The station to 
which I am attached is located at Harrow in Essex County, 
some 25 miles south of the cities of Windsor and Detroit. 
To illustrate our seasonal conditions at Harrow, the 29-year 
average shows a frost free period of 159 days, a rainfall of 
26.56 inches and total sunshine of 2024.7 hours.
 “Soy District: The soybean district in Ontario naturally 
spreads out from the longest season area in Essex and the 
county of Kent, which adjoins Essex. These two counties 
grow more than 70 percent of the present total acreage 
while the three neighboring counties of Elgin, Lambton and 
Middlesex, are the other large producing counties. Through 
the development of early maturing varieties, which work 
is being conducted by the Central Farm at Ottawa, and the 
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efforts of commercial soybean processors, other sections 
of the province are being interested in the production of 
soybeans and much remains to be done in this direction.
 “At the time soybean experimental work was started 
at Harrow in 1924 and at Ottawa in 1928, little interest was 
shown by farmers in this crop. Varietal and cultural tests 
together with some plant selection work comprised the early 
efforts with soybeans. This resulted in the production of 
two varieties A.K. (Harrow) and Mandarin (Ottawa) which 
are still being used by the growers. Plant improvement by 
hybridization began at Harrow in 1931 and at about a similar 
date at Ottawa. At this time, no other similar work was 
being conducted in Canada and, largely through the results 
of these early years of testing and varietal improvement, the 
rapid expansion of soybean growing was made possible at 
a time when the qualities peculiar to soybeans were vitally 
important.
 “The expansion of acreage devoted to soybeans in 
Ontario took place quite rapidly. Previous to 1941 this fi gure 
was fairly constant at 8,000 to 10,000 acres per year. The 
succeeding years’ acreages and production will illustrate the 
rapid development of this crop.”
 A table shows Ontario soybean acreage and production 
from 1941 to 1949 (estimate). During this period acreage 
grew to 120,000 from 10,900 and production increased to 
2,250,000 bushels from 216,000.
 “From these fi gures it will be noted that during the 
2 years 1942 and 1948, great acreage increases were 
experienced with the present season having the largest 
acreage to date. Factors contributing to this expansion 
were the demand for proteins and vegetable oils during the 
war years and the low labor requirements of soybeans at 
a time when labor was scare. The establishment of a large 
processing plant created the demand for soybeans and a 
promotional campaign conducted by this company inspired 
many farmers to plant soybeans for the fi rst time. I believe 
that most of these farmers are still growing soybeans, many 
with increased acreage, and many new growers are being 
added each year.
 “With the greatest percentage of the present acreage 
concentrated in the counties of Essex and Kent, future 
development of new acreage will be infl uenced by the 
production of new varieties suitable to districts having 
shorter growing seasons. With this in mind, the breeding 
program at Harrow has been directed along lines to serve 
these districts as well as our immediate locality.
 “While this station is located in the longest season 
district, much of the material coming from the breeding work 
is of an earlier maturing type. These new strains are tested at 
Harrow and the most promising are then included in a series 
of small tests located with interested growers, and extending 
from Essex County eastward to Norfolk County, some 170 
miles distant.
 “While these tests are necessarily small, they have been 

located in promising soybean growing districts and have 
been valuable aids in the release of two varieties Harman 
and Harly. The Harman variety, released in 1944, occupies a 
considerable amount of the acreage in its adapted area. The 
Harly variety, released in 1948, is expected to fi ll a need in 
sections of the district requiring an earlier maturing variety. 
Seed of this variety is still being multiplied; about 75 acres 
being grown this year.
 “Over the years in which variety tests have been 
conducted at Harrow a number of U.S. productions have 
been included. While many of these were found to be 
unadapted to our conditions some are being used at present. 
A survey of the proportional use of varieties in the main 
section of our soybean belt shows the following distribution 
this year:”
 Harman (25% of total), Lincoln (20%), A.K. (Harrow, 
15%), Mandarin (15%), Earlyana (10%), Capital (5%), 
Hawkeye (5%), Others (5%).
 “While your varieties Earlyana and Hawkeye will 
mature over a considerable Portion of our district the Lincoln 
variety must be confi ned to reasonably early planting in the 
longest season sections. At this station we feel that Lincoln is 
a trifl e hazardous for use but a considerable amount is being 
grown even though immature seed with consequently low 
germination has been harvested in some years. In the shorter 
season sections of the district we fi nd a larger proportion of 
the Mandarin, Capital and Earlyana varieties with our newly 
released Harly coming into production at present.
 The rest of the article is about “Variety of soils.”
 A portrait photo shows C.W. Owen. Address: Asst. 
Forage Crops, Dep. of Agriculture Experiment Station, 
Harrow, Ontario, Canada.

1143. Rattray, A.G.H. 1949. Agricultural Experiment Station, 
Salisbury. Annual report of experiments, 1947-48. Rhodesia 
Agricultural Journal 46(5):326-43. Sept/Oct.
• Summary: “The season suited soya beans which grew well 
and some plots yielded more than 8 bags per acre” (1 bag = 
200 lb). Groundnut variety and soya bean strain trials were 
conducted. Soya beans can be harvested more easily and 
economically than groundnuts. A table shows the yield of 
seed, oil, and protein per acre for 5 strains of Hernon soya 
beans and 2 varieties of groundnuts. Address: B.A. (Cantab.), 
Agriculturist.

1144. Popovski, Vladimir. 1949. Cultivation of soybeans in 
Romania. Soybean Digest. Nov. p. 32-33. [8 ref]
• Summary: “In the early 1930’s, the effects of the world 
[economic] crisis were felt very sharply by the agriculture 
of Bessarabia (in Romania) where I owned a farm. The 
high income of farming, characteristic of the fi rst decade 
following the war, was gone.” The prices of all grain crops 
except clover dropped to such an extent that the costs of 
production were not covered.



SOYBEAN YIELDS AND YIELD RESEARCH (10 BCE to 2021)   638

© Copyright Soyinfo Center 2021

 “In the middle 1930’s, when prices of grain were 
somewhat higher, the Soybean Co. opened its offi ces in 
Romania. The company offered the farmers the cultivation 
of soybeans on the following conditions: the company would 
lend the seed, and the farmer would cultivate the soybeans 
under the supervision of the company’s instructors. The 
farmer agreed to deliver the entire harvest of soybeans to 
the company for a price specifi ed in the contract. The price 
offered by the company was approximately 70 percent higher 
than the price of wheat prevailing at that time.
 “Soybeans were absolutely unknown at that time. 
During the fi rst year only a few farmers signed contracts with 
the company and started to experiment with their cultivation. 
The experiments proved successful, inasmuch as the yield of 
the soybean crops was equal to that of wheat, and their value 
was almost double that of wheat.
 “The area devoted to soybeans grew steadily every 
year, especially in Bessarabia where agriculture was on a 
much higher level than in Romania. During the fi rst year, a 
few hundred acres were planted with soybeans in northern 
Bessarabia [in today’s Moldova], but by 1940 hundreds 
of thousands of acres were planted. Bessarabia offered 
very favorable conditions for the successful cultivation of 
soybeans, such as a climate with suffi cient rainfall during 
the period of vegetation, and an abundance of comparatively 
cheap labor.”
 The author cultivated soybeans for 7 years on what was, 
by Bessarabian standards, a relatively large farm of 250 
acres. During his third year in cultivation, he obtained a yield 
of 3,000 kg/ha (40.5 bu/acre). The entire harvest of soybeans 
grown in Romania was sent to Germany, since there were no 
plants in Romania for processing soybeans or using them as 
a raw material.
 Then twice during World War II, in 1940 and again in 
1944, he had to fl ee before the advancing Communists. Many 
larger farmers who did not fl ee were captured, and branded 
as “kulaks” [wealthy peasant farmers]. The men were 
sent to Siberia and the women and children to Kasakhstan 
[Kazakhstan]. Only after he had crossed Germany did he 
realize what an amazing number of food, feed, and industrial 
products could be manufactured from soybeans. A portrait 
photo shows Popovski.
 Note: This document may contain the earliest date seen 
for soybeans in Moldova, or the cultivation of soybeans in 
Moldova (1938 or 1939). The source of these soybeans is 
unknown. Unfortunately the author does not state clearly 
in what year he fi rst started growing soybeans in northern 
Bessarabia. Address: Factory worker, New York City.

1145. Soybean News (NSCIC). 1949. Magic worth 100 
million $ a year: The U.S. Regional Soybean Research 
Laboratory. 1(2):1, 4. Dec.
• Summary: “If just by waving a magic wand you could 
add a pound of oil to the yield of each bushel of soybeans 

processed in the soybean mills of this country, you would be 
adding from 15 to 40 million dollars worth of new wealth 
to the soybean crop each year. Then, if you could make 
soybeans yield 4 more bushels per acre your magic would be 
worth a hundred, million dollars a year.
 “On March 16, 1936, the Secretary of Agriculture 
announced: Twelve North Central States and the U.S. 
Department of Agriculture have opened a cooperative 
soybean industrial research laboratory at Urbana, Illinois. 
With that announcement the research workers in these 12 
states and those in the U.S.D.A. started working their magic 
in unison, and within the past dozen years they have waved 
approximately 1 pound more oil into each bushel of soybeans 
grown in the U.S., and they have also increased yields fully 4 
bushels on each acre planted to soybeans.
 “Of course, this was not all done by magic alone. A 
tremendous amount of painstaking work was involved. 
A lot of ground work had been done before 1936. Then, 
too, putting more oil in the beans and stepping up yields 
were only two of the things they were doing. They were 
coordinating the research program for a broad regional 
attack on soybean production and utilization problems. This 
regional approach to hybridization studies and tests and to 
the evaluation of varieties through the Uniform Variety Tests, 
study of diseases, etc. has had much to do with the improved 
composition of soybeans and with the development, testing, 
and distribution of better varieties.
 “On July 1, 1942, research on utilization of soybeans 
and their by-products, which up to that time had been carried 
on at Urbana, was transferred to the Northern Regional 
Research Laboratory at Peoria, Illinois, where the research 
program on industrial utilization has been further developed. 
This change enabled the soybean laboratory at Urbana to 
extend the agronomic studies, including genetics, breeding, 
physiology, and diseases, to the agricultural experiment 
stations of 12 southern states.
 “The magic of the agronomists, who are participating 
in the cooperative program of the Soybean Laboratory, 
has been directed mainly to the improvement of varieties. 
Through introductions, selections, and hybridization, they 
have conjured up strains that are resistant to lodging and 
shattering, and which turn out better yields of high quality 
seed with high oil and protein content. Much progress has 
been made in the development of strains better suited to 
conditions of the various producing areas. They have pushed 
the limits of successful soybean production northward in 
Michigan, Wisconsin, Minnesota, and the Dakotas.
 “A number of new varieties have been developed 
through introductions from the Orient and from selections, 
but the greatest number of improved strains have come 
from the hundreds of crosses that have been made between 
varieties. Individual varieties have superior qualities, such 
as, habit of growth, early maturity, high yield, high oil, high 
protein, and in the quality of these properties. No one variety 
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combines all of the desirable features, so these scientists 
have made crosses of 2 or more varieties in order to bring 
together in the new strain the particular qualities wanted 
in its makeup. From the segregates of these crosses new 
and improved lines are selected. From their wand-waving 
have come such superior soybeans as Lincoln; Hawkeye, 
Earlyana, Adams, Monroe, and many others.
 “That is why soybeans today are so much better than 
they ever were before–better plants, better seed, more oil, 
better protein, better adapted varieties, and yields per acre 
about twice as high as they were 20 years ago.”
 On an outline map of the United States: “The States 
originally cooperating in the work of the Soybean Laboratory 
are those shown in black. Since 1942 the shaded States [in 
the south] also have been cooperating with the laboratory in 
its research program.”
 Note: This is the earliest document seen (June 2020) 
concerning the breeding or selection of soybeans for use as 
soy oil or meal.

1146. Everett, A.C. 1949. Soybean harvesting losses with the 
combine. MSc thesis, Iowa State University. *
• Summary: This thesis contains the earliest published work 
seen on header height controls. It cites two early soybean 
header loss studies conducted by Hurst and Humphries in 
1935. The fi rst, at 21 locations in Illinois, found a header 
loss of 7.18%; header loss was 78.2% of total losses. The 
combines were 5 and 6 feet wide, straight-through design. 
The average soybean yield was 30 bushels/acre. The second, 
at 12 locations in Mississippi, found a header loss of 13.16%; 
header loss was 79.4% of total losses. The combines were 
5 and 6 feet wide. The average soybean yield was 13.5 
bushels/acre.
 Everett’s study in Iowa found a header loss of 15.13% 
(range 7.5 to 22%); header loss was 91.2% of total losses. 
The combine was an Allis-Chalmers all-crop design operated 
at 2.5 to 3.5 mph. The average soybean yield was 33.1 
bushels/acre. Address: Ames, Iowa.

1147. Hilton, S.A. 1949. Dominion Experimental Station, 
Fredericton, N.B.: Progress report 1937-1947. Fredericton, 
New Brunswick, Canada: Canada, Department of 
Agriculture, Experimental Farms Service. 101 p. For the 
years 1937-1947.
• Summary: Soybeans are mentioned in the section titled 
“Forage crops” (p. 31-39) under the heading “Soybeans for 
Seed” (p. 34-35). “Soybeans have been grown at the Station 
each year since 1928. In these twenty years, early varieties 
such as Manitoba Brown and Pagoda have invariably ripened 
and produced good quality beans. Some years, medium 
early varieties such as Mandarin have ripened satisfactorily 
but other years early frost before the beans become nearly 
mature affected the quality and, to a lesser extent, the yield 
of beans.

 “Soybeans are not injured by late spring frost but there 
is no advantage in sowing extremely early. They germinate 
slowly and make very slow growth in cool weather. Also, 
weeds are more likely to be troublesome if the seeding is 
done before the last week in May.
 “In the eleven-year period, 1936-1946 inclusive, the 
average date of seeding was May 29. Manitoba Brown, the 
earliest soybean variety tested at this Station, has ripened 
in an average of 115 days or about September 20, which is 
seven days earlier than the average date of the fi rst frost. 
Pagoda, the next earliest variety has ripened in an average of 
120 days or about September 25. However, the two named 
varieties with the highest average yield for these eleven 
years, Kabott and Mandarin have required an average of 
127 and 138 days, respectively, to mature. Soybeans are less 
susceptible to frost than fi eld beans. Light frosts in the fall, 
when they are nearly mature, have little effect on the plants. 
Nevertheless, occasionally the quality of the Kabott beans, 
and more frequently, both the quality of the beans and the 
yield of Mandarin have been lowered by frosts occurring 
before the beans become suffi ciently mature.
 “Therefore, except for a few favoured localities, the 
relatively short growing season and the cool summer in this 
province do not favour the profi table production of a seed 
crop of soybeans. Variety testing is being continued.
 “During the last twelve years, over one hundred 
unnamed selections of soybeans from the Division of 
Forage Plants have been tested at this Station. Two of these 
selections–Kabott and Pagoda are now named. The 1947 
yields were abnormally high because of location. Therefore, 
the yields for that year are not included, but the average 
yields for the eleven-year period, 1936-1946, of the four 
named varieties grown all these years, are given in Table 
21. A description of the varieties tested will be supplied on 
request.” The top yielding variety was Kabott (26.4 bushels/
acre; 129 days), followed by Mandarin (26.3; 138 days), 
Pagoda (25.8; 120 days), and Manitoba Brown (24.5; 115 
days). Table 21 also gives the average plant height for each 
of the 4 varieties.
 Soybeans are also mentioned in the section titled 
“Active projects” (p. 99-100) under the heading “Forage–Ag. 
181 Soybeans–variety test for forage and seed” (p. 100).
 On the front cover is an aerial photo of the experimental 
station at Fredericton, N.B.
 Note: This document contains the earliest date seen for 
soybeans in New Brunswick, or the cultivation of soybeans 
in New Brunswick (1928). The source of these soybeans was 
probably the Central Experimental Farm, Ottawa, Ontario, 
Canada. Address: B.S.A., M.Sc. (Agr.), Superintendent, 
Dominion Experimental Farm, Fredericton, New Brunswick, 
Canada.

1148. INEAC. 1949. [Soybeans]. Institut National pour 
l’Etude Agronomique du Congo Belge, Rapport Annuel 
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(INEAC) 290 p. For the year (l’exercice) 1948. See p. 112-
13, 166-67, 277, 285. [Fre]
• Summary: The Congo Belge (Belgian Congo), formerly 
Zaire, is today (Nov. 2007) named “Congo”–formally 
“Democratic Republic of the Congo.”
 In the Section of Agronomic Research (p. 81+), in the 
subsection on Division of Food Plants (Plantes Vivrières) 
(p. 102) is a longer subsection on soybeans (p. 112-13, 
Soja hispida) which crosses / hybridization and selection. 
A table shows the results of three trials each comparing 5 
soybean varieties. For each is given: Variety name, duration 
of vegetation (in days) and yield. For 1947 1st season, the 
variety E. 8 gave the highest yield of 1,066 kg/ha. For 1947 
2nd season, the variety E. 70 gave the highest yield, 1,028 
kg/ha. For 1948 1st season, the variety E. 8 gave the highest 
yield, 1,011 kg/ha of seeds.
 In the section about the Eastern Sector, at the 
Experimental Station of Nioka (p. 155+), the subsection 
on soybeans (p. 166-67) has two tables showing the results 
of variety trials. The fi rst gives the average yield (in kg/
ha of seeds), for two seasons, of the best varieties: Herman 
424, Otootan 396, Cocker 391, Tarruel 365, and Tokio 347. 
The second shows the yield in small parcels used for seed 
multiplication: Otootan 361, Mammoth 291, Haberlandt 236, 
Biloxi 211. The effect of various plants spacings on yield 
was also tested.
 The section on the Sector of Katanga, Station of Trials at 
Kiyaka (p. 269, 276+) has a subsection titled Various edible 
plants (p. 285) which states that the theoretical yields of 66 
varieties and lines of soybeans (Soja hispida), originating 
partly from Yangambi, were poor. Except for the variety Java 
3334 (1,517 kg/ha of seeds) the yields were unacceptably 
low.
 The section on the Stations of Ruanda-Urundi [Rwanda-
Burundi], Station of Trials at Kisozi (p. 284+), the subsection 
on Food Plants–other (p. 285) contains a table showing the 
yields of 8 food plants. Soybeans gave 700 kg/ha, the lowest 
of all.
 At Rubona [in today’s Rwanda] (in the stations of 
Ruanda-Urundi) the soybean varieties Dixie, Emperor, 
Nanda, Dunfi eld, Easy Cook [Easycook], and Jogun gave 
seed yields of 758 to 1,296 kg/ha.
 Also discusses: Peanuts (Arachides), bambarra 
groundnuts (Voandzou; Voandzeia subterranea), rice, maize, 
and Job’s tears (coix) in this annual report.

1149. Smith, Richard K.; Froehlich, Paul; Battles, Ralph U.; 
et al. comps. 1949. Agricultural statistics 1948. Washington, 
DC: U.S. Government Printing Offi ce. 752 p. Index. 24 cm. 
For soybeans and soy products see p. 146, 149-155, 166, 
481, 504, 521, 523, 558, 560.
• Summary: In this 1948-49 volume, main tables concerning 
soybeans are on pages 146, 149-155, 166, 481, 504, 521, 
523, 558, 560.

 “Introduction: Agricultural Statistics brings together 
each year the more important series of statistics compiled in 
the Department of Agriculture or in other departments whose 
work concerns agriculture. Although far more information is 
available than can be included in a single volume, the tables 
selected give a wide variety of facts in forms suited to most 
common uses. Inquiries concerning more detailed data or the 
statistical methodology used should be addressed directly 
to the agencies to whom tables in this volume are credited. 
These agencies can also answer questions about past and 
prospective revisions in published data.
 “Historical series have again been generally limited 
to data beginning with 1929 or 1930, or to the most recent 
10 years. Agricultural Statistics for 1942 is still the most 
complete reference for earlier data. In building up series 
from earlier volumes, however, it should be remembered that 
statistics most recently published supersede those published 
previously.”
 “Through 1935, approximately one-half of each 
Yearbook of Agriculture carried the kind of material that is 
now published separately in Agricultural Statistics.” Address: 
U.S. Dep. of Agriculture, Yearbook Statistical Committee, 
Washington, DC.

1150. Suzuki, Miyoshichi. 1949. Daizu zôshu saibai-hô 
[Method of growing soybeans to increase yields]. Tokyo: 
Fuminsha. 215 p. [24 ref. Jap]
Address: Fukushima-ken, Nogyo Kairyo Kacho, Ken Noji 
Shikensho-cho, Japan.

1151. Adair, C. Roy; McClelland, C.K.; Cralley, E.M. 
1950. Soybean research in Arkansas, 1936-48. Varietal tests 
for seed and hay and studies in disease control. Arkansas 
Agricultural Experiment Station, Bulletin No. 490. 62 p. Jan. 
[11 ref]
• Summary: Introduction: Material and Methods. Results 
of Varietal Tests: Main Experiment Station, Fayetteville, 
Rice Branch Experiment Station, Stuttgart, Cotton Branch 
Experiment Station, Marianna, Delta Farm, Soudan, Delta 
Substation, Cotton Branch Experiment Station, Clarkedale, 
Mississippi County, Desha County, Miller County, Fruit 
and Truck Branch Experiment Station, Hope, Livestock and 
Forestry Branch Experiment Station, Batesville. Discussion. 
Disease Control Studies. Seed Treatments. Leaf Diseases. 
Summary. Literature Cited. Appendix.
 Introduction: “During the past 25 or 30 years the 
soybean has become an important crop plant in Arkansas. At 
fi rst soybeans were grown primarily for hay production. The 
fi rst record of soybeans being harvested for the seed was in 
1924 when 1,400 acres were cut and threshed. The average 
yield reported in that year was 14 bushels per acre. The 
total acreage of soybeans increased in most years until 1943 
when 620,000 acres were planted and 267,000 acres were 
harvested for seed. The total acreage has declined since 1943 
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but the trend in acreage for seed production has continued 
up.
 “There was a rapid increase in the acreage harvested 
for seed from 1941 to 1948, brought about largely by the 
demand for oil seeds. Accompanying the increase were the 
development of adequate harvesting machinery, the use of 
better soils for growing soybeans, and the development of 
varieties which produce high yields of seed under Arkansas 
conditions.
 “There has been an increase in the reported yields of 
seed for the 25-year period. The yields have varied from year 
to year because of environmental factors, but 5-year average 
yields show an upward trend. The average yield for 1924 to 
1928 was 10.2 bushels per acre; for 1929 to 1933 it was 10.6 
bushels; for 1934 to 1938 it was 10.5 bushels; for 1939 to 
1943 it was 12.8 bushels, and for 1944 to 1948 it was 16.3 
bushels.” Address: 1. Agronomist, USDA; 2. Emeritus Prof. 
of Agronomy, retired; 3. Plant pathologist, Arkansas Agric. 
Exp. Station.

1152. McMurray, Sam F. 1950. Variety performance trials 
of fi eld crops: Data for 1949 with summaries of results from 
previous years. Tennessee Agricultural Experiment Station, 
Bulletin No. 214. 15 p. Jan.
• Summary: The varieties S-100 (early), Ogden (midseason), 
and Volstate (late), are recommended for seed and hay in 
Tennessee. Address: Knoxville, Tennessee.

1153. Reed, E.P.; Slipher, J.A.; Beard, D.F. 1950. Putting 
soybeans into permanent farming. Ohio State Univ. 
Agricultural Extension Service, Bulletin No. 311. 31 p. Jan.
• Summary: Contents: An Accepted Newcomer: From 
East to West, Sudden Surge, Production, Distribution. A 
Crop of Many Uses: Oil to Humans, Meal to Animals, A 
Forage Excelled by None, As a Green Manure, Cash Crop 
of Worth. Land and the Soybean Enterprise: Supplant Corn 
on the Graylands, Share With Corn on Mottled Soils, In 
Sequence on Dark Soils, Without Honor Elsewhere. Effect of 
Soybean on Soil Productivity: To Soybean a Mild Debit, A 
Constant Threat: Erosion, After Harvest What? The Soybean 
in Rotation Patterns: Yield Potential, Liming to Supply 
Nutrient Lime. To Fertilize or Not to Fertilize: Comparison 
in Uptake, Able Feeder, Yield Leans on Fertilizer Bag, 
A Fertilizer Schedule, Proof of Performance. Soybean 
Varieties Adapted to Ohio. Inoculation: To Tap Air Nitrogen: 
Is Microbe Missing? Rootbed Architecture. How Plant 
on Sloping Land: For Safety-Plant Solid, Terracing Fits 
Profi les. On Level Land: Row or Drill: Not a Closed Issue. 
Time and Rate of Planting. Gauge Planting Depth by Soil. 
Invitation to Air and Water: Cultivation, Tilth by Tillage, 
Achilles Heel, Forethought and Technique in Harvesting: 
One Guide: Moisture, Hay Not Excelled, Haying Formula 
Peculiar to Soybean. Defoliation Advances Date of Harvest. 
Land Management Following Soybeans: Disposal of Haulm, 

Haulm–Fertilizing Value, Fertilizing the Succeeding Crop, 
Legume Seedings Following Soybeans. Market Grades of 
Soybeans.
 “The soybean was fi rst introduced into the United States 
in 1804, but attracted little attention until 1900, at which time 
the United States Department of Agriculture began planting 
and testing a large number of varieties.
 “In Ohio, the farmer’s interest in growing the crop began 
in the early 1920’s. During the following 10 to 15 years, 
the soybean was grown chiefl y for forage and, to a lesser 
extent, for seed and market grain. It was due largely to lack 
of a ready market for soybean grain that the acreage failed to 
expand more rapidly.
 “Sudden surge: However in the last 10 years there has 
been a remarkable increase in Ohio’s soybean acreage (Fig. 
1)...”
 A large table (p. 4) shows “The acreage and production 
of soybeans in Ohio for the past 24 years” (from 1924 
to 1949). The columns are: Total acres. Acres for grain 
[soybeans]. Acres for hay. Yield (bushels per acre). Total 
grain production (in bushels).
 Total acres increased from 66,000 in 1924 to a peak of 
1.484 million in 1944, falling to 902,000 in 1949. Total grain 
production rose from 230,000 bu in 1924 to 20.592 million 
bu in 1949. Address: 1. Extension Agronomist; 2. Extension 
Soil Conservationist; 3. Extension Agronomist. All: The 
Ohio State Univ.

1154. Soybean Digest. 1950. 61.8 bushels! All-time yield 
record. Jan. p. 10.
• Summary: “George Shell, Madison County, Indiana, 
farmer, broke all previous yield contest records with a yield 
of 61.8 bushels per acre in the 1949 Indiana contest.
 “Shell grew Lincolns and hung up the above record on 
his best 2 acres. The Indiana contest is conducted by the 
Indiana Corn Growers Association. Results were announced 
by K. E. Beeson, Association secretary.
 “The Madison County farmer fi rst broke into the 
championship class in 1946 with a yield of 55 bushels. He 
won state honors again in 1948 with a yield of 56 bushels. In 
each of the 3 years he has won he has set a new yield record 
for the state contest.
 “Because of his three victories Shell becomes permanent 
possessor of the Roy Caldwell challenge trophy.
 “Shell’s excellent farming methods and superior soil 
fertility practices along with the use of the high yielding 
Lincoln variety are given credit for the sensational yields. 
His rotation is corn, soybeans, wheat and mammoth clover.
 “For his 20 acre 1949 champion. ship fi eld he plowed 
down manure and then used 200 pounds of 0-12-12 fertilizer 
in the row. He drilled about 3 pecks of seed per acre in 
rows averaging 37 inches after very thorough seed bed 
preparation. He cultipacked the early growing crop two times 
and followed with three cultivations.
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 “In his characteristic thorough-going fashion he made 
sure of no weed competition by giving the fi eld a hand 
hoeing. Except for this one reversion to the practice of his 
grandfather’s day, he simply followed excellent farming 
practices as did most of the high yielding contestants.
 “Second place honors went to Charles M. Maddox of 
Benton County with a yield of 55.9 bushels per acre. He 
planted Hawkeyes in 40-inch rows and in a 5 year rotation of 
corn, corn, soybeans, wheat and clover.
 “Allan Anson of Huntington County, third place winner 
with 55.5 bushels per acre has consistently grown high yields 
in the state contest, having previously checked three times 
with yields in excess of 45 bushels.
 “Others ranking high in the state contest with very 
high yields, include Cyril Gard of Vigo County with a yield 
of 54.9 bushels; Harry Moser, Montgomery County with 
52.7 bushels; O.L. Bryant, Allen County with 51.8 bushels; 
Eugene Gwaltney, Delaware County with 51.4 bushels and 
Maurice Woodward of Hancock County with 51 bushels per 
acre.
 “Average yield of the 128 farmers in 28 counties who 
checked in the contest was 40.3 bushels. State average for 
1949 was 22.5 bushels.”

1155. Field Crop Abstracts. 1950. Argentina: Soybean 
growing. April. p. 126 (Abst. #0690). [1 ref]
• Summary: In 1946-47, soybeans were grown on 1,650 
hectares, 460 of which yielded a total grain/seed harvest of 
572 tons (average yield = 1.24 tons/ha), while the remaining 
1,190 acres were used as fodder, plantation cover, etc. R. 
Nieves, Head of the Oil Plants Division of the Argentine 
Ministry of Agriculture, urges an extension of the area 
in view of Argentina’s own need of proteins and plant 
oils, and of the export opportunities given by the present 
disorganization of the normal world sources of soybeans. 
Address: Almanaque Ministry of Agriculture, Argentina.

1156. Soybean News (NSCIC). 1950. How can you grow 
more soybeans per acre? 1(4):1. April.
• Summary: “Here are Average Results reported by 8700 
Soybean Growers of Ohio, Indiana and Illinois in Cultural 
Practice Studies conducted in these states. The Results as 
reported by Growers agree closely with Experimental Results 
obtained by the various Cornbelt Experiment Stations.
 “Use best improved adapted varieties–such as Lincoln, 
Hawkeye, Blackhawk, Wabash, Ogden, etc.–Increase 
Yield–3 bu. [per acre].
 “A well prepared seedbed plus high germinating seed–
Increase Yield–2 bu.
 “Timely planting for your locality–usually before June 
1–Increase Yield–2 bu.
 “Inoculation–plus lime if necessary–Increase Yield–2 
bu.
 “Fertilizer on fi elds of low productivity, especially those 

defi cient in potash–Increase Yield–3 bu.
 “Careful combining just as soon as the fi eld is ready–
control combine losses–Increase Yield–3 bu.
 “Row planting–including better weed control and 
cultivating benefi ts along with earlier combining–Increase 
Yield–2 bu.
 “a. Narrow rows (18” to 28”) compared to wide rows 
(38” x 42”) adds 2 bu.
 “b. Narrow rows (18” to 28”) compared to medium rows 
(30” x 36”) adds 1 bu.
 “c. Cultivated solid beans compared to uncultivated 
solid beans adds 2 bu.
 “Improved productivity level of the farm, through the 
use of lime fertilizer, manure, plowing down clover and 
crop residues, good rotation and soil conservation practices–
Increase yield–5 bu.
 “Full employment of these proven practices on the part 
of all Soybean Growers would put $$$$$ in their pockets and 
would increase state and national average yields from 5 to 10 
bushels per acre. Yields of 50 to 60 bushels per acre would 
be frequent.”

1157. Fletcher, Merna Irene. 1950. Changes in world 
soybean production in 1949. Soybean Digest. June. p. 20-21, 
28.
• Summary: The USA is again the world’s largest soybean 
producer, followed by China and Manchuria. All three 
countries reported smaller soybean crops in 1949 than in 
1948. Production in Canada continues to increase, as it has 
for the past 6 years. Canada’s average yield per acre was 
25.1 bushels/acre or nearly 3 bu/acre higher than the U.S. 
average. Brazil is the only other country besides Canada in 
the Western Hemisphere with recorded soybean production 
for 1949. Brazil produced an estimated 1 million bushels 
in 1949, which is double the fi gure for 1947. Slightly more 
than half the 1948 crop was exported. European production 
continues to decline. The only country reporting during 
1949 was Italy, which had only 52,000 bushels, compared 
with 107,000 in 1948. Production in the USSR is increasing. 
“The extensive research program begun several years ago 
is no doubt bearing fruit, particularly in the Soviet Far East 
where Balzac (Economic Geography of the USSR, American 
edition) reports a big development in the Amur-Ussuri River 
Valley.
 “The major decline in world production occurred in 
Asia, more specifi cally in Manchuria and China... No fi gures 
have come out of North Korea since 1946. Previously it 
was the great producing area of the country. South Korean 
production continues to show marked increase. The 1949 
crop of 6,654,000 bushels is 1.7 million bushels more than 
was produced in that area in 1948. The average production 
for Korea from 1935-39, when most of production was in the 
north, was 17,654,000 of which less than 2 million bushels 
were produced in South Korea.”
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 In Africa, Tanganyika reported only 36,000 bushels, less 
than half the 1948 crop. The Union of South Africa reported 
80,000 bushels, the largest soybean crop ever produced there.

1158. Weiss, M.G. 1950. The soybean improvement 
program. Soybean Digest. Sept. p. 34-38.
• Summary: “An important milepost in the development of 
the soybean industry in the United States has been attained 
during the past decade, 1940-1950. During this period the 
fi rst soybean varieties developed through carefully planned 
controlled hybridization and selection programs were made 
available to growers. The development of these superior 
varieties and the extensive testing necessary to determine 
their value was made possible by a closely coordinated 
research program between the U.S. Department of 
Agriculture and the cooperating state agricultural experiment 
stations.”
 The costs to the federal and state governments of 
operating the U.S. Regional Soybean Laboratory are about 
$300,000 a year. In 1950 about 50% of the total soybean 
acreage in America was planted to the improved varieties 
developed by the Lab; they yielded an additional 3 bushels 
per acre on 6 million acres. At $2/bushel the extra soybeans 
are worth $36 million to soybean farmers and the increased 
oil content adds another $15 million, for a total increase 
in value of about $50 million a year. Address: Principal 
Agronomist, Div. of Forage Crops and Diseases, Bureau of 
Plant Industry, Soils, and Agricultural Engineering, USDA, 
Beltsville, Maryland.

1159. Holmberg, Sven A. 1950. Soybean trials in Sweden. 
Soybean Digest. Dec. p. 13.
• Summary: Varieties: “Even the earliest of the foreign 
varieties are too late when grown in Sweden.
 “By crossing varieties of northern island origin 
(Hokkaido [Japan] and Sachalin [Sakhalin]) with northern 
continental varieties (north Manchuria, North America and 
central Europe) we have produced some 1,900 hybrids.
 “One of these hybrid progenies, ‘Fiskeby III’ is now 
being grown commercially on a small scale for human food.”
 “Growing district: Although we do most of our breeding 
work at Fiskeby, we have for safety placed some replica 
plots and most of our contract culture of soybeans somewhat 
further south near the city of Kalmar between latitude 56º 
and 57º. We have to reckon with some risk of summer frost 
until late in June and then again from September on.”
 Yield: “We have no fi gures of average crop results. But 
at this time we consider a yield of 15 bushels an acre as 
normal and fairly satisfactory.
 “Under favorable growing conditions we have not 
infrequently recorded about 25 bushels an acre in fi eld 
culture. In yield tests at Fiskeby the 4-year average (1946-
1949) was slightly above 26 bushels/acre.
 “Usage: The small quantities of soybeans harvested in 

Sweden beyond those required for seed are consumed as 
human food. For culture in Sweden we select only strains 
which in fl avor, seed coat color, seed size and cookability 
answer the requirements for an edible soybean.”
 A simple map shows the location of Fiskeby [southwest 
of Stockholm]. Photos show: (1) Soybeans at Fiskeby 
being harvested with a combine, pulled by a tractor. (2) 
Jordan Finergaard standing and holding in each hand 
some harvested soybean hybrid progenies. He has made a 
large number of such crosses at Fiskeby. (3) A fi eld of ripe 
soybeans at Fiskeby.
 Note: Fiskeby is located next to Norrköping 
(Norrkoping) in southern Sweden, southwest of Stockholm. 
Address: Algot Holmberg & Soner A-B, Norrkoping, 
Sweden.

1160. Indian Farming. 1950. Research on soya bean in the 
Punjab. 11(11-12):547-48. Nov/Dec.
• Summary: Discusses soybean breeding, agronomy, 
chemical composition, and utilization in the diet (as fl our, 
soybean milk, and tofu). “Soybean milk has a peculiar 
fl avour and taste but the curd prepared from it is palatable.”
 “A scheme for research on soyabean has been in 
operation at Lyallpur, in the undivided Punjab, from 1944 to 
14 August 1947; after the partition [of the Punjab between 
India and Pakistan], it was transferred to Ludhiana, and it 
fi nally terminated on 31 March 1950.” About 90 soybean 
varieties collected from India and abroad were tested during 
the years 1947-50. The erect and compact varieties ripened 
earlier than the erect and loose; the viny creeping types were 
late maturing. The yellow-seeded varieties had a higher 
protein content than the black, chocolate, or green-seeded 
ones. Natural shattering was absent in Behrum varieties. 
Varietal trials showed that Punjab-1 was much superior to the 
other varieties and yielded as much as 2,791 lb/acre. Average 
fi eld germination of 50% was increased to 80% by soaking 
the seed in water for 12 hours before planting. Address: 
India.

1161. Journal fuer Landwirtschaft. 1950. Index v. 1-100 
[Index, volumes 1-100]. [Ger]
• Summary: Sojabohnen is mentioned once (what year) p. 
34 and twice p. 79; Grahl, see p. 4, 26. He wrote articles on 
soybeans in 1878 and 1881.

1162. Andersson, G. 1950. Svalöfs Ugra soja [The soybean 
variety named Svalöfs Ugra]. Sveriges Utsaedesfoerenings 
Tidskrift 60(2):230-33. [Swe; eng]
• Summary: “The soy bean has not been grown on a 
commercial scale in Sweden, mainly because of the lateness 
of the foreign varieties available–even the earliest ones–but 
also because of their low yield under Swedish conditions. As 
an oil producer the soy bean will probably never be able to 
compete in Sweden with such plants as rape, oil turnip, white 
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mustard, etc. The high content of high quality proteins makes 
it possible that the soy bean may be grown in Sweden for the 
production of human food.”
 Svalöf’s Ugra soybean is a new variety obtained from a 
cross between a black-seeded American variety, Wisconsin, 
and a brown-seeded Polish variety, Brunatna Vilenska. In 18 
trials the new variety outyielded Vilnensis, one of the best 
of the imported varieties, by 43%; Ugra gave 1,201 kg/ha 
vs. 839 for Vilnensis. In 12 trials for time of ripening, Ugra 
was on average 10 days earlier than Vilnensis (131 vs. 141 
days from planting to harvest). The percentage of fat on a 
dry matter basis was 17.6 in Ugra compared with 15.7 in 
Vilnensis. As a plant, Ugra is of medium height with limited 
top growth. The seed is brown and somewhat smaller than 
Vilnensis. One thousand seeds of Ugra weigh 127 gm. Ugra 
is much more resistant than Vilnensis to the virus diseases 
common in Sweden. Address: Svalöf, Sweden.

1163. Holmberg, Sven A. 1950. Sojabönodlingens 
möjligheter och berättigande i vårt land: Några erfarenheter 
från förädlingsarbeten och försök vid Fiskeby [The 
possibilities of soybeans in our land (Sweden): Some 
experiences of research and breeding at Fiskeby]. Kungliga 
Skogs- och Lantbruksakademiens Tidskrift (J. of the Royal 
Swedish Academy of Agriculture and Forestry) 89(5-6):460-
68. English-language summary in Soybean Digest (May 
1951, p. 36) as “Native soys in Sweden.” [6 ref. Swe; eng]
• Summary: “Attempts to grow foreign soy bean varieties 
in Sweden have not been successful. Hybridization and 
selection for adaptation to Swedish climate have resulted 
in a large number of strains which ripen as far north as 
Norrköping,” north latitude 58º30’. Day length is no longer 
an obstacle to soy bean growing in Sweden. “Three soy 
bean strains of the variety 201-14 (Fiskeby III) show a 
mean yield during 4 years (1946-1949) at 2 stations in the 
districts of Östergötland and South Kalmar of about 1,800 
kg/ha (27 bushels per acre). A comparison between soy bean 
test results in Sweden (for group 201-14) and in the U.S.A. 
(for group 0 and group I) will show little or no difference 
in bean yield and protein content, but American tests give 
about 4 per cent more oil. Only edible types of soy beans are 
of interest for growing in Sweden. The Swedish edible soy 
bean variety 201-14 (Fiskeby III) has found usage for food 
principally in the Swedish Army. A suitable growing district 
for Swedish soy beans and some experience in soy bean 
culture is to be found in the district of South Kalmar. The 
chief aim of our soy bean breeding is further increase in bean 
yield, while retaining present standard of edible quality and 
early maturity.”
 Although most attempts to grow foreign soy bean 
varieties in Sweden have been unsuccessful, a selection 
of a cross between a north Japanese and a German variety 
will ripen seed as far north as 50º30’ in Sweden. Address: 
Fiskeby, Sweden.

1164. INEAC. 1950. [Soybeans: Selection, cultural methods, 
and experimental techniques]. Institut National pour l’Etude 
Agronomique du Congo Belge, Rapport Annuel (Gembloux, 
Belgium) 306 p. For the year (l’exercice) 1949. See p. 114, 
120, 165-66, 262, 285, 291, 296.
• Summary: In the Section of Agronomic Research (p. 
88+), in the subsection on Division of Food Plants (Plantes 
Vivrières) (p. 109+) a table (p. 114) mentions trials 
with rice, maize, Job’s tears (Coix lacryma-Jobi), soja, 
Phaseolus angularis [probably azuki beans], and sunfl owers 
(Helianthus). A longer subsection on soybeans (p. 120, G. 
soja, Soja hispida) discusses hybridization, varietal trials, 
and selection. A table shows the results of a trial comparing 
8 soybean varieties. For each is given the variety name, its 
main ancestor, the yield (the highest was S.H. 105, from 
Otootan, at 1,320 kg/ha of seeds; 6 varieties yielded more 
than 1,000 kg/ha), seed color, duration of vegetation, protein 
content, and lipid content. A second, similar table shows the 
results of a trial comparing 7 soybean selections. The two 
highest yields came from Jubittan 109 (1,253 kg/ha) and Java 
3334 (1,234 kg/ha).
 In the section on the Eastern Sector, at the Experimental 
Station of Nioka (p. 157+), the subsection on soybeans (p. 
165) has a table showing the results of a trial comparing 13 
varieties. One column shows the percentage of plants with 
nodules (ranging from 11% to 75%) and another shows the 
yield; Tarruel was the highest at 907 kg/ha of seeds. A note at 
the end (p. 166) states that some recent introductions seem to 
be attracting interest.
 The section on the Cotton Selection and 
Experimentation Service, Experimental Station of Gandjika 
(p. 224, 247+). the subsection on Edible legumes–Other 
edible legumes (p. 262) states that for 16 varieties of white 
soybeans (soja blanc), the yields ranged from 200 to 1,200 
kg/ha of seeds, whereas for 8 varieties of black soybeans 
(soja noir), the yields ranged from 250 to 700 kg/ha of seeds.
 The section on the Sector of Katanga, Station of Trials at 
Kiyaka (p. 271, 281+) has a subsection titled Various edible 
plants (p. 285) which states that 66 varieties and lines of 
soybeans produced very poor yields.
 The section on the Stations of Ruanda-Urundi [Rwanda-
Burundi], Station of Trials at Rubona [in today’s Rwanda] 
(p. 290+), the subsection on Food Plants–soybeans (p. 291) 
states that in a comparative trial of 20 varieties, the yields 
ranged from 700 to 850 kg/ha of seeds.
 The section on the Station of Trials at Kisozi, also in 
Ruanda-Urundi (p. 295+), the subsection on Various edible 
plants has a table (p. 296) which shows that the soybean 
variety Tokyo Yellow gave a theoretical yield of 520 kg/ha, 
which was the lowest of the nine seeds shown in the table.
 Peanuts (Arachides), bambarra groundnuts (Voandzou; 
Voandzeia subterranea), rice, maize, and Job’s tears (coix) 
are also discussed in this annual report.
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1165. Jamaica Department of Agriculture, Bulletin 
(Kingston). 1950. Investigations, 1948-49. No. 45. 110 p. For 
the years 1948-49. New Series. See p. 47-50.
• Summary: This report was compiled by J. Wright, 
B.Sc. (Hons.), A.I.C.T.A., Deputy Director of Agriculture 
(Research).
 In the section on “Pulse crops,” the subsection titled 
“Soya bean variety trial” (p. 47-48) compares the yields of 
8 varieties of soya beans. “The experiment was conducted 
at Grove Place Agricultural Station and planted in March 
1948.” The yields were very low, ranging from 4.69 to 10.77 
bushels per acre.
 In the section titled “Forage crops and pastures” (p. 48-
59), the subsection on “Forage crop drying trials” (p. 49-50) 
mentions soya beans three times, in sun-drying and machine 
drying trials. Kudzu was also dried both ways. “In all cases 
the value of carotene was much higher for the machine-dried 
material...”
 Also: Groundnut trials are in progress. Address: 
Kingston, Jamaica.

1166. Ma, Ruh-Hwa. 1950. Polygenic inheritance of yield 
component characters of soybeans. PhD thesis, University of 
Illinois. 8 p. Abstract. No index. [7 ref]
• Summary: The author earned his BS degree in 1935 from 
the University of Nanking, China, and his MS degree in 1946 
from the University of Illinois. Address: Urbana, Illinois.

1167. Stoa, T.E. 1950. Soybeans at Fargo. North Dakota 
Agricultural Experiment Station, Annual Report (Fargo) 87 
p. For the year 1949. See p. 32.
• Summary: This annual report is titled “North Dakota’s 
Agricultural Progress through Research.”
 On the title page is also written: “Station Bulletin 356, 
January 1950.”
 It includes the fi scal report for the period July 1, 1948 to 
June 30, 1949.
 In the section on “Grasses and Legumes” (p. 29-33) is a 
subsection titled “Soybeans at Fargo” (p. 32) which states:
 “In ten years comparisons (1940-49) of three varieties 
of soybeans at Fargo, Manchu (Montreal strain) led with 
an annual average yield of 20.7 bushels per acre; Mandarin 
(McCrostie strain) was second with 18.8 bushels per acre; 
and Minsoy was third with 17.6 bushels per acre.
 “In seven years trials (1943-49) at Fargo, average 
annual yields in bushels per acre were as follows: Manchu 
(Montreal strain) 20.3; Norsoy, 19.6; Mandarin (McCrostie 
strain) 18.9; Goldsoy, 18.3; and Minsoy, 16.2.
 “Cooperation with the Regional Soybean Laboratory 
is being continued. Breeding nurseries for soybeans were 
maintained at Fargo and at Park River in 1949.”
 “Walsh County Agricultural and Training School, Park 
River, N. Dakota, cooperating.” Address: Agronomist.

1168. Jewell, Evelyn M. 1950? History of the Soybrands 
Mill at 555 W. Michigan Ave., Saline, Michigan (Interview). 
Conducted by Mr. Ceck of the Saline Area Historical Society. 
3 p. transcript. Undated.
• Summary: “The Soybrands Mill, 555 W. Michigan Ave., 
now out of business and up for sale, was once the center 
of business in a very prosperous town named Barnegat.” 
Schuyler Haywood built the mill in 1845. It had 3 stories 
and a basement, and used a “breast wheel” design, in which 
water from the millrace approaches the waterwheel at about 
axle height, then fl ows down and underneath it, turning 
it both by impulse and by the weight of the water. (Note: 
Other waterwheel designs include the overshot or undershot 
wheel.) Haywood’s breast wheel was 16 feet in diameter and 
18 feet long, with a shaft that was 3 feet thick.
 Only a large hill separated the small village of Saline 
from the industrious community of Barnegat. “This great hill 
made it necessary to chain the rear wheels of all vehicles, so 
as to make a safe descent down into town.” In 1937, Henry 
Ford bought the property from Joseph Schmidt; the mill had 
been idle since 1927.
 “After Henry Ford obtained the mill, he tore down the 
structure and rebuilt it exactly as it was before. He dammed 
up the river and made a lake. He opened up the new mill on 
July 28, 1938.” The power was supplied by a hydroelectric 
plant fed by water brought by a millrace from a dam built 
across the Saline River. More than 700 farmers grew 
soybeans from seed furnished by Ford on 22,588 acres. In 
addition, Henry Ford had 15,624 more acres seeded under 
contract. The total yield of soy beans for the season was 
312,480 bushels, or about 20 bushels per acre. The extraction 
plant in the rear of the grist mill at Saline has a capacity of 
140,000 bushels per year.
 In 1946 a corporation with Dan Levleit as president 
purchased the mill from Ford and changed the name to 
Soybrands, Incorporated. They kept it for one year, then 
in 1947 Valley Chemical Co. of Mt. Pleasant, Michigan, 
purchased it and ran it until the 1950 season. Because of a 
lack of market for their product, they have shut it down and 
offered it up for sale. The plant, whose capacity was rated at 
33 tons, made soy oil; 90% was used in edible products such 
as shortening, and 10% in non-food (industrial) products 
such as plastics, paints, and putty.
 Note: This is the earliest interview seen (June 2011) 
that mentions soy. Address: 301 N. Ann Arbor St., Saline, 
Michigan.

1169. Soybean News (NSCIC). 1951. Champions grow big 
yields. 2(3):1, 4. Feb.
• Summary: “Indiana Champions: The winner in the 1950 
Indiana 5-Acre Soybean Yield Contest was Robert F. Taylor 
of Arcadia with 51.7 bu. per acre of Hawkeye. Chas. M. 
Maddox of Otterbein was next with 50.8 bu. of Hawkeye. In 
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third place was John Calvin Carson of Cicero with a yield of 
50.6 bu. with the Lincoln variety. Seven more of the Indiana 
contestants fi nished with yields above 44.5 bu. Three of 
those fi nishing in the fi rst ten grew Lincoln and the other 
seven grew Hawkeye.
 “Iowa Champions: The State Winner in the Iowa Master 
Soybean Growers Contest was Kenneth Taylor of Indianola 
who had a yield of 48.86 bu. per acre of the Adams variety. 
Evar Anderson of Boone won second place with 44.47 bu. 
using the Hawkeye variety. The third highest yield was that 
of Vernon Montefering of Auburn who grew 43.87 bu. with 
the Lincoln variety. Seven of the Iowa contestants fi nished 
above 40 bu. per acre. Seven of the Iowa growers fi nishing in 
the fi rst ten grew Adams, 1 Hawkeye, 1 Lincoln, 1 Bavender 
Special.
 “Arkansas Champions: First-place winner in the 
North Mississippi County 5-Acre Soybean Yield Contest, 
sponsored by the Junior Chamber of Commerce of 
Blytheville, Ark., produced 50.8 bu. per acre. He was Cecil 
Mann of Blytheville. Second-place winner was J.P. Harmon, 
Clear Lake, with an average of 48.2 bu., and third was Carl 
Webster, Armorel, with 47.4 bu. A total of 270 soybean 
growers entered 5-acre plots in this contest, which was the 
fourth sponsored by the Jaycees in cooperation with County 
Agent Keith J. Bilbrey. All of the winners grew the Ogden 
variety.
 “Missouri Champions: J.E. Mollett, Audrain County, 
won the Soybean Achievement Contest with 48.5 bu. per 
acre with the Wabash variety. Carver Brown was second with 
46.47 bu. and Elmer Mollett was third with 41.1 bu. This 
contest is sponsored by the M.F.A. Coop. of Mexico, Mo., 
cooperating with the Ag. Ext. Dept. and the Vo-Ag Program. 
They report that the Wabash variety gave 5 to 6 bu. better 
yields in their part of Missouri than any of the other varieties. 
Proper fertilization increased yields 5.8 bu. and inoculated 
fi elds beat uninoculated ones by 4.6 bu. per acre.
 “Illinois Champions: The 1950 Illinois 10-Acre Soybean 
Contest was won by Carl L. Carlson, Roseville. His yield 
was 48.86 bu. per acre. Robert A. Bacon, Roseville, had the 
second highest yield of 48.06 bushels, and L.P. Kerbaugh, 
Stanford, was third with 44.72 bu. per acre.”
 Three photos show each of the three winners.

1170. Hughes, Paul C. 1951. 6 right steps to peak production 
[of soybean]. Soybean Digest. March. p. 13-14. Published as 
a leafl et by ASA and widely distributed.
• Summary: “Thirteen million acres of soybeans in the U.S. 
for 1951. That’s the government’s goal.
 “Last year the acreage jumped from about 10 million 
acres to over 13.2 million acres. The extra acres came out 
of the reduction in cotton and corn under the government’s 
acreage control program.
 “But this year the government wants to increase corn 
acreage 6 million and cotton 10 million. How are we going 

to put that many acres back in corn and cotton and still hold 
up soy acres?
 “Instead of an acre production goal the goal should 
be stated in bushels or bales. Instead of urging producers 
to plant more acres the stress should be on getting more 
production per acre. Instead of asking for 13 million acres of 
soybeans in 1951 the government should ask for 285 million 
bushels.
 “This new defense effort is not a one shot affair. It 
will be with us for many years. We can’t afford to bankrupt 
the soil through heedless plowing up of pastures and 
abandonment of rotations that conserve our soil.
 “During the past year we raised an all-time-record 
soybean crop. But even so our, national per acre average 
was only 21.7 bushels. At the same time Cecil Mann of 
Promised Land, Arkansas, won the North Mississippi County 
soybean yield contest with a yield of 50.8 bushels per acre. 
Robert Taylor of Arcadia, Indiana, won the Indiana state 
contest with 51.7 bushels. Carl L. Carlson of Roseville won 
the Illinois contest with 48.66 bushels. Kenneth Taylor of 
Indianola won the Iowa contest with 48.5 bushels. And J.F. 
Mollet won the Mexico, Missouri, championship with 48.5 
bushels. Each of the champions far more than doubled the 
national average!
 “All farms or all fi elds cannot be expected to equal these 
championship yields. But the champs do point out the way 
to increase the national average. And it can be pushed up 
from 21.7 to 25 or 26 bushels per acre. The average yield in 
Illinois in 1949 was 26 bushels an acre!
 “To increase your yields fi ve or six bushels an acre all 
you need to do is to follow these six right steps:
 “1–Use the highest yielding varieties adapted for the 
conditions under which you are farming. Many varieties 
are adapted to your area but only one or two are the top 
yielders so choose one of them. See variety map in this issue 
for recommendations of agronomists at the U.S. Regional 
Soybean Laboratory.
 “Get your seed supply early while you can still get seed 
that is of known origin and free of disease. Be sure you know 
what the germination is–and the higher the germination 
the better. Don’t use seed that will germinate less than 80 
‘percent if you can help it.
 “2–Use a seed protectant when it is needed. It will 
improve yields and stands. Seed protection can be profi table 
when germination is less than 85 percent, purple stain is 
serious, when seed rot, damping off, mildew or other disease 
is a factor, when seed of a very thin seed coat is used, or 
when the weather is not favorable for germination.
 “But beware of using a brand of seed treatment that 
is not tolerant to inoculants. You gain nothing by one 
improvement if you knock out another yield factor. Follow 
the directions on the package you buy.
 “3, 4, 5–Control weeds, inoculate and plant right. These 
three steps are so interlocked that they cannot be discussed 
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separately.
 “Weed control to be successful must begin before 
soybeans are planted. As early in the spring as possible plow 
or disk the land and prepare a crude seedbed so the fi rst weed 
crop can germinate and begin to grow. Don’t be in a hurry to 
plant soybeans. Wait until the land is warm–usually during 
the fi rst two weeks in May or later.
 “Choose land for soybeans that is high in fertility–
particularly high in potash and phosphorus. A 40-bushel 
soybean crop uses the equivalent of 300 pounds of 0-10-20 
fertilizer.
 “In some areas of the country–say Audrain County, 
Missouri–soybeans respond to a direct application of 
fertilizer. But on the whole it can be said that soybeans 
respond best to a high fertility level. So instead of using 
a direct application of fertilizer pick a rotation that is best 
suited for your need and one that has a permanent place for 
soybeans. Use a complete fertilizer program on the whole 
rotation. Lime the land if it is acid.
 “After the land is warm and the fi rst weed crop is up 
prepare a fi rm seedbed by disking the weed crop.
 “Then just before the soybeans are to be planted, 
inoculate. If the seed has been treated do not inoculate more 
than 30 minutes before planting. Inoculation will add bushels 
to the yield and should not be omitted. In Indiana tests this 
past year inoculated soybeans outyielded uninoculated 
soybeans 2 bushels per acre. In Missouri the yield difference 
was 4.6 bushels. But this was only part of the gain from 
inoculation, Inoculated plants left nitrogen in the soil that 
they would have otherwise used in order to grow. It is said 
that $20 spent for commercial fertilizer will not replace the 
nitrogen used by an uninoculated acre of soybeans.
 “Plant soybeans in rows. If necessary, contour. Use 
conventional width rows, the same as you are using for your 
other crops. Plant 45 to 60 pounds of seed per acre–about 10 
to 12 seeds per foot of row.
 “If moisture is lacking don’t plant soybeans and then 
wait for rain. Let it rain fi rst. Then plant. You get better 
germination and weed control that way.
 “Just as soon as the soybeans are up to a stand and while 
the weeds are still in the white hit them by using a rotary hoe 
or spike tooth harrow crosswise of the rows. Do this only 
when the plants are free of surface moisture. This operation 
will kill the weeds before they get started. Once or twice 
over should be enough.
 “Then when the plants are eight to nine inches high 
cultivate shallow with a regular cultivator. Do this as often as 
needed until blooming time or until the plants lap over in the 
row. The weeds must be killed before they have become as 
big and strong as the soybeans. Otherwise, you’ll have to kill 
the soybeans in order to kill the weeds.
 “6–Combine properly. This is the payoff, the reason for 
planting the crop in the fi rst place. The idea is to harvest all 
the crop so it can be sold for a handsome profi t.

 “Before you hit the fi eld the combine should be checked 
and repaired to fi rst class condition. When the moisture in 
the beans is down to 14 percent or less it is time to begin 
combining. Check the combine for proper cylinder speed 
and clearance, the racks for proper speed, sieve for proper 
opening, and the air to make sure there’s enough. More 
soybeans are lost from too little air than are lost from too 
much. Check your combine as you go along. Three soybeans 
per square foot of land means the loss of one bushel per acre. 
A loss greater than one percent of the crop in combining is 
too much. Soybeans are yellow gold! Don’t leave them on 
the ground.
 “We can produce 285 million bushels of soybeans on 
11.5 million acres of land instead of 13.2 million acres we 
used to produce that amount last year. We can reach that goal 
by increasing the national average to 25 bushels per acre–by 
following the six right steps to peak soybean production.”
 Contains 5 illustrations, which also appear in the ASA 
leafl et.

1171. Soybean Digest. 1951. How to become a yield 
champion: By the champions themselves. April. p. 13-14.
• Summary: “Champions, when interviewed for ads in 
magazines or newspapers often give full credit for their 
success to a brand of cigarets or breakfast food. But the six 
soybean yield champions queried by the Soybean Digest 
gave no such answer. They all believe that good farming 
practices put them over the top.
 “Arkansas: Cecil Mann, Blytheville, Ark., won the 
North Mississippi, Ark., contest with a yield of 50.8 bushels 
per acre. Champion Mann grew Certifi ed Ogdens on the 
black delta land for which the territory is noted. He followed 
a rotation of soybeans-cotton-cotton-cotton and back to 
soybeans in 1950. The fi eld was plowed a month before 
planting. Then on the 17th and 18th of April he planted 60 
pounds of treated, inoculated seed per acre in rows 38 inches 
wide and 1½ inches deep.
 “To control weeds, Champion Mann cultivated his 
soybeans every week for the fi rst three weeks and then every 
two weeks until the 15th of July. He hand hoed them once in 
August.
 “When asked what made the difference between his 
yield and those of the other contestants, Champion Mann 
gave this answer: ‘To become a soybean yield champion I 
worked the seedbed very good before planting. Also used 
certifi ed seed which was treated and inoculated. The land 
was well drained at all times during the year.’
 “Iowa: Kenneth Taylor, Indianola, Iowa, won the Iowa 
Master Soybean Growers Contest with a yield of 48.86 
bushels per acre. He raised the certifi ed Adams variety on 
Muscatine and Grundy loam.
 “The land had been limed in 1946 and 1949 with three 
tons per acre at each application. Past rotation was: 1947, 
one-half red clover and one-half soybeans; 1948, one-half 
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oats and one-half corn; 1949, corn.
 “Two hundred pounds of 4-16-0 were applied in 1946 
and again in 1948. Seven manure spreader loads of barnyard 
manure were applied per acre in 1950.
 “Champion Taylor planted 72 pounds of seed per acre in 
36-inch rows just deep enough to cover the seed on May 18 
and 19.
 “For weed control he harrowed and disked twice after 
plowing and before planting. He then harrowed immediately 
after planting and again crosswise four days later. He used 
a rotary hoe just as the soybeans were coming through the 
ground. The soybeans were cultivated three times, the last 
time when the plants had just about fi lled in between the 
rows. The weeds were pulled out by hand four times.
 “Champion Taylor believes that keeping down the weeds 
to give the soybeans a chance is very important.
 “Illinois: Carl L. Carlson, Roseville, Illinois, won the 
Illinois soybean yield contest with a yield of 48.66 bushels 
per acre. He grew certifi ed Hawkeyes on a Grundy silt soil.
 “The fi eld was limed eight years ago with three tons of 
lime to the acre. The past rotation was: 1947, corn; 1948, 
corn; and 1949, oats. One hundred and twenty pounds of 
3-12-12 per acre was applied to the corn in 1948.
 “The fi eld was plowed and disked once in early May. 
Nothing more was done until planting time when the fi eld 
was again disked and harrowed. On May 19 Carlson planted 
between 45 and 60 pounds of inoculated seed per acre. He 
used 40-inch rows and planted 1½ inches deep.
 “To control weeds Champion Carlson cultivated the fi rst 
time just as soon as the plants were high enough and again 
about two weeks later. About eight hours of hand labor were 
required to clean the soybeans after cultivation. Carlson does 
not believe there is any set rule for cultivation. It depends on 
the amount of weeds and the number of rains.
 “Why was Carlson able to achieve the top Illinois yield 
last year? He has some defi nite ideas on the reasons for his 
victory. He planted soybeans in the clover part of the rotation 
in the contest fi eld because the clover seeding failed. Due to 
the fact that the fi eld lay close to the buildings it has received 
more than its share of barnyard manure year after year...”
 There are similar statements from Indiana, Ontario and 
Missouri, plus a box titled “Summing it up.”

1172. Verma, A.B.S.; Kohnke, Helmut. 1951. Effect of 
organic mulches on soil conditions and soybean yields. Soil 
Science 72(2):149-56. Aug. [3+ ref]
• Summary: This article begins: “The value of organic 
mulches in protecting the soil from erosion and excessive 
drying has long been recognized. Use of mulches in truck 
gardening and in orchards has become an accepted practice. 
During the last 30 years stubble mulching, a specifi c form 
of using organic mulches, has been introduced in the grain 
fi elds of the Great Plains for wind-erosion control and water 
conservation.”

 “Summary: An experiment was conducted to determine 
what effect organic and inorganic mulches have on 
soybean yields. Physical and chemical soil conditions were 
determined to fi nd the direct cause of any variation in yields.
 “This experiment was repeated 2 years on different 
fi elds of Carrington loam on the same farm near Lafayette.
 “Organic as well as inorganic mulches increased 
soybean yields in both years. All mulches decreased the 
summer temperatures of the surface soils and especially the 
peak temperatures.
 “Mulching resulted in an average of 3.3 per cent more 
available soil moisture compared to the unmulched soils. 
All mulching materials used were essentially similar in this 
respect...” Address: Purdue Univ. Agric. Exp. Station.

1173. Chernobrivenko, S.I. 1951. Novyi tsennyi sort 
soi Dneproskaya 1 [A valuable new variety of soybean, 
Dneprovskaya I.]. Selektsiia i Semenovodstvo 18(9):36-39. 
Sept. [Rus]
• Summary: Since 1946, the only soybean variety multiplied 
by this station and given to farmers for production is 
Dneprovskaja I. This variety gives a higher seed yield 
than the older regionalized varieties Staroukrainskaja and 
Harbinskaja III. It is resistant to drought and ripens slightly 
earlier than the other varieties mentioned. Its seed can 
be harvested by combine. In the provinces of Zapozhyl, 
Kirovograd, Odessa, Kiev and Izmail, the average seed yield 
of Dneprovskaja I was 11.9 centners (1 centner = 100 kg) per 
ha, while that of the standard variety Staroukrainskaja was 
10.6 centners per ha. Address: Ukranian Scientifi c Research 
Inst. Grain Husb.

1174. Calma, Valeriano C.; Rosario, Candido V. 1951. 
A study of the adaptability to Los Baños [Philippines] 
conditions of eleven varieties of soybean. Philippine 
Agriculturalist 35(7):375-78. Dec. [8 ref]
• Summary: Trials were conducted using the following 
eleven soybean varieties introduced from the USA: Arksoy, 
Creole, Georgian, Hongkong, Mamredo, Monetta, Nanking, 
Palmetto, Pennsoy, Roanoke and Seminole. In dry-season 
plantings, Seminole gave the highest yields, followed 
by Monetta and Creole. The seed yield in the wet season 
varied from 645.83 to 1,739.58 kg/ha. Seminole had the 
largest seeds and Palmetto, the smallest. Address: Dep. of 
Agronomy, College of Agriculture at Los Baños, Philippines.

1175. INEAC. 1951. [Soybean: Selection, varieties and 
varietal trials]. Institut National pour l’Etude Agronomique 
du Congo Belge, Rapport Annuel (Gembloux, Belgium) 392 
p. For the year (l’exercice) 1950. See p. 171-72, 179, 265, 
319, 356, 371, 379. [Fre]
• Summary: In the section on Division of Food Plants 
(Plantes Vivrières) (p. 156+), the subsection on soybeans 
(Soja, p. 171-72) discusses genetic research, a collection 
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of varieties (63 total), and selection. A table gives details 
on 22 selections, including variety, origin, yield, weight of 
100 seeds (in gm), duration of vegetative phase (days), and 
seedcoat color. The subsection on local trials (p. 179) gives 
the yield of four varieties (incl. Otootan ad Palmetto) in 1948 
and 1949.
 In the section on the Lower Congo, Experimental 
Station of Vuazi (p. 257+), the subsection on Edible plants–
soybeans (p. 265) gives the yield of fi ve varieties; Otootan 
had the highest yield (1,013 kg/ha of seeds).
 The section on the Cotton Selection and 
Experimentation Service, Experimental Station of Gandjika 
(p. 285, 307+). the subsection on Edible plants–soybeans (p. 
319) gives, from a collection of 39 varieties, the seed color 
and yield of 11 varieties; the highest was 1,300 kg/ha of 
seeds.
 The section on the Sector of the South, Station of Trials 
at Kiyaka (Kwango) (p. 350+), notes that in a group of 62 
soybean varieties, the best yields were obtained, in the fi rst 
season, with the Rhodesian variety Jubittan (729 kg/ha of 
seeds) and, in the 2nd season, with the variety Java 3334 
(1,946 kg/ha).
 The section on the Stations of Ruanda-Urundi [Rwanda-
Burundi], Station of Trials at Rubona (p. 364+) [in today’s 
Rwanda], the subsection on Food Plants–soybeans (p. 371) 
states that from a group of 16 varieties, the highest yields 
were obtained from the varieties Imperial, Easy Cook, and 
Jagun [Jogun].
 The section on the Station of Trials at Kisozi, also in 
Ruanda-Urundi (p. 376+), the subsection on soybeans (p. 
379) gives the yields (in kg/ha of seeds) of: Tokyo Yellow 
902, Mansoy 480, Haberlandt 363, Harbinsoy 327.
 Peanuts (Arachides), bambarra groundnuts (Voandzou; 
Voandzeia subterranea), rice, maize, and Job’s tears (coix) 
are also discussed in this annual report.

1176. Smith, Richard K.; Froehlich, Paul; Battles, Ralph U.; 
et al. comps. 1951. Agricultural statistics 1951. Washington, 
DC: U.S. Government Printing Offi ce. 742 p. Index. 24 cm.
• Summary: For soybeans and soy products see p. 136-141, 
153-54, 470-71, 474-75, 501, 503, 514, 524, 526, 548.
 The index shows, by product: Soybean cake, exports, 
1940-49.
 imports, 1941-49
 imports, by origin, 1948-49
 production, 1941-49
 Soybean fl our, exports, 1940-49
 exports, destination, 1948-49
 Soybean meal-
 exports, 1940-49
 imports, 1941-49
 imports, by origin, 1948-49
 prices, market, 1940-49
 production, 1941-49

 Soybean oil- exports, 1940-49
 destination, 1948-49
 factory consumption and disappearance,
 imports–1940-49
 origin, 1948-49
 prices, market, 1935-50
 production, 1941-49
 Soybean–acreage, 1929-60
 crushed, 1941-60
 distribution, 1942-60
 exports, 1931-49
 destination, 1948-49
 farm disposition, 1941-60
 futures-
 open contracts, 1941-60
 prices, 1941-60
 imports, 1929-49
 prices- farm, 1929-50
 market, 1940-49
 production. 1929-60
 receipts graded, 1940-49
 stocks on and off farms, 1942-61
 supply and distribution, 1942-60
 value, 1929-60
 yield, 1929-60. Address: U.S. Dep. of Agriculture, 
Yearbook Statistical Committee, Washington, DC.

1177. Calland, J. Ward. 1952. Recent advances in soybean 
production. Chemurgic Digest. April. p. 17-20.
• Summary: Presented at the 17th National Farm Chemurgic 
Council (NFCC) conference. The basic concept of chemurgy 
has been broadened. “Seventeen years ago chemurgy may 
have meant fi nding through chemistry new nonfood uses of 
surplus farm crops, their residues, and by-products–organic 
materials only. And it also meant the encouragement and 
development of new crops which farmers might profi tably 
grow for industry.” Now it is more concerned with the 
conversion of any farm product to human use.
 “Soybeans have long been held up as a shining example 
of chemurgic progress and accomplishment, and rightly so.”
 The soybean removes less plant food from the soil 
than most farm crops. It is one of the annual crops with 
outstanding ability to loosen and mellow the soil surface, and 
in this respect it is defi nitely a restorative or soil-improving 
crop. “Agronomists considering its collective infl uence on 
soil organic matter, tilth, nitrogen, and mineral nutrients, 
generally classify it between the soil-building and the soil-
depleting crops. They use the term ‘mildly soil-depleting’ to 
describe the soybean’s position in relation to other crops.”
 In a typical test in Iowa, “with corn and soybeans each 
planted in 40-inch rows up and down the slope, the soil loss 
from the soybeans was less than half as much as that from 
the corn. Where soybeans were planted in 7-inch rows with 
the grain drill and the corn planted in 40-inch rows, the soil 
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loss from the soybeans was only 18 per cent of that from the 
corn.”
 Since 1924 soybean yields have doubled from 11 to 
22 bu/acre. Oil content has increased by 25%. The mixed 
feed industry takes 85% of the total production of soybean 
oil meal in America. Address: National Soybean Processors 
Assoc., Decatur, Indiana.

1178. Soybean News (NSCIC). 1952. Why have soybean 
yields doubled? 3(4):1. April.
• Summary: “Great progress has been made in the 
production of soybeans. Many scientists had to perform long 
years of painstaking work before it could be made. Yields 
today are double what they were 25 years ago. Surely that 
can be classed as progress–great progress.
 “The research to bring this progress about has come 
from various institutions. Some of the new developments 
have come from the laboratories of industry, from the 
U.S.D.A., and others from the experiment stations, 
agricultural colleges and universities. Much also has been 
contributed through trial and error on the farms where the 
soybeans are grown.
 “Great things have been accomplished through genetics, 
plant breeding and agronomy. Not only has the yield been 
doubled but through improved varieties we have been given 
soybeans which provide higher quality products. These 
are the things that alter the whole balance of competition 
between crops. They change not only the quantity and quality 
of products but also the very economics of production. To 
illustrate, if you could add one pound of oil to the amount 
extracted from each bushel of soybean processed annually in 
this country, then you would be adding $40 million worth of 
new wealth to the soybean crop each year. If you could make 
soybeans yield one more bushel per acre, your contribution 
would be worth another $30 million annually.
 “Now, consider that soybean yields have increased from 
11 bushels in the twenties to an average of 22 bushels for 
the past 4 years. Give the scientists credit for less than half 
of that increase, say only 5 bushels, which still means $150 
million each year at present prices.
 “Oil content has increased 25 percent, or 2.4 pounds per 
bushel. Credit them with only 2 pounds of this increase. That 
means $80 million a year. But this is not all. Non-shattering 
qualities and lodging resistance probably save another 2 
bushels per acre. Credit them with only one. That means 
another $30 million. Earlier maturity and better seed quality 
are each worth a lot of money annually, but we won’t count 
these for the credit score already adds up to $260 million of 
increased value they have added to our annual soybean crop. 
Truly, an astounding accomplishment.
 “If we accept the estimate of $10 million total 
expenditures for soybean variety research by both the 
U.S.D.A. and the soybean states over the past 30 years, the 
returns on this investment are 2600 percent annually. How 

refreshing to fi nd in these days when government costs are 
so high that some of our tax money is paying back to us 
such magnifi cent profi ts. But profi table as soybean variety 
research has proved to be, the funds for the U.S. Regional 
Soybean Laboratory at Urbana, Illinois were cut in 1950, 
then again in 1951.
 “May I be pardoned for suggesting that instead 
of further crippling the work of the Regional Soybean 
Laboratory it would at least be better economics to subtract 
a single $million from the billions we pay annually in 
subsidies and keep this million working on soybean variety 
improvement at 2600 percent a year.”
 A large photo shows a man standing in a fi eld of mature 
soybeans: “A.H. Probst, U.S. Regional Soybean Laboratory 
and Purdue [West Lafayette, Indiana] Agronomist, takes 
a close look at Perry which grows medium tall, stands 
well, pods heavily, and is outstanding in yield in its area of 
adaptation.”

1179. Smith, Paul E. 1952. Soybean yields as affected by 
row width. Arkansas Farm Research 1(1):[4]. Spring.
• Summary: “Soybean yields were increased an average of 
23 per cent when the seed was planted in rows 10 inches 
apart rather than the usual 40-inch rows. These spacing tests 
were carried out at three locations in Arkansas in 1950 and 
1951. When 20-inch rows were used, yields were 9 per cent 
larger than those from 40-inch rows.” The varieties Ogden 
and S100 were used in the tests.

1180. Harosoy: New Canadian soybean variety. 1952. Seed 
color: Yellow.
• Summary: Sources: Hildebrand, A.A. 1952. “Stem canker: 
a disease of increasing importance on soybeans in Ontario.” 
Soybean Digest. July. p. 12-14. Eleven varieties are ranked 
from least susceptible to most susceptible on three dates. The 
varieties are: Harman, Harosoy, A.K. Harrow, Adams, Harly, 
Richland, Earlyana, Lincoln, Monroe, Hawkeye, Blackhawk.
 Owen, C.W. 1953. “Harosoy new variety [of soyabean] 
for Ontario.” Soybean Digest. June. p. 11. Harosoy is a new 
soybean variety adapted to most of Ontario Province.
 Weiss, M.G.; Stevenson, T.M. 1955. “Registration of 
soybean varieties, V.” Agronomy Journal 47(11):541-43. 
Nov. See p. 542. Harosoy (Registration No. 17) “originated 
as a BC4 selection from the progenies of a backcross 
Mandarin x (Mandarin x AK) in the soybean breeding 
program of the Dominion Experimental Farm, Harrow, 
Ontario, Canada. The variety is characterized by upright 
determinate growth, short branches held closely to the 
main stem, light green foliage with upper leafl ets tending 
to have acute points, purple fl owers, gray pubescence; pods 
borne well off the ground, medium light brown in color 
at maturity, predominantly 2 to 3 seeded and resistant to 
shattering; beans round in shape, of medium size, and having 
yellow cotyledons, yellow seed coat with a yellow hilum 
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and bearing a slight brownish tinged spot at the micropyle. 
Harosoy matures approximately 3 days earlier and exhibits 
greater fi eld resistance to stem canker than Hawkeye. In 
maturity it is classifi ed as Group II and its optimum area of 
adaptation extends from northeast Nebraska and southeast 
South Dakota eastward through the northern regions of Iowa, 
Illinois, Indiana, and Ohio and the southwestern area of 
Ontario.
 “After superiority of Harosoy was established at 
Harrow, it was entered in 1951 in regional tests conducted 
cooperatively by the Agricultural Experiment Stations of 
the North Central Region and the U.S. Regional Soybean 
Laboratory.”
 “Harosoy was increased by the Dominion Experimental 
Farm and distributed to growers in 1951. Its acreage is 
increasing and it has replaced Hawkeye acreage particularly 
in the eastern belt of its adaptation.” A table shows Harosoy 
and Hawkeye. Harosoy yielded 32.5 bu/acre in 1951-53 
regional tests, compared with 31.6 bu/acre for Hawkeye.
 USDA Agricultural Marketing Service. 1957. “Soybean 
variety names.” Washington, DC. 31 p. Nov. Supplement 1 to 
Service and Regulatory Announcements No. 156 “Rules and 
Regulations Under the Federal Seed Act.” See p. 11.

1181. Annual Report of the Department of Agriculture 
(Accra, Gold Coast). 1952. Soyabeans. 29 p. For the year 
1950-1951. See p. 9. *
• Summary: The soybean varieties Plot 40 and Acadian 
yielded 1,360 lb/acre (p. 9).

1182. Goldberg, Ray A. 1952. The soybean industry: 
With special reference to the competitive position of the 
Minnesota producer and processor. Minneapolis, MN: The 
University of Minnesota Press. xv + 186 p. Index. 24 cm. 
[156 ref]
• Summary: Contents: 1. Introduction: Purpose and scope, 
source of data, procedure. 2. Production: World production, 
national production, acreage changes in the Corn Belt, 
Minnesota production, areas of production, suitable varieties, 
acreage changes in Minnesota, summary.
 3. Utilization: World utilization, national utilization, 
soybean meal utilization, soybean oil utilization, world 
and national trade movements, price relations, shortening, 
margarine, other edible uses, industrial uses (paints, 
varnishes, linoleum), Minnesota utilization, summary.
 4. The processing industry: Marketing channels of the 
crop, historical evolution, the national processing industry, 
the Minnesota processing industry, technical development, 
processing costs, Minnesota processing costs, summary.
 5. Factors affecting the competitive position of the 
Minnesota soybean processor: Transportation, Minnesota 
transportation, Buffalo–New York, Fargo–North Dakota, St. 
Cloud–Minnesota, Chicago soybean prices, qualifi cations, 
foreign market, summary, storage, commodity markets, price 

formulation, government action, the Minnesota processor, 
crushing margins, specifi c example, crushing-margin 
relationships over time.
 6. Summary and conclusions: The producer, 
the processor. Appendixes. I. Tables. II. Interviews. 
Bibliography.
 Although Minnesota was one of the last states to 
develop a soybean crop, the state now ranks 6th in total 
soybean production in America. In the decade from 1940 to 
1950 the dollar value of the Minnesota soybean crop rose 
from $76,000 to $37,000,000.
 The U.S. Regional Soybean Laboratory is discussed on 
pages 24 and 56,
 Tables: (1) A comparison of the twelve leading soybean 
producing states for 1920 to 1950. (2) A summary of 
protein content, and iodine number of soybeans, by area, 
three-year averages, 1945-1947. (3) The results of tests 
on two groups of varieties of soybeans. (4) The averages 
for soybean varieties for date mature and oil content at 
three locations, Waseca, Blue Earth, and southwestern 
Minnesota. (5) Percentage changes in the use of land by 
forty-two Minnesota farmers, 1941 through 1945 (1940 = 
100 per cent). (6) Changes in crop acreages between 1939 
and 1949. (7) Index numbers (by percentage) of acreage on 
fi fty southern Minnesota farms, 1941 through 1950 (1941 = 
100 per cent). (8) Percentage of total tillable land in specifi c 
crops on fi fty southern Minnesota farms, 1941 through 
1950. (9) Tillable land and specifi ed crops in Minnesota. 
(10) Percentage of total tillable land in specifi ed crops in 
Minnesota. (11) The dollar value per acre of grain crops in 
Southern Minnesota. (12) The comparative cost and returns 
per acre for grain crops in southern Minnesota, 1945-1949. 
(13) The indicated frequency with which forty-seven selected 
farms produced soybeans, 1941-1950. (14) The number and 
percentage of fi fty southern Minnesota farms producing 
soybeans. (15) Soybean acreage and soybean farms in 
Minnesota. (16) Canada: Soybeans crushed, soybean oil, 
cake and meal production, 1950, with comparisons. (17) 
Canada: Imports of soybeans, edible and inedible soybean 
oil, 1950, with comparisons. (18) The production and 
distribution of soybean meal by states, 1945. (19) The defi cit 
in protein for all livestock, using requirements given in feed 
standards as the quantity needed, 1937 through 1949. (20) 
Prices paid by farmers per 100 pounds of cottonseed meal 
and soybean meal, by months, United States, 1950. (21) The 
production and processing of soybeans in Minnesota, Iowa, 
and Illinois. (22) Minnesota monthly production of soybean 
meal, October 1950 through September 1951, and monthly 
consumption of soybean meal, October 1945 through 
September 1946. (23) Marketing channels for soybeans, 
Illinois, 1947-1948 crop years, as a percentage of total sales 
off farms. (24) The relative costs of acquiring soybeans for 
large and small processing plants, Illinois, crop year 1948. 
(25) Soybean-processing plants in the United States, 1950. 
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(26) The estimated soybean-processing capacities of the 
nine largest operators, May 1945 and January 1951. (27) 
The number of soybean plants in the United States on July 
1, 1944 by size. (28) The number of soybean plants in the 
United States on January 1, 1951, by size. (29) Soybean 
mills in operation in Minnesota, October 1, 1945. (30) 
Soybean production in Minnesota, actual and potential, 
December 1951. (31) A summary of soybean-processing 
facilities and operation status, excluding mills crushing 
soybeans temporarily or less than half their operating time, 
United States, May 1945 and January 1951. (32) Soybean 
processing margin by size and type of plant, 1943-1944. 
(33) The processing costs of six Minnesota soybean plants, 
percentage breakdown and actual cents-per-bushel range, 
1951. (34) The capacity of soybean mills in specifi ed areas, 
excluding mills crushing soybeans temporarily or less than 
half their operating time, May 1945 and 1950. (35) The over-
all freight advantages per ton of meal shipped, as used by 
commercial men for territories rather than specifi c locations. 
(36) Available storage space and estimated requirement for 
United States soybean mills, 1951-1952 crush. (37) Monthly 
sales of soybeans by farmers, as percentage of total sales, 
in ten soybean-producing states, marketing year, 1947-
1948. (38) Soybean stocks on Minnesota farms, quarterly, 
1943-1952, by thousand bushels. (39) Range of contract 
cash prices of soybeans at Chicago, monthly. (40) Range 
of contract cash prices of soybeans at Chicago, yearly. 
(41) Receipts of soybeans at Chicago and Minneapolis 
grain centers for the last fi ve years. (42) Price supports, 
price ceilings, and average prices received by farmers for 
soybeans, crop years 1940-1951. (43) Country elevator 
base ceiling prices for No. 1 and No. 2 yellow and green 
soybeans. (44) Ceiling prices for crude soybean oil, in 
tank cars, in cents per pound. (45) Estimated differences 
in crushing margins among Illinois, Iowa, and Minnesota 
processing plants.
 Appendix I tables: (1) Soybeans: Acreage, yield per 
acre, and production in specifi ed countries, average 1935-
1939, annual 1948-1950. (2) Soybeans: Exports from 
specifi ed countries, average 1935-1939, annual 1947-1950. 
(3) Soybean oil: Exports from specifi ed countries, average 
1935-1939, annual 1947-1950. (4) Suez Canal: Northbound 
movement of Manchurian soybeans, December 1950–June 
1951. (5) Soybeans: Acreage, yield, and production in 
the United States, 1924-1950. (6) Acreage of soybeans 
harvested for beans, United States and selected groups of 
states, averages 1925-1929, 1930-1934, and 1935-1939, and 
annually 1940-1950. (7) Soybeans: Supply and utilization 
in the United States, 1924-1950, by number of thousand 
bushels. (8) Acreage changes in the six leading soybean 
states. (9) Soybeans harvest for beans: Acreage, yield, 
and production for the ten leading states, 1945-1950. (10) 
Soybeans: Yield per acre, oil content, and oil yield per 
acre in the principal soybean-producing states, by states, 

1944 and 1945. (11) Soybean oil content, temperature, and 
length of day in the principal soybean-producing states, 
May-October averages, 1944 and 1945. (12) Soybean oil 
meal and cake: Supply and utilization in the United States, 
1924 through 1949, by number of thousand tons. (13) 
State-to-state movements of soybean meal in the six main 
meal-producing states, 1948, 1949, and 1950. (14) Protein 
concentrates: Estimated use for feed in the United States, 
prewar average and years 1944 through 1950, year beginning 
October 1, by number of thousand tons. (15) Relationships 
between the prices of soybean meal and prices of other high-
protein feeds. (16) Soybean oil, crude basis: Production, 
trade, stocks December 31, and apparent disappearance, 
1910–September 1950, by number of thousand pounds. 
(17) State-to-state movement of soybean oil, 1950. (18) 
Vegetable oils: Wholesale prices, in cents per pound, at 
specifi ed markets, annual averages, 1930 through 1950. (19) 
Wholesale prices, in cents per pound, of leading fats and 
oils, United States, for specifi ed periods. (20) State-to-state 
movements of soybeans. (21) The cost of the component 
parts of a 300-ton capacity, solvent extraction-plant. (22) 
The price per ton of shipping soybean meal from Decatur, 
Illinois, December 1951. (23) The average per-ton railroad 
freight revenue for soybeans, soybean meal, cottonseed, 
cottonseed meal, linseed meal, and fl ax, United States, 1947 
through 1950. (24) The total freight traffi c, by number of 
cars, for 1947 (including duplications). (25) The total freight 
traffi c, by number of cars, for 1950 (including duplications). 
(26) Soybeans: Stocks in various positions, United States, 
quarterly dates, 1942-1951, by number of thousand bushels. 
(27) The typical cost to farmers, in cents per bushel, for 
soybean storage on farms and at country elevators, for three-
month and six-month storage periods, Midwestern soybean-
producing states. (28) Offi cial United States grades and 
grade requirements for all classes of soybeans. Continued. 
Address: Minnesota.

1183. INEAC. 1952. Soja [Soybeans]. Institut National 
pour l’Etude Agronomique du Congo Belge, Rapport Annuel 
(Gembloux, Belgian Congo) 436 p. For the year (l’exercice) 
1951. See p. 188, 286, 318-19, 335, 348, 362, 371, 381-82, 
403-04, 413. [Fre]
• Summary: In the section on Division of Food Plants 
(Plantes Vivrières) (p. 177+), the subsection on improvement 
of soybeans (p. 188) discusses collections of varieties (84 
total), and hybrids. A table gives details on 11 selections, 
including genealogical number, origins, color of seed coat, 
weight of 100 seeds (in gm), and yield (in kg/ha).
 In the section on the Lower Congo, Experimental 
Station of Vuazi (p. 277+), the subsection on soybeans (p. 
286) notes that the 16 varieties in the collection, originating 
in Yangambi, are well adapted to the ecological environment 
of the Station. Varieties C 2126 and K 92/6222 yielded 629 
and 523 kg/ha of seeds respectively (99 days of vegetation).
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 The section on the Cotton Selection and 
Experimentation Service, Experimental Station of Bambesa 
(p. 309+), the subsection on soybeans (p. 318-19) states 
that the vegetative development of these soybeans does not 
seem to have been affected by the lack of rain; in soils of 
average fertility, they gave excellent yields. Also discusses 
the collection of varieties and varietal trials; from seven 
varieties, the highest yield was 1,741 kg/ha of seeds.
 In the section on the Center of Boketa (Ubangai), also in 
the Cotton Service (p. 331+), the subsection on food plants 
(p. 335) discusses soybeans (yields of two late and two early 
varieties), peanuts, and rice.
 The section on the Experimental Station of Gandajika, 
also in the Cotton Service, in the edible plants group (p. 
342+) has a subsection on soybeans (p. 348) states that from 
a collection of 22 white seeded and 7 black seeded soybeans, 
the highest yield was 1,420 kg/ha. Bambarra groundnuts are 
also mentioned.
 The section on the Sector of the South, Experimental 
Station of Keyberg (p. 363+), the subsection on industrial 
crops–soybeans (p. 371) states that the varieties Otootan, 
Otoxi, Bilton, and Biloxi gave low yields in four repetitions.
 The section on
 The section on the Cotton Selection and 
Experimentation Service, Experimental Station of Bambesa 
(p. 309+), the subsection on soybeans (p. 318-19) states 
that the vegetative development of these soybeans does not 
seem to have been affected by the lack of rain; in soils of 
average fertility, they gave excellent yields. Also discusses 
the collection of varieties and varietal trials; from seven 
varieties, the highest yield was 1,741 kg/ha of seeds. the 
Station of Trials at Kiyaka (Kwango), also in the Sector 
of the South (p. 375+), in the subsection on soybeans (p. 
381-82), has a table showing the yields of 5 varieties in two 
seasons; the highest was 1,067 kg/ha.
 The section on the Stations of Ruanda-Urundi 
[Rwanda-Burundi], Station of Trials at Rubona (p. 397+), 
the subsection on Food Plants–soybeans (p. 403-04) shows 
modest results. A tables shows yields (in kg of dry seeds 
per ha) of the following, in descending order of yield: 
Jogun (1.486), Imperial, Dixie, Easy Cook, Palmetto, 
Tokyo Vert, Hahto Vert, Chosen Yoshin (1.255 [Chosen = 
Korea]), Nanda, Emperor, Wood’s jaune, Illini, Jaune d’Eala, 
Hollybrook, Harbinsoy, Huang Tou (1.026).
 The section on the Station of Trials at Kisozi, also in 
Ruanda-Urundi (p. 411+), in the subsection on soybeans (p. 
413) states that there are 31 varieties in the collection. Yields 
were (kg/ha of seeds): Mansoy 647, Haberlandt 630, Tokyo 
Yellow 550, Harbinsoy 324, and Mukden 220.
 Peanuts (Arachides), bambarra groundnuts (Voandzou; 
Voandzeia subterranea), rice, maize, and Job’s tears (coix) 
are also discussed in this annual report.

1184. Manas y Cruz, M.; Rozul, Juan B. 1952. Plant 

production and exploration. In: 1952. A Half Century of 
Philippine Agriculture. Manila, Philippines: Liwayway 
Publishing. xix + 463 p. See p. 154-69, especially p. 157-
58. Published for the Bureau of Agriculture Golden Jubilee 
Committee by Graphic House. [18* ref. Eng]
• Summary: “Only a few species of our cultivated plants are 
indigenous to this country... Plant introduction work in the 
Philippines was started as far back as the Spanish regime... 
Between 1521 and 1815 approximately 200 species of 
economic plants of American origin were introduced into the 
Philippines.” Plant introduction became a major project of 
the Bureau of Agriculture after it was established in 1902. Its 
fi rst chief, F. Lamson-Scribner, laid the basic foundation for 
the introduction and exploration work.
 Direct introduction of hybrid strains, such as soybeans, 
has saved much time compared to “the development 
of native varieties by the processes of selection and 
hybridization. For instance, it must have taken its American 
breeders from 7 to 12 crop seasons to produce the hybrid 
strain of soybean, Mis 28 EB strain 3910. When tested here 
for 2 or 3 crop seasons, it proved to be a very suitable variety 
of soybean for commercial growing in the Philippines.”
 The section titled “Vegetable Crops” notes: “In general, 
the introduction of vegetable crops has been very successful. 
Practically all the vegetable crops grown commercially 
here [including soybeans]... are the products of plant 
introduction work... Of the soybean, Glycine max, we are 
now commercially growing introduced varieties and strains 
both suitable for the rainy and dry season culture. Of over a 
hundred varieties and strains introduced from China, Japan, 
U.S., Hawaii and India, only few have been selected as the 
most adapted to certain regions of the islands. The most 
successful introductions recommended for commercial 
planting are: Mis 33 Dixi, Head Green and Mis 28 EB Strain 
3910, all adapted to rainy and dry season cultures, and 
Yellow Biloxi hybrid, only adapted to rainy season culture. 
They gave yields of from 15 to 25 cavans of seeds per 
hectare” Note: 1 cavan, a unit of weight in the Philippines 
= 44 kg or 50 kg. Thus, 15 to 25 cavans/ha = 0.66 to 1.25 
tonnes/ha.
 “Unfortunately, our detailed Plant Introduction records 
of the past years were practically all destroyed or lost during 
the last World War operations, so it has been quite diffi cult to 
reconstruct them from memory or from whatever literature 
the authors were able to ransack within the short time 
available.”
 On page 398 is an ad for Cenvoco Vegetable Lard, made 
by the Central Vegetable Oil Manufacturing Co. of Manila. 
This shortening was probably made from coconut oil rather 
than soy oil.
 Note 1. This is the earliest English-language document 
seen (May 2012) that uses the term “Vegetable Lard” to refer 
to vegetable shortening.
 Note 2. This book was written by men of the Philippine 
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Bureau of Agriculture and its successors, the Bureau of 
Plant Industry, the Bureau of Animal Industry, and the Fiber 
Inspection Service. Address: Bureau of Plant Industry.

1185. Soybean Digest. 1953. Break U.S. yield record. March. 
p. 10.
• Summary: “The national soybean yield record goes to Iowa 
this year for the fi rst time. Adolph and Henry Molgaard of 
Bouton won the 1952 Iowa Master Soybean Growers Contest 
and set a new national record in doing so.
 “Their yield of 62.5 bushels per acre is the fi rst to 
surpass the 61.5 bushels of George Shell of Indiana made in 
winning that state’s contest in 1949.
 “The Molgaards grew the Adams variety, on a Webster 
clay loam. They applied four to fi ve tons of barnyard manure 
to the acre; and inoculated the seed. Fertilizer had been 
applied to the corn crop preceding.
 “The Molgaards plowed the land early, disked and 
harrowed it before planting.
 “The Iowa champions made two plantings of one 
bushel each on the same land. They drilled the fi rst planting 
in 40-inch rows on May 12. The second planting on June 
3 straddled the fi rst rows, which by then were about three 
inches high.
 “During the time between the two plantings the fi eld 
was rotary hoed twice and cultivated once. Weeds were no 
problem after the second planting.”

1186. Soybean Digest. 1953. It’s Steele in Illinois. March. p. 
10.
• Summary: “Verle L. Steele, Table Grove, Illinois, was 
winner of the 1952 Illinois 10-Acre Soybean Growing 
Contest, with a yield of 50.92 bushels per acre and a total 
score of 93.86.
 “The fi eld on which Steele grew his contest beans had 
been limed and phosphated and was plowed last spring to a 
depth of six inches. He harrowed the fi eld once and the beans 
were planted May 22 in 32-inch rows at a rate of 50 pounds 
per acre. His variety was Adams. His beans ranked fi rst in 
quality.
 “Steele was state champion in 1946, and had been 
second place winner twice since.
 “Second place winners were Betty Lou and Nancy Lee 
Bonwell, Chrisman. Their total score was 93.59. Their cost 
of production, $422.79 for the 10 acres, was lowest of any of 
the contestants.
 “Third place winner was Fred W. Bergmann, Trenton. 
with a score of 92.13. He tied with Wayne A. Coffee & Sons, 
Kansas. for the highest oil content, 22.4 percent.
 “Bergmann also won the rotating trophy awarded each 
year by the Gulf, Mobile & Ohio Railroad Co. to the grower 
from the 29 counties in GM&O territory who placed highest 
in the Illinois contest.
 “Bergmann’s fi eld had been limed and phosphated, and 

was plowed in April to a depth of six inches. The fi eld was 
harrowed twice prior to planting on May 21 at a rate of 40...”
 A photo shows: “A.F. Stephens, general agricultural 
agent, Gulf, Mobile Ohio Railroad Co., (left), and Mr. and 
Mrs. Fred W. Bergmann, Trenton, M. Bergmann, third place 
winner in the Illinois 10-Acre Soybean Growing Contest, 
was fi rst in GM&O territory and winner of the rotating 
trophy.”

1187. Vojinovic, Zivota. 1953. Nitragin- efi kasno sredstvo 
za povecanje prinosa soje i popravljanje azotnog bilansa 
zemljista [Nitrogen: An effi cient means for increasing the 
yield of soybeans and for improving the nitrogen balance of 
the land]. Poljoprivreda (Agriculture) (Belgrade, Yugoslavia) 
1(1):34-35. March. [Scc]
Address: Yugoslavia.

1188. U.S. Regional Soybean Laboratory. 1953. Evaluation 
of soybean germ plasm: A summary of data pertaining to 
Soybean Introductions of Group I maturity. RSLM (U.S. 
Regional Soybean Laboratory Mimeograph, Urbana, 
Illinois) No. 168. May 15. Not for publication.
• Summary: The introduction states: “In order to make 
the present introductions more useful and available to 
soybean breeders, it was considered worthwhile to evaluate 
the present stock of introductions by maturity groups and 
circulate the information to soybean workers. The data 
presented here are the fi rst to be obtained under the new 
plan. As other maturity groups are evaluated, additional 
summaries will be prepared and made available to those 
desiring them.
 “Nine maturity groups have been established for 
convenience in classifying the Plant Introductions, as well 
as the soybean varieties and strains being evaluated by plant 
breeders in the United States. Maturity Group 0 includes 
strains that will bloom and mature normally under the 
longer days encountered during the summer in the Dakotas, 
Minnesota, and northern Wisconsin. Group I contains strains 
generally adapted to South Dakota, the southern parts of 
Minnesota, Wisconsin, and Michigan, and the northern part 
of Ohio. Groups II, III, and IV include strains adapted to 
locations further south in the Northern Central States, and to 
other areas of similar latitude. Maturity Groups V, VI, VII, 
and VIII contain lines adapted further south, with the Group 
VIII material being of full season maturity in the Gulf Coast 
area.
 “The characters and information which are or will be 
included in future reports were decided upon at a conference 
held at Urbana in March of 1953. These characters are as 
follows:”
 Line number. Variety name or Plant Introduction 
number. Source (such as Harbin, Kirin, Manchuria). Year 
introduced (1922-1929). Flower color (purple, white, 
or purple throat). Flowering date. Maturity date (95-
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100% of pods ripe). Lodging (1 = erect; 5 = prostrate). 
Height. Uniformity score (1 = good; 5 = poor). Growth 
type (vegetable, hay, grain, procumbent, bushy, slender). 
Pubescence color. Pubescence type (normal, appressed, 
pseudo glabrous, glabrous). Degree of podding. Yield 
(bushels/acre). Percentage of protein. Percentage of oil. 
Color of seed coat. Color or hilum. Weight per 100 seeds. 
Seed quality (1 = good; 5 = poor). Disease notes (0 = 
immune; 5 = extremely susceptible). Remarks (deviations 
from normal pod color, deviations from normal leaf shape, 
deviations from 2-3 seeds per pod, deviations from normal 
leaf surface, shattering, bloom on seed coat, stems green 
after pods ripe).
 Named varieties: Mandarin (Ottawa), Blackhawk. These 
variety trials were conducted at Urbana, Illinois, in 1952.
 Note: This is the earliest document seen (Dec. 2016) 
with the term “germ plasm” (or “germplasm”) in the title. 
Address: 501 Davenport Hall, Urbana, Illinois.

1189. Weber, C.R. 1953. Guide to higher soybean yields. 
Iowa Agricultural Extension Service, Pamphlet No. 202. 4 p. 
May.
• Summary: Grow the best variety for your region. Plant 
in narrow rows, 21 to 24 inches apart. Kill the weeds early. 
Plant the seeds about 1 inch apart in a row. Plant in May. 
Inoculate seed before planting. Harvest properly.
 Note: This is the earliest document seen (Aug. 2009) 
that mentions “narrow rows,” and the earliest document seen 
(Aug. 2009) stating that planting soybeans in narrow rows 
gives higher yields. Address: Assoc. Prof. of Farm Crops, 
Iowa State College, and agronomist USDA.

1190. Owen, C.W. 1953. Harosoy new variety [of soyabean] 
for Ontario. Soybean Digest. June. p. 11.
• Summary: Harosoy is a new soybean variety adapted to 
most of Ontario Province. It is expected to largely replace 
Harman, compared with which it is earlier in maturing, has 
stiffer straw, a higher oil content, and a pure yellow seed. 
A table shows a summary of 6 years’ trials at Harrow of 
Harosoy and 3 other soybeans. Harosoy gave an average 
yield of 28.1 bushels/acre, compared 25.1 for Harman, 24.4 
for Earlyana, and 23.1 for Hawkeye. A photo shows a man 
standing in a large fi eld of Harosoy soybeans in Middlesex 
County, Ontario, on 24 July 1952. Address: Asst., Forage 
Crops, Dominion Experimental Station, Harrow, Ontario, 
Canada.

1191. Muller, H.M. 1953. Soybean production. Farming in 
South Africa 28(328):245-48. July. [2 ref]
• Summary: Contents: Introduction. Description of the plant. 
Climatic requirements. Soils and fertilizers. Inoculation. 
Soybeans in rotations. Soil preparation. Planting time. 
Method of planting. Seed treatment (treatment with a 
protectant is benefi cial; do not use protectants containing 

mercury since they are poisonous to nitrogen-fi xing bacteria 
in inoculants. “When both a protectant and inoculant are 
used... plant the treated seed without delay”). Harrowing, 
cultivation, and weeding. Varieties. Harvesting. Seed yields 
(vary from 42 bags per morgen on irrigated land to 8-25 bags 
per morgen on dry weight. [One morgen = 2.1165 acres; one 
bag weighs 200 lb.]). Harvesting for hay and silage. Yields 
for hay and silage material (For green silage material, it is 
estimated that, depending on variety and spacing, one ton 
can be obtained for every 300 lb of seed, or 5-13 tons of hay 
per morgen). Utilization of soybeans. Acknowledgement.
 Photos show: (1) Soybean seedlings with broken 
“necks” when the soil in the rows has been compacted, and 
also as a result of wide spacing. (2) Nodules formed on 
soybean roots. (3) Soybeans being harvested with a combine. 
(4) A man standing in a fi eld of a hay type of soybean at 
Potchefstroom; it grew to a height of 4 feet. Address: College 
of Agriculture and Experiment Station, Potchefstroom.

1192. Dimmock, F.; Warren, F.S. 1953. The infl uence of time 
of planting on the yield and composition of soybean seed. 
Canadian J. of Agricultural Science 33(6):550-558. Nov/
Dec. [8 ref]
• Summary: “Planting soybeans at the normal seeding time 
gave the highest yield and the highest percentage of oil in the 
seed.
 “Delayed planting decreased the yield and lowered the 
oil content of the seed and the longer the delay, the greater 
the reductions became.
 “Delayed planting showed a tendency to increase both 
the protein content of the seed and the iodine number of the 
oil.” Address: Div. of Forage Plants, Central Experimental 
Farm, Ottawa, ONT, Canada.

1193. Pellett, Kent. 1953. Room for big expansion of 
soybean crop in Ontario. Soybean Digest. Dec. p. 14-15.
• Summary:  A map shows Ontario’s soybean growing 
areas–actual and potential. Most of Canada’s soybeans are 
grown at the southernmost tip of Ontario province in the area 
around Harrow and Chatham. In Essex County, Ontario’s 
southernmost county, over 20% of all cleared land is now 
seeded to soybeans. However acreage and production are 
rapidly expanding toward the northeast, toward Guelph, 
Toronto, and eventually Ottawa. In this area are an estimated 
8½ million acres that are favorable to producing soybeans of 
a maturity ranging from Lincoln to Flambeau.
 “Six Canadian soybean processors are listed in the 
Soybean Blue Book. All except one are located in Ontario. 
The other is in Manitoba.
 “The Ontario Soya Bean Growers’ Marketing Board is 
set up for the purpose of regulating marketing and helping 
with growers’ problems. George Phillips, Muirkirk, is 
chairman. Gilles DePutter, Appin, is vice chairman.”
 Present soybean yields in Ontario compare very well 
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with those in the U.S. Cornbelt. The provincial average in 
1952 was 24.8 bushels per acre. In the USA only Iowa and 
Nebraska had higher yields. “Canadians give some credit to 
narrow-width rows [22-27 inches] for their high yields. They 
do not grow many soys in corn-row widths [36-42 inches].
 Cornbelt varieties such as Lincoln, Hawkeye, and 
Blackhawk are adapted to Ontario and now widely grown. 
But the U.S. varieties “have served to introduce troublesome 
diseases into the area, particularly brown stem rot and 
stem canker. For this reason, the trend is toward Harrow-
developed varieties...”
 “The fact that the Harrow station is making good 
progress in disease work is at least partly due to the fact that 
a good breeder, C.A. Owen, and a good disease man, Dr. 
A.A. Hildebrand, are working together very closely at the 
station.”
 Photos show: (1) K.A. Standing (secretary-fi eldman of 
the Ontario Soya Bean Marketing Board, Chatham) and Ivan 
Roberts (agronomist for Victory Mills, Ltd). (2) C.W. Owen, 
agronomist of the Harrow Experiment Station, with inverted 
jars of the four soybean varieties he has developed: Harosoy, 
Harley [Harly], Harman, and the new Hardome.
 Note: The six Canadian soybean processors are listed in 
the Soybean Blue Book are:
 (1) Altona, Manitoba: Co-Op Vegetable Oils Ltd. 3 
expellers, capacity 50 tons/day. Storage capacity 250,000 bu 
[bushels]. “Advance” soybean oil meal. Soybean operations 
250,000 to 400,000 bu. Served by CP RR [Canadian Pacifi c 
Railroad].
 (2) Baden, Ontario: Dominion Linseed Oil Co., Ltd. 5 
screw presses, capacity 75 tons/day. Storage capacity: 95,000 
bu. “Blue Blossom” soybean oil meal. Soybean operations 
300,000 by. Served by CN RR [Canadian National Railway / 
Railways].
 (3) Fort William, Ontario: Edible Oils Ltd. Solvent 
extraction, capacity 50 tons/day. Storage capacity: 500,000 

bu. “Edible” soybean oil meal. Served 
by CN, CP RR.
 (4) Hamilton, Ontario: 
Canadian Vegetable Oil Processing 
Ltd. 7 expellers, capacity 150 tons/day. 
Storage capacity: 500,000 bu. “CVOP” 
soybean oil meal. Served by CN RR.
 (5) Toronto, Ontario: 
Toronto Elevators Ltd. (Queen’s 
Quay). 8 screw presses, capacity 150 
tons. Hexane solvent, capacity 150 
tons/day. Storage capacity: 2,00,000 
bu. “Double Diamond” soybean oil 
meal. “Master” mixed feeds and 
pellets. Served by CN, CP RR.
 (6) Victory Mills 
Ltd. (285 Fleet St. E.). Wholly owned 
subsidiary of Canadian Breweries 
Ltd., Toronto. Chairman of board, 

E.P. Taylor. 5 screw presses, capacity 120 tons/day. Hexane 
solvent, capacity 210 tons/day. [Soybean] Storage capacity: 
1,100,000 bu. “Veeline” soybean oil meal. “Soywhite” fat-
free soy fl our. Served by CN, CP RR. Address: Managing 
Editor, Soybean Digest.

1194. Cizek, Jan. 1953. Kako je u Maksimiru vrijeme kosnje 
godine 1951 utjecalo na prirod j kakvocu smjesa sudanske 
trave i soje i smjese sirka i soje [How the time of mowing 
in Maksimir in 1951 affected the yield and quality of the 
mixture of Sudan grass and soybeans and the mixture of 
broom corn and soybeans]. Stocarstvo (Cattle Breeding) 
8(3/12):117-36. [Ser]*
Address: Yugoslavia.

1195. Saric, Zora. 1953. Uticaj nitraginizacije na povecanje 
prinosa soje [The effect of nitrogenization on increasing 
the yield of soybeans]. Zemljiste i Biljke (Field and Plants) 
2(1):157-68. [Ser]*
Address: Yugoslavia.

1196. Ackerman, Edward A. 1953. Japan’s natural resources 
and their relation to Japan’s economic future. Chicago, 
Illinois: University of Chicago Press. xxv + 655 p. Illust. 
Maps. Index. 26 cm. [3 soy ref]
• Summary: A revision and expansion of the author’s 1948 
SCAP report.
 Tables 13 and 18 (pages 80 and 90) list production (in 
both U.S. tons and metric tons) and crop area (in both acres 
and hectares) of major crops in Japan for 4 time periods. 
Soybean production during the period 1931-1940 averaged 
325,300 tonnes (metric tons) on 326,600 ha; it was 181,000 
tonnes on 233,100 ha in 1947, then 224,300 tonnes in 
1949, increasing to 330,000 tonnes on 303,400 ha in 1950. 
Production fi gures for red beans (azuki beans) are also given 
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for the same periods.
 Table 17 (p. 86-88) gives the caloric and protein food 
value for each of these crops in table 13. For soybeans 
6.5% of the crop is used for next year’s seed, and in 1947 
some 15% was fed to livestock and 47% went to non-food 
industrial uses.
 Commercial fertilizers (p. 404):... “For many years 
Japan has used organic commercial fertilizers, including 
soybean meal, other oil cake meals, fertilizer manufactured 
from fi sh, bone meal, and many other materials used in small 
quantities. Before its commerce was disrupted by World War 
II, Japan imported substantial tonnages of organic materials 
from other oriental sources.”
 Page 420: “The most calories per unit area of land 
generally are produced by sweet potatoes, rice, and white 
potatoes in that order... The winter grains cannot be replaced 
by these crops, and certain minor crops such as soybeans, are 
of such importance for oil or protein, or both, that they are 
not likely to be replaced.” Moreover, “increased emphasis 
on sweet potato production would bring up serious storage 
problems.”
 Page 431: The yields of soybeans can be increased “by 
tip pruning” (see p. 626, no. 63). In Japan the six staples 
are “rice, barley, naked barley, wheat, sweet potatoes, white 
potatoes.”
 Page 524: A plastic board has been made in Britain 
from sawdust and other wastes. “Another similar material, 
‘Excelite,’ made from excelsior, silicate of soda, soy protein, 
and quicklime, is reported from the United States. It is less 
well adapted to Japan because soy protein is needed for 
food.”
 For many years. Japanese farmers used organic 
commercial fertilizers, including soybean meal. Large 
amounts were imported from other oriental countries (p. 
404). Address: Univ. of Chicago, Illinois.

1197. INEAC. 1953. Soja [Soybeans]. Institut National 
pour l’Etude Agronomique du Congo Belge, Rapport Annuel 
(Gembloux, Belgium) 395 p. For the year (l’exercice) 1952. 
See p. 305. [Fre]
• Summary: In the section on the Keyberg Experimental 
Station, Katanga (p. 300+), the subsection on “Industrial 
crops–Soja” explains that the variety Otootan gave the 
highest yields (445 kg/ha of seeds) from among 13 varieties 
from Yangambi and the 3 best varieties from the station. 
Sunfl owerseed trials are discussed on the same page.
 Peanuts (Arachides), bambarra groundnuts (Voandzou; 
Voandzeia subterranea), rice, maize, and Job’s tears (coix) 
are also discussed in this annual report.

1198. Hardy, R. 1954. L’activité de la Station de Kiyaka 
[The work of the Kiyaka Station]. Bulletin d’Information de 
l’INEAC (Institut National Pour l’Etude Agronomique du 
Congo Belge) 3(1):1-36. Feb. See p. 19-20. [Fre]

• Summary: The Kiyaka Station (Belgian Congo), which 
opened at the end of 1947, has as its main objective the 
promotion of indigenous agriculture in Kwango. It is located 
between Kikwit and Gungu in [as of 1998] Bandundu 
province, just east of Kinshasa (formerly Leopoldville). In 
1952 some 78 soybean (Soja) varieties, of different origins, 
were studied. K/92/6/2/2/3 (from Yangambi) and Java 3334 
(from Oubangui-Chari [renamed Central African Republic in 
1960]) yielded best, in both fi rst and second crops. The fi rst 
of these two varieties (from Yangambi) yielded 1,359 kg/
ha the fi rst season and 1,140 kg/ha the second season. The 
second variety (from Oubangui-Chari) yielded 1,205 kg/
ha the fi rst season and 1,176 kg/ha the second season. The 
spacing of 0.40 by 0.30 meters with 2 seeds per hole was 
adopted by the station. Also discusses Voandzou [Bambarra 
groundnut].
 Note: This is the earliest document seen (March 2021) 
concerning soybeans in Oubangui-Chari (renamed Central 
African Republic in 1960), or (probably) the cultivation 
of soybeans in Oubangi-Chari. This document contains 
the earliest date seen for soybeans in Oubangi-Shari, or 
(probably) the cultivation of soybeans in Oubangi-Shari (by 
1952). The source of these soybeans is unknown. Address: 
Director of the Kiyaka Experimental Station, Belgian Congo.

1199. Hartwig, E.E. 1954. Soybean studies produce results 
for Delta area. Mississippi Farm Research 17(3):1, 6. March.
• Summary: “During the past two dry seasons, soybean 
growers, who have planted at the proper time, have 
had uniform stands and weed-free fi elds have produced 
satisfactory yields. At the Delta Experiment Station, yields of 
46 to 48 bushels per acre have been obtained on heavy clay 
soil in each of the dry seasons of 1952 and 1953; indicating 
the ability of soybean roots to penetrate deeply and utilize 
the soil moisture which had accumulated during the winter 
months.
 “With proper management soybeans are a dependable 
crop for production in the Mississippi Delta. Most growers 
should be able to produce seed yields of 30 to 35 bushels 
per acre. Care must be taken to obtain stands and to control 
weeds.
 “Time of Planting: Research work conducted over the 
past several years at the Stoneville Station has shown several 
advantages for delaying planting until after May 1. These 
advantages are more rapid early growth which aids in weed 
control, higher seed yields and better seed quality. May 
plantings are better able to withstand late summer droughts. 
Seed planted in early April will require approximately two 
weeks for emergence as compared with 5 to 7 days when 
seed is placed in moist soil after May 1.
 “In addition to more rapid emergence, later plantings 
grow at a faster rate and shade the ground in a shorter period. 
These factors aid in weed control. While early May plantings 
usually give best results, early June plantings will usually...” 
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Address: Research Agronomist, Delta Branch Experiment 
Station [Stoneville, Mississippi].

1200. Fisher, C.D. 1954. Variety performance trials of... 
cotton, corn, barley, oats, wheat, red clover, alfalfa and 
soybeans: Data for 1953 with summaries of results from 
previous years. Tennessee Agricultural Experiment Station, 
Bulletin No. 237. 16 p. April.
• Summary: The varieties S-100 (early), Dorman (early), 
Ogden (midseason), and Volstate (late), are recommended 
for seed and hay in Tennessee. Contains data for 1953 with 
summaries of results for previous years. Address: Knoxville, 
Tennessee.

1201. Soybean Digest. 1954. Leading high yield factors. 
May. p. 17.
• Summary: “High yielding varieties and high fertility 
levels are the two outstanding factors in contributing to high 
yields, K.E. Beeson, Purdue University 
extension agronomist, told the Tri-State 
Soybean Conference at Columbus, Ohio, 
Apr. 9.
 “The title of Beeson’s talk was, 
‘Soybean Growing by Champions.’ He 
based his remarks on 1214 reports by 
Indiana state yield contestants to date.
 “’From a fertility standpoint, the 
nearest we can come to drawing any 
specifi c conclusion is that the high yields 
in the contest have been grown on farms 
that are in a high state of fertility and 
on which the farmer follows excellent 
fertility practices from every angle,’ said 
Beeson.
 “’Corn and wheat usually receive 
the heavy fertilizer applications. 
Soybeans generally seem to benefi t from the residual effects 
of the plant food, and except on potash defi cient soils, no 
results are revealed by the contestants that indicate the nice 
response from direct fertilization that we get from the other 
two crops. On potash defi cient soils, it is highly important to 
use liberal applications of potash preferably plowed down.
 “’Row width likewise does not seem to be important 
in infl uencing high yields. Never has a champion produced 
his high yield in rows closer than 38 inches. However, soys 
growing less vigorously may do better in these narrow rows 
as it seems very important that the vegetative growth be 
adequate to fi ll the interspaces if one is to obtain a reasonably 
satisfactory yield.
 “’I feel that the growers who are going to produce high 
yields of soys must have in the fi rst place a high fertility 
level and be excellent farmers.
 “’Then nature must be kind to them, giving them 
an adequate supply of moisture, sunshine, air and the 

correct temperature, all of which contributes to plant food 
availability and growth that apparently results in heavy 
blossoming, retention of blossoms, and satisfactory fi lling of 
the pods.
 “’High number of beans per pod as a varietal 
characteristic does not seem to be a prerequisite for high 
yields. Never has a variety reported to develop more beans 
per pod than all others produced the highest yield. After all, 
the yield per acre is determined by the population, multiplied 
by the number of pods per plant multiplied by the number of 
seeds per pod.
 “’Of course the size of the beans is a factor, but it 
appears to be the ideal growing conditions that result in 
maximum pod setting and development that result in the high 
yield potentials.’”

1202. Hartwig, Edgar E. 1954. Lee–a superior soybean for 
the Midsouth. Soybean Digest. June. p. 14-15.

• Summary:  “A new, superior, non-shattering, disease-
resistant soybean variety developed through cooperative 
research conducted by the U.S. Regional Soybean 
Laboratory and the agricultural experiment stations of the 
12 Southeastern States has been named Lee. This variety is 
adapted to the same general area as Ogden, and is expected 
to replace Ogden over much of the area where Ogden is 
now grown because of its superiority in seed holding, seed 
quality, and seed yield.
 “While Ogden usually produces high yields over a wide 
area in the South, losses from shattering frequently occur, 
especially when the harvest period exceeds two weeks. 
Lee is the most shatter-resistant variety developed to date 
and is the fi rst soybean variety developed in which disease 
resistance was a major objective.
 “Lee averages fi ve days later maturity than Ogden, 
21 days later than Dorman, and 10 to 12 days earlier than 
Roanoke or Jackson.
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 “Seed stocks of Lee are being increased in Virginia, 
North Carolina, South Carolina, Georgia, Florida, Alabama, 
Mississippi, and Arkansas. Growers interested in planting 
Lee for seed production in 1955 should contact their local 
county agents or state agricultural experiment station with 
regard to seed sources.
 “Lee is a selection from a cross, S-100 x CNS, made 
in 1944 by Dr. Edgar E. Hartwig of the U.S. Regional 
Soybean Laboratory working in cooperation with the 
North Carolina Agricultural Experiment Station at Raleigh, 
N.C. An advanced F3 line from this cross, N46-2566, was 
widely tested in North Carolina and appeared to be one of 
the better lines which combined good agronomic qualities 
with resistance to the bacterial pustule disease, a disease 
frequently found in soybean fi elds in the Southeastern United 
States. In the fall of 1948, approximately 100 plants were 
harvested individually from N46-2566. These new lines were 
evaluated jointly by Dr. Herbert W. Johnson, working in 
North Carolina, and Dr. Hartwig, at the Delta Branch of the 
Mississippi Agricultural Experiment Station.
 “The variety now designated as Lee proved outstanding 
in performance in the North Carolina and Mississippi 
plantings and in 1951 was entered in the cooperative regional 
trials conducted by the U.S. Regional Soybean Laboratory 
in cooperation with research workers in the 12 Southeastern 
States. In these tests, planted at 35 to 40 locations each 
of the past three years in Virginia, North Carolina, South 
Carolina, Georgia, Florida, Alabama, Tennessee, Mississippi, 
Arkansas, Louisiana, Oklahoma, and Texas, Lee has 
continued to give outstanding performance.
 In comparison with Ogden, seed yield has been higher, 
seed coats have been sounder, oil content has been slightly 
higher, and seeds have been held in the pods with little or no 
shattering. Lee is resistant to the diseases bacterial pustule, 
wildfi re, frogeye, and purple seed stain and is more tolerant 
to root knot nematode than Ogden. Both varieties have 
moderate resistance to the leaf disease target spot.
 “Lee is generally adapted to the same areas of 
production as Ogden, except that it averages fi ve days later 
in maturity, and, consequently, should not be grown as far 
north as Ogden is now grown. Lee is very similar to Ogden 
in that it has an average plant height of 30 to 36 inches, 
moderate size stems, heavy foliage, and purple fl owers. 
The lowest pods are borne somewhat higher off the ground 
than with Ogden, which will reduce combine losses. Lee 
differs from Ogden in that the hairs on the pods and stems 
are brown, whereas on Ogden they are gray. The seeds are 
glossy yellow with a black hilum, or eye, in contrast to the 
olive green seed. with a brownish-black hilum of Ogden.”
 A small table compares the performance of Lee and 
Ogden soybean varieties in regional tests, 1951-53.
 “Over the three years during which Lee has been 
compared with Ogden in over 90 different tests in the 
Southeastern States, its seed yield has averaged 29.3 bushels 

per acre in comparison with 27.5 bushels for Ogden.–Oil 
content of Lee has averaged 21.5 percent compared with 
21.3 percent for Ogden.
 “Because of its seed holding qualities and resistance 
to the major soybean diseases, Lee should help stabilize 
soybean yields in the areas where it is adapted.
 “Lee is the third in a series of new, superior soybean 
varieties adapted for production in the Southern States. 
Dorman, announced in 1951, is 21 days earlier than Lee; 
and Jackson, announced in 1952, is 12 days later than Lee. 
Fitting Lee into a production program with either or both of 
these varieties will permit a larger acreage to be harvested 
per combine, which should help reduce production costs.”
 A small map shows the area to which Lee soybeans are 
well adapted in fi eld tests.
 Three photos show Lee soybean plants growing alone 
or in a fi eld. Address: Research agronomist, fi eld crops 
branch, Agricultural Research Service, USDA, working 
in cooperation with the Delta Branch Experiment Station, 
Stoneville, Mississippi, and coordinator of the U.S. Regional 
Soybean Lab. research program conducted in cooperation 
with the 12 Southern States.

1203. Brim, Charles A. 1954. New Lee soybean: from 100 
plants to 20,000 acres. Research and Farming (Agric. Exp. 
Station, North Carolina State College, Raleigh). Summer & 
Autumn. p. 12-13.
• Summary: “Its to the Tar Heel farmer’s advantage to switch 
to the new Lee soybean. The new variety is the most shatter-
resistant variety so far developed, it’s resistant to several 
major soybean diseases, and it has the yellow seedcoat color 
preferred by soybean importers in foreign countries. (About 
80 per cent of the soybeans produced in North Carolina go 
into export channels.)
 “There should be a plentiful seed supply for the 1956 
crop. More than 20,000 bushels, enough to plant 20,000 
acres, of Lee seed were produced by certifi ed seed growers 
in North Carolina in 1954.
 “If the season is good, these 20,000 bushels should 
produce around a half million bushels of seed in 1955. This 
is enough to fulfi ll the 1956 demand.
 “Will Replace Ogden: Lee is expected to replace the 
Ogden variety over much of the area where this variety is 
now grown. Although Ogden usually produces high yields, 
shattering losses often occur with this variety. Shattering is 
especially bad where the harvest period is longer than two 
weeks. Lee has shown very little shattering eight to 10 weeks 
after maturity. It is the fi rst soybean variety developed in 
which disease control was a major objective, and is resistant 
to bacterial pustule, wildfi re, and frogeye. Lee is moderately 
resistant to purple seed stain. Where Ogden will have 80 per 
cent purple mottling, Lee will have 8-10 per cent.
 “Lee is also more tolerant to the root knot nematode 
than the Ogden variety.
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 “Agronomists in the U.S. Department of Agriculture 
and the several state experiment stations who developed and 
tested the new variety believe it will help stabilize yields in 
the mid-southern area for which it was developed.
 “The North Carolina station had a big hand in the 
development of the new soybean. Dr. Edgar E. Hartwig 
of the U.S. Regional Soybean Laboratory, working in 
cooperation with the North Carolina Agricultural Experiment 
Station, made the fi rst cross at Raleigh in 1944. Lee is a 
selection from this cross (S-100 x CNS).
 “An advanced F3 line from this cross, N46-2566, was 
widely tested in North Carolina and appeared to be one of the 
better lines which combined good agronomic qualities with 
resistance to the bacterial pustule disease–a disease often 
found in soybean fi elds in the southeastern United States.
 “100 Plants in 1948: In the fall of 1948, approximately 
100 plants were harvested individually from N46-2566. 
These new lines were evaluated jointly by Dr. Herbert W. 
Johnson in North Carolina and Dr. Hartwig at the Delta 
Branch of the Mississippi Agricultural Experiment Station.
 “The variety now designated as Lee proved outstanding 
in performance in the North Carolina and Mississippi 
plantings. In 1951 it was entered in the cooperative regional 
trials conducted by the U.S. Regional Soybean Laboratory 
in cooperation with research workers in the 12 Southeastern 
states. These tests were carried out for three years, with 
tests at 35-40 locations each year. In North Carolina the 
new soybean was tested at McCullers, Plymouth, Willard, 
Statesville, Rocky Mount, and Weeksville. Lee is especially 
adapted to the eastern two-thirds of North Carolina, the 
southeast corner of Virginia, and parts of several other 
southern states, as far west as Texas. Because of its later 
maturity (average of 5 days), Lee is not suitable for planting 
as far north as Ogden is now grown.
 “In comparison with Ogden, Lee produces higher yields, 
has slightly higher oil content, and sounder seed coats. Lee 
seed averaged 29.3 bushels per acres to Ogden’s 27.5 bushels 
per acre in three years of testing.
 “Oil content of the seed averaged 21.5 per cent on a dry 
weight basis for Lee and 21.3 per cent for Ogden. Lee gave 
an outstanding performance in the tests under a wide variety 
of weather conditions.”
 “Lee is the third in a series of new, superior varieties 
adapted for production in the Southern states. Dorman was 
introduced in 1951, Jackson in 1952.”
 A map shows that Lee is adapted to the eastern half of 
North Carolina.
 Note: Because Lee was the most shatter-resistant variety 
to date, it was instrumental in putting an end to farmers 
growing soybeans for fodder; they could now grow them for 
seeds (beans). Address: North Carolina State College.

1204. Soybean News (NSCIC). 1954. 100.9 bushels per acre 
[in Japan]. 6(1):3-4. Sept.

• Summary: “That’s right, soybeans that produced over 100 
bushels per acre, according to a report we have received 
from F. Uryu, Agricultural Chemist for the Japan Soybean 
Association.
 “Uryu reports that the winner of the 1951 soybean 
growing contest of Japan won the prize yield using the 
Akasaya variety with 100.9 bushels per acre.
 “Now it is unlikely that the winner of any of our state 
soybean growing contests will equal this record in the near 
future. The methods used by this Japanese winner are quite 
different from our usual cultural practices. Here is how he 
did it.
 “The inoculated seed was planted in a well fertilized 
seed bed on May 24. The soybean plants were lifted from 
this bed on June 15, topped back to just below the fi rst 
compound leaf and planted 20 inches apart in well fertilized, 
irrigated rows 36 inches wide. They were cultivated and 
hand, weeded three times in July, sprayed with BHC 
[benzene hexachloride, an insecticide] chemical dust the 25th 
of Aug., hand harvested the 2Oth of Oct.
 “Topping the plants is practiced in order to increase 
the number of pods per stalk. The accompanying picture 
indicates that the method works.”
 A photo (p. 3, by F. Uryu) shows a harvested Akasaya 
soybean variety plant densely covered with more than 500 
pods.

1205. Hartwig, Edgar E. 1954. The new varieties for the 
southern states. Soybean Digest. Oct. p. 8-9.

• Summary: Presented before the annual convention of the 
American Soybean Association.
 “Interest in soybeans for beans has increased 
appreciably in the Southern states in the past 10 years. We 
believe this increased interest can be attributed to greater 
economic returns resulting from higher yields per acre and 
that these higher yields per acre were brought about by 
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growers putting into practice the knowledge gained from 
research developments during the past several years.
 “To produce a high yield, it is necessary to have good 
stands of an adapted variety, planted at the correct time, 
and kept free from weeds. Proper fertilization is essential 
in nearly all production areas of the South outside of the 
Mississippi Delta. We have made progress in developing 
better adapted varieties for the Southern states.
 “However, before discussing these new varieties, I 
would like to emphasize some of the cultural practices 
which must be utilized if these new varieties are to perform 
properly. We recognize that the superiority of these improved 
varieties increases as the yield level improves. For example, 
the Ogden variety shows little superiority over Arksoy if the 
yield level is only 15-20 bushels per acre. However, when 
Ogden is yielding at the rate of 45-50 bushels per acre, 
Arksoy can be expected to yield only 28-30 bushels per acre.
 “Experimental plots on Coastal Plain and Piedmont soils 
from North Carolina to Louisiana have shown excellent yield 
responses from applications of lime, phosphate, and potash. 
At Baton Rouge, Louisiana, over a three-year period, an 
average yield of 21 bushels per acre was obtained without 
fertilization. The same variety grown in the same fi eld with 
adequate lime, phosphate, and potash produced 35 bushels 
per acre. In North Carolina, the average yield of unfertilized 
beans in several experiments was 22.0 bushels; those 
receiving lime alone produced 24.8 bushels; those receiving 
0-40-80 alone produced 27.2 bushels; while those receiving 
0-40-80 plus lime produced 34.4 bushels per acre.
 “These results emphasize the importance of a complete 
fertilization program. Excellent responses to phosphate and 
potash have been obtained on the prairie soils of Arkansas. 
No increases have been obtained from fertilization in the 
Delta areas of Mississippi. In all of these fertility studies, 
soybeans have been well nodulated and have produced no 
response to nitrogen fertilizers.
 “Best Planting Date: Although soybeans can be planted 
over a relatively long period in the South, they do have an 
optimum period during which they will give best results. In 
general over much of the South, there is a tendency to plant 
too early. Early-planted soybeans are frequently stunted from 
short day length. They also grow more slowly and must be 
cultivated more frequently to control weeds. At Stoneville, 
highest yields are obtained from plantings made from about 
May 1 to May 25. Yields from planting varieties such as 
Ogden or Roanoke around June 1 have usually exceeded the 
plantings made April 10 and have required fewer cultivations 
to keep them free from weeds. In plantings made as late as 
June 20, Ogden yields 80 percent as much as when planted 
in early May and Roanoke 85 percent as much as the May 
planting.
 “As we go farther south, the optimum planting date 
is later in the season. Best results can be obtained in south 
Alabama and west Florida from plantings made from June 

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

1206. Bisson, F.C. 1954. Soybeans–Agricultural miracle. 
Board of Trade News (Chicago Board of Trade). Dec. p. 3-4.
• Summary: This is the fi rst of two articles with this title. It 

begins: “As little as a generation ago it is doubtful if more 
than a small handful of the membership of the Chicago 
Board of Trade had ever actually seen a soybean. And, in 
all probability, the only actual contact that any may have 
had up to that time with the many products and by-products 
made from this legume, was when on an occasional ‘after 
the show’ visit to a Chinese restaurant near Wentworth and 
Twenty Second Street, they might have used that mysterious 
appearing black sauce on a heaping platter of chop-suey or 
chow-mein.”
 “No one seems certain about the actual origin of the 
soybean... we learn that “in an ancient Chinese thesis–(so old 
that the author is not even known, with the opus identifi ed 
simply as having been penned thirty centuries before 
Christ)–there were in it more than three hundred separate and 
distinct medical formulae with each having soybeans as basic 
source. How much older the soybean might be is anyone’s 
guess.
 “Just as the actual origin of the soybean seems to be 
rather well shrouded in antiquity, modern history is equally 
bare of facts and fi gures on how and when the fi rst ones 
found their way to American shores. But in the absence of 
anything more specifi c, it seems like a good guess that a 
few of them fi rst were brought to this country early in the 
nineteenth century. And without doubt, they came here more 
as a curiosity than with the thought of their serving any 
utilitarian purpose.
 “Near the turn of the century–1890 to be exact–our own 
government took the fi rst offi cial cognizance of the presence 
of this agricultural visitor from the Far East by providing for 
some exploratory research on the adaptability of the soybean 
to our climate, with particular respect to the possibility of its 
augmenting our clover, alfalfa and timothy crops as a source 
of animal forage.”
 One table (p. 4) shows the rapid increase from 1925 to 
1954 in U.S. soybean acreage (sown alone, or harvested as 
beans), total production (in bushels), and yield in bushels per 
acre. The yield almost doubled, from 11.7 bu/acre in 1925 
to 21.6 bu/acre in 1950. “Never in the agricultural history of 
the United States, has there been such a phenomenal increase 
in production of any crop within such a short space of time. 
From 1925 through 1954 the United States soybean crop has 
been multiplied more than 67 times.
 “It is rather apparent that if there had not been present 
some very well defi ned incentive for these year-to-year 
increases in soybean production, they never would have 
materialized. That incentive came in a two-fold manner–
(1), a vastly expanded broadening in the demand for the 
two main by-products of the soybean–oil and meal, and 
(2), a step-by-step increase in the processing facilities of 
the country which has matched both the greatly enlarged 
production of the raw beans on one hand, and the increasing 
substitution of bean oil and bean meal for other oils and 
proteins, respectively.”
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 A second table (p. 4) shows the increase in U.S. 
production of soybean oil and soybean meal from 1925 to 
1952. Soybean oil grew almost 100-fold from 2.5 million 
lb to 2,478 million lb during that period. Likewise, soybean 
meal grew from 8,600 tons to 5,551,000 tons. Address: 
Director of Market Research.

1207. Rust, Gerta. 1954-1955. Abhaengigkeit der Ertraege 
der Sojabohne vom Ablauf der Witterungsverhaeltnisse [The 
dependence of soybean yields on the changes in atmospheric 
conditions]. Wissenschaftliche Zeitschrift der Friedrich 
Schiller Universitaet Jena / Thueringen 4(4/5):451-58. 
Mathematisch–Naturwissenschaftliche Reihe. [9 ref. Ger]
Address: Aus der Forschungsstelle des Univeristaetslehrgutes 
Dornburg (Saale) [East Germany].

1208. Manitoba Department of Agriculture, Annual 
Conference of Manitoba Agronomists (Canada). 1954. 
Soyabean yield trials–1953. 63 p. For 1953. *
• Summary: In trials over 4 years at 3 locations, yields of 
Acme, Kabott, and Flambeau averaged 21.7, 25.3, and 
30.7 bushels/acre respectively. In sowing-date trials, yields 
following sowings on 16 and 26 May were similar and were 
signifi cantly higher than when sowings were made on May 6 
or June 8. In spacing trials, the varieties Acme and Flambeau 
produced progressively higher yields as row spacing 
decreased from 36 to 18 inches, the responses being greater 
for Acme (a small and early variety) than for Flambeau.

1209. Maurer, A.R. 1954. Soyabean variety trials, 1952. 
Nigeria Department of Agriculture, Annual Report (Lagos) 
76 p. For the year 1951-1952. See p. 38-39. *
• Summary: The best yields of threshed soybeans were given 
by Bilomi No. 3 (1,148 lb/acre), Misc. 94 (1,088 lb/acre), 
and Bilomi No. 1 (1,021 lb/acre).

1210. Nyasaland Protectorate Department of Agriculture, 
Annual Report (Zomba). 1954. Soyabeans. 64 p. Part II. For 
the year 1953/54. See p. 12. *
• Summary: Hernon 279, with 944 lb/acre of threshed seed, 
was the highest yielder at Chitedze; Peruvian Yellow, with 
1,422 lb/acre, was the highest yielder at Bvumbwe.

1211. Southern Rhodesia Research and Specialist Services, 
Annual Report of the Director (Salisbury). 1954. Crop trials: 
Salisbury Experiment Station. 54 p. For the year ending 30th 
Sept. 1953. See p. 16-17. *
• Summary: The soybean variety No. 147 yielded best with 
approximately 11 bags per acre (1 bag = 200 lb). The 2 feet x 
3 inches spacing was better than wider ones.
 Cuban kenaf (Hibiscus cannabinus), yielding over 1 ton 
of fi ber per acre, was better than the Brazilian or Egyptian 
varieties of kenaf.

1212. Wells, W.G. 1954. Regional experiment stations. 
Queensland Department of Agriculture and Stock, Annual 
Report (Brisbane, Australia) 109 p. For the year 1953-1954. 
See p. 41-45. *
• Summary: The Nanda soybean variety yielded well in 
several locations and was found most suitable for mechanical 
harvesting; the variety Clemson showed best resistance to 
bacterial leaf spot.

1213. Soybean Digest. 1955. 63.6 bushels in Indiana: here’s 
a new record. Jan. p. 17.
• Summary: “Tom Maddox, a young farmer of Benton 
County, near Otterbein, not only replaced his father as the 
soybean yield champion of Indiana, but in 1954 grew the 
biggest acre yield in the 15-year history of the contest. 
Announcement of this record breaker of 63.6 bushels 
per acre was made by K.E. Beeson, Purdue University 
agronomist, at the annual soybean day program at 
Remington.
 “Tom’s success was not without serious competition 
from his father, State Senator Charles Maddox, who 
produced 55.2 bushels per acre on a nearby farm, for second 
place in the contest.
 “Third place honors went to Carl Fritts, Demotte, Jasper 
County, with 53.8 bushels. Chester Biddle of Benton County 
with 52.9 bushels tied Gene Gwaltney of Delaware County 
for fourth place honors. Gwaltney was 1945 state champion 
with a yield of 51.9 bushels. Previous high yield in the state 
contest was 61.8 bushels grown by George Shell of Madison 
county in 1949.
 “The 63.6 bushel yield topped those reported from 109 
contestants in 20 counties this year.
 “Conducted by the Indiana Corn Growers Association 
and Purdue University Extension Service, the state fi ve-acre 
contest is on production from at least fi ve measured acres 
from the entire fi eld.
 “In discussion with leading soybean growers on the 
Remington program on how to raise big yields of soys, 
Maddox reported that 500 pounds of 0-10-20 fertilizer 
were plowed down in 1954. The fi eld had been adequately 
fertilized in 1953 for seed corn production, which had 
followed clover and alfalfa used only as a green manure 
crop. According to County Agent E.M. Christen, the 
available phosphate level was 140 pounds per acre, the 
potash 180, and the pH 6.0. In a four-year rotation of corn, 
soybeans, grain and alfalfa mixture, Maddox used liberal 
fertilization on the grain crops. In 1954 a favorable growing 
season caused heavy podding on the Hawkeye variety grown 
in his contest fi eld for certifi cation, according to Maddox.
 “Farmers listening to the discussion felt that stepping up 
the number of rows per acre was important in contributing 
to the high yield. Maddox bought two discarded ‘horse and 
buggy day’ farm tools at a sale and adapted them for 24-
inch row planting. One was a four-row corn planter, and the 
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other a sugar beet cultivator. He adjusted these to his power 
equipment and was able to plant and cultivate in closer rows 
than is possible with most present day equipment.
 “The Hawkeye, with its excellent upright habit of 
growth, is a good variety to grow in narrow rows, Maddox 
says. His entire fi eld of 30 acres produced a 50-bushel yield.
 “Joining in recognizing this record accomplishment at 
the Remington program was Geo. M. Strayer, Hudson, Iowa, 
secretary-treasurer of the American Soy bean Association. 
Chester Biddle of Remington is former president of the 
Association.
 “A part of the day’s program at Remington was a 
show of 100 samples of soybeans in the various classes. 
They were judged by Charles Bowman, seedman of 
Valparaiso, and James Baynes, manager of Purdue Ag. 
Alumni Seed Improvement Association. This soybean show 
is sponsored annually by the Remington Service Club, the 
local vocational agriculture class and cooperating county 
agents. It celebrates a crop unknown in the area 30 years ago 
which now makes Remington the center of one of the most 
concentrated soybean producing and marketing areas in the 
United States.”
 A photo shows Tom Maddox with his winning soybeans.

1214. Soybean Digest. 1955. Remington champion. Jan. p. 
17.
• Summary: “Jack Luck, Remington, Indiana, was grand 
champion exhibitor of the Remington Soybean Show for the 
fourth consecutive year. He was champion of the open class 
division.
 “Other division champions were: James Flickner, 
Remington, farmers division; Glen Kinsell, Remington, 
certifi ed seed division; Jim...”

1215. Soybean News (NSCIC). 1955. New soybean growing 
champions–New national record: 63.6 bushels sets a new 
yield record. 6(3):1. Feb.
• Summary: “Tom Maddox, a young Benton County farmer, 
is the new soybean yield champion of Indiana with a record 
breaking yield of 63.6 bushels per acre. The previous high 
yield in the 15-year old contest was that of George Shell, a 
Madison County farmer, who grew 61.8 bushels in 1949.
 “Tom’s father, State Senator Charles Maddox, also of 
Benton County, had been proclaimed champion in 1953 and 
he marked up a yield of 55.2 bushels per acre for this year, 
which gave him second place in the contest. But, he was 
still 8.4 bushels below his son’s yield. Contest winners were 
announced at the 15th annual Remington Soybean Show by 
K.E. Beeson, Purdue extension agronomist.
 “Carl Fritts, of Jasper County, placed third with 53.8 
bushels. Chester Biddle, former president of the American 
Soybean Association, tied with Gene Gwaltney, of Delaware 
County; for the next two places with 52.9 bushels. Gwaltney 
was champion in 1945 with a yield of 51.9 bushels.

 “There were a total of 109 contestants in 20 Counties 
who participated in the 1954 state 5-acre soybean yield 
contest conducted by the Indiana Corn Growers Association 
and Purdue Extension. Eight contestants made yields of 
better than 50 bushels, but Maddox was the only one to top 
60 bushels. 21 had better than 40 bushels per acre. How 
Maddox Did It: Young Maddox selected a fi eld that had been 
adequately fertilized in 1953 for seed corn production, which 
had followed clover and alfalfa used only as a green manure 
crop. He plowed down 500 pounds of 0-10-20 fertilizer in 
1954 and planted certifi ed Hawkeye soybeans in 24-inch 
rows. The Hawkeye, with its excellent upright habit of 
growth, is a good variety to grow in narrow rows, Maddox 
says.
 “According to County Agent E.M. Christen, the fi eld 
showed an available phosphate level of 140 pounds per 
acre, potash 180, and the pH 6.0. The available plant food, 
the close rows, and a very favorable growing season, 
which caused heavy podding, made Tom Maddox the new 
Champion of Indiana soybean growers.”
 A photo shows Tom Maddox inspecting a sample of his 
record-breaking soybean yield.

1216. Soybean News (NSCIC). 1955. Frank Hill wins Iowa 
yield contest. 6(3):1. Feb.
• Summary: Growing Hawkeye soybeans, Frank Hill of 
Earlham County won the 1954 Iowa soybean yield contest 
with 51.28 bushels per acre. Eight other contestants had 
yields ranging between 40 and 50 bushels per acre.
 “Dr. C.R. Weber and Jerry Wengert give the details of 
how Hill produced his Championship Yield:
 “Variety–Hawkeye from non-certifi ed 1953 seed.
 “Yield Bu./A–51.28.
 “Date planted–May 24, 1954.
 “Rate planted–1.1 bushels/acre.
 “Row width–all rows 38 inches with corn planter.
 “Cultivation–Spike-tooth harrow after planting-3 
cultivations with shovel cultivator-hand weeded later.
 “Inoculated–yes.
 “Fertilizer–3 ton per acre chicken manure before 
planting.
 “Soil type–Sharpburg-Shelby.
 “Fertility–very high.
 “Previous crop(s) and History–10 acre fi eld in contest. 
1952 alfalfa; 1953 corn with 3 ton/acre sheep manure and 
125 lbs/acre of 4-8-12 fertilizer on corn; 1954 soybeans with 
3 ton/acre chicken manure. Soil fertility, very high. Spring 
plowed with 3 discings and 2 harrowings at intervals after 
plowing but before bean planting.”
 A photo shows Iowa champion Frank Hill as he proudly 
displays his Hawkeye soybeans.

1217. Calland, J.W. 1955. How to grow 60 bushels per acre: 
Varieties, high fertility and doing things on time are all 
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important. Soybean Digest. March. p. 8-9.
• Summary: Contents: Introduction. Row widths (“Tests in 
most experiment stations show higher yields in narrow rows. 
Many good soybean growers would like to use narrow rows, 
but the drawback to do this requires special equipment.” The 
equipment they have is standard corn or cotton planting and 
cultivating equipment). Use of fertilizer (very important). 
Weed control (Very important. Rotary hoe widely used).
 A small photo shows: “Narrow rows in this fi eld are 
being cultivated by an Allis-Chalmers tractor.”

1218. Hartwig, Edgar E. 1955. Soybean production in the 
Southern States. Better Crops with Plant Food 39(3):6-10, 
48-50. March.
• Summary: The position of soybeans as a crop in the 
Southern States has improved signifi cantly during the past 
10 years. In the 11 Southeastern States, acreage of soybeans 
planted for harvest has increased from 986,000 acres in 
1943 to 2,323,000 in acres in 1952. Much of this increase in 
acreage can be attributed to better returns [profi ts] resulting 
from higher yields per acre, brought about by growers 
putting into practice the knowledge gained from research 
developments during this period. “In 1943 the average yield 
per acre was 9.1 bushels, while in 1952 it was 15.6 bushels.
 “The average yield is still below the national average. 
However, as more growers utilize improved varieties and 
production practices, the yield relationship of the Southern 
States should equal or surpass that for the Nation. Yields 
of 35 to 40 bushels per acre have been produced rather 
consistently by some of the better growers in the major 
production areas of the South.”
 The main improved varieties are Dorman, Lee, and 
Jackson.
 Contains photos. Address: Research Agronomist, 
Stoneville, Mississippi.

1219. Soybean Digest. 1955. 51.3-bushel yield wins Iowa 
soybean contest. March. p. 35.
• Summary: “Frank Hill, Earlham farmer, won the 1954 
Iowa Master Soybean Grower title, and to do it he had to top 
the yields of two of his close neighbors.
 “This unusual fact was revealed when the awards 
were presented at the Iowa Crop Improvement Association 
banquet Feb. 16. The three highest yields in the state contests 
were made on farms only two miles apart.
 “Frank Hill was given the John Sand trophy for a yield 
of 51.28 bushels per acre. The Iowa Soya Co. plaque, for 
the second highest yield reported, went to Dick Brunsman 
for a yield of 45.99 bushels per acre. B.G. Harris, the third 
neighbor in the high placings, received the Iowa Soybean 
Processors plaque with a yield of 45.97 bushels per acre.
 “Hill’s winning yield was taken from a contoured 
fi eld of Hawkeye soybeans. The beans followed a year of 
corn, but before that the fi eld had been in alfalfa. Heavy 

applications of manure were made before the previous corn 
crop and again just before the land was plowed for beans. 
Hill spring-plowed the land and prepared it for the bean 
crop in the usual way. He planted the fi eld May 24, at the 
rate of 1.1 bushels per acre in 38-inch rows. The seed was 
inoculated just prior to planting. He cultivated the beans 
three times, but as a fi nal measure to control weeds he 
walked through the fi eld and hand-pulled those which might 
have affected the bean yield. Rainfall was not plentiful 
during the season, but yields were not seriously affected. The 
harvest was completed early in October.
 “The yield of Brunsman which placed second in the 
state contest was made with Adams beans.
 “B.G. Harris’ third place yield was made with Clark 
beans.”
 A photo shows Frank Hill.

1220. Soybean Digest. 1955. 1954 world [soybean] crop hit 
new record. April. p. 20. [1 ref]
• Summary:  A large table shows soybean “acreage, yield 
per acre, and production in specifi ed countries of the world, 
averages 1945-49 and annual 1953-54.”
 According to the 2nd estimate of USDA’s Foreign 
Agricultural Service, world soybean production established 
a new record in 1954; 742.8 million bushels were harvested, 
up 14% over 1953. Over 80% of the increase was accounted 
for by the United States. Most of the remaining increase 
occurred in China-Manchuria. In 1953 China produced 
198 million bushels and Manchuria produced 134 million. 
In 1954 Manchuria’s production statistics were included 
with those of China, the total being 350 million bu. Canada 
also set a new record with 5.065 million bu harvested. Also 
mentioned (with production statistics for 1953 in bushels) 
are Italy (35,000), Yugoslavia (155,000 avg. 1945-49), Other 
Europe (565,000) USSR (NA), Turkey (125,000), Indonesia 
(10,839,000), Japan (15,777,000), South Korea (4,995,000), 
Taiwan (Formosa) (640,000), Thailand (743,000), Brazil 
(3,242,000), Tanganyika (25,000), Nigeria (the biggest 
producer in Africa with 140,000 to 150,000 bu for export), 
and the Union of South Africa (68,000).
 In Brazil, soybeans are produced in the states of Rio 
Grande do Sul and Sao Paulo. Average soybean acreage 
(harvested acres) in Brazil: 1945-1949: 23,000 acres. 1953: 
148,000 acres. 1954 (preliminary): 162,000 acres. Average 
soybean yield in Brazil: 1945-1949: 19.0 bu/acre. 1953: 21.9 
bu/acre. 1954 (preliminary): 22.7 bu/acre. Average soybean 
production in Brazil: 1945-1949: 446,000 bushels. 1953: 
3,242,000 bushels. 1954 (preliminary): 3,674,000 bushels. 
“Brazil’s harvest at 3.5 million bushels was up 13% from the 
year before. Some 2.6 million bushels were expected to be 
available for either crushing or export. The much-publicized 
program to increase soybean planting in Sao Paulo has so 
far met with discouraging results. This reportedly is due to 
the farmers’ dissatisfaction with the earnings derived from 
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soybeans compared with cotton and some other crops and to 
a shortage in Sao Paulo of combine harvesters.”
 Note: This is the earliest document seen (Jan. 2005) that 
gives soybean production or area statistics for Brazil.

1221. Smith, Paul E. 1955. Pre-harvest drying of soybeans 
cuts yields. Arkansas Farm Research 4(2):3. Summer.
• Summary: “The results of three years’ experimental work 
on pre-harvest drying of soybeans indicate that it may be 
more practical to advance the date of soybean harvest by 
growing earlier-maturing varieties and planting earlier in 
the spring than by using chemicals. In the tests, yields of 
soybeans were reduced as much as 16 per cent when pre-
harvest drying chemicals were applied to advance the normal 
date of harvest.
 “Shed-A-Leaf spray was used as the desiccating agent. 
It was applied two weeks before normal maturity. Enough 
was applied to completely wet all foliage. The gallonage rate 
per acre varied according to the amount of foliage. Three 
maturity groups were used. The varieties S-100 and Dorman 
represented group V (early); Ogden and Lee represented 
group VI (early midseason); and Roanoke represented group 
VII (late midseason).
 “Comparative yields in bushels per acre of chemically 
treated and untreated soybeans are given in the table. The 
average advance in date of harvest was 6, 8, and 2 days, 
respectively, for groups V, VI, and VII. The average decrease 
in seed yields due to the use of the chemical was 16, 8, and 7 
per cent, respectively.
 “The effects of the pre-harvest drying chemicals on 
the chemical composition and germination of the seed were 
also studied in 1951. With the exception of 
the per cent germination of the group VII 
soybeans, the chemical had very little effect 
on percentage of oil, protein, or germination 
(see table). The untreated plots in group VII 
were frosted, whereas the treated plots were 
harvested before frost, which accounts for 
the difference in germination.
 “Several advantages that have been 
claimed for the use of pre-harvest drying 
chemicals on soybeans were not studied in 
these experiments. These will need attention 
before all questions regarding the use of 
chemical desiccants on soybeans can be 
answered. They include (1) preventing 
the development of weed seeds, (2) easier 
combining of the beans, and (3) more 
uniform maturity of soybean fi elds.
 “Although research workers in other 
states have not always obtained the same 
results in phases of investigation not covered 
here, there appears to be general agreement 
that for whatever purpose the pre-harvest 

drying chemical is used, it cannot be applied earlier than 
one week before normal maturity without causing some 
reduction in seed yields.” Address: Assoc. Agronomist.

1222. Meulen, J.G.J. van der. 1955. Beproeving van soja op 
de Kleigronden van de jonge kustvlakte [Soyabean trials on 
clay soils in the young coastal plain]. Surinaamse Landbouw 
(De). Surinam Agriculture 3(4):249-67. July/Aug. [6 ref. 
Dut]*
• Summary: The soybean proved to be one of the best crops 
for growing in rotation with rice; it can be grown for seed or 
as green manure. In Surinam, varieties imported from other 
tropical countries, especially Indonesia, give the best results. 
Generally, early planting gives a better stand than late 
planting; late-planted crops suffer from too much moisture. 
Application of fertilizers was not usually necessary, but 
phosphate may be needed in the long run. For the variety 
Vada, which seemed well suited to Surinam, 40 kg/ha of 
seed in rows 4.0 cm apart gave good results. When grown 
for seed, in rotation with rice, the yields of rice are likely to 
remain constant. When soybeans are used as a green manure 
for rice, nitrogenous fertilizers need not be applied. Yields 
of 800 to 1,000 kg/ha of seed are considered satisfactory, but 
1,500 kg/ha can be attained under favorable conditions.

1223. Holmberg, Sven A. 1955. Problems of soybean 
adaptation in Sweden: Breeding work is based on Japanese 
material. Soybean Digest. Nov. p. 18, 20.
• Summary:  “In the various European countries more or less 
serious efforts have been made to introduce the soybean as a 
crop. The northern extremes where soybeans are grown as a 
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major crop in Asia are the plains of the Amur, the Nonni and 
the Sungari rivers on the mainland and the Japanese island of 
Hokkaido...
 “Hokkaido is the only country in the world where 
soybeans are grown as a major crop in a relatively cool 
and partly marine climate. There is no doubt that soybean 
breeding material from Hokkaido holds more promise for 
Sweden, and generally for northern Europe, than material 
from Manchuria and other regions with a continental climate.
 “In accordance with this surmise the author brought 
home to Sweden in 1940 a collection of soybean strains from 
Hokkaido and southern Sachalin (Sakhalin, Karafuto).
 “This Japanese material was used in some 2,700 
hybridizations followed by selection for adaptation. The 
choice of this breeding material has reduced the adaptation 
problem for Sweden to practical dimensions...
 “Although the Kalmar-Oland region of Sweden, latitude 
56º-57º, where the Fiskeby varieties of soybeans are grown 
commercially, enjoys a longer frost-free season than many 
soybean growing districts in Hokkaido, northern Manchuria 
and the northern United States, this relatively long growing 
season is required to ripen extra early varieties in a cool 
autumn. Only the breeding of Swedish soybean varieties 
combining earliness with adaptation to the day length of the 
latitude has made it possible to grow soybeans regularly in 
Sweden.
 While the soybean as a species is a typical short-day 
plant, this does not exclude the existence within the species 
of numerous biotypes of a day-neutral character. Natural 
selection at Fiskeby Norrkoping has allowed only day-
neutral biotypes to survive.
 “Limited by Temperature: It will not be photoperiodism 
but probably the temperature factor that will draw the fi nal 
northern limit of the soybean in Sweden.
 “A character of the summer monsoon climate which 
prevails in the soybean growing countries, Japan, Korea and 
Manchuria, is a high relative humidity compared to Sweden.
 “Twenty years of practical fi eld growing of soybeans in 
Sweden seem to indicate a preference for the driest corner 
of the country, the Kalmar-Oland region. A high relative 
humidity may be favorable to the soybean when combined 
with the light intensity found in Japan. It may not be 
favorable under the lower light intensity of northern Europe.
 “In 1941 seed of three early foreign soybean varieties 
was distributed by the Swedish government Food 
Commission to farmers for practical growing trials. These 
failed and the experiment of growing foreign soybean 
varieties was soon abandoned.
 “But the breeding of soybeans with a view to adaptation 
was pursued with the support of the government both by the 
Swedish Seed Association at Svalof and Algot Holmberg 
Seeds Ltd. at Fiskeby.
 “In 1950 a brown-seeded soybean, Sv. Ugra, was 
announced at Svalof. It was from a cross of Wisconsin 

Black with a Polish variety. The yellow-seeded Fiskeby 
III originating from a cross between a German strain and a 
Sachalin variety was released by Holmberg in 1949.
 “Edible Types: Since Fiskeby III was of the edible type 
it has been approved for use in army rations, school lunches, 
etc. It is grown commercially on a small scale in the Kalmar-
Oland region. Its mean yield over a 10-year period has been 
23.2 bushels per acre. In 1 year in 10 (1952) Fiskeby III 
has failed to make a crop. The failure proves that further 
adaptation of the soybean is required.
 “Swedish soybeans are relatively low in oil content, 
which is usually about 16%. In protein content they are not 
inferior to imported soybeans. They are grown for their 
protein value and used for food.
 “The quality of Fiskeby III as an edible bean is a 
Japanese heritage. Its use is not confi ned to periods of food 
shortage or meat rationing.
 “The relatively rapid success in selecting day-neutral 
types is explained by the absence of annual changes in 
day length. Otherwise the climate of Sweden alternately 
dominated by marine and continental infl uences, is rich 
in annual variations. Under these changing conditions the 
thorough adaptation of a crop is a long and gradual process. 
The extremes of cold and cloudiness of the years 1952 and 
1954 were valuable for the purpose of selection.
 “In Holland a private breeder, Dr. Louis Koch, has 
also used northern Japanese material with good results. His 
successful work has been discontinued but his strains are 
kept alive.
 “There is good reason to expect the further breeding 
work on the basis of Hokkaido and Sachalin material will 
lead to closer adaptation of the soybean to the temperature 
and light conditions of Sweden and other countries of 
northern Europe.”
 A photo taken at Fiskeby in 1949 shows (left to right): 
Pierre Holmberg, George M. Strayer, M.E. Paddock 
(agricultural representative on an ECA mission), J.L. Cartter 
(U.S. Regional Soybean Laboratory), and Sven A. Holmberg.
 ECA stands for European Cooperation Administration, 
which was a United States government agency set up in 1948 
to administer the Marshall Plan. It reported to both the State 
Department and the Department of Commerce. Address: 
Fiskeby, Norrkoping, Sweden.

1224. Surinam [Dutch Guiana] Department of Agriculture, 
Animal Husbandry and Fisheries, Report. 1955. Soyabeans. 
108 p. For 1952. See p. 44-45. *
• Summary: A trial plot on clay soil, planted in December 
1951, yielded only 630 kg/ha of seed. Another trial was 
planted in sandy soil in January 1952; from the best part, 
1,660 kg/ha of seed were obtained, but a poorer section gave 
only 875 kg/ha. This poorer section was treated at different 
times after planting with Dow Premerge at the rate of 12.5 
liters in 800 liters of water per hectare for weed control. 
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Emergence of the soybeans in the untreated plots was 84%; 
with spraying 0, 1, and 2 days after sowing, the emergence 
percentages were 79, 74, and 68 respectively.
 Concerning varieties: Of 14 varieties from the USA, 
only Acadian and Palmetto showed satisfactory growth and 
yield. In a preliminary trial of 5 Indonesian varieties, Lawoe 
and No. 27 were more productive than Soembing.

1225. Baldwin, W.O. 1956. Agricultural change: The rise 
in soybean output. Current Economic Comment (Urbana, 
Illinois) 18(1):53-61. Feb. Summarized in Soybean Digest, 
June 1956, p. 28-29. [12 ref]
• Summary: Contents: Introduction. Early history. Acreage 
increases. Return per acre. Decline of competing crops. 
Other advantages. Conclusion. Address: Asst. in Geography, 
Univ. of Illinois.

1226. Rattray, A.G.H. 1956. Agricultural Experiment 
Station, Salisbury (Southern Rhodesia). Annual report of 
experiments, season 1954-1955. Rhodesia Agricultural 
Journal 53(1):86-101. Jan/Feb. See p. 95-96.
• Summary: The section on “Soya beans” (p. 95-96) notes 
that at a spacing of 30 by 3 inches, the variety Hernon 147 
again gave the highest seed yield with 10.76 bags per acre 
[1 bag = 200 lb]; this is the 6th consecutive season that 
Hernon 147 has been the highest yielder. Variety N212 was 
introduced from Natal, South Africa. Varieties whose names 
start with the letter “C” were introduced from Angola.
 “The trial was planted on land following maize and 
received 10 tons of kraal [corral] compost and 100 lb. of rock 
phosphate to the acre.”
 Also discusses: Velvet beans, sunn hemp, ground-nuts, 
and cowpeas. Address: B.A. (Cantab.) [Salisbury, Rhodesia].

1227. Soybean News (NSCIC). 1956. Indiana’s 50-bushel 
soybean club. 7(3):1. Feb.
• Summary: “Fifty-four Indiana farmers competing in the 
annual state soybean growing contests since 1954 have 
grown 50 or more bushels of soybeans to the acre. No other 
soybean state can boast such a record.
 “And that is not all. Three of these farmers have certifi ed 
records of 60 or more bushels per acre. Tom Maddox of 
Benton County grew 63.6 bushels in 1955, Earl E. Musgrove 
of Benton County 60.9 bushels in 1951, and George M. 
Shell of Madison County, a four-time winner, 61.8 bushels in 
1949.
 “Thus Indiana has also a ‘60-Bushel Soybean Club.’
 “How does Indiana do it with usually more than 100 
farmers competing for the championship yield? The answer 
is simple. It is Keller Beeson.
 “Keller is Secretary-Treasurer of the Indiana Corn 
Growers Association, now the Indiana Crop Improvement 
Association, which sponsors all of the state’s crop contests. 
The extension department of Purdue cooperates with the 

Association in these contests. The County Agents cooperate 
by checking and certifying acreage and yields and by 
presenting their various county champions at the Annual 
Crop Improvement Banquet at Purdue University where the 
Champions are honored each year.
 “Coveted trophies, plaques and diamond set medals are 
provided for the Champions by various fi rms and individuals 
who are interested in the factors that promote greater crop 
production per acre.
 “Of course, with this sort of program and leadership, 
Indiana farmers consider it an honor to compete in the annual 
soybean growing contest. In that they are not different from 
soybean growers in other states. The difference is the lack of 
Keller Beesons.”

1228. Soybean News (NSCIC). 1956. Canadian champion 
67.93 bushels. 7(3):4. Feb.
• Summary: “K.A. Standing, Secretary, Ontario Soybean 
Growers Marketing Board reports that Wm. J. Bartja, a long 
time Canadian grower of Skudder, Ontario, won the 1955 
Canadian contest with 67.93 bushels per acre. Mr. Bartja 
grew this remarkable yield on Peele Island out in Lake Erie.
 “Some Ohio and Indiana agronomists visiting Peele 
Island in 1946 found 5,000 of the 7,000 acres of the Island 
in soybeans. This had been going on then for about 20 years. 
Now they have followed almost continuous soybeans for 
another 10 years and 67.93 bushels per acre appears to be 
about the best they can do?”

1229. Soybean News (NSCIC). 1956. Soybean champions. 
7(3):1, 4. Feb.
• Summary: “Eugene Gwaltney of Gaston in Delaware 
County is again Indiana’s Champion Soybean Grower.
 “Gwaltney’s fi ve-acre plot of Clarks measured out 54.6 
bushels per acre in 1955. In 1945 he had won this state 
contest, sponsored by the Indiana Corn Growers Association 
in cooperation with the extension service at Purdue, with a 
yield of 51.9 bushels per acre.
 “Gwaltney’s nearest competitor this year among 88 
contestants from 17 counties was Herman Miller of Bluffton 
(Wells County) with a yield of 52.6 bushels of the Harosoy 
variety. L.K. Wyckoff of Valparaiso (Porter County) checked 
52.1 bushels of the same variety.
 “Glenn Kinsell of Remington (Benton County) ranked 
fourth with 50.8 bushels of Clark soybeans. He replaced the 
1954 Benton County champion, Tom Maddox, who produced 
an all-time high of 63.6 bushels per acre last year to win the 
state championship.
 “The new high yielding Clark, a variety two weeks 
later than Hawkeye or Harosoy, was used by 37 of the state 
contestants and won more county championships than any 
other variety. The older Hawkeye was second in popularity 
and Harosoy, also a recently certifi ed variety, made a good 
record for the ten northern Indiana contestants where it was 
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used. Lincoln, Dorman, Wabash and Chief were the other 
varieties grown.
 “How the Champion Did It: Gwaltney, like all growers 
except one, planted his soybeans in rows. However, he used 
narrow 36 inch rows to step up the plant population. The 
seeding rate was three pecks per acre. A soil test at Purdue 
showed ideal lime content, and adequate phosphate supply 
of 400 pounds per acre, and a good supply of 200 pounds of 
potash. He supplemented this with starter fertilizer of 250 
pounds of 012-12. Gwaltney row cultivated the soybeans 
three times.
 “Like most of the competing farmers, Gwaltney points 
out that good farming practices throughout the rotation, 
rather than intensive fertilization for the soybeans or any 
other unusual practices, have been the contributing factors 
to good soybean crops. He follows an excellent rotation of 
corn, soybeans and grain sown to a mixture of alfalfa and red 
clover. Gwaltney has harvested better than 50 bushels per 
acre fi ve times in the Indiana yield contests.
 “He received the coveted Roy Caldwell championship 
trophy, a diamond set championship medal by Fred Thomas, 
and the Founder’s Award Plaque by Swift and Company, 
at the annual banquet of the Indiana Crop Improvement 
Association at Purdue on January 6.
 “The other 88 growers who fi nished the contest received 
medals provided by the Central Soya Company.
 “Some Other High Yields: Professor J.C. Hackleman 
of Illinois reports an authentic 1955 yield of 51.5 bushels 
per acre for a 38 acre fi eld of certifi ed Clark soybeans by an 
Illinois seed grower.
 “673 bushels from ten acres, 67.3 bushels per acre, was 
harvested by J. W. Pruett of Inverness, Mississippi, with 
the help of three four-inch applications of irrigation water 
according to the Delta Press as reported in the December 
Soybean Digest.
 “Drought Stopped Iowa Champions: The winners were 
Kenneth Taylor of Indianola with but 36.55 bushels of Clark. 
He had won in 1950 with 48.86 bushels of Hawkeye. Revialo 
Rex of Boone was second with 36.51 bushels of Harosoy, he 
had won in 1953 with 54.02 bushels of Hawkeye.
 “62.5 bushels per acre by Adolph and Henry Malgoard 
in the 1952 Master Soybean Grower Contest has been high 
for Iowa contestants. They say wait until 1956.”
 Photos show: (1) Eugene Gwaltney as he is presented 
with a special plaque by Hank Parker of Swift & Co. (2) 
Youthful Matt Maish, Frankfort, Indiana. 1955 Junior 
Soybean Show State Champion.

1230. Holmberg, Sven A. 1956. Soya-bean adaptation in 
Sweden. World Crops (London) 8(3):99-103. March. [14 ref]
• Summary: This article is quite similar to one published in 
Soybean Digest in Nov. 1955, but it gives more agronomic 
details. Contents: Introduction. Source of breeding material. 
Temperature and light. Day-length. Moisture. Preference. 

Adaptation by selection. Yield variations. Japanese material. 
Extremes rather than means of temperature often draw limits 
of crop distribution. Hokkaido, Japan’s northernmost main 
island, tends to be a little warmer than Sweden, but Sweden 
tends to have a little bit longer frostless season. “Only the 
breeding of Swedish soya-bean varieties combining earliness 
with adaptation to the day length of the latitude has made it 
possible to grow soya beans regularly in Sweden... Natural 
selection at Fiskeby, Norrköping, at latitude 58º 30’ has 
allowed only day-neutral biotypes to survive.” Fiskeby 
strains are all day-neutral. “The day-neutral character of 
Fiskeby soya-bean strains has further been studied and 
confi rmed by Rudorf [1953]. It will not be photoperiodism, 
but rather the temperature factor, that will draw the fi nal 
northern limit of soya bean in Sweden.”
 “In 1953 the seed supply admitted only small 
propagation plots. In 1954 nine growers harvested 7,500 kg. 
of edible soya beans (with 14% moisture) from an area of 
7.1 hectares. The mean yield in fi eld culture was, therefore, 
1,056 kg/ha...
 “The existence of a small production of Swedish soya 
beans in an open market, free of import duties, is based on 
their edible quality and their use as food.”
 Northern Hokkaido is located at 45º north latitude, while 
southern Sweden is at 56º; Fiskeby, Norrköping is at 58º 30’.
 Note: This is the 2nd earliest document seen (July 2021) 
that contains the term “day-neutral” (or “day neutral”). It 
refers to lack of sensitivity to day length and photoperiod. 
Day-neutral varieties played a major role in the expansion 
of soybeans, after about 1980, into areas north and south 
of their traditional temperate cultivation zone worldwide. 
Address: Sweden.

1231. Kanrich: New U.S. domestic soybean variety. Large-
seeded and/or vegetable-type soybean. 1956. Seed color: 
Yellow, hilum yellow.
• Summary: Sources: Soybean Digest. 1956. “New vegetable 
varieties.” April. p. 6. Kanrich is one of two new “edible 
soybean varieties.” “Agronomist Charles R. Weber, a joint 
employee of Iowa State College and USDA’s Agricultural 
Research Service, has been primarily responsible for the 
development of the new varieties.” Kanro was the edible-
soybean parent of Kanrich.
 Weber, C.R. 1966. “Registration of Kim and Kanrich 
soybeans.” Crop Science 6(4):391. July/Aug. Kanrich has 
a yellow seed coat with a yellow hilum, purple fl owers and 
gray pubescence. Yellow cotyledons. Yield: 2,046 lb/acre. 
Shattering percentage: 0. Seed size: 25.6 gm per 100 seeds.
 Hymowitz, Theodore. 1984. “Dorsett-Morse soybean 
collection trip to East Asia: 50 year retrospective.” Economic 
Botany 38(4):378-88. Dec. See p. 384. Table 3 shows eight 
“vegetable-type soybean cultivars developed in the U.S. by 
hybridization and selection from germplasm introduced by 
Dorsett and Morse.” Kanrich is (Kanro x Richland) x Kanro. 
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Maturity group II. Address: USA.

1232. Kim: New U.S. domestic soybean variety. Large-
seeded and/or vegetable-type soybean. 1956. Seed color: 
Green, with black hilum.
• Summary: Sources: Soybean Digest. 1956. “New vegetable 
varieties.” April. p. 6. Kim is one of two new “edible 
soybean varieties.” “Agronomist Charles R. Weber, a joint 
employee of Iowa State College and USDA’s Agricultural 
Research Service, has been primarily responsible for the 
development of the new varieties.” Sac was the vegetable-
soybean parent of Kim,
 Weber, C.R. 1966. “Registration of Kim and Kanrich 
soybeans.” Crop Science 6(4):391. July/Aug. Kim has a 
green seed coat with a black hilum, purple fl owers and 
brown pubescence. Yellow cotyledons. Yield: 2,016 lb/acre. 
Shattering percentage: 0. Seed size: 28.4 gm per 100 seeds. 
Address: USA.

1233. Muller, J.; Gilson, P.; Jongen, P. 1956. Possibilités 
agronomiques des alluvions du fl euve Congo et de ses 
tributaires [Agronomic possibilities of the alluvial soils of 
the Congo River and its tributaries]. Bulletin d’Information 
de l’INEAC (Institut National Pour l’Etude Agronomique du 
Congo Belge) 5(2):61-77. April. See p. 70-75. [Fre]
• Summary: Cultural trials were conducted from 1948 to 
1951 in 6 different alluvial environments on soybeans, 
groundnuts, Job’s tears, maize, rice, and cassava to determine 
the agronomic possibilities of an area estimated at about 2 
million ha. The authors believe that the best of these soils 
are suitable for the mechanized cultivation of crops in 
alteration with meadows, while others are suitable for the 
establishment of permanent pastures. Soybeans gave their 
best yield in 1948–2,562 kg/ha.
 Note: The Congo River forms a long part of the 
boundary between Zaire an the Congo Republic. Brazzaville 
(in Congo) is on its north bank and Kinshasa (in Zaire) is 
on its south bank. Address: 1. Maître de recherches; 2-3. 
Assistants à la Division d’Agrologie.

1234. Platt, B.S. 1956. The soya bean in human nutrition. 
Chemistry and Industry (London) No. 32. p. 834-37. Aug. 
18. [25 ref]
• Summary: The author worked in China during the period 
in 1933-37, and there had “some experience of preparations 
made from the soya bean in infant feeding; also rarely a day 
passed in that period when I did not eat something of one 
or more of the Chinese soya bean food products–sauce, oil, 
bean curd or sprouts.”
 The author gives fi gures to refute the common 
misconception that “millions of Chinese have lived for 
centuries on a diet of rice and soya beans. For example 
(according to Buck 1938) in northeast China (Manchuria) 
where soya beans were used most, “very little rice was eaten, 

25% of the calories in the diet came from wheat, and 5% 
from the soya bean... Only 2% of the calories in the Chinese 
farm diet were derived from vegetable oils which included 
oils from groundnuts, rape seed, sesame, and soya bean; 
the fi rst three together occupy rather more than the acreage 
under soya bean crops. Learmonth (1956, p. 360) has stated 
that the soya bean has only been grown as an oil-bearing 
crop since the 19th century. There is, however, a Chinese 
work dated A.D. 1637 called ‘The exploitation of the works 
of nature,’ the second volume of which is devoted to oils 
and fats. From this work it may be deduced (according to 
information supplied by Dr. G.D. Lu) that the soya bean was 
grown for its oil as early as the third century A.D. According 
to Buck’s data on most frequent yields, broad beans and fi eld 
peas yield on average 18 bushels per acre compared with 14 
bu/acre for soya beans. Peanuts or groundnuts give 64 bu/
acre but it is not clear whether they are shelled or not.
 “Anyone who, at a Buddhist feast, has eaten the 
delectable dishes made from the soya bean cannot but agree 
that, gastronomically, the merits of a wide range of soya bean 
products are outstanding. The ‘vegetable’ varieties of soya 
bean are, in fact, often simply immature ones. They are green 
and look like young lima beans but they have a richer and 
a distinctive and more delicious fl avour... Soya bean curd 
(tou fu) is used in a variety of dishes. It is prepared from the 
mature beans, not usually in the home, but by the village 
‘specialist.’... With appropriate culinary treatment, it can be 
made to imitate a variety of meat dishes; traditionally it is 
given to young Chinese children.”
 The author also discusses soy sauce, tempeh, soy oil, 
and soya “milk”.
 “I recently had a visit from a professor of pediatrics at a 
hospital in Djakarta [Jakarta], Indonesia, who reported that 
about 50 infants put on a soya milk preparation, all, after 
two months, had some gastro-intestinal disturbances; none of 
them was thriving. In my view, it is still too early to replace 
human milk for infants and certainly not by a vegetable 
substitute for animal milk...
 “In my own experience soya bean curd is a suitable 
product for feeding young children and I suggest that its 
superiority over soya milk may be the separation in the 
‘whey’ of substances that have been shown to be toxic for 
animals.
 The contents of this paper were fi rst presented as a 
contribution to the discussion on “Soya in the Field of 
Nutrition” by E.M. Learmonth, published in Chemistry and 
Industry on 12 May 1956. The author mentions an ad for 
“Sun Spot” soya milk.
 The article begins with a poem written by “a medical 
nutritionist and his wife”: “’Little Soybean who are you / 
From far off China where you grew?’ / I am wheels to steer 
your cars, / I make cups that hold cigars. / I make doggies 
nice and fat / And glue the feathers on your hat. / I am very 
good to eat, / I am cheese and milk and meat. / I am soap to 
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wash your dishes, / I am oil to fry your fi shes, / I am paint 
to trim your houses, / I am buttons on your blouses. / You 
can eat me from the pod, / I put pep back in the sod. / If by 
chance you’re diabetic / The things I do are just prophetic. / 
I’m most everything you’ve seen / And still I’m just a little 
bean.’”
 Note: This poem, written by Dr. and Mrs. J.W. Hayward, 
was fi rst published in the Proceedings of the American 
Soybean Assoc. 1940. Aug. p. 6. Address: C.M.G., Ph.D., 
M.B., Ch.B., Human Nutrition Research Unit, Medical 
Research Council Laboratories, Holly Hill, London, N.W. 3.

1235. U.S. Regional Soybean Laboratory. 1956. Agronomic 
evaluation of soybean plant introductions, Group 0 maturity. 
RSLM (U.S. Regional Soybean Laboratory Mimeograph, 
Urbana, Illinois) No. 186. Oct. 27 p. Not for publication.
• Summary: These variety trials were conducted in 
Kanawha, Iowa, in 1953. For each variety is given: Line 
number. Variety name or number. Source (such as Dairen, 
Liaotung, Manchuria). Year introduced (1922-1949). Flower 
color. Date of fl owering. Iodine no. Maturity. Lodging. 
Height. Uniformity score. Growth habit (GS, VS, or G). 
Pubescence color. Pubescence type. Yield (bushels/acre). 
Percentage of protein. Percentage of oil. Color of seed coat. 
Color or hilum. Weight of 100 seeds. Seed quality. Remarks.
 Named varieties: Mandarin (Ottawa), Flambeau. 
Address: Urbana, Illinois.

1236. Gleason, Ralph N. 1956. Soybeans in Taiwan: One of 
the better fed areas of the Far East, Taiwan offers a market 
for U.S. soybeans, which are converted to human food and 
animal feed. Soybean Digest. Nov. p. 16-18.
• Summary: “The Chinese have an ancient saying, ‘Tsing 
tsai tou fu tang, Sze chi pao an kang,’ which literally 
translated means “Fresh vegetables beancurd soup, Four 
seasons guarantee safety health.” In America we would 
probably say, ‘Fresh vegetables and beancurd every day will 
keep the doctor away.’
 “I have heard Chinese say that soybean is the meat and 
oil of the poor people. I have tried to reduce this to an old 
Chinese saying but there seems to be none. My Chinese 
colleagues say that it is a fact but to their knowledge there is 
no such old saying.
 “After several years in the Orient one comes to 
appreciate the full and deep meaning of these statements 
and to respect the soybean as a major factor in the people’s 
livelihood. However, Taiwan (or Formosa as it is better 
known in the Western world) is one of the better fed areas of 
the Far East, and conditions may not be truly representative 
of the region as a whole. In Taiwan, pork is consumed in 
substantial quantities averaging annually about 16 kilograms 
per person or about the same quantity as all pulses, nuts and 
oilseeds consumed. Also, lard is as important a source of oil 
and fat as are soybeans and peanuts.

 “As a Food: The soybean contains about 18% oil and 
35% protein and also is a good source of certain vitamins 
and minerals. Table 4 reveals the total availability of pulses, 
nuts and seeds in Taiwan, the percent of total nutrients 
provided from that source and the availability of vegetable 
oil per person per year.
 “Although the soybean may not be as important a food 
item on Taiwan as in some other Far Eastern countries 
it, along with peanuts and other pulses and oilseeds, still 
provides around 10% of the total protein, close to 20% of 
the total calcium, about 10% of the total phosphorus and 
10% or more of the iron and vitamins B-1 and B-2. It also 
provides approximately 50% of the total oil and fat which is 
consumed.
 “Production Increasing: The production of both peanut 
and soybean in Taiwan is increasing. However, it seems 
that future prospects are more favorable for peanuts than 
for soybeans. The main reasons are that climatic factors on 
Taiwan are more suitable for the growth of peanut and the 
people customarily prefer peanut oil to soybean oil.
 “The soybeans now grown are badly mixed ‘native’ 
varieties. Yields are low (seldom reaching 700 kilograms 
per hectare), as Table 2 will show. However, variety 
improvement work was started about 3 years ago. Single 
plant selections are being made from farmers’ fi elds for trial 
and new available stocks to meet food and feed needs, the 
use of beancake as well as other oilseed cakes as a fertilizer 
in Taiwan has been negligible since that time.
 Table 3 also shows that soybean cake represented about 
one-half of the total fertilizers used from 1929 to 1932. For 
the period 1922 (the fi rst year offi cial data are available) 
through 1935 it accounted for more than 40%.
 “Disposition: In recent years large quantities of soybeans 
have been imported to Taiwan, mostly from the United 
States through U.S. aid fi nancing under the International 
Cooperation Administration program. In 1955, the value 
was approximately $10 million, ranking fourth after cotton, 
fertilizer, and wheat. The 1955 quantity was more than 
double the 1935-39 average import.
 “It is estimated that about 80% of the total imports is 
processed into oil for human consumption and beancake for 
animal feed; 15% is used for manufacturing soya products, 
especially curd, sauce and milk; and about 5% is consumed 
directly as whole beans or as sprouts.
 “In contrast, after deduction of about 10% of locally 
produced beans for seed and waste, an estimated 10% of 
the balance is processed into oil and cakes, 80% is used for 
various soya products, and 10% is consumed directly. Also, 
about one-half of the locally produced peanuts are processed 
into oil for human consumption and cake for animal feed and 
about one-half is consumed directly as food, after deducting 
approximately 10% for seed and waste.
 “Processing Industry: Presently there are 24 privately 
owned mills authorized to process imported beans into oil 
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and cakes. Their total rated capacity is about 26,400 metric 
tons monthly on a 24-hour basis. The largest mill has a 
capacity of about 3,500 metric tons per month and is the only 
large-scale mill established before the War. The smallest 
mill has a capacity of about 245 metric tons per month. 
The following shows the size of these various mills: A table 
shows distribution of Monthly rated capacity
 “These 24 mills are scattered all over the island. All 
have hydraulic presses. Some of them also have manually 
operated screw presses with a total capacity of around 4,000 
metric tons per month, but this capacity is not recognized for 
allocation of beans because of its ineffi ciency. The mills are 
required to produce 13% crude oil (11.7% refi ned) and 86% 
cake. A loss of 1% in processing is allowed.
 “In addition to these 24 mills there are numerous 
smaller-scale, privately owned, home-industry type mills. 
They process peanuts primarily and have a total capacity of 
4,000 to 5,000 metric tons per month. The exact number and 
capacity are unknown.
 “There is one government-owned and operated solvent 
extraction plant designed to process rice bran with an 
estimated capacity of 50 metric tons per day. This mill was 
established in south Taiwan about 3 years ago and can also 
process soybeans, although to date no allocation of imported 
soybeans has been made. In addition, a second government-
owned and operated plant of 60 metric tons daily capacity 
using Anderson expellers is designed to process peanuts. 
This mill was established in central Taiwan about 7 years 
ago. Three small-scale privately owned and operated solvent 
extraction plants for rice bran and peanuts have a rated 
capacity of approximately 350 metric tons of rice bran per 
month. These mills have been established in recent years.
 Photos show: (1) Ralph N. Gleason seated at a desk. (2) 
Unloading bulk soybeans in Keelung, a seaport near capital 
of Taipei. About 100,000 tons a year come into this port and 
to Kaohsiung at south end of Taiwan. (3) One type of press 
(a small, hand-powered screw press) used to extract soybean 
oil in Taiwan. (4) Beancakes being hauled (on a 2-wheel cart 
pulled by one man) from local rail terminal to a farmers’ 
association for sale as hog feed. Address: Chief, Food & 
Fertilizer Div., Sino-American Joint Commission on Rural 
Reconstruction.

1237. Pierce, Walter H.; Pugh, Charles R. 1956. Cost of 
producing farm products in North Carolina. A.E. Information 
Series (Dep. of Agricultural Economics, North Carolina 
State College, Raleigh, NC). No. 52. v + 108 p. Dec.
• Summary: One section, titled “Soybeans” (p. 47-48) 
begins: The average labor inputs for soybeans for beans are 
shown in Table 33. These data are based primarily upon 
conditions in the Northern Tidewater area of the State. Since 
most of the operations in commercial soybean production 
are mechanized, the estimated costs and returns have been 
computed only on this basis (Table 34). It has been assumed 

that soybeans would be harvested with a combine. Most 
workstock farms would hire this operation which would 
increase the direct cash expenses by the amount of the 
custom charges.
 “An average yield of 22 bushels per acre could be 
expected normally with the use of recommended practices. 
In the case of late planting following another crop such as 
small grain, a slightly lower yield may be expected. On 
most soils, an application of 400 pounds of 0-10-20 or 150 
pounds of muriate of potash and 200 pounds of 20 per cent 
superphosphate would be adequate. Lime also is important. 
However, since applications of two tons would be suffi cient 
every fi ve to seven years, and other crops in the rotation 
would share in the benefi ts, the cost may be prorated on an 
annual basis as indicated.
 Tables: (33). “Average labor inputs per acre for soybeans 
for beans.” (34) “Estimated costs and returns per acre for 
soybeans for beans.”
 Soybeans are also mentioned on pages iii, v, 2-3, 5 and 
107.
 The total number of man hours per acre to produce 
soybeans (8.5) is much less than all of North Carolina’s other 
major cash crops: fl ue-cured tobacco (389.0), burley tobacco 
(378.3), cotton (117.5), and peanuts (45.0). Address: 1. 
Assoc. Prof. of Agricultural Economics; 2. Extension Farm 
Management Specialist.

1238. Lanza, F. 1956-1957. Prove di adattamento e resa 
di sei cultivar di soia [Adaptation and yield trials with six 
soyabean cultivars]. Annali della Stazione Chimico-Agraria 
Sperimentale di Roma 3(128):1-22 p. [13 ref. Ita]*
• Summary: To investigate the possibility of growing 
soybeans in Italy, trials were conducted over 3 years near 
Rome using the cultivars Roanoke and Ogden (both late), 
Blackhawk, Kisa, and J.S. 8 (all medium) and Flambeau 
(early), all from North America. Although the results were 
not defi nitive, it is thought that soybeans are more suitable 
as a second crop (planted in May-June) under irrigation in 
southern Italy, than as a principal crop, and that medium or 
late varieties would be preferable to early ones.

1239. Nyasaland Protectorate Department of Agriculture, 
Annual Report (Zomba). 1956. Soyabeans. Pt. 2. 75 p. For 
the year 1954-1955. See p. 17-19. *
• Summary: At the Tung Station, early planting, seed 
inoculation, and planting seeds in 2 rows per 6-inch ridge 
increased the yields of soybeans.

1240. Council of Scientifi c and Industrial Research. 1956. 
The wealth of India: A dictionary of Indian raw materials and 
industrial products. Raw materials. Vol. IV: F-G. New Delhi, 
India: CSIR. See p. 142-50 (Glycine), plus p. XIII-XXI 
(bibliography). [51 ref]
• Summary: “Attempts to popularise and extend soybean 
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cultivation in India have not met with much success so far. 
Various reasons have been assigned to this. The market 
demand for the seeds is not steady and there are few 
indigenous industries based on soybean. Further, there are 
other pulse and oilseed crops adapted to varied climatic and 
soil conditions in India which satisfy the dietetic habits of the 
people. It is considered, therefore, suitable for introduction 
only in regions where pulses are not grown at present, e.g. 
regions at elevations about 5,000 ft. This view has been 
considered by some to be based on incomplete data.”
 Table 2, titled “Estimated acreage and production of 
soybean in some Indian states,” gives statistics for 1948-
1952. The leading state is Jammu and Kashmir (India’s 
northernmost state). In 1948-49 (the latest year for which 
complete data is available) Jammu and Kashmir produced 
502 tons of soybeans on 1,757 acres. Corresponding fi gures 
for other states, ranked in descending order of acreage, 
are Assam (208 tons/1,230 acres), Orissa (147/988), West 
Bengal (147/800), Madhya Pradesh (12/67), and Uttar 
Pradesh (1/33).
 Note 1. This is the earliest document seen (Jan. 2009) 
that gives soybean production or area statistics for South 
Asia.
 “Soybean is grown in India mainly for food and forage. 
It is generally raised as a kharif crop, sown at the outbreak 
of the monsoon in June or July and harvested in December-
January... Soybean is raised either pure or in mixture with 
maize; in some parts of Assam it is grown along with aus 
paddy. Being a legume, soybean can be cultivated with 
advantage as a rotation crop with potato, as in Assam, or 
with sugarcane, as in Bihar. It is grown as a green manure or 
cover crop in tea estates...
 “Uses: Soybean ranks high among the leguminous 
crops of the world. It is grown mainly as a food crop in 
China, Japan and other countries of east Asia. The seeds are 
consumed green, dry or sprouted, whole or split. Green seeds 
are used as vegetable; roasted and salted seeds are used in 
cakes and candies. The seeds are ground into fl our and used 
for bakery products. They are also processed to give a milk-
like product, curd or cheese. A variety of fermented products 
is prepared, including sauces which furnish the basic 
fl avouring in Chinese and Japanese dishes. Soybean has been 
used as a raw material in a variety of processing industries 
in U.S.A. The fatty oil extracted from the seeds is used for 
edible and industrial purposes...
 “In India, soybean has not attained much importance as 
a food crop. The seeds are consumed locally after splitting as 
dal. They are also parched and used as bhunja or ground into 
a meal (sattu) and used in food preparations; a fermented 
product is prepared from soybean in Manipur. Soybean 
possesses a characteristic nutty or beany fl avour which 
is not much favoured in India. Efforts have been made to 
select types devoid of the fl avour and to popularise the use 
of soybean in non-cereal catering organizations for such 

preparations as porridge and biscuits. Considerable work has 
also been done to popularise the use of soybean ‘milk’.”
 A detailed discussion is given of each of the following 
“soybean products: Soyfl our, soysprouts (Sprouted soybean 
is used as a green vegetable [but not in India] and is reported 
to possess high nutritive value), soymilk, soybean oil, 
soybean lecithin, soybean meal.” Table 5 (p. 148) gives the 
“composition of some soybean products,” based on earlier 
publications: “Soyfl our (defatted or full fat), soysprouts, 
soycurd.”
 Note 2. This is the 4th earliest English-language 
document seen (Aug. 2013) that contains the word “soymilk” 
(one of two documents).
 Note 3. This is one of the earliest English-language 
documents seen (Sept. 2006) that uses the term “soy bean” 
in a new way–as a singular noun, like corn or wheat, not 
preceded by “the.” Examples: “... there are few indigenous 
industries based on soybean.” “Estimated acreage and 
production of soybean in some Indian states.” “Soybean 
is grown in India mainly for food and forage.” This usage 
originated in developing countries. Address: India.

1241. INEAC. 1956. [Soyabeans]. Institut National pour 
l’Etude Agronomique du Congo Belge, Rapport Annuel 
(Bruxelles) 567 p. For the year (l’exercice) 1955. See p. 113-
14, 400, 414, 444-45, 514-15, 525. [Fre]
• Summary: All these soybean trials were conducted in 
the Belgian Congo (today’s Zaire). In Part 3, the Research 
Center at Yangambi, under 4. Division of Food Plants (p. 
113-15) the early soybean varieties Otootan, Palmetto, and 
SH162 yielded over 1,200 kg/ha of soybeans, but the more 
productive, late-maturing variety trials were complicated by 
soil fertility variations.
 In Part 6, the Northern Sector, under 1. Experiment 
Station at Gandjika (p. 400) SHE81, Otootan, and SHE35 
yielded about 800 kg/ha, while under 2. Experiment Station 
at Kiyaka (p. 414) 8 Java 3334 and K92/6/2/2/3 outyielded 
Otootan 70.
 In Part 8, the Katanga Sector, under 1. Experiment 
Station at Keyberg (p. 444-45) soybean varieties 34 S 51 and 
SH 031 had yields of 1,073 and 1,071 kg/ha respectively.
 In Part 10, the Ituri Sector, under 2. Experiment Station 
of Mt. Hawa (p. 514-15), yields of 1,046 to 1,167 kg/ha were 
obtained at two seasons for several varieties, while yields 
of up to 9,300 kg/ha of green forage were collected in other 
trials from Haberlandt, Mammoth, etc.
 In Part 11, the Ruanda-Urundi [Rwanda-Burundi] 
Sector, under Part 1, the Agronomic Research Station at 
Rubona (p. 525-26), soybean yields of over 2,000 kg/ha were 
recorded in the fi rst season (trial 1) for 7 varieties, while 
in trial 2 the varieties Dixie, Easy Cook, Nanda, Palmetto, 
Imperial, Yogun [Jogun] and Chosen Yoshin [Chosen = 
Korea] gave yields of 1,854 to 1,431 kg/ha. In the second 
season, yields ranged from 1,976 kg/ha to 1,104 kg.
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 Also discusses: Peanuts (Arachides), bambarra 
groundnuts (Voandzou; Voandzeia subterranea), rice, maize, 
and Job’s tears (coix) in this annual report.

1242. Nyasaland Department of Agriculture, Annual Report. 
1956. Soya beans. Part I. 75 p. For the year 1954/55. See p. 
17-19.
• Summary: The section titled Soya Beans (p. 17-19) states: 
“A variety trial was carried out at Chitedze [Lilongwe, 27 
varieties] and the Tung Station [at Bvumbwe] and single 
plot observations on varieties at Chitedze, Mbawa [Mzimba] 
and Tuchila [Luchenza]. Yields were very good.” The top 
yielding varieties at various stations were as follows (lb of 
clean seed per acre): Chitedze–Pelican 1,165, Light Speckled 
1,140; Tuchila–Pelican speckled 1,602; Tung Station–
Volstate 3,140, Hernon 279 3,066; Mbawa–Potchefstroom 
1,900, Glycine 317 1,750.
 A table shows the effects of various cultivation practices 
on soya beans, including two dates of planting, two row 
spacings, use of 200 lb superphosphate fertilizer per acre, 
and inoculation.
 Note: This is the earliest document seen in which the 
soybean varieties “Light Speckled” and “Hernon” are both 
mentioned. They were apparently later (by 1964) crossed 
to create several varieties each named “HLS” plus some 
number (such as HLS 147 or HLS 219). Address: Nyasaland 
Protectorate.

1243. Overseas Food Corporation, Annual Report and 
Statement of Accounts. 1956. For the year ended 31 March 
1955. 183 p.
• Summary: Soya beans are discussed throughout this report 
from Tanganyika. At Urambo (p. 7-8) in 1953-54, 98 tons 
of soya beans were produced. Acreages of soya planted at 
Urambo by year were: 1951-52–2,561 acres; 1952-53–1,035 
acres; 1953-54–602 acres; and 1954-55–341 acres. “In view 
of the failure of this crop during the previous year it was only 
planted for local consumption.”
 At Nachingwea, located in the Southern Province of 
Tanganyika, the main variety planted was Dixie, but one 
farm grew Hernon 247. The average yield in 1953-54 was 
430 lb/acre, but the highest yield was 658 lb/acre. Acreages 
of soya planted at Nachingwea by year were: 1950-51–218 
acres; 1951-52–468 acres; 1952-53–3,089 acres; 1953-54–
2,388 acres; and 1954-55–1,402 acres.
 In the chapter on “Cropping,” pages 76-79 discuss 
the following about soya beans: Introduction (“The results 
obtained from this crop at Urambo and Nachingwea have 
been somewhat disappointing”), soil preparations, time 
of planting, method of planting, fertilizing, cultivation, 
harvesting, pests and diseases.
 The chapter on “Scientifi c and Experimental Work” 
has a section on soya (p. 127-29) including agronomy, soil 
fertility, and pests and diseases. In 1948 a wide variety of 

soya bean varieties were tested at Kongwa and Urambo. In 
1951 and 1951 the best yields were obtained from the variety 
Malaya (1,637 lb/acre at Urambo). American varieties grew 
6-8 inches high and yielded poorly; this was considered 
to be a response to tropical day length which is short in 
comparison with that of summer days in the regions of the 
USA where soya is grown. Two Batavian varieties [from 
Indonesia], however, grew 18 inches high and then fl owered 
all down the stem. Their yields were not very high (500-840 
lb/acre), but were considered promising. Varieties introduced 
from the Philippines, Rhodesia, and Nigeria showed more 
promise, especially at Urambo.
 Pages 179-83 give economic data on soya beans. 
They are one of 2 crops that come nearest to complete 
mechanization. But because of low yields, and diffi culties 
in cultivation and harvesting, they cannot yet be grown at a 
profi t. The report also discusses cultural practices of peanuts, 
and other crops. Weed control, disease control, and yields 
of peanuts are also discussed. Address: Dar-es-Salaam, 
Tanganyika.

1244. Shuput, Milan. 1956. Uticaj gajenja kukuruza i soje 
kao zdruzenih useva na prinos [The effect on yield of 
cultivating corn and soybeans together]. Zbornik Radova 
Poljoprivrednog Fakulteta, Beograd (Collected Works of the 
Faculty of Agriculture, Belgrade) 4(2):23-36. [3 ref. Scc; fre]
• Summary: Summarizes the results of trials were conducted 
yearly from 1952 to 1955 on growing soybeans and corn 
together. Address: Yugoslavia.

1245. Tanganyika Agricultural Corporation, Report and 
Accounts. 1956. For the period 1 April to 30 Sept. 1955. 83 
p.
• Summary: This is the earliest known report of the 
Tanganyika Agricultural Corporation (Stuart Gillett, 
chairman), which has taken over the activities of the 
Overseas Food Corporation. At Nachingwea, three soybean 
varieties (Dixie, Hernon 237, and Malaya) were planted on 
1,402 acres. The latter 2 varieties gave the highest yields. 
The average yield for the area was 849 lb/acre. The highest 
farm yield was 1,195 lb/acre. Page 15 discusses the response 
of soya beans to various fertilizers. Page 18 discusses 
soybean breeding.
 In the “Agronomy” section, a subsection titled “Soya 
bean variety trial” (p. 36-38) states that 21 varieties were 
grown. Most of the high-yielding varieties were from 
Nigeria: Soya 16 (1,412 lb/acre), Benares (1,187 lb/acre), 
Yellow Kedeli (1,025 lb/acre), and Avoyelles (937 lb/acre). 
At Urambo soya bean yields were disappointing. “From 
a trial, with the help of a desiccant / defoliant [sodium 
monochloroacetate], it looks as though the harvest can be 
successfully mechanized, using a combine.” Various tables 
summarize expenditures and income on soya beans and other 
crops. Also discusses the cultivation and yield of peanuts. 
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Address: Dar-es-Salaam, Tanganyika.

1246. Gibson, Robert H. 1957. 1956 performance trials 
of fi eld crop varieties. Tennessee Agricultural Experiment 
Station, Bulletin No. 256. 22 p. Jan.
• Summary: Yield data for 3 locations is given for soybean 
varieties Ogden, Lee, Dorman, Volstate, Perry, Wabash, and 
S-100. Ogden yielded best. Address: Asst. in Agronomy, 
Knoxville, Tennessee.

1247. Soybean Digest. 1957. 61.8 bu. by Indiana champ. Jan. 
p. 16.
• Summary: “A Clay County farmer, Robert Bedwell of 
Brazil, led 95 Indiana farmers enrolled in the state 5-acre 
soybean yield contest for championship honors in 1956 with 
a yield of 61.8 bushels per acre.
 “K.E. Beeson, Purdue University agronomist who was 
in charge of the contest sponsored by the Indiana Crop 
Improvement Association, said the average yield of all state 
contestants was the highest in the 17-year history of the 
event.
 “Beeson said the winning yield fell only 2 bushels 
short of the all-time record set by Tom Maddox of Benton 
County in 1954. The Maddox prestige as soybean growers 
was maintained in 1956 by Tom’s father Charles who placed 
second with a yield of 55.6 bushels per acre. Charles was the 
1953 state champion. Members of the Maddox family have 
garnered more top or near-championship honors than any 
other family in the state.
 “Bedwell used the new Clark variety planted in 40-inch 
rows at the rate of 65 pounds per acre. The beans followed 2 
years of corn in a fi eld that had been heavily fertilized each 
year. After the beans were planted, nature took over with an 
adequate supply of moisture whenever it was needed. Ideal 
growing conditions did the rest.
 “County Agent R.D. McHargue and his assistant, S.L. 
Liebert, measuring the best 5 acres to be combined on 
Bedwell’s farm this last fall, were impressed with the yield 
prospects but anticipated little better than a good yield. 
Not until the soybeans began to pour from the combine in 
unprecedented amounts, causing frequent stops to empty the 
hopper, did Bedwell or his assisting neighbors, R.H. Drake 
and W.H. Fogel, realize that the sensational yield was being 
harvested. In fact, when the entire 75 acres on the Bedwell 
farm were weighed in, the crop had averaged 42 bushels per 
acre.
 “The western half of Indiana had more favorable 
farming conditions than eastern Indiana in 1956. Every 
state contestant harvesting 50 or more bushels per acre lives 
on the western side of Indiana from Porter to Vanderburgh 
County. Vanderburgh and Warrick counties with ideal 
growing conditions placed four men among the top ten.
 “The eight growers following Bedwell and Maddox 
for yield honors are: John Moorehead, Vanderburgh, 55.3 

bushels; E.G. Beavers, Parke, 51.4; Chester Vanada, Warrick, 
51.3; Clarence Mesker, Vanderburgh, 51.2; L.K. Wyckoff, 
Porter, 50.9; Mitchell Farms, Tipton, 50.9; Virgil Gerhardt, 
Warrick, 50.7; James Portteus, Benton, 50.5.
 “All except three of the growers used the high yielding 
Clark variety. Maddox grew the Lincoln variety, Portteus 
the Hawkeye, and Wyckoff farming in northern Indiana like 
Portteus also sowed an early variety, the Harosoy. In all, 42 
contestants planted the late maturing Clark, 24 Hawkeye, 
18 Harosoy and the remainder used the Lincoln, Wabash or 
Adams varieties.
 “Beeson said the high yields reported by contestants this 
past year are in line with the highest average state yield ever 
reported by Indiana farmers. They produced 24.5 bushels per 
acre on the largest acreage ever planted in soybeans in the 
state.”
 A photo shows Robert Bedwell and R.D. McHargue, 
Clay County agricultural agent.

1248. Soybean Digest. 1957. Champion at Royal and 
International. Jan. p. 16.
• Summary: “The same man has won the 1956 soybean 
championship at the International Grain & Hay Show in 
Chicago, and the world soybean championship at the Royal 
Winter Fair at Toronto. He is William R. Beattie of Staples, 
Ontario.
 “Mr. Beattie was a second time winner at Toronto. He 
won the championship and the Victory Soya Mills Challenge 
Trophy that goes with it at the Royal in 1954. He has been 
growing and exhibiting soybeans for some years. He won 
with the Harosoy variety at Toronto.
 “Reserve champion at the International was Willard 
Pickering, Lewisville, Indiana.
 “Beattie was fi rst place winner in regions 1 and 2; 
Pickering in regions 4 and 8.
 “Loon Creek Valley Farms, Huntington, Ind., was fi rst 
place winner in regions 3 and 7.”
 A photo shows: “Three times champ Mr. and Mrs. 
Wm. R. Beattie accept a check for $100 and the Victory 
Soya Mills Challenge Trophy from Ivan M. Roberts (right), 
director of agronomy for Victory Soya Mills.
 Note that Beattie’s soybean yield is not mentioned. 
When did the contest start?

1249. Soybean News (NSCIC). 1957. Top state yield. 8(3):1. 
Feb.
• Summary: “In 1956 Illinois farmers harvested 4.7 million 
acres of soybeans with an average yield of 28.5 bushels 
per acre. They produced 135 million bushels, or almost 30 
per cent of the entire U.S. soybean production. This is the 
highest average state yield on record and is two bushels 
higher than the previous record state yield of 26.5 produced 
by Iowa farmers in 1954.
 “Illinois’ 1956 crop of 135 million bushels is 73 per cent 
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more than our National Production as recently as 1940.”

1250. Hartwig, Edgar E. 1957. Row width and rates of 
planting in the southern states: No yield advantage for 
narrow rows. Soybean Digest. March. p. 13-14, 16.
• Summary: “Rate of planting and row width studies have 
been conducted in all of the major soybean producing areas 
of the South. Results of most of these studies are in fairly 
close agreement and indicate that the optimum rate within 
the row is 10-12 viable seed per foot and that there is no 
yield advantage for planting in rows narrower than 36 to 40 
inches.
 “Plantings of less than 10-12 seeds per foot of row will 
frequently yield as well as thicker planting, but the seedling 
growth is at a slower rate and more diffi culty is encountered 
in weed control. Planting at rates heavier than 10 to 12 seeds 
per foot of row gives better early season weed control, but a 
greater amount of lodging usually results.
 “Thirty-six or 38-inch rows have an advantage over 40-
inch rows in that four rows can be handled with greater ease 
with a 12-foot combine.
 “In 1944, the three varieties Ogden, Volstate, and Woods 
Yellow were grown at four rates in the row–2, 3, 6, and 
12 plants per foot of row at two locations in eastern North 
Carolina. For the varieties Ogden and Volstate, this would 
mean planting rates of approximately 10, 15, 30, and 60 
pounds per acre, and for Woods Yellow the planting rates 
would have been approximately 13, 20, 40, and 80 pounds. 
Row width was 40 inches. Plantings were made in early 
May. All plantings were made at a heavy rate and thinned to 
the desired spacing after emergence. Yields in these plantings 
are reported in Table 1.
 “In these plantings harvest loss from combining the two 
and three plants per foot rate would have been greater than 
from the two thicker rates, because pods were borne much 
closer to the ground.
 “In 1947, 1948, and 1949, a rate of planting study was 
conducted on a Norfolk Sandy Loam soil at Rocky Mount, 
North Carolina. The Roanoke variety was planted in early 
May at the rates of 4, 6, 9, and 12 seeds per foot in 42-inch 
rows. Seeds having a laboratory germination of 90 to 95% 
were used. Seedling emergence ranged from 80 to 85% each 
year. Planting rate had no infl uence on percentage emergence 
in any year. A higher percentage of the plants survived to 
maturity in the thinner plantings. Seed yields were low in 
each of the fi rst 2 years, and very good the third year. Yield 
was not infl uenced by planting rate. The results for the 3 
years are reported in Table 2.
 “There was a greater amount of lodging in the planting 
of 12 seeds per foot than where 9 seeds per foot were 
planted. On the basis of these studies and observations 
at other locations, a planting rate of 9 seeds per foot was 
recommended for Roanoke in North Carolina.
 “In order to study the interrelations of row width and 

planting within the row, studies were made at Plymouth, 
N.C., using four row widths, 24, 30, 36, and 42 inches, and 
three rates within the row, 4, 6, and 12 plants per foot. All 
plantings were made at a thicker rate and thinned to the 
required spacing. Plantings were made in early May. Results 
for the Ogden variety are reported in Table 3.
 “These studies showed no advantage for planting in 
rows closer than the conventional 36- to 42-inch rows. 
Thicker plantings in the row had an advantage from the 
standpoint of early weed control, regardless of row width. 
Lodging increased appreciably as row width was reduced.
 “The plant population of 12 plants per foot appeared to 
be slightly excessive. A planting rate of 10-12 viable seeds 
per foot in 36- to 42-inch rows was concluded to be near the 
optimum for seed yield, early weed control, and a minimum 
amount of lodging.
 “H.M. Camper and Dr. T.J. Smith conducted studies 
at Warsaw, Virginia, for the years 1952, 1953 and 1954 in 
which they used 12, 24, and 36-inch rows and planted at the 
rates of 3, 5, and 7 pecks per acre. Average planting dates 
were May 10, May 24, June 8, June 23, and July 9. Narrow 
rows had no yield advantage over the 36-inch row for the 
Ogden variety in any of the fi rst four planting dates. Narrow 
rows gave higher yields than the 36-inch row in the July 9 
plantings, but Ogden yielded appreciably less when planted 
in narrow rows on July 9 than when planted in 36-inch rows 
on June 26 or earlier. Seven pecks per acre reduced yield of 
Ogden in the May and June plantings.
 “In 1949, Ogden soybeans were planted in late May at 
Stoneville, Mississippi, in four row widths–24, 30, 36, and 
42 inches–at the rate of 10 viable seeds per foot of row. The 
mean yield for all plantings was 39.5 bushels per acre with 
no difference for row width.
 “In 1950, Dorman, Ogden, and Roanoke varieties were 
planted in early May in 28, 32, 36, and 40-inch rows on a 
sandy loam soil at Stoneville. All plantings were made at 
the rate of 10 seeds per foot of row. In these plantings the 
row middles in the 28-inch rows were shaded in 37 days as 
compared with 44 days for the 36-inch row. This difference 
might mean one less cultivation for the narrow rows. A 
greater amount of lodging resulted from planting in the 
narrow rows. Seed yields are reported in Table 4.
 “Planting rates in 36-inch rows were tested at Stoneville 
on a sandy loam soil for the years 1952, 1953, and 1954. 
The three varieties Dorman, Ogden, and Lee were planted 
at the rates of 6, 9, 12, 18, and 21 seeds per foot. Percentage 
emergence was not infl uenced by planting rate in any of 
these plantings. Seed yield was infl uenced very little by 
planting rate. The mean yields for the three varieties in 1954 
for the 6, 9, 12, 18, and 21 seeds per foot planting rates 
were 36.9, 35.4, 37.5, 36.8, 38.5, and 35.8 bushels per acre. 
The six-seed-per-foot planting required a longer time to 
give complete ground shading. Lodging was considerably 
greater in the 18 and 21 seeds per foot planting rates. For the 
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Dorman and Lee varieties, the approximate planting rates 
would be 27, 40, 54, 80, and 94 pounds per acre, while for 
Ogden the rates would be approximately 30, 45, 60, 90, and 
105 pounds per acre. The 9-to-12-seeds-per-foot rates gave 
excellent early growth with a minimum amount of lodging.
 “In 1955, Dorman and Lee were planted at three 
planting dates on a heavy clay soil at Stoneville, Miss. Three 
planting rates–6, 12, and 18 seeds per foot–were used in 36-
inch rows. Percentage emergence was slightly higher for the 
thinner planting rates. Seed yields for the May 10 and May 
31 plantings are reported in Table 5.
 “These plantings were made with an old style double 
disk opener which did not place the seed uniformly at the 
bottom of the furrow opening. As a result the percentage 
emergence was somewhat lower than has been obtained from 
the use of newer style double disk openers on the heavy clay 
soils. Therefore, the apparent advantage for thicker planting 
in late May or early June is not typical.
 “During the years 1950, 1951, 1952, and 1953 plantings 
of Ogden beans were made by Ralph Smith in west Florida at 
the rates of 30 to 120 pounds per acre. These plantings were 
made in 36-inch rows in early June. Results are reported in 
Table 6.
 “In 1952, Ogden soybeans were grown in six row widths 
in West Florida. When each row received a comparable 
amount of fertilizer and approximately one seed per inch 
in the row, the yields for the different row widths were as 
follows: 12-inch, 35.2 bushels; 18-inch, 31.9 bushels; 24-
inch, 32.3 bushels; 30-inch, 32.9 bushels; 36-inch, 34.2 
bushels; and 42-inch, 30.6 bushels.
 “Studies conducted by the Arkansas Agricultural 
Experiment Station at Stuttgart in 1950 and 1951, at 
Clarkedale in 1950, and at Marianna in 1951 showed a 
distinct yield advantage for planting in narrow rows. Results 
obtained for the Ogden variety are reported in Table 7. In 
these studies the 10-inch and 20-inch rows were hand hoed 
to control weeds and the 40-inch rows were cultivated.
 “Plant growth in the Arkansas tests was less than was 
produced in the other studies reported from other states. 
The reduced plant growth probably explains the greater 
differences in seed yield among the different row widths.
 “Perhaps growers in the North Central area will wonder 
why experimental plantings in their area show a yield 
advantage for narrow rows while most results in the South 
show no advantage for narrow rows. Much of the difference 
can be explained by the fact that adapted Southern varieties 
have much heavier foliage and will normally completely fi ll 
the row middles in 36- to 40-inch rows (fi g. 1). Crowding 
these heavy foliage types into narrow rows results in 
increased lodging.
 “In this discussion, increased lodging from thick 
plantings or narrow rows has been emphasized. Readers may 
feel that the data presented does not show too much yield 
reduction from the heavy planting rates. However, severe 

lodging increases problems in maintaining proper combine 
adjustment, particularly height of cutter bar and reel, and will 
frequently result in greater harvesting losses.
 “Growers frequently say that they like to plant extra 
seed because they believe it will improve their chances of 
obtaining a stand. Excess seed is no substitute for a good 
seedbed. Two bushels per acre in a dry cloddy seedbed will 
fail just as surely as 10 viable seeds per foot in 36- to 40-
inch rows. Rate of planting studies with different varieties 
and strains of soybeans have shown little difference in the 
optimum planting rate in the row. Soybean varieties do 
differ, however, in the number of seeds in a bushel. A large 
seeded variety having only 2,000 seeds per pound will 
require 87 pounds of seed per acre to give the same planting 
rate as will be obtained by planting 50 pounds of a variety 
having 3,500 seeds per pound. The most positive method 
of checking planting rate is to put seed in one hopper, drive 
at regular planting speed on fi rm ground, and count seed 
dropped in several 36-inch sections of row. With seed having 
a germination of 90% or better, one seed per inch will 
usually be an adequate amount of seed. Seed of any variety 
will differ slightly in size from year to year. Therefore, it is 
desirable to check planting rate every year ahead of planting 
time.” Address: Research Agronomist, Mississippi Agric. 
Exp. Station, Stoneville, MS, and coordinator of the U.S. 
Regional Soybean Lab. research program.

1251. Soybean Digest. 1957. Iowa contest winner. March. p. 
22.
• Summary: “A soybean yield of 42.56 bushels per acre 
brought the title of Iowa Master Soybean Grower to Loyal 
Werts, Winterset.
 “Second place in the contest went to George Mills, 
Earlham. His yield was 41.38 bushels per acre. A yield of 
41.25 bushels per acre brought third place recognition to 
Francis Mapes, also of Earlham.
 “Awards were made at the Iowa Crop Improvement 
Day awards banquet at Iowa State College. Werts received 
the John Sand trophy, sponsored by the Sand Seed Service, 
Marcus; Mills, a silver plaque presented by the Iowa Soya 
Co.; and Mapes, a bronze plaque from the Iowa Cooperative 
Soybean Processors organization.
 “This was the fi rst time Werts had entered a state 
contest. His winning yield was harvested from bottom land 
that had been cleared of timber only 3 years. The land had 
grown corn in 1954 and 1955. Werts grew the Hawkeye 
variety.
 “No manure or fertilizer was applied to the soil. It was 
spring plowed then disked and harrowed before planting on 
May 20.
 “The beans were drilled in 36-inch rows at a rate of 
a bushel and peck of seed per acre. A rotary hoe was used 
twice and the land was cultivated twice. The beans were 
hand-weeded twice.”
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 A photo shows Loyal Werts.

1252. Soybean News (NSCIC). 1957. Where are you on the 
soybean [yield] ladder–Why? 8(4):3. April.
• Summary: “67.9 Bushels–W.J. Bartja, Scudder, Qntario, 
Canada
 “67.3 bu–J.W. Pruett, Inverness, Mississippi
 “63.4 bu–Tom Maddox, Benton County, Indiana
 “62.6 bu–Mike Wotomski, Kent County, Delaware
 “61.8 bu–George Shell and Robert Bedwell, Indiana
 “60.9 bu–Edward S. Metz, Delaware, and Earl E. 
Mosgrove, Indiana
 “60.8 bu–Molgaard Brothers, Dallas County, Iowa
 “58.4 bu–H. Wallace Cook, Elkton, Maryland
 “57.3 bu–Four-year average yield, George M. Shell, 
Indiana
 “55.5 bu–Average yield of 8 Delaware contest growers
 “51.0 bu–Average yield of 60 Indiana contest growers
 “45.0 bu–Average yield of 450 Indiana contest growers
 “44.5 bu–Average yield of 65 Delaware contest growers
 “40.0 bu–Average goal set by Midwest agronomists
 “35.0 bu–Average yield on 80,000 acres, Piatt County, 
Illinois, 1956
 “33.6 bu–Average yield for 8 Illinois counties, 1956
 “28.5 bu–Average yield, Illinois, 1956
 “26.5 bu–Average yield, Iowa, 1954
 “26.0 bu–Average yield, Nebraska, 1952
 “25.5 bu–Average yield, Ohio ‘54, Illinois ‘50, Iowa ‘52
 “25.0 bu–Average yield, Mississippi, 1950
 “20.0 bu–United States ten-year average yield, 1946-
1955.”

1253. Deveza, Manuel Carneiro. 1957. Mais uma cultura 
para Moçambique [One more crop for Mozambique]. Gazeta 
do Agricultor (Mozambique) 9(96):140-42. May. [Por]
• Summary: This crop is the soybean. Trials conducted at 
the Embeluzi Experiment Station (Estacao Experimental do 
Umbeluzi) showed that soybeans yield from 1,800 to 2,400 
kg/ha. Some 19 varieties were found to be good for forage, 
including Jubiltan 65, 67, and 77, Improved, Canadian, 
Charles, Laredo, Palmetto, Seminole, etc. Most soybeans 
have a long vegetative cycle, longer than 130 days. Some 13 
varieties were found to give the best yields: Nigra, Seminole, 
Creole, Biloxi, Maxum, Palmetto, Avoyelles, Otootan, etc. 
Details on cultivation and inoculation are given.
 Note: This is the earliest detailed document seen 
(March 2019) concerning soybeans in Mozambique, or 
the cultivation of soybeans in Mozambique. Address: Eng. 
Agrónomo, Da Estacao Experimental do Umbeluzi.

1254. Statistical Bulletin (USDA Agricultural Marketing 
Service, Crop Reporting Board). 1957. Soybeans, cowpeas, 
and velvetbeans, by states, 1924-53: Acreage, yield, 
production, price, value. No. 211. 41 p. June. See p. 1-23.

Address: Washington, DC.

1255. Jackson, Hilliard. 1957. Timing soybean sales for 
highest profi ts. Arkansas Agricultural Experiment Station, 
Special Report No. 2. p. 3-17. Aug. [5 ref]
• Summary: The acreage of soybeans harvested in Arkansas 
in 1956 was larger than the acreage of any other crop. The 
1.5 million harvested acres yielded 27 million bushels [18 
bu/acre yield] valued at $58 million, which made soybeans 
second only to cotton in this respect. The 22-year period 
from 1935 to 1956 is one in which great changes were 
occurring in the agriculture of Arkansas. One of the most 
important developments was the growth of the soybean 
industry in the state. From a negligible output in 1935, 
soybean production increased rapidly to 27 million bushels 
in 1956. This placed Arkansas in sixth place in production in 
the U.S., above Ohio and below Missouri. Address: Dep. of 
Agricultural Economics and Rural Sociology.

1256. Hougen, Volorous H. 1957. The Argentine soybean 
venture. Foreign Agriculture (USDA Foreign Agricultural 
Service) 21(9):13-14. Sept. Reprinted in Soybean Digest, 
Nov. 1957. p. 15.
• Summary: There is new evidence that the soybean may one 
day join sunfl ower, cottonseed, and fl axseed as an important 
oilseed crop in Argentina.
 “This is not the fi rst effort Argentina has made to grow 
soybeans. But it is the fi rst scientifi cally planned introduction 
of the crop.
 “Past history: Soybeans have a long history of 
misfortune in Argentina, dating from around 1882. The 
end of [the 19th] century saw good results from plantings 
in La Rioja Province; and in the early 1900’s the Córdoba 
[Cordoba] Agricultural College reported successful trials. 
About this time experiments in using soybeans for fattening 
steers brought favorable results. In 1915, very large yields 
were reported in Córdoba Province. Seed was increased, and 
in 1924 the Ministry of Agriculture distributed it to farmers, 
on the theory that drought resistance and value as an animal 
feed would make soybeans a useful crop. This program did 
not, however, succeed in establishing the crop on a sound 
footing in any area.
 “In the early 1930s a commercial organization imported 
about 300 tons of soybean seed, and about 14,800 acres were 
planted. However, unsatisfactory yields led to low returns, 
which gave little incentive for continued production. In 
1941 the Instituto Argentino del Suelo [Suelo = land, soil, 
or ground] encouraged a commercial fi rm to make further 
seed imports. This fi rm sold the seed and took an option to 
buy the crops. But again production failed to come up to 
expectations, apparently because growers did not know how 
to plant and how to grow the crop. In the crop year 1942-43, 
about 12,300 acres yielded only about 117,600 bushels of 
soybeans–10.4 bushels per acre, compared with average U.S. 
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yields of about 20 bushels in 1951-55.”
 In recent years, Japanese colonists in subtropical 
Misiones Province (in the far northeast, bordering Paraguay) 
have brought their own seed and “grown a few thousand tons 
for their own food.” But this area does not have the best kind 
of climate and soil for soybeans.
 “Now, however, Argentine commercial interests have 
undertaken the introduction of soybeans on a large scale. 
They believe the crop may be more profi table than cotton, 
wheat, corn, and sunfl ower in certain marginal districts.
 “The area selected for immediate development–about 
the size of Kansas–includes all of Santa Fe Province and 
parts of the adjacent Provinces.”
 “Production efforts for the 1956-57 crop centered in 
northwestern Santa Fe and western Chaco Provinces. Last 
November, although 19,000 acres had been prepared for 
planting, the season was so dry that only about 3,600 acres 
were actually planted, and much of the 1,000 tons of seed 
specially imported from the United States remain unused. 
But the expected yields of 20 to 21 bushels per acre will 
provide pure seed for planting this fall, plus some beans for 
the market.
 “It was clear to me that careful planning has gone into 
this program. Argentine agronomists and soil scientists, 
trained in the United States, are analyzing soils and climatic 
conditions in cooperation with the Ministerio de Agricultura 
y Ganadería. Economic analyses are establishing the level 
of performance soybeans must reach if they are to displace 
other crops. At the government research centers and 
experiment stations, soybean varieties are receiving careful 
tests. In 1956-57, 74 varieties were on trial in different parts 
of the country. Those performing satisfactorily will receive a 
further test in fi eld plantings.”
 “Like the varieties, the farmers themselves are carefully 
selected. Each gets not only a contract for the purchase of 
his crop, but seeds, inoculants, fertilizers, and technical 
guidance. Five times during the 1956-57 crop year, each 
grower received instruction and practical demonstration, 
covering everything from preparing the seedbed, planting, 
cultivating, and controlling diseases and insects, to 
harvesting the crop. Successful farmers are expected to help 
train others in future years.”
 A map shows Argentine soybean areas, centered on 
Santa Fe Province. Dark asterisks show permanent research 
centers. Small circles show experimental fi elds. The name of 
each is given.
 Note: This document contains the earliest date seen 
for the cultivation of soybeans in Argentina (1882). 
Unfortunately, no citation for this date is given, and we are 
not told the source of these soybeans or where they were 
grown. Address: Fats and Oils Div., FAS [USDA].

1257. Knowles, Paul F.; Abel, George H.; Edwards, Roydon 
T.; Miller, Milton D. 1957. Soybean tips for California 

farmers. California Agricultural Experiment Station 
Extension Service, Leaf[let] No. 94. 2 p. (8 panels; quarter 
fold). Nov.
• Summary: Experimental soybean yields of 3,360 kg/ha 
have been reported in California. “These are the questions 
most commonly asked concerning soybean production [in 
California].” An answer is given after each question. “Do 
soybeans require a certain soil type? When do you plant? 
Can soybeans be grown successfully as a double crop? Do 
you need to fertilize? Is a special seedbed required? How do 
you plant soybeans? What variety should be planted? What 
is the seeding rate? Is it necessary to inoculate and treat the 
seed? How much water do soybeans require? How many 
cultivations are needed? Is it necessary to windrow? When 
should soybeans be cut for hay? What diseases and insects 
are to be expected on soybeans? How do soybeans fi t into the 
California picture? What yield nay be expected? Who will 
buy soybeans in California? What about prices?” Address: 
Univ. of California, Davis.

1258. Léon, C.A. de. 1957. La soja [The soyabean]. 
Agricultura, Madrid 26(299):130-32. [Spa]*
• Summary: Discusses growing soybeans in Spain. Of 
several varieties which are grown successfully under 
irrigation, Capital and Harosoy yielded (in Aug. 1956) 
more than 5,500 kg/ha of seed. To be economically viable, 
soybeans grown in Spain as a second crop should yield on 
average 2,500 to 3,500 kg/ha of seed.

1259. Vrebalov, Tihomir. 1957. Uticaj mineralnih dubriva na 
prinos soje na ogajnjacenoj smonici [The effect of mineral 
fertilizers on the yield of soybeans grown on burned soil]. 
Zemljiste i Biljke (Field and Plants) 7(1):105-09. [Ser]*
Address: Yugoslavia.

1260. Mitrovic, Andjelka. 1957. Uticaj vremena setve na 
razvitak i prinos soje na podrucju Juznog Banata [The 
effect of the time of sowing on the development and 
yield of soybeans in the Southern Banat region]. Arhiv za 
Poljoprivredne Nauke (Archives of Agricultural Science, 
Belgrade) 10(30):96-104. [3 ref. Scr; fre]
• Summary: As a result of 4 year’s observations the author 
concludes that soybean yields in this region are best when 
the seed is planted between April 10th and 20th. Absolute 
seed weight ranges from 143 to 153 gm per 1,000 seeds. 
Address: Yugoslavia.

1261. Tanganyika Department of Agriculture, Annual Report. 
1957. Main crops. For the year 1956. Part I. p. 7-24. See p. 
17-18.
• Summary: The section titled “Pulses” (p. 17-18) states: “At 
present the only appreciable production of soya beans comes 
from the farms of the Tanganyika Agricultural Corporation 
at Nachingwea, where this crop is now well established. It 
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was also planted most successfully on a sisal estate in Kilosa 
District and it is felt that there is considerable scope for the 
expansion of this crop in many parts of the Territory. Work 
continued at research centres to prove suitable varieties.”
 The previous section titled “Oil seeds” discusses 
groundnuts, sesame, and sunfl ower. The next section is titled 
“Pyrethrum.”

1262. Shelby, Thomas O. 1958. 1957 performance trials of 
fi eld crop varieties. Data for 1957 with summaries of results 
from previous years. Tennessee Agricultural Experiment 
Station, Bulletin No. 278. 28 p. Jan.
• Summary: Yield data for 3 locations is given for soybean 
varieties Ogden, Lee, Dorman, Volstate, Perry, Wabash, and 
Bobsoy. Ogden, Lee, and Bobsoy yielded best. Address: 
Asst. in Agronomy, Knoxville, Tennessee.

1263. Keim, Myron M. 1958. Fertilize soybeans for 
maximum profi ts. Soybean Digest. Feb. p. 14-16.
• Summary:  Editor’s summary: “Dr. Keim says every 
producer should aim at 40 or more bushels per acre. Building 
up the soil’s fertility level is a necessary step toward that 
goal.”
 “During the past 20 years, average soybean yields in 
the United States have increased from 14 bushels per acre 
in 1936 to 21.8 bushels per acre in 1956, or more than 50%. 
Progress of this magnitude refl ects the use of fertilizer which 
has more than tripled during this same period. The increasing 

importance of the soybean crop demands that we recognize 
the fertility requirements of soybeans if maximum yields are 
to be obtained.
 “Soybeans are less responsive to direct fertilizer 
treatments than are other farm crops such as corn, wheat, and 
cotton. Thus, the impression has been created that it doesn’t 
pay to fertilize soybeans. This is far from the truth, except on 
highly fertile soils or where preceding crops in the rotation 
have been liberally fertilized.
 “A great number of soils are lacking in fertility and 
are producing low or only moderate yields of beans. It is 
under these conditions where fertilizers can be used most 
advantageously to insure high yields and increase profi ts 
from this important crop.
 “Plant Food Requirements: A 40-bushel yield of 
soybeans contains, in the grain alone, 150 pounds of 
nitrogen, 35 pounds of phosphorus (P205), and 55 pounds 
of potash (K20). Thus, a soybean yield of this size removes 
as much phosphorus and more than twice as much potash 
as 100 bushels of corn. Two tons of soybean hay contain 
90 pounds of nitrogen, 20 pounds of phosphate, and 50 
pounds of potash. When grown on soils that will not supply 
plant nutrients as needed, soybean yields will be decreased 
accordingly.
 “Balanced nutrition is essential for maximum soybean 
yields. On acid soils defi cient in phosphorus and potash, 
a mixed fertilizer containing both phosphorus and potash 
produces much higher yields than either one applied alone. 

Progressive farmers striving for top 
yields have used mixed fertilizers 
advantageously.
 “It is interesting to 
note from a recent Purdue publication 
that 793,402 acres of soybeans were 
fertilized in Indiana in 1954. This 
represented 41% of the acreage 
harvested. Of the acreage fertilized, 
soybeans received an average of 163 
pounds of fertilizer containing 24 
pounds of P205 and 26 pounds of K20 
per acre.
 “Soil Tests: Every 
soybean grower should have his soil 
tested and plan his fertility program 
accordingly. There is little reason to 
guess about the lime and fertilizer 
requirements of the soybean crop. Soil 
tests can be the best investment a farmer 
can make.
 “Lime the soil 
as indicated by soil tests. Although 
soybeans do not require as much lime 
as alfalfa, suffi cient limestone should 
be applied to satisfy the requirements 
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of all crops in the rotation. This will normally be a pH of 
about 6.5 on most soils, but on dark poorly drained soils, it 
may be advisable to stay below pH 6.3 to avoid manganese 
defi ciency. Liming with dolomitic limestone is a satisfactory 
way of supplying needed magnesium.
 “Liming: Liming is especially important for soybean 
production. Some of the benefi ts attributed to adequate 
lime are: Increases the fi xation of atmospheric nitrogen by 
bacteria in the nodules on the roots of soybean plants.
 “Supplies essential plant foods–calcium and magnesium.
 “Increases the availability of fertilizer and soil 
phosphate.
 “Reduces Manganese toxicity. Benefi ts other crops in 
the rotation.
 “Inoculation is always good insurance in growing 
soybeans. Being a legume, this crop contains nodules on 
its roots in which bacteria are able to take nitrogen from 
the atmosphere and change it into forms which the soybean 
plants can use. However, these miniature nitrogen factories, 
so important for high soybean yields, are made ineffective on 
strongly acid soils.
 “Phosphorus and Potash: Phosphorus fertilizer, on low-
phosphorus soils, gives young soybean plants a faster start. 
This helps overcome the weed problem by making possible 
quicker cultivation. Rapid early growth and the hastening of 
maturity are especially important where soybeans are planted 
late as the second crop after small grain harvest.
 “Phosphorus starvation is normally indicated by stunted 
and slender growth. Adequate phosphorus helps overcome 
defi ciency by producing full growth and top yields.
 “A suffi cient supply of potash is often one of the most 
important keys to high and profi table soybean yields. 
A potash defi ciency is often indicated by the following 
symptoms:
 “Brown leaf margins, with perhaps uneven edges later 
on in the season.
 “Slow maturity and delayed defoliation.
 “Soybean pods fail to fi ll and mature normally.
 “Discolored and shriveled seeds of poor quality.
 “Reduced yields.
 “Soybean yields are often considerably reduced by a 
potash defi ciency even before symptoms are noticeable. 
Therefore, it is unwise to wait for potash defi ciency 
symptoms to appear before applying fertilizer.
 “It is apparent from the above chart that maximum 
net returns were obtained when money was spent for lime, 
phosphate, and potash. A soil test will help determine what 
combination of these three important essentials are required 
for any particular condition.
 “Adequate fertilization of soybeans, as recommended 
by the various agricultural experiment stations can mean 
producing additional soybeans for considerably less than $1 
per bushel. It also provides an opportunity for realizing an 
additional $10 to $20 profi t per acre. As the yields go up, 

cost of production per unit is decreased.
 “For Maximum Profi ts: The goal of every soybean 
grower should be to produce 40 bushels or more of good 
quality soybeans per acre. Important steps to follow in 
achieving this goal are:
 “Test soil and apply suffi cient limestone to correct 
acidity to approximately pH 6.5.
 “Build up fertility level of the soil by applying 
phosphate and potash as needed, suffi ciently for growing 80 
to 100 bushels of corn or 40 to 45 bushels of wheat per acre.
 “Inoculate seed each year soybeans are planted.
 “Choose adapted soybean varieties recommended by 
your agricultural experiment station.
 “Fertilizer Recommendations: Soybeans have the 
ability to produce some yield at low fertility levels and 
are sometimes referred to as a ‘poor land crop.’ Because 
soybeans often benefi t from residual fertilizer and can pick 
up plant foods applied previously, they are noted for being 
good plant food ‘scavengers.’ Both of these factors, while 
advantageous, have misled many farmers into believing that 
soybeans do not require, or would not benefi t from, direct 
fertilization. However, fertilizing soybeans pays handsome 
dividends under many conditions.
 “Most states suggest fertilizer for the soybean crop 
when the soil tests low in phosphorus or potassium. If only 
small amounts of fertilizer, ranging from 100 to 200 pounds 
per acre, are to be applied, then row fertilization with safe 
placement equipment would be preferred.
 “When larger applications of fertilizer are required than 
can be safely applied near the row, which is perhaps 150 to 
200 pounds per acre, then it is advisable to broadcast some 
fertilizer ahead of planting.
 “Rotational Fertilization: When and how farmers apply 
fertilizer for soybeans may depend on the crop rotation, 
machinery on hand for safe fertilizer placement, and labor 
and capital available. Farmers who have built their soil 
to a high fertility level and are fertilizing to strive for 80 
to 100 bushels of corn or 40 to 45 bushels of wheat per 
acre, etc., may prefer to let their soybeans eat at the second 
table. In this case, they are actually fertilizing the soybean 
crop by liberal additions to the other crops in the rotation” 
(Continued). Address: Head Agronomist, Virginia-Carolina 
Chemical Corp.

1264. Soybean Digest. 1958. 57-bushel yield in Indiana. Feb. 
p. 20.
• Summary: “John H. Moorehead, Vanderburgh County 
farmer, paced all Indiana farmers to a state soybean yield 
championship with a production of 57 bushels per acre 
according to results reported by K.E. Beeson, secretary-
treasurer of the Indiana Crop Improvement Association, 
sponsor of the contest.
 For the fi rst time in the 18-year history of the contest, 
the highest yield record was made in Union Township, one of 
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the pioneer soybean growing areas in Indiana. This township, 
often swept by fl oods of the Ohio River, and famous around 
the turn of the century for continuous corn production, 
initiated a rotation of corn and soybeans in the overfl ow 
land in the early 20’s. Weed and fl ood control methods were 
so thoroughly worked out and practiced that much of the 
township has become one of the interesting agricultural show 
spots of Indiana.
 “With the advent of the combine, it became the most 
concentrated soybean growing township in Indiana. The 
Hahn and Kuester brothers, Oscar Schnurr, the Burgdorf and 
Wildt families, King Kamp, the late Charles Zimmerman, 
Theodore Kolb and others developed the techniques of 
soybean production in the area that eventually led to the 
outstanding yield produced by Mr. Moorehead.
 “Forty-inch row seeding of the high yielding Clark 
soybean in a fi eld of 20 acres, with almost perfect weed 
control, led to the 1957 sensational yield. Consistency of 
production in what is one of the best farmed areas of river 
bottom land in the state is indicated by 50-bushel yields for 
the entire soybean crop of Moorehead and his neighbors, 
King Kamp and Oscar Schnurr.
 “Eighth place state honors were captured by Carl 
Burgdorf of the same community with a yield of 51.8 bushels 
per acre. These men used the high yielding Clark soybean 
which has become the most extensively grown variety in 
southwestern Indiana. Its relative late maturity, however, 
has restricted its use to the southern part of the state or to 
northern areas where farmers have no intention of following 
soys with wheat.
 “Other high yields in the state contest include Neal 
Paulsel of Madison County with a yield of 54.5; Orville 
Steele of Delaware with a yield of 54.1; L.K. Wyckoff of 
Porter, Robert Benoit of Jasper, James L. Wyckoff of Porter, 
Paul Zimmer of Jasper, all of whom scored in the 52-bushel 
yield bracket. Of these, all except Steele and Zimmer planted 
the Harosoy variety and the other two used Clark and 
Lincoln.
 “Other contestants who made the 50-bushel soybean 
club in 1957 included Willard E. Henderson of Benton 
County. Henderson topped former state champion Tom 
Maddox of Benton County whose fi eld checked 48 bushels. 
The Maddox high yield of 63.6 bushels in the 1954 contest 
has never been equalled.
 “Other rose gold medal winners with yields over 50 
bushels per acre in the state contest included Chester Vanada 
of Warrick County, George Shell of Madison County, a four 
time state champion, and Cyril Gard of Vigo County, all of 
whom grew the Clark soybean. Allan Anson of Huntington 
County grew Lincoln and Clifton Cardwell of Tipton and 
Paul Preiser of Cass County planted Harosoy.
 “Eighty-eight contestants had their yields checked 
by actual measurement of 5 or more acres in the contest 
sponsored jointly by Purdue and the Indiana Crop 

Improvement Association. Practically all planted around 4 
pecks per acre in 38 or 40-inch rows.
 “Fertilizer applications in the row were not heavy due to 
the danger of injuring the seedlings. However. fertility levels 
due to past fertilizer applications and good farm practices 
were high and are generally considered by the outstanding 
soybean growers to make an important contribution to high 
yields.
 “State average yield for over 2 million acres of soybeans 
was 24.5 bushels, the highest ever recorded for Indiana.”
 A photo shows John H. Moorehead with a cloth sack of 
certifi ed seed.

1265. Soybean Digest. 1958. 51 bushels for Sussex County, 
Delaware, king. Feb. p. 20.
• Summary: “F.T. Warrington of Georgetown. Sussex 
County, was crowned the Delaware soybean king for 1957 
at the Delaware Crop Improvement Association’s annual 
awards banquet. His yield of 51.3 bushels per acre captured 
championship honors among the 130 entries enrolled in the 
5-acre soybean yield program last year.
 “Edward Metz was second with 49.4 bushels thereby 
maintaining his second place prestige for the third 
consecutive year. A second entry by Warrington was third 
with 49.0 bushels. William L. Stoltzfus of Felton was fourth 
and Kent County winner with 47.4 bushels. Elwood Fox 
of Bear was fi fth and New Castle County winner with 46.8 
bushels.
 “In producing the championship yield, Warrington 
planted the Clark variety on June 15 in 28-inch rows at the 
rate of 45 pounds of certifi ed seed per acre. An 0-15-30 
fertilizer...”
 A photo shows F.T. Warrington, wearing a crown.

1266. Knowles, Paul F.; Edwards, R.T.; Miller, M.D. 1958. 
Soybeans in California. Cotton Gin and Oil Mill Press 
59(5):14, 28-30. March 8.
• Summary: Yields of from 1,500 to 3,690 lb/acre of 
soybeans have been produced annually in small commercial 
plantings and experiments in California since 1954... There 
are three reasons for interest in soybeans in California. 
“First, the state imports 600,000 tons each year at a freight 
cost of $21.6 million. Second, current government cotton 
and rice acreage restriction programs have created a situation 
whereby nearly a million acres of land in the state need 
alternative crops. Surplus oil seed crushing facilities are 
available that could well crush soybeans to fi ll out currently 
light schedules. Third, production on the West Coast should 
provide a freight advantage in competition with other U.S. 
production areas for the export market to the Orient.”
 Discusses: Research fi ndings: Variety tests, salt tolerance 
and boron, irrigation tests, fertilization, insects (spider 
mites), harvesting. Reducing production costs. Soybeans 
have proven very sensitive to salts, but several varieties 
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have considerable salt tolerance. Address: 1. Associate 
Agronomist; 2. Field Technologist; 3. Extension Agronomist. 
All: Univ. of California [at Davis].

1267. Hartwig, Edgar E. 1958. Factors affecting soybean 
production in the Delta: Extensive research conducted on 
crop at Delta Station. Mississippi Farm Research 21(3):2, 5. 
March.
• Summary: “Soybeans are now planted on as much as 
40 percent of the cultivated acres in some Delta counties. 
However, yields on many of these acres are considerably 
below what they should be.
 “Soybeans are adapted for production on most soils 
in the Delta and especially on the heavy clays. This can 
be illustrated by the fact that the Lee variety has an 8-year 
average yield of 41 bushels per acre on Sharkey clay soil at 
the Delta Station. This is 3 to 5 bushels higher than the best 
adapted variety in several central cornbelt locations where 
experimental work is being conducted with soybeans.
 “Soybeans differ from other crops commonly grown 
in the areas in their sensitivity to length of day. Soybeans 
planted before the day length reaches 14½ hours fl ower 
much too early and the entire life of the plant is adversely 
infl uenced. In this area days are 14½ hours long by May 1 
and the soil has warmed to an average minimum temperature 
of 65º. Warm soil is necessary for rapid emergence and early 
growth of the plants. Long days are needed to permit the 
plants to reach proper size before beginning to fl ower.
 “Soybean seedlings will tolerate more cold than cotton 
seedlings. However, when planted in cold soil in early April, 
they require 12 to 14 days to emerge. Planted in warm soil 
after May 1, they emerge in 5 to 7 days. Soybeans planted 
April 10 and emerging April 23 will have made only about 
18 inches of growth by the time the plants are six weeks old. 
A planting made on May 10 with seed placed in moist soil 
can be expected to be up to a stand on May 15 and will have 
made 30 to 32 inches of growth and have the row middles 
nearly shaded by six weeks after emergence. This aids in 
controlling weeds. In a year with good late summer rainfall, 
the May 10, planting will average 10 percent higher yields 
than the April 10 planting, assuming that both are kept free 
of weeds. The yield advantage of the May planting will be 
greater in years with late summer droughts.
 “On droughty sandy loam soils delaying planting until 
in June will usually minimize the drouth injury. However, it 
is important to keep such fi elds free from weed growth prior 
to planting...” Address: Research Agronomist, ARS, Crops 
Research Div., USDA, working in cooperation with the Delta 
Branch Experiment Station, Stoneville, Mississippi.

1268. Schwab, G.O.; Shrader, W.D.; Nixon, P.R.; Shaw, 
R.H. 1958. Research on irrigation of corn and soybeans 
at Conesville and Ankeny, Iowa, 1951 to 1955. Iowa 
Agricultural and Home Economics Experiment Station, 

Research Bulletin No. 458. p. 249-59. March. [8 ref]
• Summary: Irrigation signifi cantly increases soybean yields. 
The average increase was 6.4 bu/acre or 33.8%. The amount 
of increase depends on the variety, the soil type, and the local 
rainfall. Irrigation also tends to increase protein content and 
decrease oil content. Address: Iowa State College, Ames, 
Iowa.

1269. Soybean Digest. 1958. Kurtz wins in Iowa with 52 
bushels. March. p. 18.
• Summary: “John R. Kurtz, South English, is the Iowa 
master soybean grower for 1957, with a yield of 52.46 
bushels from a 2-acre fi eld of Hawkeyes.
 “For many years a rotation of oats-hay-corn-soybeans 
corn with only applications of barnyard manure has been 
followed.
 “The fi eld was in corn in 1956, but a severe hailstorm 
damaged the corn so badly that Kurtz disked it down and 
plowed it under.
 “The fi eld was disked twice with a tandem disk and 
harrowed to assure a good kill on the weeds and provide a 
good seedbed before planting. The beans were drilled in 38-
inch rows at the rate of 75 pounds per acre.
 “The fi eld was planted May 7. The beans were hoed 
once with a rotary hoe and cultivated three times. Late in the 
summer all weeds were pulled.
 “The beans were harvested Sept. 30 with an 
International 62 combine equipped with a Hume reel.
 “Master Grower Kurtz received the John Sand trophy 
awarded annually by Sand Seed Service, Marcus, Iowa.
 “Second place winner was Mapes Brothers, Earlham, 
with 48.41 bushels per acre. They received a silver plaque 
from Iowa Soya Co., Redfi eld.
 “Third place winner was Albert Horras, Keota, with 
46.49 bushels per acre. He received a bronze plaque from the 
Iowa Cooperative Soybean Processors.
 “The annual contest is sponsored by the Iowa Crop 
Improvement Association.”
 A small photo shows John Kurtz.

1270. Cocking, W.P.; Lord, R.F. 1958. The Tanganyika 
Agricultural Corporation’s farming settlement scheme. 
Tropical Agriculture (Trinidad) 35(2):85-101. April.
• Summary: Contents: Foreword. Introduction: History 
of the scheme, original objectives, organization. A typical 
year: Recruitment of farmers, housing and welfare, 
advance in cash and kind, the season’s work on the holding, 
documentation of transactions, marketing of crop. Results 
obtained by farmers, cropping, fi nancial results. Overall 
fi nancial implications of the scheme: Need for subsidy in 
earlier years, diffi culty of assessing charges for services, 
avoidance of scheme losses. Present problems: High cost 
of administration, maintenance of fertility, social problems. 
Future developments.



SOYBEAN YIELDS AND YIELD RESEARCH (10 BCE to 2021)   684

© Copyright Soyinfo Center 2021

 The Farming Settlement Scheme has been operated by 
the Tanganyika Agricultural Corporation in Nachingwea. 
The scheme involves mechanized and farmers from different 
tribes living and working together within the scheme. The 
latter has caused many social problems, and future schemes 
should be operated on a tribal basis. In 1952-53, soya beans 
accounted for 19% of the total crop acreage in the scheme, 
decreasing to 17% in 1956-57. Soya bean yields rose from 
449 lb/acre in 1952-53 to 807 lb/acre (13.5 bu/acre) in 1955-
56. Address: Tanganyika Agricultural Corp., Dar es Salaam, 
Tanganyika.

1271. Hoff, D.J.; Mederski, H.J. 1958. Correcting manganese 
defi ciency can double soybean yield. Ohio Farm and Home 
Research 43(312):36-37. May/June.
• Summary: A half dollar an acre is all it costs to correct a 
manganese defi ciency.
 “What to Look For: The fi rst symptom to appear is 
a faint decrease in intensity of the green color. Spots of 
yellow-green tissue soon develop between the veins giving 
the leaves a mottled appearance. The veins themselves 
remain a darker green. The intensity of the discoloration 
between the veins depends on the degree of defi ciency. 
When the defi ciency is severe the plants will be stunted and 
small brown spots of dead leaf tissue may be noticeable. 
Only rarely is a large fi eld uniformly defi cient; usually there 
will be a number of areas showing different degrees of the 
defi ciency.
 “Correcting the Defi ciency Manganese defi ciency in 
soybeans is most easily and economically corrected by 
spraying the plants with a water solution of spray grade 
manganese sulfate as soon as defi ciency symptoms develop. 
Typical results, shown in Table 2, indicate that from 5 to 10 
pounds of manganese sulfate per acre dissolved in from 5 to 
25 gallons of water and applied as a spray will adequately 
correct the defi ciency. It is important that a very fi ne spray be 
used to insure adequate coverage of the plants and to reduce 
the possibility of foliage injury.” Address: 1. Asst. Prof., 
Ohio Agric. Exp. Station Agronomy Dep.

1272. Park, Joseph K.; Webb, Byron K. 1958. Seed 
harvesting in the Southeast. South Carolina (Clemson) 
Agricultural Experiment Station, Bulletin No. 461. 38 p. 
July. See p. 34.
• Summary: This bulletin reports on the results of the fi rst 
5 years of studies on combine harvesting conducted from 
1952-56 in the coastal plain of South Carolina. For all crops, 
the average total harvest loss was 9.7%. The percentage of 
harvest loss generally decreased as total yield increased. 
When only fi elds producing over 20 bushels per acre were 
considered, the average loss was 5.9%. Several fi elds 
averaging 40 to 50 bushels per acre had a harvest loss of less 
than 4%. A graph on the cover shows general relationships 
(for all types of seeds), for early, optimum, and late harvest 

times, of: seed produced, harvest yield, and seed losses due 
to cleaning, threshing, cutterbar shatter, and weather shatter.
 The section titled “Combine peas and soybeans” (p. 
34) states that the problems in harvesting soybeans with a 
combine are very similar to those in harvesting peas. Seed 
damage was a key consideration in harvesting both crops. 
Threshing and cleaning losses are normally very small 
if the machine is properly adjusted. Seed damage can be 
minimized by proper cylinder adjustment and by adjusting 
the cleaning shoe so that there are few seed in the tailings. 
Results with different combines indicated that seed damage 
was affected considerably by cylinder design and adjustment 
and, in addition, by the ability of the cleaning shoe to clean 
seed without returning a large percent in the tailings.
 “Shattering from weather was usually not over 5 or 10 
percent at harvest time. Cutterbar shatter was sometimes 
quite severe, particularly in short stemmed stands. Cutterbar 
shatter loss was signifi cantly reduced by the use of a tined 
reel in one test, and in general the tined reel greatly reduced 
cutting troubles in some fi elds.
 “The problems in harvesting soybeans are very 
similar to those in combine peas. Several soybean 
areas were harvested to observe combine performance. 
Considerations important in adjusting the combine are the 
same as in combine peas. Also, cutterbar loss was sometimes 
considerable, and accurate control of cutterbar height 
was necessary when stems were short to avoid leaving an 
excessive number of pods uncut.”
 Note: This is the earliest document seen (June 2021) 
that uses the word “cutterbar” (spelled as one word) in 
connection with soybean production. Address: 1. Agricultural 
Engineer, USDA; 2. Asst. Agricultural Engineer, South 
Carolina Exp. Station.

1273. Savile, A.H.; Wright, W.A. 1958. Notes on Kenya 
agriculture. III. Oil seeds, pulses, legumes, and root crops. 
East African Agricultural Journal 24(1):1-9. July. See p. 3-4, 
9.
• Summary: The section on the soya bean discusses its 
preferred climate and soils, cultivation (as for maize), 
harvesting, and major uses. Concerning the latter: “Beans for 
human consumption, green manure, green fodder, hay and 
silage. Soya bean meal is valuable stock feed. Soya bean oil 
has various industrial uses.”
 Page 9 states that soya beans, seeded at the rate of 20-
30 lb/acre should give yields of 800-900 lb/acre, 4½ months 
after planting. Address: Dep. of Agriculture, Kenya.

1274. Nebraska Certifi ed Seed News. 1958. Ford–A new 
soybean variety. 15(10):3, 7. Nov.
• Summary: This new soybean variety, which was developed 
by the Iowa Experiment Station, will fi rst be available 
to Nebraska farmers in 1959. It is expected to be higher 
yielding than Hawkeye, Adams, or Lincoln–and is expected 
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to replace all of the Lincoln acreage and part of Adams 
and Hawkeye in Nebraska. In yield, it consistently exceeds 
Adams and Lincoln by 1-3 bushels/acre. In maturity, it 
is 7 days earlier than Clark, one day earlier than Lincoln, 
and about 5 days later than Hawkeye. In lodging, it stands 
somewhat better than Adams and Lincoln. in oil and protein 
content, it is comparable to Lincoln. A table shows the results 
of yield tests at four locations in Nebraska (northeast, east-
central, central, and southeast) from 1953 to 1957. A large 
photo shows LaMoine Brownlee, Assistant Manager of the 
Foundation Seed Division, holding several Ford soybean 
plants and standing in front of a fi eld of Fords.
 Development of the Ford variety: In 1941, to improve 
the standability of the Lincoln, it was crossed with the 
Richland (which is resistant to lodging) at the Iowa 
Experiment Station. his hybrid was then crossed back to 
Lincoln at the Illinois Experiment Station. Hundreds of 
selections from this backcross were made at Iowa State 
College over a period of 13 years. The best of these was 
tested in Iowa, Nebraska, and other North-Central states. The 
U.S. Regional Soybean Laboratory also cooperated. Ford 
was the one that proved most outstanding.
 Appearance: Ford looks very much like Lincoln with 
white fl owers. Its seeds are yellow with a black hilum, and 
nearly round.
 “Availability of seed: Ford is being increased in Iowa, 
Nebraska and South Dakota in 1958. Seed available from 
the Foundation Seed Division of the Nebraska College 
of Agriculture for 1959 planting will go to certifi ed seed 
growers in the areas where the variety is best adapted. Seed 
should be generally available to soybean growers in 1960.”
 Note: This is the earliest document seen (Dec. 1998) that 
mentions the Ford soybean variety.

1275. Ford: New U.S. domestic soybean variety. 1958. Seed 
color: Yellow, hilum black.
• Summary: Sources: Nebraska Certifi ed Seed News. 
1958. “Ford–A new soybean variety.” Nov. p. 3, 7. Ford 
is new soybean variety, which was developed by the Iowa 
Experiment Station; it will fi rst be available to Nebraska 
farmers in 1959.
 Weber, Charles R. 1958. “Ford–A new soybean.” 
Soybean Digest. Dec. p. 14-15. “The new soybean variety, 
Ford, will be grown by farmers in north central and south 
Central Iowa for the fi rst time in 1959.” Ford outyields 
Adams and Lincoln by an average of more than 2½ bushels/
acre in Iowa; it ranks just below Clark in yield. Chippewa is 
now best for northern Iowa, Ford for central Iowa, and Clark 
for southern Iowa. Details on its performance are given. 
Photos show: C.R. Weber looking over a fi eld of breeder’s 
stock Ford soybeans in 1958. Individual Chippewa, Ford, 
and Clark soybean plants. A map shows the counties in Iowa 
to which Ford is best adapted.
 Johnson, Herbert W. 1960. Registration of soybean 

varieties, VII [Acme, Bienville, Comet, Ford, Hill, Hood, 
Lindarin, Merit, Shelby]. Agronomy Journal 52(11):659-
60. Nov. The soybean variety Ford was developed in a 
cooperative program of the Iowa Agricultural Experiment 
Station and the U.S. Regional Soybean Laboratory. Released 
in 1958, it has seeds that are nearly round and have black 
hila, yellow seed coats, and yellow cotyledons. Address: 
USA.

1276. Weber, Charles R. 1958. Ford–A new soybean. 
Soybean Digest. Dec. p. 14-15.
• Summary: “The new soybean variety, Ford, will be grown 
by farmers in north central and south Central Iowa for the 
fi rst time in 1959.” Ford outyields Adams and Lincoln 
by an average of more than 2½ bushels/acre in Iowa; it 
ranks just below Clark in yield. Chippewa is now best for 
northern Iowa, Ford for central Iowa, and Clark for southern 
Iowa. Details on its performance are given. Photos show: 
C.R. Weber looking over a fi eld of breeder’s stock Ford 
soybeans in 1958. Individual Chippewa, Ford, and Clark 
soybean plants. A map shows the counties in Iowa to which 
Ford is best adapted. Address: ARS-USDA, Assoc. Prof. 
of Agronomy, Iowa State College, and agronomist, crops 
research div.,.

1277. Belic, Bogdan. 1958. Inspitivanja uticaja velicine 
vegetacionog prostora na prinos i neka svojstva kod soje 
[Study of the effect of the size of vegetation area on yield 
and some features of soybeans]. Poljoprivreda Vojvodine 
(Agriculture of Vojvodina) 6(3):192-98. [Ser]*
Address: Yugoslavia.

1278. Belic, Bogdan. 1958. Inspitivanja uticaja velicine 
vegetacionog prostora na prinos i neka svojstva kod soje, 
Prethodno saopstenje [Study of the effect of the size of 
vegetation area on yield and some features of soybeans. A 
preliminary report]. Poljoprivreda Vojvodine (Agriculture of 
Vojvodina) No. 3. [Ser]*
Address: Yugoslavia.

1279. Institut National pour l’Étude Agronomique du Congo 
Belge. 1958. Soyabeans. Rapport Annuel (Bruxelles) 548 p. 
Pour l’exercice 1956. See p. 107-09, 387, 419, 504, 509. [84 
ref]*
• Summary: At Yangambi, 16 varieties of soybeans were 
sorted into maturity groups, but seasonal differences 
complicated relative yield assessments (p. 107-09).
 At Kiyaka, 3 varieties of K 92, as well as Otootan 70 
and 8 Java 3334, yielded more than 1,000 kg/ha in each of 2 
consecutive seasons (p. 387).
 At Keyberg, SH 034, Yellow 1151, and SH 031 yielded 
more than 10,000 kg/ha of green forage (p. 419).
 At Rubona, fi rst-season yields were 1,188 to 1,556 kg/
ha, followed by second-season yields of 721 to 1,118 kg/
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ha (p. 504), while the best variety, Palmetto, under peasant 
conditions yielded 1,498 kg/ha of dried beans in the fi rst 
season (p. 509).

1280. Mitrovic, Andelka. 1958. Uticaj gustine i nacina setve 
na morfoloske osobine i prinos soje na podrucju juznog 
Banata [The effect of density and method of sowing on 
the morphological features and on the yield of soybeans in 
South Banat]. Arhiv za Poljoprivredne Nauke (Archives of 
Agricultural Science) 11(33):44-54. [4 ref. Ser; eng]*
• Summary: In this region of the Yugoslav/Romanian border 
[approximately 45ºN. latitude, 21ºE longitude] the highest 
yield of soybeans was obtained from populations of 267,000 
plants per hectare, i.e. with a vegetation area of 375 square 
centimeters per plant. This was achieved by planting 40 kg of 
seed per hectare, at a spacing of 50-60 cm between the rows. 
Address: Yugoslavia.

1281. Puerta, R.J.; Alonso, M.E. Amelia. 1958. Experiencias 
con variedades de soja (1956-7) [Trials with soyabean 
varieties (1956-7)]. Anales. Instituto Nacional de 
Investigaciones Agronomicas 7(3):539-709. [Spa]*
• Summary: The results are given from many trials 
conducted in various regions of Spain to study the adaptation 
of soybean varieties. From the average yields of 26 fi elds in 
1956-57, it is concluded that, provided the environment is 
suitable, preference should be given to the varieties Harosoy 
(average yield 1,688 kg/ha), Clark (1,639 kg/ha), Hawkeye 
(1,457 kg/ha), and Lincoln (1,312 kg/ha). Also discusses 
the planting dates for different regions of Spain, and oil and 
protein contents of the seed of several varieties in Spain and 
the USA. Address: Cent. Cerealicult., Madrid.

1282. Report of the Tanganyika Agricultural Corporation 
(Dar-es-Salaam). 1958. Rotation experiment. For the years 
1956-1957. p. 52. *
• Summary: Discusses the effects of crop rotations in 
Tanganyika on the yields of peanuts and soybeans. In 1956-
57 soybean yields were 1,168 lb/acre in a 2-year rotation 
with groundnuts and Rhodes grass (Chloris gayana), and 
1,160 lb in rotation with groundnuts and velvet beans 
(Sitzolobium sp). Address: Exp. Fm, Urambo; Tanzania.

1283. Report of the Tanganyika Agricultural Corporation 
(Dar-es-Salaam). 1958. Soil fertility. For the years 1956-
1957. p. 29-32. *
• Summary: Discusses the effects of phosphorus and 
nitrogen fertilizers (ammonium sulfate) in Tanganyika on the 
yields of 4 crops. In fertilizer experiments begun in 1954, 
average responses to annual applications of 100 lb of single 
superphosphate per acre in 1954-57 were (in descending 
order of response): 345 lb/acre for sorghum, 201 lb/acre 
for maize, 121 lb/acre for soybeans, and 86 lb/acre for 
groundnuts. Responses to a second 100 lb of superphosphate 

were sorghum 124, maize 38, groundnuts 32, soybeans 16 
lb/acre. Soybeans and groundnuts gave little response to 
ammonium sulphate.
 Note: Superphosphate is a soluble mixture of phosphates 
used as fertilizer and made from insoluble mineral 
phosphates by treatment with sulfuric acid. Address: Exp. 
Fm, Nachingwea; Tanzania.

1284. Report of the Tanganyika Agricultural Corporation 
(Dar-es-Salaam). 1958. Agronomy: Soyabeans. p. 28. For 
the years 1956-57. *
• Summary: Yield increased from 85 lb/acre after a growth 
period of 90 days, to 1,258 lb/acre after 120 days. The rate of 
increase declined after about 114 days, when the plants were 
mature. Address: Experimental Farm, Nachingwea.

1285. Auckland, A.K. 1958. Southern region: Regional 
Research Centre, Nachingwea–Plant Breeding. Tanganyika 
Department of Agriculture, Annual Report. For the year 
1957. Part II. p. 62-69.
• Summary: Contents: Soya beans: General, selection, 
breeding (F3 and F4 generations crossing). Sesame. Sorghum 
and sunfl ower. Cashew, rice, and kudzu (Mahiwa). Table II 
lists the characteristics of 11 soya bean varieties including 
the source (Nigeria, Southern Rhodesia, Belgian Congo, 
Philippines, USA), yield per acre (best is 1,996 lb/acre), 
habit (indeterminate, determinate, or intermediate), days to 
maturity, and seed colour. Table II gives nutritional analyses 
of the seeds of each variety. Table IV gives the results of 
a spacing and variety trial using Hernon 237 and Light 
Speckled. Address: Botanist.

1286. Bonnier, Charles; Seeger, Jacques. 1958. Symbiose 
Rhizobium-légumineuses en région équatoriale (Deuxième 
commnication) [Legume / Rhizobia symbiosis in equatorial 
regions (second communication)]. Publications de l’Institut 
National pour l’Etude Agronomique de Congo Belge 
[INEAC] Serie Scientifi que No. 76. 66 p. [22 ref. Fre]
• Summary: During a 1957 visit to Yangambi, in the 
equatorial region of the Belgian Congo, observations 
were made on inoculated cultivated legumes, some of 
which had been studied previously. Results confi rmed the 
great advantage of inoculation, particularly of soybeans, 
groundnuts, Phaseolus angularis [azuki beans], and two 
other species. In fi eld trials inoculation of soybeans was 
shown to increase yields by 80 to 300%.
 Soybeans (Soja hispida) are mentioned on pages 33, 36, 
44-47, 50-51, 53-58, and 62. Other plants cultivated included 
Mucuna pruriens, Canavalia ensiformis, Pueraria javanica 
[maybe kuzu], Crotolaria longithyrsa, and Stylosanthes 
gracilis. Address: Institut agronomique de l’État, Gembloux, 
Belgium.

1287. Deveza, Manuel Carneiro. 1958. A soja: Sua 
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importância e possibilidades culturais [The soybean: 
Its importance and possibilities for cultivation (in 
Mozambique)]. Publicacoes. Serie B: Divulgacao 
(Mozambique) No. 10. 21 + [2] p. [9 ref. Por]
• Summary: Contents: Introduction. Trials observing the 
vegetative behavior of soybeans. Spacing trials. Trials 
concerning time of planting. Comparative production trials. 
Trials for fertilizers and soil amendments. Trials inoculating 
soybeans with specifi c bacteria. Laboratory study to 
determine the oil and protein content. Cultural instructions: 
Climate. Terrain and soils. Preparation of the land for 
planting. Planting. Varieties suitable for planting (and their 
proper spacing). Weeding and thinning the plants. Irrigation. 
Harvesting. Threshing.
 The author conducted soybean experiments at the 
Umbeluzi Experimental Station for four years (1954-1957), 
starting in Jan. 1954. The fi rst seeds were planted on 12 
Jan. 1954. The varieties tested during the fi rst 3 years were 
Potchefstroom 184, and Mammoth. During late 1956 and 
early 1957, Acadian and Seminole were tested. The highest 
yield obtained during these 4 years were 1,465 kg/ha from 
Acadian, planted on 9 Nov. 1956. Note 1. The source of 
these soybeans was probably South Africa, and maybe also 
the United States.
 Note 2. Umbeluzi is probably in southern Mozambique 
near Swaziland, since the Umbeluzi (or Umbelosi) River, 
about 120 miles long, fl ows eastward through Swaziland 
and southern Mozambique, into Delagoa Bay, near Maputo. 
Address: Eng. Agrónomo, Da Estacao Experimental do 
Umbeluzi, Mozambique.

1288. Nyasaland Department of Agriculture, Annual Report. 
1958. Soya beans. For the year 1956/57. Part II. 142 p.
• Summary: In the section titled “Other Legumes” the 
subsection on “Soya Beans” states: “At Makanga, on 
the Lower Shire, yields of about 2,000 lb. per acre were 
obtained and superphosphate was found to decrease yields. 
At Magomero, observation plots of seven varieties gave 
over 1,500 lb. per acre seed, the best being B.C.A. Yellow, 
Volstate and Light Speckled.
 “In the Northern Province, Potchefstroom seems 
to be about the best variety. It gave 1,400 lb. per acre at 
Katowo and 650 lb. per acre at Ng’onga in Rumpi District. 
Inoculation did not increase yields very much this year, 
though last year on the same plots the effect was marked. 
Early planting increases yields, but the crop can be sown as 
late as Christmas time in the north without losing too much 
in the way of yield.
 “At Chitedze a poorly-grown bulk of soya beans yielded 
600 lb. per acre.” Address: Nyasaland Protectorate.

1289. Tanganyika Department of Agriculture, Annual Report. 
1958. Main crops: Oil seeds, pulses. For the year 1957. Part 
I. p. 10-11.

• Summary: In Tanzania, yields of various crops, including 
oil seeds and pulses, were studied under various tillage 
practices. The oil seeds included castor, groundnuts, sesame, 
sunfl ower, and three wild oil seeds. Pulses: “Mixed beans, 
haricot beans, pigeon peas, cow peas, chick peas, bambarra 
nuts [Voandzeia subterranea], green gram and yellow peas 
are all grown in different areas and the surplus production 
is marketed... The production of soya bean was largely 
confi ned to the Tanganyika Agricultural Corporation farms 
in the Southern Province and to one or two estates in the 
Eastern Province. Trials with the crop are continuing 
elsewhere and very promising yields were obtained from 
off-season plots on the Rufi ji Basin Survey’s pilot irrigation 
schemes. One of the main attractions of the crop is that it can 
be fully mechanized.”

1290. FAO Production Yearbook. 1958--. Serial/periodical. 
Rome, Italy: Food and Agricultural Organization of the 
United Nations. Yearly. ca. 350 p. Supersedes the Yearbook 
of Food and Agricultural Statistics, Part I (1947-1957), 
which was superseded by Production Yearbook (1958-1975).
• Summary: Under soybeans, gives region/continent and 
nation, then statistics for soybean area, production, and yield 
for each soybean producing nation during the following time 
periods: 1948-1952, 1955, 1956, 1957. Regions and nations 
listed in the 1958 edition are: Europe: Czechoslovakia, 
Hungary, Italy, Romania, Yugoslavia.
 U.S.S.R.
 North and Central America: Canada, United States.
 South America: Argentina (in 1948-52 1,000 hectares 
produced on average 1,000 metric tons of soybeans per year. 
This remained unchanged in 1955-1957), Brazil (in 1948-52 
53,000 hectares produced on average 57,000 metric tons of 
soybeans per year. Production rose to 115,000 metric tons in 
1955, 122,000 in 1956, and 132,000 in 1957).
 Asia: Cambodia, China-Mainland, China-Taiwan, 
Indonesia-total (Java and Madura, Other islands), Japan, 
Korea-South, Philippines, Ryukyu Islands, Thailand, Turkey.
 In 1948-52, Turkey produced 2,000 metric tons of 
soybeans on 2,000 ha; yield: 860 kg/ha. Production in 
Turkey increased to 4,000 metric tons in 1955, then 5,000 
metric tons in 1956. Note: This is the earliest document seen 
(Dec. 2007) that gives soybean production or area statistics 
for Turkey or for the Middle East. This document contains 
the earliest production or area statistics seen for Turkey or 
the Middle East.
 Africa: Belgian Congo (production in villages), Ethiopia 
and Eritrea (Fed. of Ethiopia) (starting with 5,000 tonnes 
{metric tons} in 1948-1952), Nigeria (Fed. of), Rhodesia and 
Nyasaland (Fed. of Nyasaland), Ruanda-Urundi (production 
in villages), Tanganyika, Uganda (recorded sales), Union of 
South Africa (farms and estates).
 World total (excluding U.S.S.R.). Regional totals: 
Europe, North America, Latin America, Near East, Far East, 
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Africa.
 Note that statistics for given years (e.g. 1948-52) 
may change as time passes; apparently this yearbook is 
periodically updating its statistics.

1291. Shelby, Thomas O. 1959. 1958 performance trials 
of fi eld crop varieties. Tennessee Agricultural Experiment 
Station, Bulletin No. 293. 48 p. Jan.
• Summary: Yield data for 3 locations is given for soybean 
varieties Ogden, Lee, Dorman, Perry, Wabash, and Bobsoy. 
Bobsoy yielded best. Address: Knoxville, Tennessee.

1292. Soybean Digest. 1959. Lottes Indiana soybean champ. 
Feb. p. 16.
• Summary: “Walter Lottes, 46-year-old Dubois 
County farmer, has won the 1958 Indiana soybean crop 
championship with a yield of 57.6 bushels per acre. This is 
the fi fth highest yield in the 19-year history of the contest. It 
shaded the 57-bushel yield of John Moorehead, Vanderburgh 
County, 1957 champion.
 “Both soybean and corn yield champions were honored 
during Purdue University’s farm science days at the annual 
Crop Improvement Association banquet. Dr. F.L. Hovde, 
Purdue president, was joined by state offi cials in recognizing 
the outstanding achievements of the Indiana crop champions.
 “Lottes owns and operates a 410-acre farm of a 
generally high fertility level. Corn and soybeans are major 
crops. He planted 45 pounds of Clark soybeans per acre in 
38-inch rows with 150 pounds of 4-16-16 starter last May 
15. The fi eld had been in alfalfa 2 years before; it tested 
better than average in both phosphate and potash and showed 
an ideal test for lime. No special practices were followed. 
Dubois County Agent C.A. Nicholson said Lottes escaped 
serious weed competition, common in Indiana. in 1958. 
Nicholson said the Lottes farm is of better than average 
fertility.
 “K.E. Beeson, Purdue extension agronomist in charge of 
the contest for the Indiana Crop Improvement Association, 
believes that the one thing that would have given additional 
bushels per acre from the high-yielding Clark would have 
been rows narrowed to approximately 30 inches. Tom 
Maddox, perennial Benton County champion, planted in 
narrow rows to set the all-time state high yield record of 63.6 
bushels in the 1954 contest. Circumstances forced Maddox 
to use wide rows in 1958, and he checked a yield of 53.6 
bushels. The narrow width, however, is not adapted to the 
equipment of most Indiana farmers.
 “Yield reports of Dubois County neighbors of Lottes, 
including Gwen Rudolph and Alfred Bartlet, who won the 
5-acre corn championship in 1944, attest to the very good 
season in Dubois County. However, favorable conditions 
prevailed throughout the state as indicated by the highest 
state-wide yield of 26.5 bushels per acre ever reported by 
Indiana farmers.

 “George Shell, of Madison County, four-time winner 
of the state soybean contest, checked 54.7 bushels. Don 
Stoten Jr., Rush County, checked 54.6. In southern Indiana, 
Raymond Kaiser, Warrick County, checked 54.3 bushels. In 
addition, farmers from Lake, Huntington, Vigo, Clay and 
Vanderburgh Counties made the 50-bushel soybean club in 
1958. Of this group, 10 used the late-maturing and high-
yielding Clark, and four used the popular earlier Harosoy.
 “One hundred seventeen farmers in 28 counties 
competed last year, according to Beeson.”

1293. Soybean Digest. 1959. Ontario yield contest top yield 
54.5 bushels. Feb. p. 16.
• Summary: “Ontario soybean champion for 1958 is Neil 
Munro, Glencoe, Middlesex County.
 “Mr. Munro grew the Harosoy variety in 21-inch rows 
and produced an average of 46.3 bushels per acre on 5 acres.
 “Mr. Munro’s yield was lower than the second and third 
place contestants but the awards were based on quality tests 
and the average yield of the respective districts in which the 
soybeans were grown, as well as the contestant’s average 
yield.
 “Mr. Munro had an almost perfect score in weed control. 
Oil content of his beans was 17.45%, protein content 34.8%, 
and seed score 8 out of 10. Second place winner was Robert 
Stoltz, Peele Island. His yield was 54.5 bushels, the highest 
in the competition. Mr. Stoltz also grew the Harosoy variety 
as did all the contestants with high scores.
 “The oil content of Mr. Stoltz’ beans was 17.8%, and the 
protein content 38.8%.
 “Pioneer Hybrid Seeds came in third with a yield of 50.3 
bushels, an oil content of 18.5%, and a protein content of 
37.7%.
 “Average yield for region 1 was 43.6 bushels per acre, 
for region 2, 34.2 bushels, and for region 3, 30.6 bushels.
 “Mr. Munro lives in region 3, Mr. Stoltz and Pioneer 
Hybrid Seeds in region 1.
 “In more favorable seasons than 1958 winning yields 
in the Ontario contest have been up to 64 bushels per acre, 
K.E. Fallis, the Ontario Department of Agriculture fi eldman, 
recalls.”

1294. Hildebrand, S.C.; White, R.G.; Potter, H.S.; Porter, 
J.A. 1959. Soybean production in Michigan. Michigan State 
Univ., Cooperative Extension Service, Extension Bulletin No. 
362. 20 p. March.
• Summary: Contents: Introduction. History. Uses. 
Adaptation. Place in the rotation. Choosing the variety. Soil 
preparation. Use good seed. Seed treatment. Inoculation. 
Fertilizing. Planting. Weed control. Harvest. Storage. 
Soybean diseases.
 “Soybeans are increasing in importance as a cash crop 
in Michigan, especially in the southeastern part of the state. 
In 1957, Michigan farmers produced 236,000 acres of 
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soybeans–double the state’s 10-year average of 1946-55. The 
average yield in 1957 was 21.5 bushels per acre and about 
94 percent of the crop was produced for beans. Most of the 
soybeans are produced in southeastern Michigan, 50 percent 
of the crop being grown in Monroe and Lenawee counties.”
 Note: In July 1969, this bulletin was revised under the 
same name and number. In June 1975 it was revised again, 
with the same number (362), but with a new title: “Producing 
soybeans profi tability in Michigan.” Address: East Lansing.

1295. Probst, A.H.; Luetkemeier, O.W. 1959. How much 
cultivation for best soybean results. Soybean Digest. March. 
p. 6-8.
• Summary: Editorial introduction: “The Soybean Digest 
is privileged to carry three very unusual articles on weed 
control in soybeans, based on Purdue University, Iowa State 
College and University of Missouri investigations. Two of 
the articles follow. The third will appear in April.”
 “Although chemical weed control is becoming more 
important in soybean production, you should not forget that a 
good weed control job can be done and yields increased with 
the equipment you have on your farm. Dependable chemical 
control of weeds in soybeans is lacking generally except for 
the control of grasses. Your rotary hoe and shovel cultivator 
are important tools to control weeds and help increase 
soybean profi ts. Use them right and the profi ts are yours. 
That’s what we found at Purdue University when we studied 
the effectiveness of the rotary hoe and shovel cultivator over 
a 3-year period. We planted 45 to 50 pounds per acre of 
Harosoy soybeans in rows 40 inches apart and also 110 to 
120 pounds per acre solid (7-inch drill rows) on plowed and 
well-prepared, good, dark-colored soil at Lafayette, Indiana. 
This is good soybean soil, and like most good soils it is 
weedy. We planted June 1 in 1955, May 18 in 1956, and June 
5 in 1957, about the same time our neighbors planted. Our 
treatments were replicated four times in plots about 300 feet 
long and four rows wide in the row experiment and 12 feet 
wide in the solid-seeded experiment. With plots of this size 
we were able to rotary hoe, cultivate, and combine at speeds 
and under conditions like you do on your farm.
 “We left some plots uncultivated, some we rotary hoed 
only, others we hoed and shovel cultivated, and in one case 
we even hand weeded in addition to hoeing and cultivating. 
The treatments we used and the results we obtained are 
shown in Tables 1 and 2. In each year we had a good soil-
moisture supply at planting, and rainfall was generally 
abundant and timely through August. September was usually 
hot and somewhat dry. In each year we rotary hoed and 
cultivated when we considered it most timely to do a good 
job for best weed control.
 “In 1955 the predominant weed was barnyard grass, 
which was very abundant. In 1956 and 1957 we were 
bothered most with smart weeds, ragweeds, pigweeds, and 
panic grass (Figures 1, 2 and 3).

 “In 1956 and 1957 we harvested all the weeds from 
several areas in all plots to determine how many weeds we 
had in our soybeans. We were surprised to learn that we 
grew over 2 tons (4,006 pounds) of dried weeds per acre in 
our 40-inch-row uncultivated soybeans. Even with so many 
weeds we averaged over 26 bushels of beans per acre. This 
was, however, over 10 bushels per acre less than in the area 
where we had very few weeds. We don’t like weeds, but 
weedy beans are certainly worth harvesting.
 “In 40-inch rows, highest yields and No. 2 market grade 
soybeans were obtained when the beans were rotary hoed 
twice and shovel cultivated twice (Table 1). These beans 
had only 332 pounds of dried weeds per acre, and most 
farmers would call them ‘clean.’ Additional rotary hoeing, 
cultivating, or hand weeding had essentially no effect on 
yield but did produce No. 1 soybeans.
 “With one rotary hoeing and one shovel cultivation we 
averaged only 1.4 bushels per acre less than for two rotary 
hoeings and two shovel cultivations, but we had almost three 
times as many weeds (949 pounds per acre) and the beans 
graded No. 3.
 “The rotary hoe is very effective in reducing weed 
populations, but it cannot do the entire job of producing 
maximum yield. We dropped from 3,067 pounds of weeds 
per acre with two hoeings to 2,362 pounds when we hoed 
three times (Figures 1 and 2). When we used the rotary 
hoe only, we produced No. 4 beans. Our yields were 3 to 5 
bushels lower with hoeing only than when we added one or 
two shovel cultivations to our culture.
 “In our solid-seeded soybeans (Table 2) rotary hoeing 
had little effect in reducing weed population or in increasing 
yield in 1956 or 1957. Weeds were not abundant in these 
years as you will note in Table 2. In 1955 barnyard grass was 
especially bad, and we had a lot of it whether we hoed or not. 
With a single hoeing in 1955 yields were increased from 26.8 
to 30.3 bushels per acre. The grade was raised also from No. 
3 to 2.
 “To sum it up, we believe the best culture of row beans 
is two timely rotary hoeings plus two shovel cultivations. 
This treatment should give the most economical returns 
under most conditions and should keep weed populations 
near a minimum. Stage of weed and bean growth, and soil 
and weather conditions should govern when you do these 
jobs. With two hoeings and two shovel cultivations we hoed 
about 16 and 22 days after planting and cultivated about 27 
and 39 days after planting during the 3-year study.
 “In solid seeding a single timely rotary hoeing should 
generally give most economical returns.
 “When beans become crusted during emergence, the 
rotary hoe should be used to break the crust to aid emergence 
even if this is not timely for weed control.”
 Tables: (1) The effect of cultural weed control on the 
yield of dried weeds, percentage of foreign material in the 
grain, market grade, and yield of Harosoy soybeans grown in 
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40-inch rows at Lafayette, Indiana, 1955-1957.
 (2) The effect of cultural weed control on the yield of 
dried weeds, percentage of foreign material in the grain, 
market grade and yield of Harosoy soybeans seeded solid 
(7-inch drills) at Lafayette, Indiana, 1955-1957.
 Three fi gures, each of weed growth and each taken 
on two dates (about two months apart) contain detailed 
captions. Address: Research agronomist, crops research 
division, Agricultural Research Service, USDA and associate 
prof. of agronomy, Purdue Univ. [West Lafayette, Indiana]; 
and superintendent of Agronomy farm, Purdue Univ., 
respectively.

1296. Soybean Digest. 1959. Dillon wins Iowa soybean yield 
contest. March. p. 16.
• Summary: “M.E. Dillon of Keota, Iowa, was a double 
winner at the Iowa Crop Improvement Day at Ames Feb. 17.
 “He was fi rst place winner of the Iowa Master Soybean 
Contest, with a yield of 51.45 bushels per acre. And he was 
also contour master corn grower, with a yield of 158.76 
bushels per acre.
 “As winner of the soybean contest, Dillon received the 
John Sand Trophy given by Sand Seed Service, Marcus. 
His entry was sponsored by the Sigourney Chamber of 
Commerce.
 “The contest fi eld of 4 acres was in oats in 1957 and 
corn in 1955 and 1956. The fi eld was spring plowed the fi rst 
part of May, disked twice and harrowed before planting. 
The fi eld was planted May 26 with Hawkeye soybeans in 
31-inch rows at the rate of 1½ bushels per acre. The fi eld 
was cultivated twice, and was combined Oct. 10 with a self 
propelled Massey-Harris combine on a dry day.
 “Second place winner was Jimmy Pierce, Minburn, with 
a yield of 50.59 bushels per acre. He received a silver plaque 
from Iowa Soya Co.
 “Third place winner was Kenneth Taylor, Indianola, 
with a yield of 48.17 bushels per acre.”
 A portrait photo shows M.E. Dillon.

1297. Soybean Digest. 1959. Fox wins 1958 yield contest in 
Delaware. March. p. 16.
• Summary: “Elwood T. Fox, Jr., Bear, won the Delaware 
Crop Improvement Association soybean yield contest in 
1958 with a yield of 51.8 bushels per acre and was crowned 
soybean king at the annual DCIA banquet.
 “Fox grew Clark soybeans, planting them May 30 in 38-
inch rows at a rate of 90 pounds per acre. Preceding crop was 
corn. He used 200 pounds of 5-15-15 fertilizer per acre.
 “Other soybean contest winners:
 “Allen D. Figgs, Seaford, whose Dormans yielded 49 
bushels per acre. He planted May 25, in 38-inch rows at the 
rate of 45 pounds per acre. No fertilizer was used. Preceding 
crop was wheat.
 “Joshua T. West, Bridgeville, 48.9 bushels per acre with 

a farmer selection. He planted May 20 in 36-inch rows at a 
rate of 40 pounds per acre. The crop followed small grain 
and West fertilized with 600 pounds of 0-20-20 per acre.
 “Wayne E. Hickman, Frankford, 47.3 bushels per acre 
with Ogden planted May 31 in 40-inch rows at a rate of 50 
pounds per acre. The crop followed sod and no fertilizer was 
used.
 “Olin Gooden, Felton, 47 bushels with Clark planted 
June 10 in 40-inch rows at a rate of 50 pounds per acre. The 
crop followed corn and 200 pounds of 0-25-25 were used.
 “Ernest Council, Jr., 46.8 bushels with Clark planted 
May 30 in 40-inch rows. Preceding crop was soybeans. No 
fertilizer was used.
 “A total of 30 contestants had a yield of 40 bushels or 
more last year and made the 40-bushel club. Twenty-fi ve of 
the 30 used fertilizer. Eighteen grew the Clark variety, fi ve 
Wabash, four Ogden, and one each Dorman, S-100 and a 
farmer selection.
 “Ten of the 40-bushel contestants planted in 40-inch 
rows, seven in 38-inch rows, fi ve in 36-inch rows, three in 
42-inch rows, two in 28-inch rows, and one each in 18-inch, 
35-inch and 30-inch rows.
 “Planting dates varied from May 20 to June 18.”
 A photo shows Elwood T. Fox, wearing a crown, 
standing in front of a banner that reads “40 Bushel Club.”

1298. Soybean News (NSCIC). 1959. Indiana soybean yield 
winners. 10(1):3. April.
• Summary:  See next page. A table shows that the winning 
Indiana yields have increased from 41.1 bushels per acre in 
1940 to a high of 63.6 bu/a in 1954.

1299. Brim, Charles A.; Mason, David D. 1959. Estimates 
of optimum plot size for soybean yield trials. Agronomy 
Journal 51(6):331-34. June. [5 ref]
• Summary: Summary: “Size was estimated from an index 
of soil heterogeneity (Smith’s b) and cost estimates in 
man-hours. An average value for b of 0.529 was obtained. 
For guarded plots the optimum plot size was estimated as 
3.6 times the basic unit (3 by 8 feet). Plots of 2 basic units 
were for all practical purposes as effi cient as the estimated 
optimum from the standpoint of relative cost per unit of 
information for cost estimates obtained.” Address: North 
Carolina Agric. Exp. Station, Raleigh.

1300. Hardy, Glenn W. 1959. Nitrogen fertilization of 
soybeans. Soybean Digest. June. p. 18. Reprinted from 
Arkansas Farm Research, Jan.-Feb. 1959.
• Summary: “Under excellent growing conditions soybean 
yields of 40 or 50 bushels per acre are not uncommon in 
Arkansas, with higher yields occasionally reported. The 
question of how to increase yields naturally arises in the 
minds of those whose yields are well below these fi gures. In 
an attempt to fi nd at least a partial answer to this question, a 
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study of nitrogen fertilizer of soybeans has been undertaken 
in several states.
 “Soybeans in general are not as responsive to 
fertilization practices as are many of our other fi eld crops. 
The soybean plant is a legume whose root system is normally 
host to microorganisms which are capable of taking nitrogen 
from the air and changing it into a form that the plants can 
use. Agronomists have learned, however, that this source of 
nitrogen is usually not suffi cient by itself for high soybean 
yields. This means that some of the nitrogen that soybeans 
use must come from the soil. Thus it has been suggested that 
soybean yields might well be limited by a defi ciency of soil 
nitrogen.
 “From time to time workers in other states have reported 
results of fi eld trials using nitrogen on soybeans. In some 
cases increases in yield have been reported, while in others 
there has been very little response.
 “In recent years some of the North Central States have 
reported small but economic increases in soybean yields 
when nitrogen was sidedressed at the very early bloom stage. 
This past season two such experiments were carried out at 
branch experiment stations in Arkansas. Different nitrogen 
carriers were sidedressed at two levels of nitrogen, as shown 
in table 1. It can be seen readily that nitrogen sidedressed 
at the very early bloom stage did not increase yields in 
1958. The small yield differences that did occur were not 
signifi cantly different in the statistical sense.
 “A fi eld trial in which nitrogen was applied in a factorial 
experiment with phosphorus and potassium was conducted 
at the Rice Branch Station on Crowley silt loam in 1957 and 
repeated in 1958. The fertilizer was applied in a band 2 to 3 
inches to the side of the plants a few days after emergence. 
A similar experiment was conducted in Lafayette County 
outlying from the Southwest Branch Station on Lonoke silt 
loam in 1958. In this instance the fertilizer was placed under 
the bed prior to planting. All three tests were replicated fi ve 

times. Only the nitrogen effects will be 
discussed here.
 “The data in table 2 show that only a very 
small increase in yield was obtained from 
nitrogen applications at Stuttgart in 1957, 
with no response to applied nitrogen in 
1958. A small but unimportant decrease in 
yield resulted from nitrogen applications in 
Lafayette County in 1958.
 “While none of the data presented here 
indicate marked response to nitrogen, it 
would be well to remember that the past 2 
years have been excellent ones for soybean 
production in Arkansas. Umbreit and Fred 
pointed out many years ago at the University 
of Wisconsin that under optimum growing 
conditions, where the carbohydrate-nitrogen 
ratio in the plant was kept balanced, the 
soybean preferred free nitrogen from the air 

rather than fertilizer nitrogen. However, if the balance was 
disturbed by any cause, including adverse temperature and 
moisture relationships, fertilizer nitrogen was desirable.
 “Also, with one exception, the soils used in this study 
showed a capacity for producing relatively high soybean 
yields without fertilization. With these things in mind, it 
seems possible that in other years on the same or different 
soils greater response to nitrogen may be obtained. Work will 
be continued on this problem.”
 Tables show: (1) Effect of nitrogen sidedressed at very 
early bloom stage on soybean yield, 1958. (2) Average 
nitrogen effect in 2 by 3 NPK factorial experiments. Address: 
Asst. Agronomist, Univ. of Arkansas.

1301. Rattray, A.G.H. 1959. The soya bean in Rhodesia. 
In: Legumes in Rhodesian Agriculture: Proceedings of 
the Fourth Conference of Specialist Offi cers. Ministry of 
Agriculture, Salisbury. 131 p. See p. 34-43. Held 9-11 June 
1959 at the University College of Rhodesia and Nyasaland. 
[3 ref]
• Summary: Contents: Introduction. Botanical classifi cation. 
Climatic conditions. Soil requirements. Position in the 
rotation and effect on the soil. Preparation of seed bed. Time 
of planting. Depth of planting. Spacing and rate of seeding. 
Manuring and fertilizing. Cultivation. Harvesting. Yields. 
Diseases. Insect pests. Varieties. Chemical analyses. Use of 
soya beans. Production of soya beans. Prices and marketing. 
The future of soya beans in Rhodesia. Summary. Discussion.
 “In spite of its great potential value, and the fact that for 
fully twenty years it has been grown successfully on research 
stations and been found well suited to Rhodesian conditions, 
the soya bean is today planted on few farms in this country. 
This neglect seems surprising when one considers the lack 
of, and the search for, additional cash crops to maize which 
can be cultivated on the more fertile soils in the higher 
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rainfall areas. It seems, and is, inexplicable when one 
considers that many of the other leguminous crops, planted 
on an extensive scale both for green manure and fodder 
purposes, are today proving increasingly diffi cult to cultivate 
successfully, and farmers cry out for suitable substitutes. If 
this paper, intended as a summary of soya bean cultivation 
experience on the Salisbury Experiment Station over the 
last twenty years, helps in any way to popularize the crop 
and indicate how it can be grown more widely, it will have 
served some purpose.” Note 1. 1 bag of soybeans weighs 
200 lb. Total soybean acreage increased from 1,902 acres 
in 1954-55 to 4,658 acres in 1956-57. Note 2. This paper 
was presented at the Fourth Conference of the Department 
of Research and Specialist Services. Address: Salisbury, 
Rhodesia.

1302. Bligh, John E. 1959. Soybean growing in Australia. 
Soybean Digest. Sept. p. 68.
• Summary: The author has been a soybean pioneer in 
Australia. For the past 3 years, he has grown soybeans on 
his farm named Anchorfi eld at Brookstead on the Darling 
Downs in Queensland, Australia. Modern seed drilling 
machinery has made it possible for Australia this year to 
produce about 25,000 bushels of soybeans on 1,500 acres.
 “In Australia, the market for soybeans is not supported 
but there is every prospect that in a few years they will be 
in more widespread cultivation, particularly on the Darling 
Downs in Queensland. This newly developing crop in 
Australia has many potential uses as in the United States.
 “The seed is planted from mid-November through the 
early summer months and it takes between 130 and 150 days 
to grow to maturity.
 “We fi nd too that the plant is very sensitive to the 
number of hours of daylight, and that it should not be planted 
until there are at least 14½ hours of light between early dawn 
and twilight. Throughout the early growing life of soybeans, 
every effort must be made to keep out the weeds. The rows 
are from 7 to 14 inches apart. About 40 pounds of beans are 
planted per acre. This low seeding rate is chosen to suit our 
limited rainfall.
 “In Australia, the yields of soybeans have varied 
tremendously. From a harvest of almost nothing to yields as 
high as 31 bushels of beans to the acre have been obtained 
in small areas. The use of irrigation at strategic times in the 
growth cycle can greatly increase the size of the harvest.
 “We have had some success growing soybeans and 
credit it to help received from top line scientists in the U.S.A. 
and my own country.
 “Our biggest problem after maturity is the shattering 
of the seeds. Most varieties we have shatter their seed very 
easily when they mature under fi eld conditions. Everything 
is ready to start harvesting as soon as most of the leaves have 
dropped and the whole plant is fairly dry, and the seed has 
13% moisture.

 “Complete mechanization has come into all phases of 
the harvest, and trucks are used to take the seed from the 
fi eld direct to the silos, with no delay.
 “Soybeans are used in a great variety of ways in your 
country. They are used almost exclusively for full-fat fl our in 
the manufacture of bread in Australia.
 “We obtain a fair yield from a very versatile and 
valuable plant. We have a long way to go to catch up with 
yields that you achieve in this country. Help from American 
soybean breeders would be very valuable. The story of 
soybean growing in Australia is still in its infancy, but being 
one of the pioneers, I have felt it necessary to come from my 
property on the Darling Downs in Queensland to glean as 
much information as I can from you good people and I am 
certainly getting that help.”
 A photo shows John Bligh. Address: Anchorfi eld, 
Brookstead, Darling Downs, Queensland, Australia.

1303. Canada–Dominion Bureau of Statistics, Agriculture 
Div., Crops Section. 1959. Handbook of agricultural 
statistics. Part I–Field crop. Historical series of acreage, 
production, and value, by provinces, of Canada’s principal 
fi eld crops with supplementary data on the supply and 
disposition of the major grain crops. Ottawa, Canada: 
Queen’s Printer and Controller of Stationery. See p. 110-11. 
Sept.
• Summary: Under soybeans, statistics are given for Canada, 
Ontario, and Manitoba, concerning crop year, seeded 
acreage, average yield per seeded acre, production (bushels), 
average farm price, and total farm value. The earliest year 
given for soybean production in Canada and Ontario is 
1941-42, when 10,900 acres were planted, yielding 217,000 
bushels, or 19.9 bu/acre. The total farm vale that year was 
$1,509,000.
 The earliest year given for soybean production in 
Manitoba is 1956-57, when 3,200 acres were planted. They 
yielded 32,000 bushels. In the peak year, 1958-59, 7,000 
acres yielded 70,000 bushels. No fi gures are given after the 
year 1960-61, when only 6,000 bu were produced on 500 
acres. Address: Canada.

1304. Cowan, J.C. 1959. Oilseed utilization research. 
Chemurgic Digest. Sept. p. 8-13. [33 ref]
• Summary: Three graphs collectively titled “Soybeans” 
show: (1) Production, which has risen from almost zero 
in 1930-31 to almost 600 million bushels today. (2) Yield, 
which has risen from about 11 bu/acre in 1930-31 to almost 
25 bu/acre today, and (3) Acreage, with separate graphs for 
planted and harvested. Both rose from almost zero in 1930-
31 to almost 25 million acres today.
 “Until recently, most of our endeavors were primarily 
concerned with soybeans and not with fl axseed or saffl ower.” 
Address: Northern Regional Research Lab., Peoria, Illinois.
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1305. Budisic, Marko. 1959. Utjecaj gustoce sjetve na prinos 
soje [The infl uence of the density of sowing on the yield 
of soya-beans]. Savremena Poljoprivreda (Contemporary 
Agriculture) 7(10):812-18. Oct. [3 ref. Scr; eng]
• Summary: “Summary: During the period 1956-1958, 
the Institute for the advancement of Agriculture in Osijek 
conducted experiments concerning the question of 
investment with soya-beans. The variations in investment 
consisted in sowing the crops in rows, separated by distances 
varying from 30-70 cm., and in spacing the plants in the 
rows at 3.5 and 8 cm.
 “The check-plots were sown in rows 50 cm. apart and 
with plants, spaced within the rows at 5 cm. In all these 
experiments the variety: Dicksman-Grüngelbe was used.
 Note: As of Sept. 2015, Osijek is the 4th largest city in 
Croatia.
 “It has been stated that rather similar yields of kernels 
have been obtained where the crops were sown in rows 
30-50 cm apart, but, with greater certainty where the rows 
were less far apart. On plots, where the crops were sown in 
rows further apart (60-70 cm) the yields showed a tendency 
to decrease, averaging 1.5-17.5% when compared with the 
results of the check-plots.
 “The crops, sown in rows 30 cm apart with plants 
spaced at 3 cm within the rows, yielded only 6.2% more 
kernels, when compared with plots on which the plants were 
sown in rows 50 cm apart and spaced at 3 cm in the rows.
 “Because of the possibility of cultivating the crops 
mechanically between distant rows, an investment based 
on sowing in rows 40-50 cm apart and applying of 80-100 
kg of seed per/ha (the quantity of seed depending upon the 
size of the kernels) is to be recommended.” Address: Ing., 
Zavod za unapredenje poljoprivredne [Inst. for Agricultural 
Advancement], Osijek, Yugoslavia.

1306. Myers, Frank K. 1959. Calhoun County farmer blazes 
trail for soybeans: Responsible for majority of area seed. 
Times and Democrat (Orangeburg, South Carolina). Dec. 6. 
p. 3B.
• Summary: The trailblazer is private soybean breeder John 
E. Wannamaker of St. Matthews, South Carolina. The date 
on this article is diffi cult to read. It was defi nitely a Sunday 
in December, probably December 6. The year appears to 
be 1959, and is probably during the 1950s. Note: John 
Wannamaker lived 1888 to 1965.
 “In the early 1940s, the soybean was comparatively 
unknown in Calhoun County. Today, soybeans are the 
county’s major crop as far as acreage is concerned and 
agriculturalists credit one man with making it both profi table 
and popular.
 “That man is John E. Wannamaker, an individual with 
great determination and singleness of purpose, who has, after 
meticulous and patient experimentation, been responsible for 
producing by far the majority of the seed used throughout 

South Carolina’s Coastal Plain and in other states, also.”
 Soybeans are also a major crop in neighboring 
Orangeburg County. Planters in both counties once depended 
solely upon cotton for their cash crop.
 “Strangely enough, the development of a profi table and 
satisfactory soybean was born of the depression years in the 
early 1930s. Wannamaker had fi rst planted the oil-carrying 
bean back in 1922 when he tried out a variety known as the 
‘Mammoth Yellow.’ His failure was outstanding.
 “The reason was that the soybeans at that time had one 
great shortcoming–the pods shattered. Today, no farmer 
will plant soybeans unless they are of a shatter-resistant 
strain. And the development of the shatter-resistant beans is 
attributed, in this area at least, to Wannamaker alone.
 “The combine is the answer to the soybean harvesting 
problem, but to successfully harvest them, the beans must be 
in the pod when the plants meet the cutters.”
 In 1932 Wannamaker got interested in the development 
of a shatter-resistant strain of soybeans–inspired by the 
success of his friend, O.H. Weinges. Farmers were hit hard 
by the depression, and the soybean looked like it could help 
them. So Wannamaker started with the Otootan variety. 
Though it shattered badly, its hay was widely sought by 
dairymen and the venture was moderately successful.
 In the late 1930s, while inspecting a fi eld of Clemson 
variety soybeans, Wannamaker noticed one plant that showed 
no signs of having shattered. He saved the seed, planted it 
the next year, and noticed that about half the plants failed to 
shatter. “Again he used selective planting and found that his 
results were so stabilized that he was able to offer the seed to 
other farmers with a certainty that their plants, too, would not 
shatter. He named this strain the ‘CNS’ and popular usage 
has dubbed it the ‘Clemson Non-Shattering’ bean although 
Wannamaker says that the strain now has its own identity.
 “His interest in developing new strains was whetted by 
his success and since then he has carried on a program of 
continual experimentation to adapt and perfect even better 
strains.
 “Today on his fertile farm about a mile from St. 
Matthews on State Highway No. 6, he has a test plot on 
which 18 different strains were grown during the past season. 
His most promising strain he has named the ‘JEW-45’, but 
he has others such as a cross between Coker’s Yelnando and 
Roanoke, the Jackson, Lee and numerous others identifi ed 
only by numbers.”
 And so one experiment follows another until 
Wannamaker is sure that a strain is stabilized and there will 
be no throwbacks. He is working to fi nd a soybean strain that 
will have the highest yield, be the most shatter-resistant, will 
weather best, which has a heavy distribution of pods high on 
the stalk for that the combine can get all of the crop, which 
does not ‘lodge’ (lean toward the ground from the weight of 
its pods or from wind pressure), which has a good maturity 
date after planting following a grain crop, and which has the 
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highest oil content.”
 In Calhoun County, soybeans typically contain about 
19% oil, but Wannamaker has developed several strains that 
contain more than 21%. Average yield in the county is 20-25 
bushels per acre, but some of Wannamaker’s strains average 
nearer 30 bushels per acre. “He discounts claims of some 
farmers who say they have netted up to 70 bushels an acre 
with his strains.” Wannamaker’s strains are in maturity group 
8, which is late, so they can be planted successfully after a 
fi rst crop of grain and still mature before the fi rst frost.
 “Orders for Wannamaker’s seed come from all parts of 
the Southeast. They are processed at his home and mailed 
direct to the purchaser. Generally the demand exceeds the 
supply, but for the last few years there have been some beans 
left over which are sold to the oil companies.”
 “’I used to advertise some in farm magazines and in 
other publications and used to sell all of my seed each year,’ 
he said. ‘Haven’t done much advertising the last few years. 
Guess that’s why I have seed left over.’
 “He estimates that during a good year he will sell about 
4,000 bushels of seed, while sometimes the sale will drop to 
about 2,000 bushels.”
 Wannamaker’s “interests are heart and soul in the 
development of a better and better and better plant. His 
friends and neighbors in Calhoun County don’t believe he’ll 
ever be satisfi ed. They believe he will keep on working and 
experimenting ever seeking perfection. They don’t believe 
he’ll ever fi nd it. His sights are aimed too high, they say. No 
matter how perfect a plant he develops, he will continue, 
through his lifetime, to seek a way to make it even better.”
 Large photos show: (1) John E. Wannamaker standing 
in a fi eld of mature soybeans, inspecting an experimental 
row. (2) W.E. Smith II using a combine pulled by a tractor to 
harvest some Wannamaker type soybeans.

1307. Ballatore, G.P. 1959. La soia in Sicilia [Soybeans in 
Sicily]. Italia Agricola 96(8):659-65. [Ita]*
• Summary: Discusses trials of soybeans grown for seed in 
Sicily, where the crop shows promise when growing in the 
spring/summer under irrigation. The best time for planting 
was mid-April to early May. Medium-late varieties (the best 
were Lincoln and Hubert 33) yielded 1,500 to 2,000 kg/ha 
of seed, more than the early varieties. Soybeans are used in 
Sicily for feeding cattle. Address: Ist. Agron., Univ. Palermo, 
Sicily, Italy.

1308. Boletin de Divulgacion (Bogota, Colombia). 1959. La 
soya [Soyabeans]. No. 18-19. p. 14-16. [Spa]*
• Summary: Soybeans appear to have the potential to 
become an important crop in the cotton-growing area of 
Colombia, especially in the Cauca Valley, where they could 
be introduced into the crop rotations. Preliminary results 
from varietal trials are summarized. The variety Pelícano 
showed good adaptation and yielded 1,529 kg/ha of seed. 

Wabash is considered suitable for green manure only and 
Otootan for fodder.

1309. Canterbury Agricultural College. 1959. Soya 
bean trials (I.D. Blair and Miss A. Bennett). Canterbury 
Agricultural College, Annual Review (Lincoln, New 
Zealand). p. 70-72. For the year ending 30th June 1959.
• Summary: “By arrangement with the Field Crop 
Committee (D.S.I.R.) it was decided to make a re-appraisal 
of the possibility of growing the soya bean under New 
Zealand conditions. An unfavourable report was made on 
this crop 20 years ago (M.A. Black. 1939. “Soya beans.” 
New Zealand J. of Science and Technology 21(1A):46a-
60a. June), but it is believed that the availability now 
of new varieties developed for New Zealand latitudes 
could alter the prospect. In addition, the factor of seed 
inoculation using strains of Rhizobium japonicum could also 
be important. Two fi eld trials were conducted, one at the 
Canterbury Agricultural College, and an identical one at the 
Rukuhia Soil Research Station, Hamilton (Department of 
Agriculture).
 The seed of 9 varieties was obtained from Iowa and 
Minnesota, USA: Capitol, Chippewa, Norchief, Grant, 
Harosoy, Lincoln, Hawkeye, Black Hawk, Adams. Under 
dry conditions and relatively low soil fertility, yields ranged 
from 21.6 to 35.7 bushels/acre. Further studies are planned, 
with special attention to inoculation with rhizobia bacteria. 
Address: Dep. of Agricultural Microbiology.

1310. Dutta, Prasanta K. 1959. The effects of previous crops 
on growth, yield and certain chemical constituents of two 
soybean varieties. Thesis, University of Minnesota. 53 p. 
Abstracted in Dissertation Abstracts 19(11):2707-08 (1959). 
[60+ ref]*
Address: Minnesota.

1311. FAO (Food and Agricultural Organization of the 
United Nations), Plant Production. 1959. Tabulated 
information on tropical and subtropical grain legumes. 
Rome, Italy: FAO. xiv + 367 p. 28 x 21 cm.
• Summary: This publication was compiled from the replies 
of questionnaires submitted to agricultural stations, or 
other organizations, in tropical and subtropical countries. 
Information is given on morphology and habit, uses, yield, 
and quality of grain and/or forage. Among the many species 
considered are soybeans, peanuts, winged beans, and 
bambarra groundnuts (Voandzeia subterranea). An appendix 
gives the geographical location of the contributing stations 
and countries, together with data on local temperature, 
precipitation and soil type. This work is in English, only, but 
French and Spanish equivalents of the headings are given.
 Page vii shows the various countries from which 
information on the cultivated soybean was collected. At least 
one page is devoted to the soybean in each of these countries, 
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as follows:
 (1) Angola (p. 90). Local name: Soja Preta. Station 
submitting information: Estacao Agricola Central, Vila 
Salasar. Seed yield: 1,400 kg/ha. Uses: Green manure, 
human consumption, livestock feed, oil extraction. Angola 
#2 (p. 107). Station submitting: Estacao de Melhoramento de 
Plantas, Nova Lisboa for variety Medium Yellow. Seed yield: 
500–2,500 kg/ha. Uses: Human consumption, livestock feed, 
oil extraction.
 (2) Belgian Congo (p. 91). Station submitting: 
I.N.E.A.C. Station, Gandajika. Seed yield: 260-850 kg/ha. 
Use: Human consumption.
 (3) Jamaica (p. 92). Station submitting: Department of 
Agriculture, Kingston. Seed yield: 1,080 kg/ha. Uses: Green 
manure, human consumption, livestock feed.
 (4) Puerto Rico (p. 93). Local names: Habichuela Soya, 
Haba Soya. Station submitting: U.S. Federal Agricultural 
Experiment Station, Mayaguez. Seed yield: 1,620–2,160 kg/
ha. Uses: Green manure, human consumption, livestock feed, 
oil extraction.
 (5) Southern Rhodesia (p. 94). Station submitting: 
Agricultural Experiment Station, Salisbury. Seed yield: 1,500 
kg/ha. Uses: Human consumption, livestock feed.
 (6) Thailand (p. 95). Local names: Tua Luang, Tua 
Nao, Tua Mei Tai. Station submitting: Mehjo Agricultural 
Experiment Station, Mehjo. Seed yield: Not given. Uses: 
Human consumption, livestock feed, oil extraction.
 (7) Belgian Congo (p. 96-98, 100, 102, 104, 105, 108, 
109, 112, 113). Local names: Soja. Stations submitting: 
I.N.E.A.C., Yangambi for varieties 37/S/38/345/666 
(introduced from South Africa), Atootan (Otootan; 
introduced from Brazil), Jubitan 109 (introduced from 
Southern Rhodesia), Palmetto (introduced from Brazil), 
and Trinidad (introduced from Nigeria), I.N.E.A.C. Station, 
Nioka, Ituri for varieties Atootan SH. 030 and Herman SH. 
02 (both introduced from USA), INEAC Station, Bambesa 
for varieties E.35 and S.H.E. 43, I.N.E.A.C. Station, 
Keyberg, Elisabethville for variety K 92/6/2/2/1, I.N.E.A.C. 
Station, Mont Howa, Ituri for variety Mammoth, I.N.E.A.C. 
Station Rubona, Ruanda for variety Palmetto. Seed yields: 
1,000–1,500 kg/ha (2 varieties at Yangambi), and 500 kg/
ha at Nioka. Uses: Green manure, human consumption, 
livestock feed, oil extraction.
 (8) Australia (p. 99). Station submitting: Department 
of Agriculture and Stock, Brisbane, Queensland for variety 
Clemson Non-shatter. Source of crop: Introduced from the 
USA. Seed yield: Not given. Uses: Human consumption, 
livestock feed, oil extraction.
 (9) Morocco (p. 101). Station submitting: Centre de 
Recherches Agronomiques for variety Gibson S.C. 335. 
Seed yield: 400-500 kg/ha. Uses: Green manure, human 
consumption, livestock feed, oil extraction.
 (10) Brazil (p. 103). Station submitting: Instituto 
Agronomico, Campinas, Sao Paulo. Variety name: I.A.455. 

Seed yield: 1,200–1,600 kg/ha. Uses: Erosion control, green 
manure, human consumption, livestock feed, oil extraction.
 (11) India (p. 110). Station submitting: Department of 
Agriculture, Nagpur, Madhya Pradesh for varieties S.B. 
5 and S.B. 8. Seed yield: 1,486 and 1,172 kg/ha. Uses: 
Livestock feed.
 (12) Ceylon (p. 114). Station submitting: Agricultural 
Research Station, Maha Illuppallama for variety Yellow 
(introduced from India). Seed yield: 860–1,080 kg/ha. Uses: 
Green manure, livestock feed, oil extraction. Address: Rome, 
Italy.

1312. Shih, Shêng-han. trans. 1959. On “Fan Sheng-chih 
shu”: An agriculturistic book of China written by Fan Shêng-
chih in the fi rst century B.C. Peking, China: Science Press. 
(Kexue Press). 68 p. 28 cm. Reprinted several times, incl. 
1974. No index. [10 ref. Eng; Chi]
• Summary: This book is “A collection of the fragmentary 
remains of original Chinese text of ‘Fan Shêng-Chih 
Shu,’ rearranged, translated into English and discussed 
in an analytical essay.” The Chinese text appears on each 
left-hand page, and a parallel text translation with critical 
commentaries in English appears on each right-hand page.
 Contents: Preface. The fragmentary remains of 
the original text of Fan Shêng-Chih Shu (with English 
translation): 1. Basic principles of farming. 2. Choice of 
date and sorts for sowing. 3. To treat the seeds (to give 
drought-tolerant plants). 4. Cultivation of certain crop 
plants. 5. Harvesting. 6. Seed corn, selection and storage. 
7. Cultivation in shallow pits. A brief analytical survey of 
Fan Shêng-Chih Shu: I. Fan Shêng-Chih the agriculturist 
and his book Fan Shêng-Chih Shu. II. The background 
of Fan Shêng-Chih Shu. III. Subject matters dealt with in 
Fan Shêng-Chih Shu. Appendix I. Table of approximate 
equivalents of measures used in Fan’s book. Appendix II. 
Table of the 24 sub-seasons of a Chinese calendar year.
 The text of more than 3,000 words was translated by 
Shih Shêng-Han at the Northwestern College of Agriculture, 
Wukung, Shensi.
 A translation of the parts that mention soybeans is given 
at the original document: See Fan Shengzhi shu (10 BC).
 4.8 To plant hemp: Ameliorate the ground thoroughly 
before sowing... 4.9 To plant male hemp: Plough and drill the 
fi eld in spring time when it thaws. After sprouting of weeds, 
apply manure and plough down, harrow to level out (then 
sow). See also 4.8.1 to 4.9.1.
 “5. Harvesting... 5.2 How to harvest beans: When the 
pods begin to darken and stalks are grey, reap immediately,–
or else you will lose the falling seeds. Hence the saying goes: 
“beans ripen on (threshing) ground.” Ripening on threshing 
ground means harvest with green pods above and darkened 
pods below.” Then describes how to harvest female and male 
hemp plants. “5.3.2. Twenty days after summer solstice, soak 
harvested male hemp plants in water to soften. Basts thus 
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obtained are as good as silk.”
 7.5 Lesser beans (azuki) “4 to 5 shêng per mou, may be 
sown among melons; the bean leaves can be sold as greens.” 
7.8 mentions cultivation of Perilla and sesame in shallow 
pits. Address: Ph.D., Prof. of Plant Physiology, Northwestern 
College of Agriculture [Wukung, Shensi], China.

1313. Stojkovic, Angelina. 1959. Pojedinacno i uzajamno 
dejstvo mineralnih dubriva na prinose soje na Kosovu 
[Single and compound effect of fertilizers on the yield of 
soya in Kosovo, Yugoslavia]. Zbornik Naucnih Radova, 
Institut za Poljoprivredna Istrazivanja AKMO–PEC (Review 
of Research Works of the Institute for Agricultural Research–
PEC) 2(2):125-38. [9 ref. Scr; eng]
• Summary: “Soya as an oil and protein containing plant was 
not known in the region of Kosovo, and there was therefore 
no experience for its cultivation... Combination of all 3 
nutrient elements (nitrogen, phosphorus, and potassium) 
in the total amount of 800 kg/ha gave very good results; 
nitrogenous fertilizers, when applied singly did not pay, 
but only in combination with others. The effect was very 
pronounced in the initial stage of the plant growth.” Address: 
Ing., Yugoslavia.

1314. Tanganyika Department of Agriculture, Annual Report. 
1959. Main crops: Oil seeds, pulses. For the year 1958. Part 
I. p. 7-9.
• Summary: Continues studies reported the previous year. 
Mafura Nut (Trichilia emetica) was a new oil seed studied. 
Production of groundnuts in the Central Province was greater 
in 1958 than the previous year–over 3,000 tons being sold 
through the Native Administration markets alone. “Among 
the types of pulses grown are grams (Phaseolus species), 
various kinds of beans, including haricot beans (Phaseolus 
vulgaris), bonavist beans (Dolichos lablab), soya beans 
(Glycine max), chick peas (Cicer arietinum), pigeon peas 
(Cajanus indicus), bambarra nuts (Voandzeia subterranea), 
cowpeas (Vigna sinensis), and fi eld peas (Pisum sativum).” 
It is estimated that over 12,000 tons of pulses were marketed 
during the year.

1315. Tanganyika Department of Agriculture, Annual Report. 
1959. Date of planting. Soya. For the year 1958. Part II. p. 
10-11, 26.
• Summary: One table compares the yield of groundnuts, 
maize, and soya when they were planted at Ilonga in early 
January and early March. All three crops had much higher 
yields in January.
 Table 10 shows the reduction in yield for 6 crops (incl. 
soya beans and groundnuts) once the last good planting date 
is passed.
 Table 11 titled “Effect of date of planting on three crops 
to which fertilizers have been applied–lb. per acre” (p. 10) 
shows the effect of sowing date on yields of maize, soya and 

groundnuts. In trials at Ilonga, soyabeans gave the highest 
yields (795 lb/acre) when planted on December 11. Soybeans 
planted on Dec. 28 yielded only 499 lb/acre.
 In the section titled “Crops” is a full-page subsection on 
“Soya” (p. 26). “A single plant selection from Hernon 237 
has out-yielded the parent variety in three successive years 
(1956-1958) and is being bulked up for issue as Hernon 
Nachingwea.” Other varieties include Light Speckled and 
CNS.

1316. Soybean Digest. 1960. 62 bu. contest winner in 
Indiana. Jan. p. 21.
• Summary: “For the fi rst time in the 20-year history of the 
Indiana state soybean yield contest, a Lake County farmer 
has brought the championship to northern Indiana. Floyd 
Indiana. Floyd Duncan, Jr., operator of almost 1,000 acres of 
farmland, checked 61.9 bushels per acre on his best fi ve from 
a total of 140 acres of farmland to win the 1959 title.
 “Duncan planted the Harosoy, the most widely grown 
variety in Indiana. in 40-inch rows May 20. Contrary to 
common practice, he plowed down 9 acres of clover for 
soys, manured the fi eld with 5 tons per acre, and used a 
starter fertilizer of 450 pounds of 3-9-27 per acre. The fi eld 
had been limed previously and had received an application 
of rock phosphate. Duncan’s yield is second highest in the 
state’s history, topped only by the Benton County yield of 
Tom Maddox of 63.6 bushels per acre in 1954. Walter Lottes, 
Dubois County, won in 1958 with a yield of 57.6 bushels an 
acre.
 “Other high yields were widely distributed over 
the state, according to K. E. Beeson, Purdue University 
agronomist, in charge of the contest for the Indiana Crop 
Improvement Association. One hundred forty-eight farmers 
in 34 counties had their yields checked under the supervision 
of their county agents. The number of contestants has been 
exceeded only once in 20 years.
 “Kash Kissick, Jr., Henry County, was second with a 
yield of 59.4 bushels, and A.E. Drake, Hendricks County, 
was a close third with 59.3 bushels. Other high yields: A. 
Wayne Drake, Hendricks County, 58 bushels; Clarence 
Mesker, Vanderburgh, 56.9; Walter Bates, Sr., Vigo, 56.3; 
Harold McDermit, Madison, 54.9; Clarence Roger s, 
Madison, 54.8; Gwen Rudolph, Dubois, 54.4, and James 
Billingsley, Johnson, 53.8. Six of the contestants with the 
high yields planted the Clark variety, three the Harosoy, and 
one the new Shelby. Other varieties’ planted in the project 
included the Hawkeye, Lindarin, Lincoln, Adams, Perry and 
Roe.
 “Contestants are reducing their row width, Beeson says. 
Many used 38-inch rows and a few reduced width to 20 
inches. Higher yields per acre were the obvious objective. 
Most growers depended more on a high fertility level than 
direct fertilization. The side band applicator, however, 
permitted use of heavier starter applications than was 
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common a few years earlier.
 “Two farmers in the high 10 yields used 20-inch rows, 
and two reported side dressing with nitrogen with satisfying 
results, Beeson points out.
 “Time of planting ranged from early May to early June, 
and the amount of seed ranged from 45 pounds to 90 pounds 
in wide rows. Most common crop rotation is corn, one or two 
years, soybeans, grain and clover.
 “Indiana crop champions will be honored at the annual 
banquet of the Indiana Crop Improvement Association at 
Purdue Jan. 28.”

1317. Belozerova, N.A. 1960. [Preceding crops for 
spring wheat in the steppe regions of Siberia]. Zemledelie 
(Agriculture, USSR) 8(2):56-59. Feb. [Rus]
• Summary: In the steppe and forest/steppe regions of 
Siberia, for crop rotations which do not include a herbage 
break, experiments show that spring wheat gives good 
yields when grown on a bare fallow (3,170 kg/ha), or after 
soybeans (2,780), maize (2,660), or sunfl ower (2,200).

1318. Hartwig, Edgar E. 1960. Soybean tests in the Delta. 
Mississippi Farm Research 23(2):6-7. Feb.
• Summary: “Soybean research at the Delta Station is 
directed toward understanding the characteristics needed in 
a well adapted variety and then developing varieties with as 
many of these characteristics as possible. Over the past few 
years 5 new varieties, Dorman, Jackson, Lee, Hood, and 
Hill have been released for production. Each of these was 
thoroughly tested prior to its release to be certain that it was 
adapted to the soil and weather conditions common in the 
Delta.
 “An understanding of the reasons why these varieties 
are better than the older ones aids in predicting that they will 
continue to be superior. Our studies of the factors infl uencing 
yield have shown that several leaf diseases may reduce 
yields. The humid conditions frequently occurring during 
the summer favor the development of these diseases. The 
bacterial leaf diseases pustule and wildfi re which commonly 
occur together, have reduced yields 7 to 15 percent. The 
varieties Lee, Hood, and Hill are resistant to these two 
diseases. Another leaf disease, target spot, has caused 
measurable losses on susceptible varieties in 6 of the past 11 
years. These yield reductions have ranged from 18 percent 
to 32 percent. Jackson, Lee, Hood, and Hill all have a high 
degree of resistance.
 “Soilborne diseases also can cause losses. The clay soils 
common to the area hold moisture very well and will remain 
very wet for several days after a heavy rain. Saturated soil 
favors the development of Phytophthora rot which will kill 
susceptible varieties from seedling stage to late in the season. 
The varieties Dorman, Jackson, Lee, Hood, and Hill all 
appear to have adequate fi eld tolerance.
 “Weather conditions during the autumn may range from 

very humid to extremely dry. The possibilities for very dry 
atmospheric conditions occurring are great enough to make 
it essential that adapted soybean varieties be resistant to 
shattering. Therefore, considerable emphasis has been given 
to shatter resistance in the breeding program. Lee has an 
extremely high degree of shatter resistance, but Hill follows 
closely.
 “Even though the soybean varieties developed in 
the research program are superior to older varieties of 
comparable maturity, the program to develop even better 
adapted varieties is continuing. Each year new crosses are 
made to combine desirable qualities. Selections are made 
from these crosses to obtain true breeding types with the 
desired qualities. Each year several thousand new strains are 
evaluated. The variable weather conditions–extremely wet 
or extremely dry–requires that an adapted variety be tough. 
Because seasons are so variable, a 5- or 10-year average 
yield of a variety is always a better measure of its expected 
performance than are yields for a single year. The disease 
resistance or seed-holding qualities of the newer varieties 
may not be of value every year, but they are inexpensive 
insurance toward reducing seasonal hazards.
 “The seed yield, disease reaction, and other 
characteristics of several of the named varieties are reported 
in Tables 1 to 6. All plantings were made in May. An 
attempt was made to plant between May 1 and 20. In some 
years, however, weather conditions caused the plantings 
to be delayed until late May. In years when plantings were 
made after May 20, early maturing varieties were at a slight 
handicap. Plantings were made in 36- to 40-inch rows at the 
rate of 9 to 10 seeds per foot of row. Since 1954 all plantings 
on the clay have been made with a double-disk opener.
 “Descriptions of varieties in order of preference for 
the Delta area are as follows. Lee has produced the highest 
average seed yields at each location where it has been tested. 
Seed of Lee has a moderately high protein content along 
with a high oil content. Other favorable qualities possessed 
by Lee are excellent seedling vigor, resistance to the major 
diseases...”
 A description of each of the following soybean varieties 
is then given: Hood. Hill Jackson. Dorman, Ogden. Scott, 
Perry and Clark. Bienville, Yelnanda, and J.E.W. 45. 
Roanoke. Dortchsoy 67. Dortchsoy 31.
 Tables show: (1) Seed yield in bushels per acre and 
maturity date of soybean varieties grown on Sharkey Clay 
at Coahoma, Mississippi. (2) Seed yield in bushels per acre 
and maturity date of soybean varieties grown on Sharkey 
Clay at Stoneville, Mississippi. (3) Seed yield in bushels per 
acre of soybean varieties grown on sandy loam at Stoneville, 
Mississippi. (4) Disease reaction of soybean varieties. (5) 
Characteristics of soybean varieties grown at Stoneville, 
Mississippi. (6) Yield of oil and protein per ton of 12% 
moisture soybeans and relative value of these products. 
Address: Research Agronomist, ARS, Crops Research 
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Div., USDA, working in cooperation with the Delta Branch 
Experiment Station, Stoneville, Mississippi.

1319. Lehman, W.F.; Lambert, J.W. 1960. Effects of spacing 
of soybean plants between and within rows on yield and its 
components. Agronomy Journal 52(2):84-86. Feb. [11 ref]
• Summary: “Synopsis: Seed yields tended to be higher at 
the narrow spacing between rows. The effects of spacing 
within row were variable. All four components of yield were 
affected to some degree by spacing. However, seed and pod 
numbers were affected more than seed weight and seeds per 
pod. The relative importance of branches varied with spacing 
for seed and pod numbers but had little or no effect on seed 
weight and seeds per pod.” Address: Univ. of Minnesota, St. 
Paul, MN.

1320. Kerr, J.A. 1960. Growing soybeans in Queensland. 
Queensland Agricultural Journal 86(3):153-57. March 1. 
Summarized in Soybean Digest, Jan. 1962, p. 31.
• Summary: Contents: Introduction. Soybean plant. Varieties 
(Nanda, Yelnando, Clemson non-shatter, and Pelican are 
most promising for commercial seed production; Avoyelles, 
Otootan, and Gatan for green manure or fodder). Time of 
planting. Planting. Depth of planting. Hay stands. Crop 
cultivation. Damage by hares and wallabies. Harvesting. 
Yields. Storage of seed. Soybean hay. Green fodder or 
ensilage. Crop prospects.
 “The Queensland Department of Agriculture and Stock 
has been working for 25 years [i.e., since about 1935] on 
the selection and testing of soybeans in the South Burnett 
district.”
 “Soybeans have been produced in commercial quantities 
in Queensland for the past 10 years and there are indications 
that the acreage planted will expand considerably during the 
next few years” (p. 157).
 The plant breeding program conducted by the 
Department of Primary Industries at Kingaroy resulted in 
the adaptation of several progenies and varieties, including 
Nanda. Yields of 36 bu/acre have been harvested from 
commercial stands in South Burnett, but the average is about 
15-18 bu/acre. Yields from irrigated areas will normally 
exceed yields from rain-grown crops by up to 50%.
 A photo shows soybeans being harvested with an 
autoheader.
 Note from Paul Smith of Soy Products of Australia Pty. 
Ltd. 1995. April 11 (p. 2). “Archie Kerr was a well know 
agronomist who was extremely active in the Kingaroy areas. 
In the late 1940s and early 1950s the farmers in Kingaroy 
were particularly progressive and innovative, pioneering 
the growing of navy beans, haricot beans, peanuts and 
soybeans–urged on by people like Kerr and my father” [Ron 
Smith of SPA]. Address: Plant breeder, Queensland Dep. of 
Agriculture, Australia.

1321. Soybean Digest. 1960. O’Neal wins Delaware with 
52.2 bushels. March. p. 14.
• Summary: Fred M. O’Neal, Seaford, won the Delaware 
Crop Improvement Association soybean yield contest for 
1959 with a yield of 52.2 bushels per acre and was crowned 
soybean king at the annual banquet, according to Frank 
B. Springer, Jr., assistant agronomist at the University 
of Delaware. Mr. O’Neal’s yield was higher than the 
51.8-bushel yield that won the contest in 1958.
 “Mr. O’Neal was the only man in the contest who grew 
Ogden soybeans, which he planted May 27 in 38-inch rows 
at the rate of 50 pounds per acre. Preceding crop was corn. 
He used 225 pounds of 0-15-15 fertilizer per acre in the 
planter.
 “Others with high yields in the contest:
 “John F. Wilson, Harrington, 47.4 bushels with Clark 
planted May 20 in 36-inch rows following corn.
 “Raymond Townsend, Frankford, 46.4 bushels with 
Hood planted June 1 in 38-inch rows on soil bank land.
 “H.W. Cook & Sons, Elkton, 46.3 bushels with Clark 
planted June 1 following winter oats and wheat.
 “O.A. Newton & Son, Bridgeville, 45.9 bushels with 
Hood planted May 19 in 38-inch rows following tomatoes.
 “A total of 17 contestants had a yield of 40 bushels or 
more per acre last year and made the 40-bushel club.
 “Ten of the 17 grew the Clark variety, two grew 
Hood, two Dorman, one Hill, one Wabash, and one Ogden. 
Fourteen used fertilizer on the soybean crop. Planting dates 
varied from May 18 to July 6.”
 A portrait photo shows Fred M. O’Neal wearing a crown 
and smiling.

1322. Soybean Digest. 1960. Dillon wins again in Iowa 
contest. March. p. 14.
• Summary: “M.E. Dillon, Keota, Iowa, is Iowa Master 
Soybean Grower for the second year running. His soybean 
yield was 60.25 bushels per acre, the second highest of 
record since the contest began in 1941.
 “Mr. Dillon was a triple winner this year, as he was also 
winner of the Iowa Master Corn Grower and Iowa Master 
Contour Corn Grower awards. All awards were presented to 
him by Iowa Crop Improvement Association at Ames Feb. 
16.
 “Mr. Dillon also won fi rst place in the soybean and 
contour corn contests last year.
 “He received the John Sand trophy awarded annually by 
Sand’s Seed Service, Marcus, Iowa.
 “The contest fi eld was also in soybeans in 1958 and was 
the fi eld from which the 1958 high yield was obtained.
 “Mr. Dillon disked in 250 pounds of 5-20-10 fertilizer. 
The fi eld was planted to Hawkeye soybeans in 18-inch rows 
at the rate of 3 bushels per acre June 4. Two days later, the 
fi eld was sprayed with Alanap at the recommended rate. The 
fi eld was never cultivated after planting.
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 “The fi eld was harvested Oct. 24 with a Massey-Harris 
self-propelled combine. The Iowa champion used certifi ed 
seed. ‘I don’t believe in planting weeds, and I know that 
certifi ed seed is weed free,’ he said. He grew 32 acres of 
soybeans in addition to his contest fi eld.
 “Second place was won by John Robert Kurtz, South 
English, with a yield of 50.59 bushels. He received the silver 
plaque from the Iowa Soya Co.
 “Third place went to Ralph Herr, Keota, with 45.16 
bushels per acre.”
 A portrait photo shows M.E. Dillon.

1323. Soybean Digest. 1960. Maddox of Indiana wins Ford 
effi ciency award. March. p. 14.
• Summary: “Tom Maddox, Otterbein, Indiana, has received 
the Ford farm effi ciency award for soybeans for 1960. He 
holds the Indiana state record with 63.6 bushels of soybeans 
per acre in 24-inch rows, and has scored above the 50-bushel 
mark fi ve times in recent years.
 “Mr. Maddox gives soybeans fi rst class treatment in his 
1,000-acre operation. They are planted in mid-May at 75 
pounds of seed per acre, and are combined at 13% to 14% 
moisture. He takes care to avoid harvest losses that often 
steal 5 bushels per acre.
 “He stores beans until spring to take advantage of the 
seasonal price trend. At present support prices, his profi t is 
83¢ per bushel.”

1324. Soybean Digest. 1960. Maddox of Indiana wins Ford 
effi ciency award. March. p. 14.
• Summary: “Tom Maddox, Otterbein. Indiana, has received 
the Ford farm effi ciency award for soybeans for 1960. He 
holds the Indiana state record with 63.6 bushels of soybeans 
per acre in 24-inch rows, and has scored above the 50-bushel 
mark fi ve times in recent years.
 “Mr. Maddox gives soybeans fi rst class treatment in his 
1,000-acre operation. They are planted in mid-May at 75 
pounds of seed per acre, and are combined at 13% to 14% 
moisture. He takes care to avoid harvest losses that often 
steal 5 bushels per acre.
 “He stores beans until spring to take advantage of the 
seasonal price trend. At present support prices, his profi t is 
83¢ per bushel.”

1325. Hartwig, E.E. 1960. Soybean varieties, diseases, and 
practices in the midsouth. Soybean Digest. April. p. 16-17.
• Summary: From his talk before the Tri-State Soybean 
Production and Marketing Forum, Lake Providence, 
Louisiana.
 “Soybeans are now either the No. 1 or No. 2 crop from 
the standpoint of land use on many of your farms. Because 
of the high percentage of land used for soybeans, the success 
of your farming operation will be closely related to your 
success with soybeans. Soybeans are well adapted to the area 

and their management requirements are such that the crop 
can be fi t in very satisfactorily with the production of cotton, 
corn, or rice.
 “One of the fi rst requirements for success with soybeans 
is to set a goal to produce 35 to 40 bushels per acre. This 
goal can be reached in most years and exceeded in some 
years. The basic requirements to produce such a yield are to 
plant an adapted variety during May or early June, obtain a 
uniform stand, and then control weeds and insects.
 “Disease Resistance: Much of our soybean research 
program at the Delta Station is devoted to a breeding 
program to develop varieties better adapted for the Southern 
States. In this program we are also studying the factors which 
make one variety better than another. We have learned that 
diseases can reduce yields. The high humidity along with 
high temperatures, which is common during the summer 
months, is favorable for the development of leaf diseases. 
The most effi cient method of controlling these diseases is 
through the use of resistant varieties.
 “The disease bacterial pustule is present on susceptible 
varieties over much of the South each year. Yield reductions 
of 8% to 15% have been measured. The varieties Lee, Hood, 
and Hill are resistant.
 “Another common disease in the Delta area is target 
spot. Yield reductions of 18% to 32% have been measured on 
susceptible varieties in 6 of the past 11 years. Dortchsoy 31 
is one of the most susceptible varieties. Jackson, Lee, Hood, 
Hill, and Bienville all have a high degree of resistance.
 “Much publicity has been given to the cyst nematode 
since it was found in west Tennessee. All of our best adapted 
varieties are susceptible. We do have a source of resistance 
and work is progressing as rapidly as possible to add this 
resistance to our better varieties. Although we are attempting 
to develop resistant varieties as rapidly as possible, a 2-year 
rotation is very effective for producing soybeans on infested 
soil. Crop damage from cyst nematodes has been observed 
only on the very light sandy soils.
 “Another factor which has received considerable 
attention in our breeding program is seed holding. Shatter 
resistance in a variety is additional insurance against losses 
after the crop is produced and permits harvesting a larger 
acreage with each combine. Lee has the highest degree of 
shatter resistance of any variety available but Hill follows 
closely. The varieties Hill, Hood, Lee, Jackson, and Bienville 
are all capable of producing high yields of good quality 
seed. They cover a range in maturity of 6 weeks and differ in 
growth characteristics. For the area represented here, I would 
rate Lee the No. 1 variety around which to add either earlier 
or later varieties for convenience in harvesting and other 
management practices. Lee has a 10-year average of 43.5 
bushels per acre in plots on Sharkey clay at Stoneville. Lee 
is resistant to the major diseases common to the area and has 
excellent seed holding.
 “Hood was named in 1958 and seed-stocks are now 
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available at reasonable prices. Hood is 8 to 10 days earlier 
than Lee. It is a yellow. seeded variety released specifi cally 
to replace Ogden. Hood has produced higher seed yields in 
all areas than Ogden and is superior in seed holding. Hood 
does not hold its seed as well as Lee. At Stoneville, Hood 
has an 8-year average yield 8% below that of Lee, but at 
Stuttgart Hood has a 5-year average slightly above Lee. 
Growth characteristics are much like Ogden.
 “Hill is a new variety named in 1959 and seed is still 
limited. It is 14 to 18 days earlier than Hood. Hill resembles 
Lee in many of its characteristics and holds its seeds nearly 
as well. It is somewhat better suited for production in the 
north Delta than in the central or lower Delta. It is also 
better suited for production on the heavier soils. On clay in 
Mississippi Delta tests it has a 6-year average of 8-10% less 
than Lee.
 “Jackson is 10 days later and 12-15 inches taller than 
Lee. The 10-year average yield for Jackson at Stoneville is 
8% below that for Lee on the sandy loam. Jackson does not 
hold its seed as well as Lee. The taller growth of Jackson 
may be preferred by some growers.
 “Bienville is 3-5 days later than Jackson and averages 
slightly taller. In most areas the production is very similar 
to that of Jackson. At Baton Rouge, Bienville has produced 
higher seed yields and better quality seed than Jackson.
 “Weed Control: Weed control is essential if top yields 
are to be produced. A good chemical for effective weed 
control in soy beans is still something for the future. On 
land known to be heavily infested with weeds, delaying 
planting until late May or early June will permit preplanting 
cultivation to destroy many weeds and weaken others. It also 
will enable soybeans to emerge quickly and grow rapidly and 
get ahead of the weeds.
 “The rotary hoe is effective for destroying emerging 
weed seedlings but will do nothing to established 
Johnsongrass or nut grass. Summer fallowing after 
harvesting a grain crop is perhaps the most effi cient method 
of controlling Johnsongrass.
 “On the heavy soils where many of our soybeans are 
grown, the hazards of obtaining a stand can be reduced 
appreciably through the use of a planter equipped with 
double-disk openers. This equipment permits placing seed in 
fi rm, moist soil where it will germinate immediately. Rapid 
emergence is very benefi cial from the standpoint of weed 
control.
 “After the crop is produced care should be taken to 
adjust the combine so that harvest losses are held at a 
minimum. Cutting high enough to leave 5 or 6 pods per foot 
of row means a loss of 1 bushel per acre. Thirty-six to 40 
beans on the ground per square yard is also 1 bushel per acre. 
Harvest losses are known to run as high as 8 to 10 bushels 
per acre. Additional care to save these beans adds little to the 
production costs, but adds appreciably to the profi t.
 “Two very worthwhile attachments for the combine are 

a rotary cleaner and a straw shredder. The rotary cleaner will 
remove the weed seeds and aid in putting a quality product 
on the market. The straw shredder chops the straw into short 
pieces and spreads it evenly over the ground. The straw can 
then be worked into the soil with little diffi culty with other 
machinery.” Address: Research Agronomist, Delta Branch 
Exp. Station, Stoneville, Mississippi.

1326. Pendleton, J.W.; Bernard, R.L.; Hadley, H.H. 1960. 
For best yields grow soybeans in narrow rows. Soybean 
News (NSCIC) 11(1):2-5. April. Also published in Illinois 
Research 2(1):3-4 (1960).
• Summary: “Many years ago, when soybeans fi rst came 
into the corn belt, Illinois agronomists showed that optimum 
yields were obtained from narrow row spacings. However 
the ease with which soybeans could be planted and cultivated 
with corn equipment led most farmers to use 40-inch row 
spacings.” But tests show that 24-inch rows give 15% more 
yield than 40-inch rows. Address: 1. Assoc. Prof. of Crop 
Production, Univ. of Illinois.

1327. Washko, J.B. 1960. Soybean varieties for forage and 
grain in Pennsylvania. Pennsylvania Agricultural Experiment 
Station, Bulletin No. 666. 9 p. April.
• Summary: “Several soybean varieties were evaluated at 
University Park and Landisville over the 6-year period, 
1951-56, for both forage and grain production.” At 
University Park, in the early maturity group, the top 4 seed 
yields were given by Blackhawk, Chippewa, Earlyana, and 
Monroe. Top four in the midseason maturity group were 
Adams, Lincoln, Harosoy and Hawkeye.
 The 1954 Census shows that only 42,000 acres of 
soybeans were produced in Pennsylvania. “This acreage 
was distributed among the following uses: 21,000 for grain, 
10,000 for hay, 9,000 for grazing, hogging down, and silage, 
and 2,000 for green manure. During the 10-year period, 
1946-1955, soybean grain yields averaged 17.4 bushels; 
and hay yields, 1.66 tons per acre, according to the 1957 
Pennsylvania Crops and Livestock Annual Summary.” 
Address: Prof. of Agronomy, University Park, Pennsylvania.

1328. Johnson, Herbert W.; Cartter, Jackson L.; Hartwig, 
E.E. 1960. Soybean varieties and nutrition. Soybean Digest. 
May. p. 17.
• Summary: The following is from a paper presented at the 
“Soybean Nutrition” symposium at the last American Society 
of Agronomy meeting.
 “The soybean frequently does not respond to fertilizers 
as do many other crops. Since corn and soybeans are grown 
in the same areas and under similar conditions, responses to 
fertilizer as well as other aspects of the two crops are often 
compared. In general, the soybean responds well to additions 
of phosphorus and potassium on soils low in these elements 
and to lime on acid soils. But the response of soybeans to 
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added increments of phosphorus and potassium frequently is 
of smaller magnitude than that for corn, providing nitrogen is 
not limiting.
 “Well-nodulated soybeans yield essentially as well as 
those receiving heavy applications of nitrogen; and, in the 
absence of nodulation, the response of soybeans to added 
increments of nitrogen ceases at comparatively low levels. 
Thus, it seems highly probable that one of the most important 
differences between soybeans and corn in their response to 
fertilizers is in their response to nitrogen.
 “Soybean research workers have for many years 
been interested in obtaining greater yield responses from 
fertilizers. Why do soybeans respond as they do and how 
can the response be modifi ed to the advantage of man? 
Perhaps the fact that soybeans have been grown on infertile 
soils in eastern Asia for centuries has contributed to the 
development of strains especially adapted to low-fertility 
conditions. Soybeans–introduced from eastern Asia have 
given rise to the U.S. industry, and may have been highly 
selected for adaptation to conditions quite different from 
those in the United States. Research in the United States has 
demonstrated, however, that differences among varieties in 
degree of response to increasingly favorable environments 
do exist. This can be illustrated by comparisons between 
Arksoy, a variety introduced from Asia, and Ogden, a variety 
developed in this country. As a mean of fi ve comparisons 
where Arksoy yielded 20.5 bushels per acre, Ogden yielded 
25.6 bushels, an increase of 25%. However, in fi ve other 
comparisons with more favorable environments, Arksoy 
yielded 30.8 bushels and Ogden yielded 48.9 bushels, a 
yield increase of 59%. Other varietal differences have been 
observed in response to phosphorus, iron, zinc, and strains of 
nodulating bacteria. The fact that these response differences 
do exist is encouraging from the standpoint of breeding 
soybean varieties capable of producing higher yields at high 
levels of fertility.” Address: Research agronomists, crops 
research division, Agricultural Research Service, U.S. Dep. 
of Agriculture.

1329. Runge, E.C.A.; Odell, R.T. 1960. The relation between 
precipitation, temperature, and the yield of soybeans on the 
Agronomy South Farm, Urbana, Illinois. Agronomy Journal 
52(5):245-47. May. [5 ref]
• Summary: “Synopsis: Precipitation and maximum daily 
temperatures from June 25 through September 20 explained 
68% of the variation in soybean yields from 1909 through 
1957. Above-normal precipitation during July (period of 
major vegetative growth) and from mid-August to mid-
September (grain fi lling period) increased soybean yields, 
but abundant rainfall during other periods decreased yields. 
Maximum temperatures during July and August are too high 
for optimum soybean yields.”
 Varieties mentioned include Ebony, Illini, and Hawkeye. 
Address: Illinois Agric. Exp. Station, Urbana, IL; Univ. of 

Illinois.

1330. Somerhalder, B.R.; Schleusener, P.E. 1960. In west 
central Nebraska, proper timing of irrigation can increase 
soybean production. Nebraska Agricultural Experiment 
Station Quarterly 7(1):16-17. Spring.
• Summary: Soybeans have been grown successfully under 
irrigation at the North Platte Experiment Station for the last 
two years. Yields have been as high as 41 bushels per acre. 
Tests were set up to determine the best irrigation schedule 
and row spacing for top soybean production.
 “Irrigation treatments covered a range from no 
irrigation after planting to complete irrigation to maintain 
low soil moisture tension throughout the season, Table 1. 
Intermediate irrigation treatments were timed to coincide 
with stage of plant development. The entire plot area was 
preirrigated in April to bring the stored soil moisture up to 
fi eld capacity in the top six feet or more of soil.
 “The soil on the plot area is a silt loam and has the 
capacity to store approximately 1.5 inches of available soil 
moisture per foot of depth. This stored water reserve, added 
to the rain that usually falls in the growing season, provides 
a total of 18 to 20 inches of available water in the top six 
feet of soil. Total water used by the soybeans increased as 
the number of irrigations increased, Table I. Total water 
use includes rainfall, irrigation, and the change in stored 
moisture in the root zone of the soil. The plants receiving 
no irrigation after planting used the least water–18 inches. 
Plants receiving one irrigation at early bloom used 19 inches 
of water, of which 1½ inches was irrigation water. Plants 
irrigated once at late bloom used nearly 20 inches of water, 
of which about 4 inches was from irrigation–very similar to 
plants irrigated at both early and late bloom...” Address: 1. 
Asst. Agricultural Engineer, North Platte Experiment Station, 
Nebraska Agric. Exp. Station.

1331. Rattray, A.G.H. 1960. The soya bean in Rhodesia. 
Rhodesia Agricultural Journal 57(3):179-85. May/June. [3 
ref]
• Summary: Contents: Introduction. Botanical classifi cation. 
Climatic conditions. Soil requirements. Position in the 
rotation and effect on the soil. Inoculation. Preparation of 
seed bed. Time of planting. Depth of planting. Spacing 
and rate of seeding. Manuring and fertilizing. Cultivation. 
Harvesting. Yields. Diseases. Insect pests. Varieties. 
Chemical analyses. Use of soya beans. Production of soya 
beans. Prices and marketing. The future of soya beans in 
Rhodesia.
 “In spite of its great potential value, and the fact that for 
fully twenty years it has been grown successfully on research 
stations and been found well suited to Rhodesian conditions, 
the soya bean is to-day planted on few farms in this country. 
This neglect seems surprising when one considers the 
lack of, and the search for, additional cash crops to maize 
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which can be cultivated on the more fertile soils in the 
higher rainfall areas. It seems, and is, inexplicable when 
one considers that many of the other leguminous crops, 
planted on an extensive scale both for green manure and 
fodder purposes, are to-day proving increasingly diffi cult 
to cultivate successfully, and farmers cry out for suitable 
substitutes. If this paper, intended as a summary of soya bean 
cultivation experience on the Salisbury Experiment Station 
over the last twenty years, helps in any way to popularize the 
crop and indicate how it can be grown more widely, it will 
have served some purpose.
 “In Rotation F2 on the Salisbury Experiment Station, 
soya beans and maize have been grown alternately since 
1940...”
 Table 10 shows acreages and yields of soybeans in 
Southern Rhodesia from 1954-55 to 1957-58. During this 
period total acreage rose from 1,902 acres in 1954-55, to 
a peak of 4,658 acres in 1956-57, falling to 2,871 acres in 
1957-58. In the peak year, 41% of the acreage was for use as 
green manure, 38% for hay or silage, and 21% for seed.
 The last 2/3 page of this article is titled “Soya beans in 
Nyasaland,” written with help from Mr. S.T. Hoyle, Chief 
Agricultural Research Offi cer, Nyasaland. Contents of 
Nyasaland: Variety. Inoculation. Fertilizers. Time of planting. 
Spacing. Acknowledgments.
 “A number of attempts have been made to introduce 
soya beans into the local diet [of Nyasaland] on account 
of their high nutritive value but none of these has been 
successful. Production of soya for export has always been 
on a limited scale and has never exceeded 700 tons per 
annum. Soya grows well in most parts of the country and in 
some, characterized by higher than average rainfall the beans 
grow exceptionally well.” In one soybean variety trial at 
Bvumbwe, the variety Volstate gave the best yield, 15.7 bags/
acre. Note: 1 bag weighs 200 lb, so 3,140 lb/acre or 52.3 bu/
acre, an outstanding yield. Address: Salisbury, Rhodesia.

1332. Rhodesia Agricultural Journal. 1960. Agricultural 
Experiment Station, Salisbury [Southern Rhodesia]: Results 
of experiments, season 1958-1959. 57(3):231-43. May/June. 
[3 ref]
• Summary: The section titled “Stubble mulching and trash 
farming” (p. 232) discusses the effects of maize stover and 
other crop residues on soya beans (variety Hernon 273) and 
maize. During 1958-59 soya beans were grown as a test crop, 
and the stalks were ploughed back (as green manure; trash 
farming). Yields are measured in bags (1 bag = 200 lb). Both 
maize and soya beans gave higher yields when the stalks 
were ploughed back.
 In the section titled “Soya bean variety trial” (p. 239) a 
table shows yields for 24 varieties, both for the year 1958/59 
and for the mean of 5 seasons. The named varieties are 8 
different Hernons and Gunsen’s Browny. Hernon 147 gave 
the top 5-season yield of 7.44 bags/acre. One bag = 200 lb, 

so 1,488 lb/acre [= 24.8 bushels/acre]. Address: Salisbury.

1333. Auckland, A.K. 1960. Soya beans in a mechanized 
farming system in Tanganyika. Tropical Agriculture 
(Trinidad) 37(3):201-09. July. [6 ref. Eng]
• Summary: Contents: Introduction. Crop history of the 
groundnut scheme in Nachingwea. Present organization of 
the area. Economics of crop production: Yields, prices, costs 
of production. Soya bean cultivation. Soya bean breeding. 
Summary. Acknowledgements.
 “The original place of groundnuts [peanuts] as the 
most important crop in the area has now been take by soya 
beans.” Starting in 1958, soya bean acreage fi rst exceeded 
that of groundnuts. The agricultural and economic reasons 
for the importance of soyabeans are explained. It is expected 
that new higher-yielding soya bean varieties, suitable for 
mechanical combine harvesting, will contribute substantially 
to the economic success of the scheme.
 “The Overseas Food Corporation was established by 
the Overseas Resources Development Act in 1948. One 
of the duties charged to the Corporation was to secure 
‘the large scale production of groundnuts, together with 
crops rotational therewith or ancillary thereto, in Colonial 
territories in East and Central Africa, and the marketing 
thereof’ (Overseas Food Corporation Report 1948-49). One 
of the areas in which the ill-fated ‘Groundnut Scheme’ was 
developed was at Nachingwea in the Southern Province, 
Tanganyika.
 “Clearing of the land had been begun by contractors in 
November 1947, and was in progress when the scheme was 
taken over by the Overseas Food Corporation, but it was 
not until the 1951 season that any large scale plantings were 
carried out.”
 Soya beans were fi rst planted in 1951. “In 1957 it was 
realized that soya beans could be an important production 
crop and a decision was made to increase the acreage 
appreciably in 1958, because of its high yield, low cost of 
production and the higher premium price obtained for the 
type of beans produced... The undertakings of the Overseas 
Food Corporation in Tanganyika were transferred in March 
1955 to the Tanganyika Agricultural Corporation.”
 Table 5 (p. 208) shows the characteristics of 8 soya bean 
varieties (name, source, 1957 yield in lb/acre, habit, days 
to maturity, and seed colour). The varieties are: Malaya, 
Benares and Glycine Ruggett (from Nigeria), Hernon 237, 
Light Speckled, and R.184 (from Southern Rhodesia), 
MIS28EB (from Indonesia), CNS (from the USA). Of these, 
the two highest-yielding varieties in 1957 were Malaya 
(1,996 lb/acre), and Hernon 237 (1,990 lb/acre).
 Concerning habit of growth (p. 208): Indeterminate 
varieties sometimes produce very rank growth, which often 
lodges badly and is diffi cult to harvest. They have numerous 
branches borne at a wide angle to the main stem and as many 
pods on the side branches as on the main stem. Hernon 237, 
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which is indeterminate, is used in Southern Rhodesia as a 
forage variety.
 “Determinate varieties have fewer branches than 
indeterminate ones and the branches are borne at a narrow 
angle to the main stem. Most of the pods are clustered 
thickly on the main stem and there are usually more pods 
per fl ower stalk than in the indeterminate varieties. The 
determinate varieties have a shorter period of maturity and 
are smaller than the indeterminate varieties. Although the 
determinate varieties are most effi cient plants (especially 
Light Speckled and R184) they are unsuitable for combining 
due to the pods being borne close to the ground.” Address: 
Botanist, Ministry of Natural Resources, Tanganyika.

1334. Barnes, Harris H., Jr. 1960. Factors affecting the 
relationship between cotton and soybeans. Soybean Digest. 
Sept. p. 57-58.
• Summary: “Cotton is still king in the major cotton 
producing sections of the Midsouth, but King Cotton very 
defi nitely has a queen in Queen Soybean. These Southern 
States account for 20% of the total crop of over 500 million 
bushels. The South has risen again, as evidenced by a yield 
in 1943 of 9.9 bushels per acre as compared to a yield of 
23.2 bushels per acre in 1959 and a U.S. yield of 24 bushels 
per acre last year. In my native state of Mississippi during 
the last 15 years we have increased our bean acreage 1,000% 
to a total this year of 1 million acres and have increased our 
yields per acre almost 100%, from 12.5 in 1944 to 23 in 
1959.
 “My home county of Coahoma is a typical cotton county 
in the Mississippi Delta, where the income from crops 
amounts to $27 million, cotton accounting for 80%, soybeans 
15%, and all other crops 5%. Cotton acreages have fl uctuated 
between 77,000 acres to 100,000 acres in the last 5 years, 
while soybeans have had a phenomenal growth from 37,000 
acres to 81,000 acres. Therefore, it can be easily seen that 
the wedding of King Cotton and Queen Soybean has been a 
very proper one and competition from corn, wheat, oats, rice, 
and other crops has been lessened each year. It is true in most 
Delta counties that the soybean acreage is about the same 
as the cotton acreage. At the present time, Mississippi ranks 
eighth in total production. With an increase this year of 3% 
in soybean acreage, it will, with its 1 million acres, try and 
top the national average yield per acre.
 “No doubt, if you were to single out one factor 
responsible for the expanded production and economic 
growth of the soybean in the cotton-producing South, I feel 
that research would head the list. Dr. E.E. Hartwig of the 
Delta Branch Experiment Station at Stoneville, Miss., is 
the daddy of the southern soybean. As coordinator of the 
southern soybean work, Dr. Hartwig has done a wonderful 
job in his breeding and selection work, to perfect varieties 
that will produce well, hold the beans in the pod, and resist 
the diseases common in this section. As most of you know, 

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

other grasses that are common to the heavier soils that 
are principally devoted to the production of soybeans” 
(Continued). Address: General Farm Manager, King & 
Anderson, Inc., Clarksdale, Mississippi.

1335. Bondarenko, D.D.; Ascheman, R.E.; Stroube, E.W.; 
Smith, W.D. 1960. Herbicides on soybeans. Proceedings of 
the North Central Weed Control Conference 17:88-89.
• Summary: On the cover is written: “Proceedings. 
Seventeenth Annual Meeting North Central Weed Control 
Conference. December 12, 13, 14, 1950. Milwaukee, 
Wisconsin.” In the section titled “Research Reports” (p. 70-
107) is a sub-section titled “Soybeans,” which contains four 
articles about soybeans. This is the 1st.
 “Harosoy soybeans were planted in 40-inch rows in 
Brookston silty clay loam at the Western Substation on May 
16, 1960. Blackhawk soybeans were planted in 42-inch rows 
in Hoytville silty clay loam at the Northwestern Substation 
on May 24. Lincoln x Monroe soybeans were planted in 42-
inch rows in Miami-Brookston silty clay loam at Columbus 
on June 7. The plots had a natural infestation of Pennsylvania 
smartweed, wild mustard and Venice mallow at Western; 
redroot pigweed, lambs-quarters, velvetleaf and common 
ragweed at Northwest; redroot pigweed, green foxtail and 
crabgrass at Columbus. All liquid formulations were applied 
in 40 gpa [gallons per acre] water (over-all rate) in 20-22-
inch bands. Granular formulations (at Columbus only) were 
applied in 14-inch bands. Triplicate 4-row plots were treated 
by the following herbicides (rates in lb/A).
 “Pre-emergence, applied May 19 at Western, May 24 at 
Northwest and June 8 at Columbus: amiben at 3; amiben + 
CIPC at 2 + 2 and 3 + 3; sodium salt of NPA at 4; CDAA at 
4; CDAA + CIPC at 3 + 2; CDAA + alkanol-amine salts of 
DNBP at 2 + 2 and 3 + 3; CIPC + NPA at 2 + 2 and 3 + 3; 
CIPC at 6 and 8 at Western and Northwest, 7 at Columbus; 
and CIPC + DNBP at 2 + 2 and 3 + 3. At Columbus granular 
formulations of amiben, amiben + CIPC, NPA, CDAA + 
CIPC, CIPC + NPA, and CIPC were applied at the same rates 
as the corresponding liquid formulations mentioned above. 
Also applied at Columbus were CDAA + PCP granular at 3 
+ 5 and 3 + 10 and DNBP + Zytron [0- (2,4-dichlorophenyl) 
0-methyl isopropylphosphoramidiothioate] liquid at 2 + 2 
and 3 + 3.
 “First trifoliate stage, at Columbus: DNBP liquid at 2¼ 
and 3.
 “The weed control results following were on the basis 
of good=90% to 100% reduction in weed populations, fair = 
70% to 89%, poor = less than 70%.
 “Results: amiben and amiben + CIPC good at all rates 
at all locations; NPA good at Northwest, fair at Columbus, 
poor at Western; CDAA fair to poor on the broadleaf 
weeds, good on the annual grasses; CDAA + CIPC good 
on smartweed and wild mustard at Western, fair on Venice 
mallow at Western, fair at Northwest and Columbus; CDAA 
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+ DNBP fair at Northwest and Columbus, poor at Western; 
CIPC + NPA good at all locations except fair on Venice 
mallow at Western; CIPC good at Western, fair at Northwest 
and Columbus; CIPC + DNBP fair to good; CDAA + PCP 
granular (at Columbus) good; DNBP + Zytron (at Columbus) 
fair at 3 + 3, poor at 2 + 2. The granular formulations, 
applied only at Columbus, gave results similar to the 
corresponding liquid formulations. DNBP post-emergence, 
applied only at Columbus, gave good weed control.
 “At the Western Substation, where smartweed was a 
serious problem, the yield of the soybean plots treated by 
amiben, amiben + CIPC, CDAA + CIPC, CIPC + NPA, 
CIPC, and CIPC + DNBP averaged 30.9 bu/A with little or 
no difference between treatments, the check plots, 21.5 bu/A; 
all plots cultivated twice. The other treated plots, which were 
as densely infested with weeds as the check plots, were not 
harvested. Soybean yields at the other locations were not 
recorded.
 “DNBP post-emergence (at Columbus) at 2½ and 3 
damaged the soybeans slightly. No other treated plot showed 
herbicide damage at harvest. (The Ohio Agric. Exp. Sta.).” 
Address: Ohio.

1336. Burnside, O.C.; Lipke, W.G. 1960. Pre-emergence 
weed control in soybeans. Proceedings of the North Central 
Weed Control Conference 17:89.
• Summary: On the cover is written: “Proceedings. 
Seventeenth Annual Meeting North Central Weed Control 
Conference. December 12, 13, 14, 1950. Milwaukee, 
Wisconsin.” The section titled “Soybeans” contains four 
articles about soybeans. This is the 2nd.
 “Ford soybeans were planted in a Sharpsburg silty clay 
at Lincoln, Nebraska, on May 13, 1960. Pre-emergence 
herbicide applications were made on May 14 to triplicated 
square rod plots in 20 gallons of water per acre. Herbicide-
treated plots were not cultivated. Major weeds present were 
Setaria spp., Amaranthus retroftexus, Digitaria sanguinatis, 
and Panicum dichotomifl orum. The herbicides applied 
and the grassy, broadleaf and soybean yields harvested on 
October 17 are given in the table. The weed yields were 
obtained by clipping weeds from 8 square feet between the 
soybean rows.”
 A large table has 5 columns: Treatment (herbicide), rate 
(lb/A). Dry weight of weeds in lb/A (grassy weeds, broadleaf 
weeds), Soybean yield (bu/A). The highest yield, 33.4 bu/A 
was from the hand-weeded check plot. The highest yield 
treated with an herbicide was 28.3 bu/A when treated with 
Amiben at 2 lb/A.
 “Excessive rainfall prevented cultivation of check 
plots during the fi rst month following planting. Amiben 
was the outstanding selective herbicide in this experiment. 
CDAA did a good job of controlling grassy weeds, but 
broadleaf weeds markedly reduced soybean yields. Granular 
applications of CDAA and NPA were less effective than 

similar spray applications in controlling broadleaf weeds, 
while granular applications of amiben were less effective 
than spray applications in controlling grassy weeds. This 
experiment has shown the feasibility of controlling weeds 
in soybeans the entire season without cultivation with pre-
emergence applications of amiben. Cultivation would be 
necessary in conjunction with the other herbicides used. 
Earlier amiben treatments on sweetclover plots adjoining 
this experiment have shown the need of rainfall soon after 
pre-emergence application in order to get good weed control. 
(Contribution of the Dept. of Agronomy, Univ. of Nebraska, 
Lincoln. Paper No. 1084A, Journal Series.) “ Address: 
Lincoln, Nebraska.

1337. Smartt, J. 1960. A guide to soya bean cultivation 
in Northern Rhodesia. Rhodesia Agricultural Journal 
57(6):459-63. Nov/Dec. [3 ref]
• Summary: Contents: Introduction. Climatic requirements. 
Soil requirements and land preparation. Inoculation and 
fertilization. Planting and plant population density. Pests and 
diseases. Varieties. Harvesting. General conclusions.
 “With the increase of interest in diversifi cation of 
cropping in Rhodesian farming systems, which has become 
apparent of late, the soya bean is receiving consideration 
as a crop for production on a wider scale. Although it has 
a great deal to commend it as a Rhodesian crop, in the past 
its production has been restricted on account of the lack 
of economic outlets in local or export markets. Recently, 
however, a local market for soya beans has developed for use 
in the production of animal feeding stuffs. With expansion 
and development of industry, new markets for the crop 
may be opened. The extensive use of the soya bean and its 
products in human foodstuffs may also develop, although 
there is no immediate prospect of such an event taking 
place. The value of soya beans as a source of high quality 
protein is generally recognized; the problem has been to 
make use of this protein. As far as human food is concerned, 
diffi culties of preparation and a certain lack of palatability 
have precluded its use by the African population, who 
conservatism in food habits has restricted such a change as 
the use of soya beans would entail.
 “Very largely as a result of efforts to persuade the 
African to use soya beans as food, this crop has been grown 
experimentally for a number of years at several Agricultural 
Stations throughout the Territory. The crop has shown itself 
to be the most consistent yielder of all the legume crops 
which have potential or actual economic value.”
 Concerning varieties: “Variety selection in Northern 
Rhodesia has been based so far on the Southern Rhodesian 
Hernon strains... Variety trials have been conducted at Mount 
Makulu for the last four seasons, 1956-1960. Results are 
presented in Table 6.” The best yield obtained was 1,870 lb/
acre (31.2 bu/acre) with variety No. 6 in 1959-60. Address: 
Plant Breeder, Mount Makulu Research Station, Northern 
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Rhodesia.

1338. Institut National pour l’Etude Agronomique du Congo 
Belge. 1960. [Soyabeans]. Rep. INEAC. p. 432. For the year 
1959. [Fre]*
• Summary: The soybean variety Yro 9 yielded 1,443 kg/
ha of soybeans; East Cook yielded 1,411 kg/ha. Address: 
Station Rech. Agron. Mulungu-Tshibinda, Kivu.

1339. Mitrovic, Andelka. 1960. Prilog proucavanuju 
bioloskih osobina i proizvodnih vrednosti soje na podrucju 
Juznog Banata [The biological characters and productivity of 
soyabeans in South Banat]. Arhiv za Poljoprivredne Nauke 
(Archives of Agricultural Science) 13(39):34-45. [8 ref. Ser; 
eng]*
• Summary: Yields from the best varieties range from 
2,228 to 2,503 kg/ha. The duration of the growth phases 
under the conditions in South Banat [approx. 45ºN 21ºE] 
depends primarily on the varieties and to a lesser extent on 
the temperature and moisture. Address: Inst. of Agricultural 
Research, Zemun Polje, Yugoslavia.

1340. Report of the Tanganyika Agricultural Corporation. 
1960. Rufi ji Basin survey scheme. Trial farms (Legumes). 
For the years 1957-1958. p. 92-93. *
• Summary: At Rujewa, Tanzania, the effects of 
phosphorus fertilizers were studied on the yields of 
peanuts and groundnuts. The application of 112 lb of triple 
superphosphate per acre increased the yield of soybeans 
from 300 to 700 lb/acre, but had no effect on groundnut 
yields. December was the best month for sowing both crops. 
Address: Tanzania.

1341. Budisic, Marko. 1960. Utjecaj razlicitih kolicina 
sjemena na prinos soje [The effect of various quantities of 
seeds on the yield of soybeans]. Agronomski Glasnik (The 
Agronomy Journal) 10(1/2):47-48. [Scr]
Address: Zavod za unapredenje poljoprivrede Osijek, 
Yugoslavia.

1342. Food and Agricultural Organization of the United 
Nations. 1960. Soybeans: Area harvested, yield, and 
production. FAO Production Yearbook (Rome, Italy) 14:116.
• Summary: The following nations are listed for the fi rst 
time as soybean producers in the FAO Production Yearbook. 
* = Unoffi cial fi gure. F = FAO estimate. Bulgaria: Harvested 
21,000 ha in 1948-1952, and 1,000 ha in 1957, 1958, and 
1959.
 Colombia: Harvested 8,000* ha in 1958, and 11,000* 
ha.
 Viet-Nam, South: Harvested 3,000 ha in 1957, 2,000 ha 
in 1958, and 4,000 ha in 1959.
 Name changes: Belgian Congo is changed to Congo 
(ex-Belgian) (production in villages). “Ethiopia and Eritrea, 

Fed. of Ethiopia” is changed to “Ethiopia” (Footnote states: 
“excludes Eritrea”). The 1967 issue of this Yearbook states 
that Ethiopia harvested 13,000 ha in 1948-1952, 10,000F ha 
in 1952-1956, and 10,000F ha in 1962, 1963, 1964, 1965, 
and 1966. The 1982 issue states that Ethiopia harvested 
6,000 ha in 1974-76, and 7,000 ha in 1980F, 1981, and 
1982F.
 “China Taiwan” is listed under Asia, and “China 
Mainland” is listed by itself outside of (below) Asia.

1343. Saric, Zora. 1960. Sojata–nova kultura vo naseto 
republicko zemjodelstvo [Soybeans–A new crop in the 
farming of our republic]. Socijalisticko Zemjodelstvo 
(Socialist Farming) (Sjopje) 12(11/12):44-53. [8 ref. Mac]
• Summary: Contents: Introduction (p. 44-46). Biological 
properties–Climate and soil (p. 46). Agricultural techniques 
of the soybean–Cultivating the soil and fertilizing before 
planting (p. 46-47). Planting (p. 47-49). Agricultural 
measures during vegetation (p. 49). Harvesting (p. 49-50).
 The introduction begins with a brief historical 
overview and general world signifi cance of the soybean. 
It then discusses: Nutritional value for human and animal 
consumption. Other biological traits. Chemical properties of 
its organic matter. Value/benefi ts to the agricultural industry. 
Enrichment of the soil with nitrogen. Role of the soybean 
in the food industry, and industrial uses in the chemical, 
textile, aviation, and paint industries. The large percentage 
of soybean crops in the world yielding 25,000 to 30,000 
kg/ha compared to the smaller yields of crops harvested 
in Yugoslavia. This section ends with a small analysis. 
In Yugoslavia during the past 10 years, 5,510 ha/year of 
soybeans were planted with a yield of 9,100 kg/ha. In 1949 
some 15,500 ha were planted, decreasing in 1950 to only 
13,100 ha. Because of the very low yields produced during 
these two years, approximately 3,000 kg/ha, the planting 
of soybeans in Yugoslavia began to decline. Then in 1959, 
soybeans were planted on 10,100 ha, with the improved yield 
of 16,600 kg/ha.
 The only mention of soybeans in Macedonia appears on 
page 45 (paragraph 1, sentence no. 11-13): “In the Peoples 
Republic of Macedonia the soybean is exclusively found 
in gardens as a so-called ‘garden coffee’ and was used as a 
surrogate for coffee.”
 The last two paragraphs of the introduction (p. 45) 
discuss: (1) The primary economic role of the soybean, 
and the secondary role–soil enrichment. (2) The various 
agricultural measures and systems used worldwide to obtain 
higher yields. The importance of conducting studies to 
improve the cultivation in the region with regards to climate, 
soil, and level of mechanization.
 Three tables (p. 51-53) give rainfall and temperatures 
for the months of October, November, and December 1960, 
respectively. The far left column of each table gives the 
names of cities in which weather stations are located–Skopje, 



SOYBEAN YIELDS AND YIELD RESEARCH (10 BCE to 2021)   707

© Copyright Soyinfo Center 2021

Bitola, Palanka, etc. The left half of the table gives rainfall in 
millimeters, and the right half gives temperature in degrees 
Celsius.
 Note 1. This is the earliest solid document seen (April 
2020) concerning soybeans in Macedonia or the cultivation 
of soybeans in Macedonia. Unfortunately, we are not told 
when the soybean was fi rst cultivated in Macedonia, but it 
was being cultivated by 1960.
 Note 2. Yugoslavia at this time included the 6 republics 
of Serbia, Croatia, Bosnia and Herzegovina, Slovenia, 
Macedonia, and Montenegro. However none of these 
republics except Macedonia is mentioned in this article. 
Address: Yugoslavia.

1344. Tanganyika Department of Agriculture, Annual Report. 
1960. Main crops: Oil seeds, pulses. For the year 1959. Part 
I. p. 7-8.
• Summary: Continues studies reported the previous year. 
The section titled “Pulses” (p. 8) states: “Soya Beans. 
Interest in this crop revived in Bukoba and Karagwe, 
where all the crop was bought for seed for next year, and in 
Nachingwea by the improved varieties being bred there.”
 Also discusses (under pulses): Bambarra nuts 
(Voandzeia subterranea), black and green grams (Phaseolus 
mungo and P. aureus), Bonavist beans (Dolichos lablab), 
castor beans, cowpea (Vigna sinensis), chick peas (Cicer 
arietinum), fi eld peas (Pisum sativum), groundnuts, haricot 
beans (Phaseolus vulgaris), pigeon peas (Cajanus indicus), 
sesame, sunfl ower. And mafura nut (Trichilia emetica).

1345. Tanganyika Ministry of Agriculture and Co-operative 
Development, Annual Report of the Department of 
Agriculture. 1960. Control of termite damage to crops. For 
the year 1959. Part II (Research). p. 12.
• Summary: “Many annual crops in a number of areas of the 
Territory can be seriously damaged by termites even though 
they are growing well. Maize, pigeon-pea and soya-bean are 
particularly susceptible. Preliminary trials using Aldrin as 
a seed-dressing [to control termites] and mixed in with the 
fertilizer were carried out at Nachingwea. The application 
of high rates of Aldrin in the fertilizer led to an excellent 
increase in plant populations at harvest for maize, sunfl ower, 
and soya... The increase in the yield of soya by application 
in the fertilizer was 400 lb. per acre but it was negligible for 
seed dressings except at the high rate, 260 lb. per acre.”

1346. Tanganyika Territory, Ministry of Agriculture and Co-
operative Development, Annual Report. 1960. Investigations 
of local interest. For the year 1959. Part II (Research). p. 
12-13.
• Summary: Soya beans (Hernon 237 variety) were planted 
at Wami, Tanganyika, on Jan. 16, Feb. 17, and March 3. The 
best yields were obtained from the Jan. 16th planting (1,522 
lb/acre). In the Duthumi area of Eastern Province soya beans 

were tested but emerge populations were very low so results 
were unreliable. In the Arusha District “soya beans grew well 
but were badly damaged by buck; in spite of this one variety 
yielded 620 lb. per acre so it would appear that this crop 
might do well.”

1347. Tanganyika Territory, Ministry of Agriculture and Co-
operative Development, Annual Report. 1960. Soya beans. 
For the year 1959. Part II (Research). p. 25.
• Summary: “Agronomy: A range of varieties was grown at 
Ilonga. The short season varieties outyielded the long season 
varieties some giving good yields varying from 1,000-1,531 
lb. per acre. Inoculation did not improve yields in a date of 
planting experiment.
 “At Tengery a few varieties produced yields of the order 
at 700-800 lb. per acre, others grew vigorously but failed to 
set seed.
 “A number of varieties of Rhodesian dwarf soya were 
tested at Mbozi. Yields varied from 344-1,040 lb. per acre 
whereas Hernon 237 only yielded 35-105 lb. These dwarf 
varieties may be suitable for higher areas where Hernon 237 
produces large quantities of leaf but only a little grain.
 “In a number of experiments in Lake Province yields 
were rather low 400-600 lb. per acre, at Nyamahona only 
were promising yields obtained, 700-950 lb. per acre.
 “Plant breeding and selection: The breeding and 
selection programme is proceeding very satisfactorily. 
Hernon Nachingwea has maintained its superiority in yield 
over Hernon 237 and will be grown on a fairly large scale on 
the Tanganyika Agricultural Corporation’s production farms.
 “Several thousand lines from a wide range of crosses 
have been grown and many of these were tested in 1959 in 
a series of Lattice strain trials. Many of the strains show an 
appreciable increase in yield over both parents and also other 
improvements. Results to date suggest that the breeding 
programme may result in an improvement of yield to the 
order of 50 per cent together with resistance to lodging, less 
susceptibility to shattering and a better plant habit more 
suitable to combining than Hernon 237. The proportionate 
yield might well be higher on production farms.”

1348. Soybean Digest. 1961. Wins Indiana contest with 
60-bushel yield. Feb. p. 33.
• Summary: “W.R. Orr, Tipton, won the 1960 Indiana 
soybean 5-acre yield contest. The 42-year-old Tipton County 
corn-hog farmer checked 60 bushels per acre on his best 5 
from a 40-acre fi eld.
 “Runner-up was John H. Wyckoff, Porter County, with 
a yield of 57.5 bushels per acre. The 1959 state winner was 
Floyd Duncan, Jr., Lake County, with a yield of 61.9 bushels 
per acre.
 “The estimated 1960 average soybean yield for Indiana 
is 27 bushels per acre.
 “Orr planted Harosoy, the most widely grown variety in 



SOYBEAN YIELDS AND YIELD RESEARCH (10 BCE to 2021)   708

© Copyright Soyinfo Center 2021

Indiana, in 38-inch rows May 28. The fi eld was in corn last 
year. He applied 80 pounds of 8-32-0 fertilizer in the row at 
planting time. Orr rotary hoed the fi eld once, cultivated it 
three times and hand hoed weeds that cultivation didn’t kill.
 “Orr said the 40-acre bean fi eld grossed him $100 an 
acre.
 “Orr’s yield is the sixth of 60 or more bushels in the 
21-year history of the contest. Winners in the fi rst 5 years 
of the competition were all under 50 bushels, according to 
Gilbert P. Walker, Purdue University extension agronomist. 
The contest is sponsored by Purdue’s extension service and 
the Indiana Crop Improvement Association. One hundred 
seventy-three farmers had their yields checked in 1960 under 
supervision of their county agricultural agents.
 “Other high yields in the 1960 contest: Fermen 
Keesling, Henry County, 56.5 bushels per acre; Marvin 
Shopmeyer, Clay County, 54.5 bushels; Clarence Mesker, 
Vanderburgh County, and Walter R. Mosbaugh, Hamilton 
County, 54 bushels; Lyle Patchett, Lake County, 53.5 
bushels; and L.K. Wyckoff, Porter County, Russell Gillen Jr., 
Benton County, and James J. Buck, Tippecanoe County, each 
53 bushels.”
 A photo shows: “W.R. Orr, Indiana’s 1960 soybean yield 
champion (left), and Walter Clary, Tipton County agent, 
examine a sample of the champ’s prize winning beans.”

1349. Estacion Experimental Agricola de Los Llanos, 
Boletin Informativo. 1961. Los resultados de investigaciones 
agrícolas en “Los Llanos” al servicio de Bolivia [The results 
of agricultural investigations at “Los Llanos” in the service 
of Bolivia]. No. 1. 31 p. March. [Spa]
• Summary: This bulletin was published by the Servicio 
Agrícola Interamericano, Ministerio de Agricultura, 
Ganadería y Colonización, Santa Cruz, Bolivia. (General 
Saavedra). Contents: Introduction. Sugar cane. Rice. Corn. 
Horticulture. Oilseeds. Fruit trees. Green manure crops. 
Meteorology.
 The agricultural experiment station of Los Llanos 
is located in the province of Obispo Santisteban, in the 
department of Santa Cruz, 65 km north of the city of Santa 
Cruz de la Sierra (capital of the department) and 3 km east 
of the town of General Saavedra, at an altitude of 350 meters 
above sea level. It has a median annual temperature of 
23.3ºC and 1,305.5 mm of precipitation.
 In the section on oilseeds, a subsection titled “Soya” (p. 
22-23) states: “In the area around Santa Cruz, the climate 
and soil are well suited to the cultivation of the soybean (de 
la soya), which has a bright future in the edible oil industry, 
for preparation of foods, concentrates for livestock, and 
green manure. The experiment station has conducted trials 
with varieties, and time and density of planting.
 “Varieties. The introduced varieties that have been 
outstanding are Acadian, Abura, San Pablo, and Okinawa, 
each with a seed yield of more than 2,500 kg/ha, as shown 

in table 6.” The top yielder was Acadian, at 2,969 kg/ha, 106 
days from planting to harvest, plants 90 cm tall, and yellow 
seed of medium size. Other varieties tested were P-I 205-
912 (2,365 kg/ha), Improved pelican (2,334), Good yellow 
(2,324), Biloxi (2,244), and Bienville (2,108).
 The best time for planting is from Dec. 15 to Jan. 1. 
Density of seeding: Plant inoculated seeds at the rate of 
30 kg/ha for seeds or 60 kg/ha for forage or green manure, 
densely in rows 60 cm apart. A photo shows 2 men working 
in a fi eld of soybeans.
 Soy is mentioned again in the section on green manure 
(p. 27-29). Two soybean varieties were tested: (1) Variety PI 
205-912 gave a dry-matter yield of 7.09 tonnes/ha, followed 
by maize yielding 2.85 tonnes/ha. (1) The variety Otootan 
gave a dry-matter yield of 6.07 tonnes/ha, followed by maize 
yielding 2.78 tonnes/ha. The heading of table 7 seems to 
indicate that these green manure yield experiments were 
conducted in 1957.
 Note 1. Victor Lozada is in charge of oilseeds at this 
station. Jose Kushner is the director.
 Note 2. This is the earliest document seen (May 2009) 
concerning soybeans in Bolivia, or the cultivation of 
soybeans in Bolivia. This document contains the earliest date 
seen for soybeans in Bolivia, or the cultivation of soybeans 
in Bolivia (1971). The source of these soybeans is unknown. 
Address: Santa Cruz, Bolivia.

1350. Green, G.D.; Hurt, B.C.; Crockett, S.P.; Albritton, 
R.C.; Walton, B.; Coats, R.E. 1961. Soybeans–variety, row 
width studies: hill section results. Mississippi Farm Research 
24(3):3. March.
• Summary: “For seed production, Lee, Jackson, Hood 
and Hill are the leading recommended varieties for the hill 
section of Mississippi.
 “Lee should be the main variety for this purpose due to 
its yielding and seed holding ability. Jackson should yield 
more hay because it grows taller than the others listed. Lee 
matures about mid-October at State College. Hood is a few 
days earlier and Jackson a few days later than this. Hill 
matures from mid to late September.”
 A table titled “Soybean varieties, general test, 1960, hill 
stations, yield in bushels per acre” has 9 columns: Variety 
name [listed in descending order of yield], State College, 
Pontotoc Flatwoods, Holly Springs, Verona, Brooksville, 
Raymond, Average [yield], Date cut at State College.
 The varieties tested are Lee, Dortchsoy 2A, Ogden, 
Hood, Dortchsoy 31. Hill, Dorman, Jackson, Dortchsoy 67A, 
Clark, Bienville, Yelnanda, CNS-4, ML 57-257, ML 57-225. 
Also shows: LSD @ 5%, CV. %, Soils at each station, Date 
planted.
 Thus, Lee had the best average yield at 35 bushels per 
acre. At Raymond the yield of Lee was 46 bu/acre. Address: 
Mississippi Agric. Exp. Station, Stoneville.
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1351. Hartwig, Edgar E. 1961. Soybeans–variety, row width 
studies: Delta results. Mississippi Farm Research 24(3):3. 
March.
• Summary: Six soybean varieties were evaluated on the 
two major soil types (Sharkey clay and sandy loam) at the 
Delta Station in 1960. Plantings on clay were made May 4 
and those on sandy loam May 24. Maturity, height, lodging, 
and seed yields for the plantings on clay along with a 7-year 
comparison with Lee yield considered as 100 percent are 
reported in Table 1. Similar data are reported in Table 2 for 
plantings made on a sandy loam soil.
 The other soybean varieties listed in these two tables are 
Hill, Dorman, Hood, Jackson and Bienville.
 For each is given: Maturity date, height in inches, 
lodging, seed yield (bu/acre), 7-year average yield (which 
for Lee was 41.5 bu/acre) and yield as a percentage of Lee. 
Address: Mississippi Agric. Exp. Station, Stoneville.

1352. Nikolov, Antonio. 1961. Sojata vo nashite uslove 
[Soybeans in our environment]. Sovremeno Zemjodelstvo 
(Contemporary Farming) (Skopje, Macedonia) 1(3):22-24. 
March. [Mac]
• Summary: This article describes the growing of soybeans, 
but few dates or places are given. It mentions climatic 
conditions; for example there was heavy snow on 50 hectares 
of land in May 1943 and the soybean plants survived–but it 
doesn’t say where (p. 22). It may well have been in their plot 
at the Agricultural Testing Institute (Zemjodelskiot Ispitatelen 
Institut), in Skopje, mentioned in the next paragraph, where 
they say that in this year’s experiment at the Institute that 
had 14 varieties of soybeans, which yielded 2,000 to 4,000 
kg/ha of seed.
 Note 1. This document contains the earliest date seen 
for soybeans in Macedonia, or the cultivation of soybeans 
in Macedonia (1943). The source of these soybeans is 
unknown. There is apparently no indication that in 1943 
soybeans were grown outside of the Institute, by farmers for 
example.
 Note 2. This monthly periodical was published by NIP = 
Narodna zadruga. Address: Inzh. (Engineer), Yugoslavia.

1353. Soybean Digest. 1961. Hutchcroft winner of Iowa 
yield contest. March. p. 18.
• Summary: “Fred Hutchcroft, Jr., Indianola, was named the 
Iowa master soybean grower for the 1960 season at the Iowa 
Crop Improvement Day at Ames. He got a yield of 50.91 
bushels per acre on a 2-acre tract selected from a 41-acre 
fi eld.
 “The Iowa master contour corn grower award went to 
M.E. Dillon of Keota, who last year won both the master 
corn grower and soybean grower awards.
 “Mr. Hutchcroft won the John Sand Trophy and a watch 
from the Iowa soybean processors. His entry was sponsored 
by the Laverty Elevator, Inc., Indianola.

 “Hutchcroft’s bean fi eld had been in corn in 1959 and 
meadow in 1958. He plowed it in the spring, double disked 
and harrowed, and planted June 2 with Clark soybeans at the 
rate of 75 pounds per acre in 40-inch rows. He rotary hoed 
the fi eld twice, cultivated twice and hand weeded.
 “Second place in the soybean contest went to John 
Robert Kurtz of South English. His yield was 49.27 bushels 
per acre. His entry was sponsored by the Keota Community 
Club, and he received the Iowa Soya Co. silver plaque and a 
watch presented by the Iowa soybean processors.
 “Third place in the soybean contest was won by Richard 
Stone of Indianola. He produced 47.46 bushels per acre. His 
sponsor was the Laverty Elevator at Indianola. He received 
the Iowa cooperative soybean processors plaque and a watch 
from the Iowa soybean processors.”
 A photo shows Fred Hutchcroft, Jr.

1354. Soybean Digest. 1961. Two hoeings control 
Johnsongrass. April. p. 9.
• Summary: “Johnsongrass (Sorghum halepense) is one 
of the weeds most competitive with soybeans and most 
diffi cult to control in southern areas. It is a hardy perennial 
and reproduces from underground rootstocks (rhizomes) and 
from seed.
 “The severe effect of Johnsongrass under Arkansas 
conditions was shown by a test at the Arkansas Agricultural 
Experiment Station, in which soybeans maintained free of 
the weed throughout the season yielded 30.6 bushels an acre 
as compared to only 12.3 bushels where soybeans received 
normal cultivation but no hand hoeing.
 “Where soybeans received two hand hoeings during 
the growing season–one when the Johnsongrass plants were 
slightly taller than the soybeans or about a month after 
planting, and the second time about 3 weeks later, the yield 
per acre was 32.4 bushels. The test was reported by C.E. 
Caviness and Maxsie Taylor of the Arkansas station in Delta 
Farm Press.
 “Rhizomes usually furnish the fi rst source of infestation 
of Johnsongrass in the spring, while plants may emerge from 
seed at a later date. Thus a continuous source of infestation is 
present throughout the growing season.
 “A large portion of the soybean production in the Delta 
area of Arkansas is on Sharkey clay soil and Johnsongrass 
is a major weed problem in most of the area. A Sharkey clay 
soil uniformly infested with Johnsongrass at the Northeast 
Branch Station at Keiser was used for the experiment.
 “W.R. Thompson, State College, Mississippi, 
agronomist, suggests that farmers fallow all this year’s land 
that is badly infested with Johnsongrass and other weeds. ‘It 
may look like a waste of time to fallow land a year,’ says Dr. 
Thompson, ‘But you will make up the loss in production in 
future years by fallowing 1 year.’”
 A table shows: “Effect of Johnsongrass on soybean 
yields.” With no hoeings, with one or two hoeings. Two 
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hoeings gives the highest yield, 32.4 bu/acre.

1355. Streuber, Eberhard. 1961. Untersuchungen ueber 
Anbautechnik und Ertragsleistung der Sojabohne, Glycine 
max (L.) Merr. [Cultivation techniques and yields of the 
soybean, Glycine max.]. Kuehn-Archiv 75:102-89. June 28. 
[164 ref. Ger; eng; fre; rus]
• Summary: “This work deals with researches of comparing 
the planting technique, the increasing nitrogen fertilizing 
levels and inoculation tests and comparison with other 
legumes.
 “(1) The experiments of seeding were carried out as a 
plot experiment (split plot) during three years on a loamy 
loess soil rich in humus and on a sandy soil. Questions of 
planting time, of space between the plants and of sowing 
quantities are discussed. The results of crop yield, of 1000 
grains’ weight and the values of crude protein and crude fat 
were analyzed. The effective factors (1000 grains’ weight, 
number of beans per capsule [pod] etc) are compared by 
counting per square meter area.
 “(2) The researches of increasing nitrogen fertilizing 
levels and inoculation tests were also carried out on two 
different soils (multiple factors; split plot). The effects of 
fertilization and inoculation were others with each soil. 
Fertilizing with doses of nitrogen later on was effective.
 “Vascular trials (vasculars of Mitscherlich) supported 
the plot experiments.
 “(3) Comparing the legumes during 5 years revealed an 
extensive variation of crop yields (Phaseolus vulgaris, Pisum 
sativum, Vicia faba, Lupinus albus, Lupinus angustifolius, 
Glycine max). An evidence could be brought that it is not 
suffi cient to compare legumes on their yield of crude protein 
per area. To compare the legumes on their physiological 
utilisable protein (PNP) that is the fi ttest comparative 
measurement today.
 “(4) For the cultivation of soy beans in the German 
Democratic Republic the following must be seen: the 
strains bred up to day don’ have any chance. But the greater 
economy of cultivating soy beans will be attained on light 
soils compared to heavy ones.
 “Some open questions of farming and cultivating 
essential for cultivating soy beans are profi tably shown.” 
Address: Inst. fuer Acker- und Pfl anzenbau der Martin-
Luther Universitaet Halle-Wittenberg, East Germany.

1356. Cheng, Chung-Fu. 1961. Soybean improvement and 
seed production in Taiwan. In: Crop and Seed Improvement 
in Taiwan, Republic of China: May 1959–January 1961. 
Taipei, Taiwan: Chinese-American Joint Commission on 
Rural Reconstruction. 163+ p. See p. 147-62. July. Plant 
Industry Series No. 22.
• Summary: Page 148: Soybean area, production, and yield 
in Taiwan. 1956-1960.
 1956: 37,505 ha; 26,442 metric tons; 707 kg/ha.

 1957: 41,029 ha; 33,055 metric tons; 808 kg/ha.
 1958: 47,894 ha; 41,682 metric tons; 870 kg/ha.
 1959: 53,784 ha; 44,451 metric tons; 826 kg/ha.
 1960: 59,665 ha; 52,653 metric tons; 882 kg/ha. A 
good summary of this document is given in Soybean Digest, 
1961. Jan. p. 19. Address: Senior Specialist, Plant Industry 
Div., Chinese-American Joint Commission on Rural 
Reconstruction.

1357. USDA Statistical Reporting Service, Crop Reporting 
Board. 1961. Soybeans harvested for beans by counties, 
1960: Acreage, yield, production. Aug. 22 p. Summarized in 
Soybean Digest, Nov. 1961, p. 24.
• Summary: Within each soybean producing state, acreage, 
yield, and production are given for each county. Address: 
Washington, DC.

1358. Braun, D. 1961. How to grow forty-bushel soybeans 
on thirty-bushel land. Farm Journal 85:30-31. Oct. *

1359. Gray, John. 1961. The Bienville: A new full season, 
crushing type soybean for Louisiana. Soybean Digest. Nov. 
p. 6-7.
• Summary: This soybean variety, released in 1968, has 
seeds that contain 22% oil. Bienville yielded over 2,640 
lb/acre of soybeans in tests at 3 locations during 1957-60. 
Photos show: (1) J.Y. Oakes, superintendent of the Red 
River Valley Experiment Station (Bossier City, Louisiana) 
holding a bunch of Bienville plants during foundation seed 
increase. (2) Bienville growing in rows, showing that pod 
placement is well above ground level. (3) John Gray showing 
a Bienville soybean plant to some of the queen candidates at 
Louisiana’s fi rst statewide soybean festival. A table shows 
the performance (yields) of commercial soybean varieties 
(Bienville, Jackson, Lee, Hood, Hill) at 3 experiment stations 
in Louisiana, and one station each in the Southeast and 
Delta. Bienville consistently had the highest yields. Address: 
Louisiana Agric. Exp. Station.

1360. Bean, Louis H. 1961. Forecasting the soybean yield 
per acre at least a year in advance. Soybean Digest. Dec. p. 
17-18.
• Summary: The forecast is the sum of the yield trend factor 
and the weather factor. Graphs show: (1) Yield trend factor 
(bu per acre), 1951-1961. (2) Weather factor, 1951-1961. (3) 
Actual forecasts, 1951-1961.

1361. Miller, R.J.; Pesek, J.T.; Hanway, J.J. 1961. 
Relationships between soybean yield and concentrations of 
phosphorus and potassium in plant parts. Agronomy Journal 
53(6):393-96. Nov/Dec. [10 ref]
• Summary: “Synopsis: A multiple regression analysis 
showed that over 80% of the variation in soybean yield 
was accounted for by the variation in the P and K contents 
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of some plant parts. These results were obtained in an 
experiment on a fi ne sandy loam in which applications of P 
and K fertilizers signifi cantly affected grain yield and P and 
K content of soybean plants.” Address: Iowa Agric. Exp. 
Station, Ames, Iowa.

1362. Dekov, D. 1961. Produktivnostta na niakoi furajni 
sortove soia [Productivity of some soybean varieties]. 
Kooperativno Zemedelie (Cooperative Agriculture) No. 1. 
[Bul]*
Address: Bulgaria.

1363. Ragimov, A.S. 1961. Vlijanije sposobov poseva 
na biologiceskije osobenosti i urozajnost soji [The effect 
of methods of sowing on the biological peculiarities and 
yield capacity of soybeans]. Izvestiia Akademii Nauk 
Azerbaidzhanskoi SSR (Bulletin of the Academy of Sciences 
of Azerbaidzhan SSR) Ser. Biol. and Med. Sci. Izvestiia 
Akademii Nauk Azerbaidzhanskoi SSR (Bulletin of the 
Academy of Sciences of Azerbaidzhan SSR) No. 1. p. 33-45. 
Russian translation. [10 ref. Ser]
• Summary: Note: This is the earliest document seen (March 
2021) concerning soybeans in Azerbaijan, or the cultivation 
of soybeans in Azerbaijan.

1364. Ter Horst, K. 1961. De selectie van peulvruchten 
in Suriname. III. Glycine max (L) Merrill, de sojaboon 
[Selection of pulses in Surinam. III. The soybean]. 
Surinaamse Landbouw (De). Surinam Agriculture 9(1):1-10. 
[25 ref. Dut; eng]*
• Summary: The highest yielding soybean varieties in an 11-
year trial were Laris, Vada, and Bilomi, which are described 
in detail. On one plot Bilomi 1 yielded 2,688 lb/acre. 
Address: LandbProefst. Surniame, Parmaribo.

1365. Auckland, A.K.; Spencer, F.M. 1961. Soyabeans. 
Department of Agriculture, Tanganyika, Ministry of 
Agriculture Bulletin No. 14. 7 p.
• Summary: Contents: Introduction. Soil and climate. 
Cultivation. Marketing.
 In South Africa, the Rhodesias, Nyasaland, Nigeria, 
the Congo, and French West Africa soyabeans have been 
grown in small amounts. “In East Africa, the crop had been 
tried at various times during the past, but it was not until the 
inception of the Groundnut Scheme by the Overseas Food 
Corporation in 1947 that any large scale attempt to grow 
soya in East Africa was made.
 “Nachingwea in the Southern Province is at present the 
only area in Tanganyika where soyabeans are grown on any 
considerable sale. The Nachingwea area is farmed by the 
Tanganyika Agricultural Corporation, as ‘a scheme of large-
scale experimental development to establish the economics 
of clearing and mechanized or partly mechanized agriculture 
under tropical conditions.’ At present there are 14 Production 

Farms varying in size from 550 acres to 1,000 acres. There 
is also a Farming Settlement Scheme with about 80 African 
tenants, each farming a holding of about 15 acres under crop 
and a similar acreage under fallow. On both the Production 
Farms and the Farming Settlement Scheme, soyabeans are 
now an extremely important crop.”
 Table 1 (p. 1) shows that the total acreage planted to 
soyabeans in Nachingwea increased from 218 acres in 
1951 to a peak of 4,901 acres in 1960. In 1960 soyabeans 
accounted for 38% of the total cropland in the province; 
the highest farm yield was 1,461 lb/acre (24.4 bu/acre), and 
the average yield for all production farms was 1,075 lb/acre 
(17.9 bu/acre). “It is possible that soyabeans will be a most 
important crop for Tanganyika. The beans now produced 
at Nachingwea are all sold to the Far East [East Asia] for 
culinary purposes. A premium price is paid” for these 
beans because of their small size and pale color. Address: 
Tanganyika.

1366. Department of Trade and Commerce, Canada. 1961. 
Oilseeds from Canada. Ottawa, Ontario, Canada. 24 p. 28 
cm.
• Summary: “Oilseeds have been grown commercially in 
Canada since 1720 when the pioneers of New France grew 
fl ax for fi bre and later for oil.” Canada has gradually changed 
from a net importer of fats and oils to a net exporter. “Last 
year there were more than 4 million acres in Canada planted 
to various types of oilseeds, and the bulk of the oilseed 
production was exported to more than 25 countries of the 
world. Flaxseed, rapeseed, soybeans and mustardseed are the 
principal oil-bearing seeds exported from Canada.”
 A table (p. 3) shows acreage and production of Canada’s 
4 major oilseeds from 1948-52 to 1960. Throughout this 
period, fl axseed was the leading oilseed, with production 
growing from 230,000 tonnes to 638,000. Rapeseed grew 
from a minor crop to the second largest one, 9,000 tonnes in 
1948-52 increasing to 250,000 tonnes in 1960. Soybeans are 
third, having grown from 86,000 tonnes to 154,000. In 1960 
rapeseed fi rst surpassed soybeans in production. Most of 
Canada’s rapeseed is grown in the three prairie provinces of 
Alberta, Saskatchewan, and Manitoba. Virtually all soybeans 
are gown in southern Ontario. Canada is the world’s leading 
exporter of rapeseed. The leading importers of this rapeseed 
are Japan (40,128 tonnes in 1960), followed by Italy (37,138 
tonnes).
 The section titled “Soybeans in Canada” (p. 16) gives 
statistics (tons exported and dollar value) on acreage and 
production, and on yearly exports from 1956 to 1960 of 
soybeans, soybean oil, soybean meal, and total. In 1960, 
Canada exported $20,939,000 worth of soybeans and 
soybean products, down from $26,988,000 in 1956. The 
main trend has been toward increased exports of soybeans 
and decreased exports of oil and meal [value-added 
products]. Address: Ottawa, Ontario, Canada.
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1367. Food and Agricultural Organization of the United 
Nations. 1961. Soybeans: Area harvested, yield, and 
production. FAO Production Yearbook (Rome, Italy) 15:116.
• Summary: Name changes: “Korea, South” is changed to 
“Korea, Republic of.” “Congo (ex-Belgian)” is changed to 
“Congo (Leopoldville).”

1368. Soybean Council of America, Spanish Offi ce. 1961? 
The role of soybeans and soybean products in the Spanish 
food supply. Madrid, Spain: AmSoy. 174 p. Undated. [23 ref. 
Eng]
• Summary: On the front page: “This publication is the result 
of the foreign market development activities of the Soybean 
Council of America, Inc. in cooperation with the Foreign 
Agricultural Service of the United States Department of 
Agriculture.”
 In the center of the front cover is the new “AmSoy” logo 
of the Soybean Council of America, Inc.
 Summary: The Spanish diet is short on animal protein 
and on fats; both need to be increased signifi cantly.
 Survey on the diet:
 Protein furnished by Cereals
 Protein furnished by Pulses
 Summary on Vegetable Protein in the Spanish daily Diet
 Protein furnished by Meat
 Protein furnished by Eggs
 Protein furnished by Milk
 Protein furnished by Fish
 Summary on Animal Protein in the Spanish daily Diet
 Summing up the Protein Content of the Spanish daily 
Diet
 Problems of Spanish livestock:
 Livestock Market Products
 The Mixed Feed Industry
 Postal addresses of mixed feed manufacturers
 List of laboratories
 Edible oils:
 Production
 Oil Trade
 Exports
 Imports
 Purchasing procedures
 Purchasing Organizations
 Methods of Spanish Foreign Trade
 Freights unloading and refi ning
 Unloading Stations
 Freight and Transportation
 Refi ning
 Oilseed:
 Trade Imports, Exports
 Crushing industry
 Soybean cultivation in Spain
 The role of soybeans in the Spanish food supply

 Literature
 Page 139: “In 1917 the Spanish Consul in Shanghai 
sent to the Spanish State Department a report on soybean 
cultivations in China, and proposed to start growing this 
plant in Spain.
 “A few years later the Agricultural Stations of Jerez de 
la Frontera and Malaga (both in the South of Spain) began 
experimenting with this new crop in small plots of land. The 
soybeans grown were used only for animal feeding.
 “In 1925 soybeans were grown in the Province of 
Lérida (Catalonia), but only on a small scale, most of the 
production being devoted to the preparation of special foods 
for diabetics. Some tentative cultivation was also started in 
the Province of Pontevedra, in the Northwest of Spain, where 
the climate is humid and mild.
 “The School of Agricultural Engineers began 
experiments on soybean cultivation between 1930 and 
1935; the crops obtained on small pieces of dry land were 
equivalent to a yield of 680 to 720 kgs. per hectare. Further 
experiments were interrupted in 1936, at the time of the Civil 
War.
 “In view of the increasing shortage of olive-oil, the 
Government decided to encourage cultivation of oilseeds, 
soybeans among them. The Ministry of Agriculture 
published an order in the State Gazette of January 30th, 
1957, regulating future cultivation of soybeans. This order 
stated that the Servicio Nacional del Trigo (National Wheat 
Service) would pay 8 pesetas per kilogram to any farmer 
selling his crop to the Service; at the same time, the National 
Wheat Service would provide fertilizers and grant credits 
to encourage soybean cultivation. Soybean cultivation, 
however, did not reach high production fi gures, as can 
be seen in table No. 91a.” This table (p. 152) shows that 
soybean production in Spain increased from 250 tons in 1955 
to 350 tons in 1960. Address: Spain.

1369. Soybean Digest. 1962. 60 bu. wins in Indiana. Jan. p. 
5.
• Summary: “Marvin Flint, Washington, won the 1961 
Indiana 5-Acre Soybean Yield contest. The Daviess County 
farmer produced 60.3 bushels an acre.
 “Runnerup was Allan Anson, Huntington, with a yield of 
58.5 bushels. Tom Maddox, Otterbein, Benton County, 1954 
state champion, produced 57.2 bushels and Floyd Duncan Jr., 
Schneider, Lake County, was fourth with 57 bushels an acre.
 “The estimated 1961 average soybean yield for Indiana 
is 28 bushels an acre. The average yield for the contestants 
was 43.4 bushels an acre.
 “Other high yields in the 1961 contests: Desco Newton, 
Daviess County, 55.3 bushels; Darius Kingan, Delaware 
County, 55.2; Bernard Wagner, Warrick County, 55.2; 
Virgil H. Gerhardt, Warrick County, 54.6; Charles Russell, 
Delaware County, 54.4; Chester S. Vanada, Warrick County, 
53.7; Chester Biddle, Benton County, 52.6; Robert P. Lant, 
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Warrick County, 52.6; John Ehman, Hamilton County, 52.1, 
and Carl Burgdorf, Vanderburgh County, 51.
 “Mr. Flint planted Clark variety in 38-inch rows. 
His yield is the seventh of 60 or more bushels in the 22-
year history of the contest sponsored by the Indiana Crop 
Improvement Association and the Purdue University 
agricultural extension service. The record yield for the 
contest was set in 1954 by Maddox with 63.6 bushels; the 
1960 contest winner was W.R. Orr, Route 3, Tipton, with a 
yield of 60 bushels.
 “Keller E. Beeson, Purdue agronomist and association 
secretary, said seeding rates ranged from 45 to 120 pounds, 
the amount per acre depending on the width of rows which 
varied from 24 to 40 inches. While the last week of May was 
the most popular planting time, planting dates ranged from 
May 10 to June 21, depending on the location in the state. 
Cultivation averaged the customary rotary hoeing and two 
row cultivations. Several of the top 10 producers also used 
herbicides and most of them applied phosphate and potash as 
starter fertilizer. Some used a small amount of nitrogen in the 
starter. All growers used recommended varieties and seven 
planted seed that had been certifi ed in 1960, Beeson said.
 “A secret of good production of soybeans seems to be 
primarily good farming practices resulting in a high fertility 
level, the agronomist observed.”

1370. Blosser, R.H. 1962. High yields boost soybean profi ts: 
you can step up soybean yields materially without raising 
cost of production. Soybean Digest. March. p. 6-8.
• Summary:   “For most farmers, the easiest way to increase 
profi ts from soybeans is to raise higher yields per acre. This 
conclusion is based on a study of the 1958 costs of producing 
soybeans on 70 farms in west central Ohio. Detailed fi gures 
from this study are shown in the table at right.
 “A yield of only 18 bushels per acre produced a loss of 
about $5 but a yield of 26 bushels gave a profi t of almost $7 
an acre. A 34-bushel yield raised profi ts to $17 an acre, while 
a 42-bushel yield gave a net return of $27 above all costs 
including all labor and the use of the land.
 “Receipts were fi gured on the basis of $2 a bushel at 

the farm. However, a higher market price would produce 
somewhat greater profi ts than preceding fi gures indicate. To 
pay all costs, the average farmer in western Ohio will have to 
raise about 23 bushels of soybeans per acre and sell them at 
the farm for $2 a bushel.
 “How Expenses Were Calculated: All costs were based 
on 1958 production methods and prices. Labor charges were 
calculated at $1.50 an hour with the laborer providing his 
own house and food. The average amount of labor used was 
about 5.3 hours to produce an acre of soybeans yielding 18 
bushels and 5.9 hours when the yield was 42 bushels. Tractor 
and machinery charges were fi gured on the basis of size 
and number of hours used per year for the entire farm. This 
method gave an average tractor charge of about $1.25 an 
hour including fuel and oil used.
 “Fertilizer charges were determined by calculating 
the value of the amount of commercial fertilizer needed 
to replace the phosphorus and potash removed by the 
respective yields. By using this procedure, consideration 
was given to the use of residual fertilizer that had been 
applied to preceding crops because many farmers do not 
fertilize soybeans. This method of fi guring also took into 
consideration the residual effect of heavy applications of 
fertilizer that were not completely used by the soybean crop 
when fertilizer was applied directly.
 “Land charges include taxes and a 5% annual return 
on the present market value of the land without buildings, 
except for soybean storage.
 “This study shows that on an acre basis, high soybean 
yields cost more to produce than low yields. But on a bushel 
basis, high yields cost less than low yields. For example, 
an 18-bushel yield cost $41.20 an acre or $2.29 a bushel to 
produce. But a 42-bushel yield cost $56.80 an acre or $1.35 a 
bushel.
 “High soybean yields usually mean lower costs per 
bushel and greater profi ts per acre than low yields because 
most crop expenses do not increase in the same proportion as 
yields. The main exception is charges for fertilizer and lime. 
On an acre basis, costs of plowing, disking, planting and 
cultivating are about the same regardless of the size of yield 

obtained.”
 A small portrait photo 
shows R.H. Blosser.
 A tables gives 
“Calculated receipts, expenses and 
profi ts per acre for various yields of 
soybeans. The yields per acre are 18, 26, 
34, and 42 bushels. The higher the yield, 
the greater the profi t.
 A bar graph shows 
Bushels of soybeans raised per acre vs. 
Cost per bushel of soybeans. As the 
number of bushels per acre increases 
from 20 to 45, the cost per bushel 
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decreases from $2.03 to $1.20. Address: Ohio Agric. Exp. 
Station.

1371. Soybean Digest. 1962. Wooten wins Iowa yield contest 
with 53 bushels. March. p. 18.
• Summary: “Morris H. Wooten, Albion, Iowa, is the Iowa 
master soybean grower for 1961. His yield was 53.44 bushels 
per acre and he planted certifi ed seed of the Ford variety. 
These were the fi rst soybeans Mr. Wooten had planted for 
several years.
 “Announcement of the winners was made by the 
Iowa Crop Improvement Association at the annual crop 
improvement day.
 “The winning fi eld had gently sloping Tama soil of 
medium fertility. It has been in corn in 1959 and 1960 and 
in meadow in 1958. It was spring plowed about May 1, 
disked twice, harrowed and planted on May 10 and harrowed 
again. The fi eld was planted in 40-inch rows at the rate of 75 
pounds seed per acre. It received two cultivations and was 
hand weeded. The fi eld was harvested Oct. 15 with a Massey 
Harris self propelled combine.
 “’I don’t deserve any credit for my high yield,’ says Mr. 
Wooten. ‘I just planted the beans and the good Lord did the 
rest.’
 “Mr. Wooten farms 320 acres in partnership with his 
brother. He follows a 5-year rotation of CCOMM [corn, 
corn, oats, meadow, meadow], has his soil tested and applies 
fertilizer as recommended.
 “Second place winner was Urban Korte, Pomeroy, 
with 50.89 bushels per acre; and third place went to Fred 
Hutchcroft, Indianola, with 47.68 bushels per acre.
 “District winners in addition to the above three named 
men: northern, Don Wittrock, Primghar, 41.41 bushels, and 
Alvin Morse, Charles City, 40.54 bushels.
 “North central, Donald Bleam, Manson, 46.02 bushels.
 “South central, Ward Handorf, Glad-brook, 46.98 
bushels.
 “Southern, John Robert Kurtz, South English, 46.56 
bushels.
 “Seventy-four Iowa farmers completed the contest 
in 1961. Awards and trophies were contributed by Iowa 
soybean processors and Sand Seed Service, Marcus, Iowa.”
 A photo shows Mr. Wooten holding a metal tub partly 
fi lled with soybeans and wearing winter clothing.

1372. Soybean Digest. 1962. Four generations of soybean 
cooperators [Bayless family of Indiana]. March. p. 18. Cover 
story.
• Summary: “The Bayless Farm west of Bluffton, in east-
central Indiana, has been a testing center in the development 
of new soybean varieties since 1940. In cooperation 
with Purdue University, the Baylesses have helped in the 
development of Lincoln, Hawkeye, Blackhawk, Lindarin, 
and Shelby soybean varieties and have been exceptionally 

good cooperators in many agricultural extension activities 
for many years.
 “Unique about the Bayless farm is its 50-year history 
of soybean production and the closely knit family life and 
living it provides for four generations of one of Indiana’s 
fi nest farm families.
 “The patriarch of this family is Homer Bayless who was 
born on this farm 75 years ago. The farming tradition on the 
home farm, with some added acreage, is being continued by 
son Gerald, grandson Keith, and great grandson Steven, age 
3. The family has had a deep interest in soil improvement 
and conservation and in new agricultural developments. They 
were among the fi rst commercial producers of soybeans and 
hybrid corn in Indiana. The prosperous family seed business 
was established in 1936. Their production centers around the 
newest recommended hybrids and varieties of small grains 
and soybeans.
 “Soybean production has been continuous since 1912 
on the Bayless farm and has included the succeeding 
recommended varieties: Early Brown, Ito San, Midwest, 
Manchu, Dunfi eld, Richland, Lincoln, Hawkeye, Harosoy, 
Lindarin and Shelby. Soybean yields per acre have increased 
steadily from 15 bushels in the 1912-1917 period to 20 by 
1925, to 35 by 1945, to 40-45 by 1960, to a top yield of 53 
bushels of Shelby in 1961. Other crops have yielded well 
too, with corn at 120-140, oats 75-100, and wheat near 50 
bushels per acre during the past few years.
 “Gerald and son Keith are Purdue agricultural winter 
short course graduates of 1927 and 1953, respectively, and 
are frequent visitors on the Purdue campus to keep abreast of 
new agricultural developments.
 “Gerald’s son Larry is a Junior in the Purdue School 
of Agriculture and a summer 4-H club leader in his home 
county.
 “Cover Picture: Homer Bayless, right, son Gerald, 
great grandson Steven and grandson Keith take an admiring 
look at their favorite crop, soybeans, on the family farm 
near Bluffton, Indiana. The Baylesses have cooperated 
continuously with the Purdue Agricultural Experiment 
Station since 1940 in the development of improved soybean 
varieties. They have grown soybeans continuously on their 
farm since 1912.”

1373. Foster, L.J.; Brown, P. 1962. A review of investigations 
with soya in Nyasaland. Rhodesia Agricultural Journal 
59(3):152-56. May/June. [2 ref]
• Summary: Contents: Introduction. Varieties. Cultivation 
practices. Pests and diseases. Conclusions.
 “Over the last ten years, over 40 varieties of soya have 
been tried throughout Nyasaland. Previously two local 
varieties, one black-seeded and the other yellow, had been 
grown for some years in the Shire Highlands. One estate 
regularly produced several hundred tons of the yellow-
seeded variety which, variously termed ‘B.C.A. yellow’ and 
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‘Bvumbwe local,’ is probably synonymous with ‘Pelican;’ 
the black variety closely resembles ‘Avoyelles.’”
 Table 1 shows that many varieties were tested at 
Bvumbwe in 1954-55 (Volstate yielded 3,140 lb/acre [52.33 
bu/acre] and Hernon 279 yielded 3,066 lb/acre of soybeans) 
and 1960-51, at Chitedze in 1953-54, and 1954-55, and 
at Magomero in 1956-57. Table II gives a description of 
the varieties grown at Chitedze, including maturity group 
and days to harvest, place of origin, and remarks. Address: 
Nyasaland Dep. of Agriculture.

1374. Nelson, C.E.; Roberts, S.; Nelson, G.D. 1962. Yields 
and plant responses of six soybean varieties to nitrogen 
and zinc fertilization. Washington Agricultural Experiment 
Station, Bulletin No. 642. 12 p. July. [18 ref]
• Summary: “Application of 10 pounds of Zn per acre 
increased yields 10.3 bushels per acre over the check 
treatment.” Nitrogen fertilizer at rates from 40 to 240 lbs. of 
nitrogen per acre with 10 lbs. Zn/a did not increase yields.
 “Merit, Ottawa Mandarin, Capital, Norchief, and 
Grant in maturity ‘Group 0,’ and Chippewa in maturity 
‘Group I’ are all well adapted to this area [irrigated central 
Washington] with yields ranging from 37.3 to 49.9 bushels 
per acre. Merit was the outstanding variety, averaging 49.9 
bushels per acre.”

1375. Republic of Vietnam, Department of Rural Affairs, 
Commissariat General for Land Development and Rural 
Affairs, Directorate of Rural Affairs. 1962. Field crops 
improvement. In: Annual Work Progress Report on Crop 
Improvement Program of Rice, Sugarcane, Vegetable and 
Field Crops (for the period from July 1961 to June 1962). 
Vietnam: Directorate of Rural Affairs. 300 p. July. See p. 
v-vi, 135-48.
• Summary: At bottom of cover page: “A cooperative project 
between the Directorate of Rural Affairs (DRA), and the 
Chinese Technical Mission to Vietnam on Crop Improvement 
(CIM).”
 The summary section titled “Field crops improvement” 
states (p. v-vi): As part of a crop improvement program, 16 
varieties of soybeans were tested. Promising varieties were 
Palmetto and Sankuo. It was found that growing soybeans 
with closer spacing than the conventional spacing could 
increase yield. In a fi eld experiment with the soybean variety 
Palmetto, sown as a second crop in July, the close spacing of 
40 cm by 10 cm and 2 plants per hill gave 38% more yield 
than the conventional spacing. Soybeans showed a high 
response to phosphate and a moderate response to nitrogen 
fertilizer. As for planting date, Palmetto can be grown year-
round, but the best seasons for sowing are April and July, 
whereas Sankuo is best planted in July as a summer crop.
 The larger section on “Field crops improvement” (p. 
114-175) contains a subsection titled “IV. Soybean” (p. 
135-48) which has this contents: Field work on soybean: 

Comparative test of 12 soybean varieties in 1961 (summer 
crop, fall crop, yields of each: Sankuo yielded 2,045 kg/ha), 
test of planting date of soybean, fertilizer tests, spacing tests. 
Recommendation for the future: Exploring foreign markets 
(such as Taiwan), developing main production areas near sea 
ports and organizing cooperatives, varietal improvement, 
cultural improvement (planting date, spacing, fertilizer), 
insect control (stem maggot and pod borer are the most 
destructive; Leguminivora (Cydia) glycinivorella (Mats.) and 
Caloptilia soyella (van Dev.) [Melanagromyza, Ophiomyia]; 
sprays of endrin, fenthion or Sevin gave good control of the 
former).
 The soybean is currently one of the crops grown on a 
small scale in Vietnam; its production is still insuffi cient 
to meet the demand. For example, in 1959 only 1,416 
metric tons (tonnes) were produced on 2,219 ha, and an 
additional 400 tonnes were imported for consumption. 
Vietnam is working to diversify crop production in order 
to expand exports, in order to earn more foreign currency. 
Expanded soybean production seems to look promising in 
this respect. Therefore, experiments on varietal and cultural 
improvement have been carried out at Hung-Loc Station 
since 1960. Despite the good experimental results, expansion 
of commercial soybean production has faced many obstacles: 
1. Local consumption is limited, because the people of 
Vietnam do not frequently include soybean products in their 
daily meals. 2. Since the difference between the export price 
and the local price is small, dealers are not interested in 
exporting soybeans at a small marginal profi t. Thus growers 
have diffi culty selling their product. 3. Production is unstable 
because of the uneven distribution of rainfall and insect 
damage. 4. The reluctance of farmers to plant new crops will 
prevent the expansion of soybean culture into new areas. 
Address: Vietnam.

1376. Judd, Robert W. 1962. The soybean research situation. 
Soybean Digest. Sept. p. 23-24.
• Summary: “The privacy of the soybean plant is being 
invaded with no modesty allowed. All sorts of things are 
happening–men with beta rays, men with plant disease 
organisms, men with wire netting, men with benefi cial 
bacteria, men heaping plates of plant food. Yes, men in our 
universities are using these and other techniques to learn why 
the soybean plant grows and reproduces as it does.
 “The regrettable fact is that there aren’t enough men on 
the job. I’d like to tell you some of the interesting types of 
research I’ve seen lately, why research is being conducted, 
and comment on the inadequate soybean production research 
effort in our USDA and our state experiment stations.
 “A scientist over in Ohio made a machine using a beta 
ray gauge to continuously measure the soybean plant’s 
internal water balance. The normal method to determine 
water content is to cut off a leaf, weigh it, fl oat it in water 
where it will absorb more, reweigh it, and thus calculate 
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the percent of maximum it contained. The trouble with 
this method is that once a leaf is cut off to determine water 
content, the experiment can’t be repeated–the plant is not the 
same as before.
 “The beta ray gauge machine continuously records, by 
means of a moving line on graph paper, the amount of water 
in the plant. The plant is not disturbed and can be used in all 
stages of maturity. A scientist can tell immediately when a 
plant is under stress from drought conditions. It was amazing 
to me that water placed in soil so it was available to the root 
hairs, moved into the leaves within 30 seconds. A plant that 
has just wilted will regain most of its water content within 3 
minutes after water is placed in contact with the roots.
 “Scientists are looking for some supernodulating 
bacteria. These bacteria live in colonies on legume plant 
roots and change atmospheric nitrogen into compounds 
called nitrates. In soil that had grown continuous corn for 40 
years, nodulating bacteria were still present, but only in the 
amount of 1% as many as were found in soils with rotated 
crops. If some are more effi cient in fi xing nitrogen, just like 
some cattle put on weight faster than others, then scientists 
may take two strains of these bacteria, cross them and get a 
hybrid that will really be a giant nitrogen producer. This is a 
possibility and the search is on for proper parents.
 “50-Bu. Vs. 35-Bu. Fields
 “Fields in Indiana that produce around 50 bushels of 
soybeans per acre every year are compared, as scientifi cally 
as possible, with neighboring fi elds that usually produce 
about 35 bushels or less. Roots are weighed, moisture is 
constantly checked, pods are counted, nodules are weighed 
and counted, leaves, stems and roots are chemically 
analyzed–just everything is compared to try and fi nd why 
the one fi eld produces 50 bushels per acre and the other only 
35. A Kansas State scientist is also comparing high and low 
yielding fi elds to fi nd out the ‘why.’
 “Extremely high rates of phosphorus and potassium 
are ‘fed’ to varieties in experiments. The variety Chief kept 
growing and yields increased when amounts of phosphorus 
were used that killed the variety Lincoln. One variety had 
only 0.8% potassium content in the leaves while another 
had 2%. That’s a great difference–250%. Is one more 
effi cient, tolerant or wasteful than another? Is there a key 
here to breaking the yield barrier? These questions are being 
investigated.
 “The amount of sunlight utilized by the plant seems to 
be critical. The more leaf area exposed to the sun the more 
photosynthesis possible and thus a higher yield is obtained. 
There are a lot of leaves shaded in a soybean fi eld–that’s like 
keeping part of your ball team from batting. The uniform 
canopy provided by our varieties may be a detriment to 
yield in the sense that the umbrella-type of growth limits 
leaf exposure to sunrays. One acre of soybeans needs 3½ to 
4 acres of soybean plant leaf surface to get normal yields. 
In our 40-inch-row fi elds there are 6½ to 7 acres of leaf 

area–thus half the leaves do not function in photosynthesis. 
Scientists are forcing different amounts of lodging, which 
exposes more leaves to sunlight, using wire netting on plants 
so light can penetrate within the row, planting different rates, 
and including other variables to study the effect of sunlight 
utilization. We need to know the best plant arrangement in a 
fi eld for maximum yield.
 “Ten years ago our soybean breeders were not concerned 
particularly with breeding for disease resistance. Today, 
it is their major effort. Old diseases have become more 
prevalent and new diseases have been observed for the fi rst 
time. Scientists are busy inoculating plots of plants with 
disease organisms so survivors can be selected. Resistance to 
phytophthora, pustule, mildew, brown spot, blights and other 
diseases are the major concern of our breeders. Resistance 
is being bred into the popular varieties we have now just as 
quickly as possible.
 “New Frontiers of the Mind
 “This is a glimpse into some of the soybean research 
projects presently being studied. The scientists seeking 
new knowledge about the soybean plant are very capable 
men. They are pressing toward new frontiers of the mind 
which have replaced the frontiers of geography according 
to Earl Butz, dean of agriculture at Purdue. Our agricultural 
scientists have made it possible for you and I to enjoy the 
highest standard of living of any nation at any time. Ten 
years ago, an hour of factory work bought 2.3 pounds of 
chuck roast–today it brings 3.3; 20 eggs a decade ago and 
40 eggs now; 6½ quarts of milk then and 8 quarts now. 
The rapidity of advance of our agricultural technological 
revolution in America has been phenomenal. There are 
those who might say that our scientists have done their job 
too well. We feed and clothe this nation and are the world’s 
largest agricultural exporter with less than 10% of our labor 
force on the farms. One person in agriculture supplies 26 
other people. Many of those persons can be making air 
conditioners, compact cars, drip-dry shirts, frozen pies or 
providing services which most of the world doesn’t even 
believe our average citizen can buy. The majority of people 
in most nations must produce food or their people will 
starve. Have our scientists been too successful, thus causing 
our bountiful supplies to become burdensome surpluses? Is 
production research needed in the midst of our fi lled bins?
 “Moratorium on Research?
 “Some persons have said we should ‘declare a 
moratorium on research and education.’ This doctrine 
was heard in 1920 when the post World War I surpluses 
developed. Where would we be today if progress in 
production had been halted at the 1920 level? Would other 
countries have stopped their agricultural research? The 
doctrine was preached in 1940 just before World War II 
when production from the depression years had accumulated. 
Where would we be today if we had abolished the jobs and 
training for research scientists? This is not like the fl icking 
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on and off of a light switch. It is, however, comparable to 
dismantling the generator–the source of supply. immediate 
use. It was only 15 years ago when we were still feeding 
war-torn countries and declaring, ‘Food will win the peace.’ 
Would our country be as prosperous if we had only 1940 
food producing techniques at work today?
 “The farmers of this nation, and especially you who 
raise soybeans on your farms, are in direct competition with 
every other farmer in the world as I see it. If you can produce 
soybeans for a satisfactory profi t cheaper than another man 
in another country can produce soybeans or the equivalent 
of its products, protein and oil, then you should win a fi rm 
seat in the marketplace of the world. You are competing with 
sunfl ower farmers in Yugoslavia, castor bean producers in 
India, rapeseed producers in France, West African peanut 
growers and producers of other oil and protein crops abroad 
and here at home. If you are not the most effi cient producer 
with the most effi cient crop, the market will eventually be 
dominated by another farmer with his crop. lie can be from 
any land in this trade-conscious world of today” (Continued). 
Address: Managing Director, National Crop Improvement 
Council.

1377. Lambert, J.W. 1962. Breeding soybeans for the world 
market. Soybean Digest. Sept. p. 34-35.
• Summary: “It is evident from the discussions of the last 2 
days that American soybeans are an increasingly important 
commodity in the world market. This international status of 
the crop has come about in a relatively short period of time 
and is the result of the interaction of many factors.
 “Of primary importance, without doubt, is the intrinsic 
value of soybean seed itself. Few other seeds have the 
fortunate combination of a high content of high quality 
protein and a moderately high content of high quality edible 
oil. This unique combination is of course the real basis for 
the current importance of the soybean in world nutrition and 
the reason why our very capable business organizations have 
been able to develop the new markets that are absorbing so 
large a part of our national production.
 “There are other factors, however, that have been and 
will continue to be of importance in expanding the position 
of U.S. soybeans and soybean products in the world market. 
In no other country, for example, is there a comparable 
land area so well suited to soybean production; nor is there 
anywhere else a comparable group of such well-equipped 
and effi cient producers, handlers, and processors. The far-
fl ung acres of fertile farm land are a gift of nature but the 
corps of producers, handlers, and processors are a product of 
the American economic and educational system.
 “Stated another way, this group has developed as a result 
of hard work, faith, and vision operating in a climate of free 
enterprise. Giving direction and vitality to this development 
have been research programs of both government and 
industry. And it is with such research that the present 

discussion is concerned, since by no other means can the 
position of American soybeans in the world market be 
expanded or even maintained.
 “Research on soybeans is proceeding along many 
fronts. At this convention you have heard research reports on 
utilization by Drs. Senti and Cowan, on weather relations by 
Dr. Thompson, and on marketing by Dr. West. My remarks 
will be confi ned to one phase of production research, the 
breeding of new varieties.
 “The importance of varietal research in the dramatic 
rise of the soybean crop in the United States is easily 
demonstrated. Before the turn of the century and for some 
years after, USDA exploration and plant introduction teams 
in the Far East performed the indispensable service of 
bringing a large number of soybean types and varieties to the 
United States. These were in turn tested in many of the state 
agricultural experiment stations. Information was obtained 
on varietal adaptation, on cultural methods, and on possible 
uses in the farm rotations.
 “For 20 or 30 years the principal uses of the crop 
seemed to be for forage and soil improvement. The small 
amount of selection done by plant breeders during this 
period was slanted toward these uses. However, with the 
coming of the small combine harvester and the discovery 
by oilseed crushers of the value of the threshed seed, a new 
day dawned for the soybean in the United States. It was 
quickly recognized as a potentially great cash crop. The need 
for well-adapted varieties that were suitable for processing 
became apparent.
 “The appreciation of this need culminated in 1936 in 
the establishment of the U.S. Regional Soybean Laboratory 
at Urbana, Illinois. Through the years since, the staff of this 
laboratory has done outstanding work in soybean genetics, 
pathology, and physiology. In cooperation with workers in 
the state experiment stations they have turned out 15 or more 
superior varieties for use in the various soybean growing 
regions of the United States. Signifi cantly, a very high 
proportion of the present soybean acreage of the country is 
planted to these varieties. They are tangible witness to the 
value of cooperative research.
 “Obviously the research team is well organized and 
effective. Let us now turn our attention to the proposition of 
breeding soybeans for the present world market. And in this 
regard perhaps we would do well to include our domestic 
demands as a part of this market, since we are still ‘our 
own best customer.’ What are the objectives of the soybean 
breeder of 1962? Are they different from 30 years ago or 
even 20 years ago, and how?
 “Toward 60-Bushel Yields: It goes without saying that 
the need for high yield of harvestable seed continues much 
the same as in the past. This of course means undiminished 
attention on the breeder’s part to proper maturity, plant 
height, standing ability, and resistance to lodging as well 
as to the actual components of yield. In respect to these 
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attributes we hope that in the foreseeable future we shall 
be able to select for them under environmental conditions 
that will permit average yields of 60 to 70 bushels per acre 
instead of the 30 to 40 bushel yields we now commonly 
encounter in our experimental plots.
 “I should probably emphasize that I am referring to 
yields in experimental plots which for a number of reasons 
nearly always are at a higher level than yields in general. The 
essential point which I wish to make is that we hope to learn 
enough about the soybean plant through basic physiological 
and nutritional research to be able to specify the cultural 
treatments necessary to produce consistently the 60 or 70 
bushels we on rare occasions obtain by chance.
 “Once this so-called environmental yield barrier is 
broken we shall be in a much better position to raise the 
genetic ceiling on yield. That is, we can then proceed to 
select the varieties that will produce really superior yields 
under optimum environmental condition. This in turn means 
that we can perhaps provide the soybean grower with the 
varieties and the cultural specifi cations necessary to make 
soybeans really competitive with corn or any other crop.
 “The soybean breeding plans of the future will include 
much emphasis on resistance to diseases. A great deal of 
progress has been made in recent years particularly with 
respect to Phytophthora root rot, bacterial pustule, frog 
eye leaf spot, target spot, and cyst nematode. Certain other 
troubles, however, such as bacterial blight, root rots other 
than Phytophthora, and physiological diseases such as iron 
chlorosis have received relatively little attention. Breeding 
for disease resistance is a never-ending battle because of the 
appearance of new diseases and of new races of old disease 
organisms, but it is a battle well worth waging in terms of 
economic importance.
 “The Shift in Emphasis: Up to this point in the 
discussion the objectives of the breeding program of 1962 
are very little different from those of the programs of 20 or 
30 years ago. When we come to the matter of the appearance 
and internal quality of the beans themselves, however, we are 
forced to stop and ponder. Whereas the American soybean 
industry was born in an era of vegetable oil shortages in 
this country and fl ourished under heavy war and post-war 
demands for oil, it now fi nds itself in increasing diffi culty 
disposing of the oil in a world market that is well supplied 
with edible fats and oils of various kinds.
 “On the other hand, soybean meal, once considered 
a byproduct, has come to be recognized both at home and 
abroad as an excellent protein source in livestock and poultry 
rations and its market at reasonable prices seems nowhere 
near saturated. Moreover, increasing amounts of whole beans 
are apparently moving into the foreign protein market for 
direct consumption as human foods.
 “Looking back, the directive to the breeder in the 
1930’s seemed clear. Higher oil content was called for 
even at the expense of lower protein. And I must point out 

parenthetically that any appreciable genetic increase in oil 
content is almost invariably accompanied by a reduction in 
protein.
 “In 1962 the directive is not so clear cut. To be sure, a 
pound of oil still sells for more than a pound of protein but 
not nearly so much more as it once did. Moreover, the pound 
of oil would seem to be selling on a less substantial basis; 
in other words, it is much more dependent on government 
support than is the pound of protein. In short, it would appear 
that the world needs soybean oil less than it does soybean 
protein.” Continued. Address: Agric. Exp. Station, Univ. 
Farm, St. Paul, Minnesota.

1378. Soybean Digest. 1962. Why soybean yield is lower 
than corn. Sept. p. 87. From University of Illinois Agronomy 
facts.
• Summary: “Why don’t soybeans yield as much as corn or 
cotton? There are some fundamental biological reasons for 
this difference in yield.
 “Basic to any intercrop comparison is the composition of 
the product. A bushel of soybeans has a moisture-free weight 
of 52.7 pounds, 9% more than the moisture-free weight of 
a bushel of corn, 48.2 pounds. Soybeans are relatively high 
in oil and protein and relatively low in carbohydrates. Corn, 
on the other hand, is high in carbohydrates and low in oil 
and protein. The average energy contents or caloric values 
of these three classes of food materials are: carbohydrates, 
1,860 Kcals/lb.; fats and oils, 4,300; and proteins, 2,560. Fats 
and oils contain two and a third times as much energy per 
pound as do carbohydrates. Proteins contain one and a third 
times as much.
 “Sunlight supplies all of the energy that is ultimately 
stored in the seeds of corn, soybeans, and other crops. 
During the season a fi eld of corn and a fi eld of soybeans 
absorb about the same total amount of light and, therefore, 
obtain about the same total amount of energy. But because 
the soybean concentrates more of this fi xed amount of energy 
into high-energy oil and protein units, it can obviously make 
fewer pounds.
 “Some of the energy absorbed by the plant is used 
to do ‘work.’ The fi rst major product of photosynthesis 
is carbohydrate, which the leaves of most plants store in 
the form of starch. This carbohydrate can be considered 
a starting material for the formation of other products. To 
make oil and protein, the plant not only must concentrate 
the energy into tighter units, but also must use a certain 
amount of energy to build these units. To illustrate, in 
making 1 pound of oil a plant uses nearly 5 pounds of 
carbohydrates. About 55% of the carbohydrates, or 2.7 
pounds, is compressed into 1 pound of oil. The remaining 
45%, or 2.3 pounds, is used or ‘burned’ in the process of 
building the higher energy oil. The energy represented by 
the carbohydrate that is ‘burned’ is called work energy. 
The synthesis of protein also requires work energy, but 
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the amount is somewhat smaller than that for oil. By 
comparison, the work energy for moving and storing 
carbohydrates in the seed is very small.
 “Soybeans and other legumes also acquire work energy 
for the symbiotic fi xation of nitrogen. It is not certain how 
much energy they use in fi xing nitrogen, but information on 
the metabolism of nodules suggests about 33,000 Kcals per 
bushel as an acceptable estimate.
 “The Illinois average yields for 1948-57 and for the 
years 1958 and 1959 show a ratio of soybean to corn yields 
between .40 and .45 in each case, or close to that expected 
from theoretical consideration of energy relationships.”

1379. Amchem Products, Inc. 1962. The Amiben story. Now 
it can be told (Ad). Soybean Digest. Oct. p. 29.
• Summary: Amiben is a pre-emergence soybean herbicide. 
Amchem has offi ces in Ambler, Pennsylvania; Clinton, Iowa; 
St. Joseph, Missouri; and Fremont, California.
 “If you had intentions of using Amiben on your 
soybeans this year and couldn’t locate any, we regret this 
very much. We would have liked nothing better than to have 
been able to provide you all the Amiben you needed. As it is, 
we are able to produce Amiben for only 4 acres of soybeans 
out of each 1000 acres grown. If you tried to purchase 
Amiben and couldn’t, this will explain the reason why.
 “For the 1963 soybean crop we are making preparations 
to produce enough Amiben (both liquid and granular) to 
more nearly go around. If you have the chance to see Amiben 
in 1962, we think you will agree it will be worth waiting for. 
If you can’t see Amiben let us tell you a little more about 
what you can expect so you will see the logic in using it on 
increasing acreages–in the future.
 “Amiben, applied as a pre-emergence treatment at 
planting time, and with a little rain following, moves into 
the soil solution in the upper surface layer of the soil. When 
weed and grass seedlings sprout, their roots pick up the 
Amiben and are killed. Amiben remains active and effective 
for several weeks and generally long enough for the beans to 
lap the middles and shade out the late season weedy growth.
 “Soybeans, on the other hand, are very tolerant of 
Amiben. For instance, at rates of over three times the 
recommended rate, soybean yields have not been reduced. 
This represents just about the ultimate in selectivity. Where 
both broadleaf weeds and grassy weeds are killed in a 
broadleaf crop without injuring the crop. Amiben was 
conceived and developed especially for soybeans.
 “If you are able to grow soybeans without grass and 
weed problems you are lucky. If this is your good fortune, 
you don’t need Amiben. On the other hand, if you have 
weedy ground you know these weeds are going to show up 
every spring. Some years are worse than others especially 
following a wet spell after the beans come up.
 “You can cope with the weeds in the middle with 
cultivations. But let’s be honest–you just can’t take weeds 

out of the row, some you might, but those remaining spread 
out and even though they are not thick at fi rst, they compete 
like the dickens. (Only 6 foxtail plants per foot of row to 
reduce yield 4 bu/A.) Pigweed, lambsquarter, coffee weed 
are just as bad or worse; and Johnson grass seedlings–these 
not only choke the beans but grow into a perennial problem 
which almost defi es eradication. Does Amiben have a 
weakness? Only one we know of, and which weakness is 
characteristic of pre-emergence chemicals. Pre-emergence 
chemicals need moisture to wash them into the soil. Amiben 
is not too demanding here–just a good shower 10-14 days 
afterwards will put it to work. We have no intentions of 
trying to tell you how critical the labor situation is and the 
need to increase yields, improve grades, reduce costs of 
production. You hear this from every direction and you live 
with it everyday. With these facts already in mind isn’t it 
time to give serious thought that in another year you make a 
move in this direction–chemical weed control in soybeans... 
with Amiben. This can be a move for a more effi cient, a 
more effective, and in the fi nal analysis a more economical 
way of handling weeds and grasses in soybeans. 1963 is not 
too late to begin. We plan to be ready for you at that time.” 
Address: Ambler, Pennsylvania.

1380. Federal Ministry of Agriculture, Rhodesia. 1962. 
Maize: What’s the alternative crop? 2: Soya beans. Rhodesia 
Agricultural Journal 59(6):309, 339. Nov/Dec. [1 ref]
• Summary: Rhodesia’s Federal Ministry of Agriculture 
recently published a bulletin titled “Some Alternative Crops 
to Maize.” It examined the economical aspects of six crops 
which maize farmers can grow to diversify their production. 
Soya beans were one of these crops. This article discusses 
soybean cultivation. Contents: Varieties (Hernon for seed; 
Hernon and Biltan for hay). Fertilizer requirements. Time 
of planting. Seeding rates. Harvesting procedure: Hay, seed. 
Treatment for pests [treat plants for insects or diseases]. 
General notes.
 “High yields are absolutely essential if worthwhile 
profi ts are to be made.” Seed yields should average 7 to 8 
bags per acre (1 bag = 200 lb, so 1,400 to 1,600 lb or 23.3 to 
26.7 bushels per acre), and may be as high as 15 bags (3,000 
lb or 50 bushels) per acre. Address: Rhodesia.

1381. British Solomon Islands Protectorate, Department of 
Agriculture, Annual Report. 1962. Appendix IV–Results of 
rice and soya bean experiments, 1962. For the year 1962. See 
p. 10-11.
• Summary: Table IV, titled “Dry season:–Soya bean 
experiments” (p. 11) gives the variety name, yield (in lb/
acre), and number of days to maturation for the following 
12 soybean varieties: Hernon 237, HLS 147, HLS 154, HLS 
167, HLS 219, HLS 239, HLS 241, HLS 263, HLS 273, 
Light speckled, Mis 28 E.B., and R184.
 The mean yield of the experiment was 1,505 lb/acre. 
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The variety HLS239 had the highest yield (1,744 lb/acre) 
and the shortest maturation period (88 days). None of the 
varieties lodged badly.
 “A further bulk planting of soya was made at a rate of 
63 lbs of seed to the acre drilled in 14-inch rows. The crop 
closed its canopy quickly and no weeding was required. As 
was to be expected under these conditions the plants grew 
tall and lodged. However, no great diffi culty was experienced 
in combining it and test areas yielded 2,810 lbs to the acre.”
 Note: The many successful Hernon varieties were fi rst 
developed in [Salisbury] Rhodesia by H.C. Arnold in about 
1940-41, then shared with Nyasaland (1943), Uganda (1946), 
and Tanganyika (1956). The HLS varieties were developed 
in Nyasaland as a cross between “Hernon” and “Light 
Speckled.” Yet this is the earliest document seen (May 
2007) that mentions HLS soybean varieties. According to 
Holsheimer (1966): “In 1961, small quantities of seeds of 12 
varieties were imported from Tanganyika, as a rotation crop 
with rice...”

1382. Smith, Richard K.; Fleming, Sophie P.; Betts, 
Ronald E.; et al. comps. 1962. Agricultural statistics 1961. 
Washington, DC: U.S. Government Printing Offi ce. 624 p. 
Index. 24 cm. For soybeans and soy products see p. 136-142, 
150, 286, 289-90, 450, 452, 504.
• Summary: Page 140. Table 205. “Soybeans: Crushings, 
and oil and meal stocks, production and foreign trade, United 
States, 1950-1960.” Soybeans crushed rose from 251.990 
million bushels in 1960 to 401.225 million bu in 1958. 
Address: U.S. Dep. of Agriculture, Yearbook Statistical 
Committee, Washington, DC.

1383. Soybean News (NSCIC). 1963. 59-year record on 
Indiana farm [Taylor Fouts and Soyland farm of Camden, 
Indiana]. 14(2):6. Jan.
• Summary: “Soybeans were planted on the Soyland farm, 
Carroll County, Indiana, Indiana, in 1904 and have been 
grown every year since–a total of 59 years. Leo Bowman of 
Camden owns and operates the Soyland farm now. Soybean 
production was started there in 1904 by his father-in-law. 
Taylor Fouts, who was honored many times as a soybean 
grower... Mr. Fouts’s fi rst seed beans were obtained direct 
from China.”
 “In 1962 Bowman had 70 acres of soybeans that yielded 
just over 35 bushels per acre. The yield has varied from a 
low of 21 bushels to a high of 48 bushels since 1947 when 
Bowman started farming on Soyland with Mr. Fouts.”
 Note 1. This is the earliest article seen (Oct. 2012) 
stating that Leo Bowman now owns the Soyland farm, 
formerly owned and run by soybean pioneer Taylor Fouts.
 Note 2. This is the earliest document seen stating that 
Mr. Fouts obtained soybeans from China; he almost certainly 
did not. Mr. Bowman probably invented a bit of history 
related to this farm and the work of Taylor Fouts.

1384. Foreign Agriculture (USDA Foreign Agricultural 
Service). 1963. Thailand’s soybean production up slightly. 
1(7):16. Feb. 18.
• Summary: Thailand produced 907,560 bushels of soybeans 
from 57,330 planted acres in 1962, for a yield of 15.8 
bushels/acre. Exports, however, declined to 68,875 bushels, 
compared with 76,830 in 1961. In 1960, they had reached 
148,921. Malaya, Singapore, and Penang continued to be 
the principal destinations. There is a slow movement by 
the government toward achievement of increased soybean 
cultivation. A variety test on soybeans was conducted at two 
experimental stations in 1960-61 for the fi rst time.

1385. Foreign Agriculture (USDA Foreign Agricultural 
Service). 1963. Brazil to harvest record soybean crop. 
1(7):15. Feb. 18.
• Summary: Brazil’s 1963 soybean harvest is expected to 
reach a record 12,860,000 bushels from 716,590 planted 
acres, for a yield of 17.95 bu/acre. Increased acreage was 
stimulated by the high prices farmers received for 1962 
crop. Brazil’s exports of soybeans in the fi rst 8 months of 
1962 totaled 2.4 million bushels, with the major markets 
West Germany, Spain, and Taiwan. Exports in 1961 were 2.7 
million bushels, sent principally to Italy, West Germany, and 
the Netherlands.

1386. Green, G.D.; Coats, R.E.; Crockett, S.P.; Hurt, B.C.; 
Walton, L.B. 1963. Soybean varieties for Hill Section. 
Mississippi Farm Research 26(3):5. March.
• Summary: “Soybean variety tests were completed at 
fi ve Hill Section Stations in 1962. These were the Central 
Station, State College; on fl atwoods soil at the Pontotoc; 
Ridge-Flatwoods Branch Station, Pontotoc; The North 
Mississippi Branch Station, Holly Springs; The Black Belt 
Branch Station, Brooksville; and The Brown Loam Station, 
Raymond. The stand was so poor at the Northeast Branch 
Station, Verona, that the test was not completed.
 “Tests were planted in randomized complete blocks. 
There were six replications at State College and four at the 
branch stations. Four row plots 19 feet long with the middle 
two rows cut back to 18 feet for harvest were used at State 
College. Three row plots 20 feet long, the middle one of 
which was harvested were used at the branch stations. Seed 
were prepared at State College. Planting was at the rate of 
one good seed, according to germination test, per inch of 
row. Rows were 42 inches wide at Brooksville and 40 inches 
at the other locations.
 “Yield and other data for 1962 and 1960-62 average 
yields are shown in the tables. LSD at 5 percent means 
that in that test the odds are 19 to 1 that a difference in 
yield between varieties as great as the fi gure listed is a real 
difference. CV means coeffi cient of variation and the smaller 
it is the better the test.
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 “Weather was generally dry throughout the growing 
season at State College, Brooksville and Raymond. In 
general, moisture was suffi cient for satisfactory yields at 
Pontotoc and Holly Springs.
 “Yields were near normal at State College, exceptionally 
good at Holly Springs and low at the other locations. 
Differences in yield between varieties of different maturity 
dates were especially wide at Brooksville and Raymond. 
Low yields of some varieties were probably due to extremely 
dry weather during the pod setting and fi lling periods of 
these varieties.
 “As may be seen in the table showing average 1962 
data for the fi ve hill stations, Lee was surpassed in yield this 
season by Hood, Jackson, F55-822, Hale 3 and Dortchsoy 2A 
and also by Ogden at State College. For the last three years 
at these locations, Hood averaged 34.6 bushels and Lee 34.4 
bushels per acre. These fi gures do not tell the whole story, 
however, for several reasons some of which will be discussed 
in the next two paragraphs.
 “In these tests, an attempt is made to get each variety 
harvested when it is ready and before an appreciable amount 
of shattering occurs. Within a few days after they are ready 
to combine, particularly if it is dry and hot, a high percentage 
of the seed of many varieties will shatter and be lost. Lee is 
resistant to shattering and ordinarily only a small percentage 
of its seed will be lost from this cause.
 “The three late varieties in the tests did not shed their 
leaves or dry out enough to thresh at State College until two 
weeks after a killing frost which occurred on November 6. 
Unless thoroughly dry, many pods pass through the thresher 
unthreshed. Many pods which do thresh contain too much 
moisture and result in damage in storage. Immature seeds 
will shrivel and shrink. Maturity, leaf shedding and drying 
are slowed down in the cool weather, heavy dews and short 
days of fall especially during damp weather. Some pods 
in the tops of late plants often dry out and shatter before 
the bulk of the crop is ready to harvest. Bad weather may 
start before late beans are harvested. However, the same 
conditions which delay maturity will be favorable to seed 
development and tend to increase yields.
 “Lee is, and should be, the main variety planted in 
Mississippi at the present time. If it is desired to plant other 
varieties to extend the harvesting season or for other reasons, 
Hill, Hood and Jackson are recommended.” Address: Hill 
stations, Mississippi.

1387. Hinson, Kuell; Scudder, W.T. 1963. Soybeans on 
central Florida organic soils: A concentrated area of soybean 
production? Soybean Digest. March. p. 12-14.
• Summary: “The organic soil of central Florida can become 
a concentrated area of soybean production rivaling any other 
section of the country in yield per acre. Individual fi eld 
yields reached 45 bushels per acre in 1962, the fi rst year a 
well-adapted variety and good production practices were 

used.
 “The central Florida muck area is ideally suited to 
soybeans in many ways. The soil, classifi ed as Everglades 
mucky peat, but commonly referred to as the Zellwood 
muck, has an organic layer 5 to 25 feet deep. It is kept at a 
high level of fertility by liberal applications of fertilizer to 
vegetable crops. Fields are drained by mole drains and canals 
which also are used for subsurface irrigation when needed. 
The land was developed and is now being used for winter 
and spring vegetable production, but practically all of it is 
idle during the soybean growing season. Vegetable crops 
usually occupy the land until a month or less before soybeans 
should be planted making seedbed preparation for soybeans 
inexpensive.
 “Soybean production also complements vegetable 
production by shading out weeds during the summer months. 
Alternatives to growing soybeans are (1) planting other cover 
crops, (2) allowing weeds to produce a cover, (3) fallowing 
by repeated plowing and harrowing, and (4) fl ooding. Of 
these alternatives, only soybeans produce a cash return. Also, 
seedbed preparation for winter crops following soybeans is 
much less expensive than for any other vegetative cover.
 “Vegetable growers in the area recognized that many 
conditions were favorable for soybean production as early 
as the 1940’s. A number of varieties were planted by several 
operators, but the results were usually disappointing. 
Observations indicated that inadequate weed control, 
inadequate insect control, and poorly adapted varieties were 
the three major factors limiting production. Later evidence 
confi rmed the observations and provided practical methods 
for removing these limitations. The extent of the limitations 
and the methods by which they can be overcome will be 
discussed.”
 Goes on to discuss: Weeds. Insects. Varieties (Le, CNS-
4, Jackson). Other factors. Mineral nutrition. Planting date. 
Marketing. Address: 1. Geneticist, Crops Research Div., 
Agricultural Research Service, U.S. Dep. of Agriculture, 
Gainesville; 2. Assoc. horticulturist, Central Florida 
Experiment Station, Sanford. Both: Florida.

1388. Lavy, T.L.; Barber, S.A. 1963. A relationship between 
the yield response of soybeans to molybdenum applications 
and the molybdenum content of the seed produced. 
Agronomy Journal 55(2):154-55. March/April. [4 ref]
• Summary: “Synopsis: Molybdenum seed treatment on 
soybeans gave yield responses ranging from 0.7 to 7.6 
bushels per acre. Molybdenum response was related to soil 
pH on the Chalmers-Odell soils. Yield increases occurred 
where the soybean seeds produced on the untreated plots 
contained 1.6 or less ppm molybdenum.” Address: 1. 
Research Asst.; 2. Prof. of Agronomy. Both: Purdue Univ. 
Agric. Exp. Station, Lafayette, Indiana.

1389. Probst, A.H. 1963. Get more bushels from less seed. 
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Soybean Digest. March. p. 29.
• Summary: From Indiana Certifi ed Seed News: “Research 
and experience show that six to eight soybean plants evenly 
distributed per foot of row, in rows 28 to 40 inches apart, will 
give the highest yield, do a good job in keeping down weeds, 
and let the stalks develop in diameter to give near maximum 
standing ability. Thicker stands usually result in a marked 
increase in plant lodging, more diffi culty in combining, 
and lower yield, especially when soil moisture is somewhat 
defi cient during the seed development period. (See Table 1.)
 “As few as four plants evenly distributed per foot of row 
will yield almost as well as six to eight plants per foot if a 
little more care is given to keep weeds down.
 “Certifi ed soybean seed growers who obtained seed of 
the new Kent variety will profi t by planting fewer pounds 
per acre. More acres will mean more saleable seed with 
little decrease in yield if just a little extra care is given in 
production.
 “When planting thin it is important that (1) you 
slow down the planter ground speed to get more uniform 
distribution of seed; (2) don’t plant more than 1 to 1½ inches 
deep in moist soil; (3) use the rotary-hoe early and several 
times to kill weeds in the ‘white stage’; and (4) shovel 
cultivate early, slowly and thoroughly.
 “The following table (2) will help you determine your 
expected stand and the approximate amount of seed of 
average size (2800 seeds per pound) you will use per acre at 
several row widths. Check your planting rate (whole seeds 
per foot of row) carefully on a fairly hard surface at the same 
speed at which you will plant.
 “Narrow Rows, More Yield: Rows narrower than for 
corn help to obtain maximum yield under most conditions. 
There is more yield advantage for close-rowing of early 
maturing and mid-season, than for late maturing varieties.
 “Row widths of 24-to 32-inches usually produce the 
highest yields. Early-maturing, erect-growing varieties, such 
as Blackhawk, produce highest yields with the narrower row 
widths. Varieties with a more spreading type of growth yield 
best in somewhat wider rows. Generally, the 40-inch corn 
row is too wide to obtain maximum soybean production.” 
Address: Purdue Agronomy Dep. [Lafayette, Indiana].

1390. Soybean Digest. 1963. 54 bu wins Iowa contest. 
March. p. 29.
• Summary: “Wm. DeJong, Knoxville, is the Iowa master 
soybean grower for 1962. He produced 53.99 bushels per 
acre from a 2-acre fi eld of Clark soybeans.
 “The contest area was part of a 19-acre fi eld. The 
fi eld was in meadow in 1959 and corn in 1960 and 1961. 
Mr. DeJong bought the farm in 1961 and did not know the 
previous fertilizer program on the fi eld. The fi eld was spring-
plowed, disked twice and harrowed twice before planting.
 “The fi eld was planted on May 15 at the rate of 75 
pounds per acre in 40-inch rows. The fi eld was cultivated 

four times and harvested with a self-propelled combine. Mr. 
DeJong said there was adequate rainfall at all times during 
the summer.
 “Mr. DeJong has started a fertilizer program, which 
has shown up not only in the high soybean yields but also a 
138-bushel-per-acre corn yield in 1962.
 “There were 75 entrants in 14 local contests in 1962. 
The state contest was sponsored by the Iowa soybean 
processors and the Iowa Crop Improvement Association. 
Awards were announced at the crop improvement day at 
Ames Feb. 11.
 “Second place winner was Howard D. Cakerice, Grundy 
Center, with a yield of 51.18 bushels per acre. Third place 
winner was John Robert Kurt, South English, with 50.66 
bushels.
 “Sectional winners, in addition to DeJong and Cakerice, 
were Robert R. Nordmeyer, Greene, with 39.11 bushels per 
acre; and Edgar Ihlefi eld, Davenport, with 47.2 bushels.
 A photo shows: Wm. DeJong, of Knoxville, Iowa, 
holding one of the 54 bushels of soybeans per acre that he 
produced to earn the Iowa Master Soybean Grower award.

1391. Agricultural Gazette of New South Wales. 1963. 
Soybeans: An ancient crop fi nding new favour in modern 
agriculture. 74(4):209-12. April.
• Summary: Contents: Introduction. In New South Wales. 
Soil and climatic requirements. Soil preparation. Time and 
methods of sowing. Fertilizers. Inoculation of seed. Varieties 
(Nanda is best). After cultivation. Rotation. Harvesting. 
Storage. Yields. Insect pests. Diseases. Uses of soybeans.
 New South Wales has more than 45 years of experience 
with soybean cultivation. More than 500 varieties have been 
imported. Field trials have been conducted at Hawkesbury 
Agricultural College and experiment farms. Yet yields 
have been low, about 7 bushels per acre over a recent ten 
year period. “In the 1946-47 season, an attempt at large 
scale production was sponsored by the Commonwealth 
Government and a considerable quantity of seed of popular 
U.S.A. varieties was introduced. Some 2,000 acres were 
sown, but again the yield of beans on the area harvested 
was only approximately 6 bushels per acre... The area 
sown to soybeans in this State in the last ten years has been 
negligible.”
 Yet new interest in the crop has arisen because of the 
need for high quality protein meal [for livestock and poultry 
feed] and the superior qualities of the oil in making special 
paints.
 Note: An article titled “Legume inoculant quality,” 
published in the May 1964 issue (p. 1042) of this journal, 
shows that lucerne, clover, and vetches are the three main 
legumes now grown in New South Wales.

1392. Donovan, L.S.; Dimmock, F.; Carson, R.B. 1963. 
Some effects of planting pattern on yield, per cent oil and per 
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cent protein in Mandarin (Ottawa) soybeans. Canadian J. of 
Plant Science 43(2):131-40. April. [8 ref]
• Summary: “The performance of Mandarin (Ottawa) 
soybeans was tested over a 4-year period in fi fteen planting 
patterns resulting from fi ve row spacings (7, 14, 21, 28, 
and 35 inches) and three plant spacings (1, 2, and 3 inches) 
within the row. Response of yield and oil percentage [in 
the seeds] to spacing was considerable. The combination 
of narrowest row and widest plant spacing within the row 
(7 x 3) gave the highest yield, whereas the highest per cent 
oil was obtained from the widest row and the widest plant 
spacing (35 x 3).”
 The best of both yield and oil is probably obtained from 
a 7 x 4 pattern.
 “Protein [content in the seeds] showed less response 
to spacing. It was highest in the closest spacing... Iodine 
number did not respond to spacing.” Address: Canada Dep. 
of Agriculture, Ottawa, Ontario, Canada.

1393. Evans, A.C. 1963. Soil fertility studies in Tanganyika. 
II. Continued applications of fertilizer on the red and 
red-brown loams of the Nachingwea series. East African 
Agricultural and Forestry Journal 28(4):228-30. April. [2 
ref]
• Summary: A crop rotation consisting of maize, groundnuts, 
sorghum and soya-beans was used to evaluate the effects of 
superphosphate, ammonium sulfate, and potassium chloride. 
Table 2 shows “Control yields and responses, lb. per acre, for 
various crops.” The yields for soya bean seeds over 4 years–
control / response to fertilizer in lb/acre–were as follows: 
1958–365 / 430. 1959–288 / 373. 1960–92 / 458. 1960 
#2–379 / 556. Soya beans were very responsive to fertilizer 
treatments, but much less responsive to farmyard manure 
(FYM). In 1960 #2 the response to farmyard manure was 
263 lb/acre of soybeans. Address: Ministry of Agriculture, 
Tanganyika.

1394. Soybean News (NSCIC). 1963. Leaders on the ladder 
of U.S. soybean yields. 14(3):3. April.
• Summary: The top individual yield was 67.3 bu/acre by 
J.W. Pruett of Inverness, Mississippi in 1955. Four farmers 
had yields over 60 bu/acre. The highest yield for a county 
was 34.4 bu/acre for Miami County, Indiana in 1961.

1395. Republic of Vietnam, Department of Rural Affairs, 
Commissariat General for Land Development and Rural 
Affairs, Directorate of Rural Affairs. 1963. Demonstration 
and extension of fi eld crops and pest control. In: Annual 
Work Progress Report on Crop Improvement Program of 
Rice, Sugarcane, Vegetable and Field Crops (for the period 
July 1962 to June 1963). Vietnam: Directorate of Rural 
Affairs. 266 p. July. See p. 234-49. [Eng; vie]
• Summary: At bottom of cover page: “A cooperative project 
between the Directorate of Rural Affairs (DRA), and the 

Chinese Technical Mission to Vietnam on Crop Improvement 
(CIM).”
 Soybean is a minor crop in Vietnam. Unlike China, 
Vietnam uses coconut oil instead of soybean oil, and fi sh 
sauce (Nuoc-Mam) instead of soysauce. Vietnam does not 
use soybean as a food or vegetable (bean-sprouts, bean 
curd, bean milk, etc.) and does not use it as a feed for pigs 
(soybean cakes, after extraction of the oil). Taiwan, with 
about the same population as Vietnam, grows about 50,000 
hectares of soybean, but still has to import more than 
60,000–75,000 metric tons (tonnes) every year to meet its 
demand.
 In Vietnam the total acreage of two crops of soybean 
(planted in mid-May, and mid-July to mid-August) is only 
5,940 ha, 80% of which grows in Long-Khanh Province, 
concentrated in the 3 villages of Xuan-Loc, Gia-Kiem, and 
Phuong-Tho. The yield averages 664 kg/ha. This low yield 
could be increased to 2,000 kg/ha or more based on tests at 
the Hung-Loc Experiment Station.
 In order to promote economic cooperation between 
Vietnam and China, the export of soybean to Taiwan will 
play an important role to balance the trade between the two 
nations.
 A regional trial planting of soybean was conducted, and 
based on it recommendations were made concerning soybean 
planting, fertilization, weeding, pest control, harvest, and 
disease control.

1396. Swearingin, Marvin. 1963. Winners can teach [The 
Indiana 5-acre corn and soybean yield contests]. Soybean 
News (NSCIC) 15(1):4-5. Oct. [1 ref]
• Summary: “I have been asked to discuss the motivating 
philosophy behind the Indiana 5-acre corn and soybean yield 
contests and to give you a frank evaluation of them.
 “To some of you who are perhaps unfamiliar with our 
yield contests a brief discussion of how these contests are 
administered might be in order.
 “The contests are joint projects of the Indiana Crop 
Improvement Association and the Purdue University 
Cooperative Extension Service. To be eligible to 
participate in the contests, farmers must be members of the 
Association. Adult memberships are $2.00 per year and 
junior memberships $1.00. Life memberships are $15.00. 
No other fees are charged. Memberships are open to anyone 
and, among other things, entitle the farmer to a corn and/or 
soybean yield check. Juniors may become members of the 
association from ages 12 to 20 or they may take out an adult 
membership at age 18 if they prefer. We have junior and 
senior divisions in both the 5-acre corn and soybean yield 
contests. In addition, we have a junior and senior contour 
division in the corn yield contest.
 “Yields are computed at Purdue on an IBM 1401 
Computer from fi eld record cards submitted by the county 
agents. These cards contain a summary of practices used 
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as well as harvest measurements. The county agent staff or 
township committees delegated and supervised by them are 
responsible for the yield checks. Corn yields are actually 
estimates based on 4 random samples hand harvested 
according to a prescribed pattern from a fi eld of 5 or more 
continuous acres. Any fi eld which has a chance of being 
a state or county winner is rechecked so that fi nal yield 
estimates are based on 8 random samples from 350 feet of 
row within the 5 acres. Yields are reported at a standard 15½ 
per cent moisture.
 “Soybean yields are handled in a similar manner except 
that combined beans are weighed over the scales from 5 or 
more measured acres.
 “An award is given to all contestants with corn yields 
over 125 bushels per acre and soybean yields over 30 
bushels per acre. Depending on their level of achievement 
contestants may receive a gold plated medal, diamond 
studded medal, certifi cate, trophy, or savings bond, or a 
combination of these. County winners are often honored at 
local recognition banquets with extension specialists serving 
as guest speakers. Local elevators, banks or other businesses 
may add additional prizes for local winners.
 “State yield champions and runners-up in the various 
divisions are honored at a recognition banquet at Purdue in 
conjunction with our Farm Science week in January. The 
Governor or Lt. Governor of Indiana as well as the President 
of Purdue University usually participate in the presentation 
of the awards at the recognition banquet. The activity is 
fi nancially self-supporting from membership income except 
for time spent by the extension staff.
 “The Indiana 5-acre corn yield contest began in 1914 
with 12 counties participating and 238 completing yield 
checks. Twenty-one of these had yields over 100 bushels per 
acre and the state champion won with 112 bushels per acre.
 “This contest antedates the seed certifi cation activities 
in Indiana and was a function of the predecessor to the 
Crop Improvement Association which was the Indiana 
Corn Growers’ Association. Interest in the contest has 
grown gradually throughout the years until last year we 
had 5,070 members in the Association including 650 life 
members of which 4,288 completed corn yield checks from 
about 90 of our 92 counties. About 350 members of our 
Association are bonafi de certifi ed seed producers, the rest 
join the Association primarily to participate in the contests. 
The junior 5-acre corn contest was started in 1947 and now 
almost equals the senior division in size.
 “The soybean yield contest had its beginning in 1940 
with a 2-acre contest and 6 completing the work. The contest 
was changed to a 5-acre contest in 1950. The soybean 
contest was open only to adult members until this year when 
we initiated a junior division. The soybean yield contest is 
still relatively small compared to the corn yield contest but 
interest is increasing as farmers become more and more 
interested in increasing soybean yields. One hundred eighty-

eight members from 33 counties completed soybean yield 
checks last year. Two of our Indiana soybean processors 
are providing the soybean medals and cash awards for this 
contest.
 “In 1963 memberships are up about another 12 per cent 
with 5,657 enrolled so that we could go over the 5,000 mark 
in yield checks this year for the fi rst time.
 “As you can see these contests have grown in size 
until now they are quite a chore for the extension staff. 
The question then might well be raised ‘Are contests 
such as these worth the time they require in our extension 
educational effort?’ ‘Do they actually serve to stimulate early 
adoption of new and effi cient crop production practices?’ 
I think we would all agree that the cooperative extension 
service had best not be involved in a contest that had little 
or no educational value. What then is the value of these 
contests? I have written down a few observations that I have 
made in two years’ experience with this activity which may 
be helpful in answering these questions:
 “(1) People adore a contest. Like the weather, they are 
a natural conversation piece and interest continues in them 
year after year. In any fi eld of endeavor if we do not have 
a contest we tend to make one, whether it be Miss Ranch 
Mink of 1963 or the Grand Champion Barrow. The beauty 
pageants, sporting events, queens of all sorts, State Fairs, 
races, and card games all involve competition. People like 
friendly competition, it is a part of our American way of life.
 “(2) People need and deserve recognition for a job 
well done. This is true in crop production as well as other 
occupations. Perhaps these contests are taking the place of 
the old corn and grain shows which have declined in recent 
years.
 “(3) Yield is an open end objective where the maximum 
is theoretically never attained. Fortunately, high yields in 
general have been associated with effi ciency and high net 
return per acre, the things we try to teach in extension.
 “Contestants are continually breaking yield barriers and 
showing that it can be done. The question then most often 
asked me about the contest is ‘How did they do it?’ and ‘Is it 
economically feasible for me to try this or that?’
 “(4) Only rarely are winning yields attained by luck 
or circumstance. Generally competition is intense enough 
that the best of crop management ability is required to win. 
Therefore, publicity about contest winners naturally involves 
emphasis on the use of good crop production services.
 “(5) Contests are newsworthy. Our yield contests, 
whether we like it or not, receive far more publicity in the 
channels of mass media than other agronomy extension 
activity. Whereas, a news release discussing the prevalence 
of Race B of the hessian fl y may be relegated to the back 
page of the farm weeklies, the contest winners are front page 
news in the county papers and the state champions make it 
into the radio, T.V. and large urban daily papers. Inquiries 
about the contest come across my desk for months afterward.
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 “(6) Top contestants are the pacesetters in their local 
area. This point, I believe merits some discussion. In 1962, 
Indiana was second in the nation with a state average corn 
yield of 82 bushels per acre and also second in soybean yield 
with 28 bushels per acre. Our senior county winners in the 
corn yield contest had yields ranging from 143 to 243 bu/
acre. Our junior county winners did almost as well with a 
range of 131 to 241 bushels per acre. In fact the mean yield 
of all hybrids used 20 or more times in the corn contest was 
155 bushels per acre, almost twice the state average.
 “Our soybean contestants averaged 44.4 bushels per 
acre, or 16 bushels better than the state average.
 “(7) By and large the yield contests have the support 
of our county agents. Without this support the contests 
would soon fall apart. Some of our county agents prepare 
county summaries of practices used by their entries. The 
summaries are distributed to all contestants and show some 
very interesting relationships between yield and other 
variables. Summaries are far more valuable than publicizing 
the practices used by an individual winner, since they usually 
also point out reasons for low yields. Summaries do not 
often lead farmers to wrong conclusions and local summaries 
emphasize local practices that have proven successful.
 “As a result of this local publicity there are few farmers 
who do not know their county winners and the practices 
used. The contest provides a defi nite incentive for farmers 
to try, on a few acres, new ideas which otherwise might be 
postponed or forgotten.
 “We are quite proud of our Indiana farmers, that they 
are generally near the top in State corn and soybean yields, 
that we use more tons of plant food per acre and as a state 
than any other, and that they are ready and willing to try new 
developments in the technology of crop production. Perhaps 
we could have accomplished these results without yield 
contests with less effort. Perhaps we should spend this time 
on developmental research, crop demonstrations, fi eld days, 
winter schools, and mass media. I don’t know. I do feel that 
contests are not in themselves a balanced extension program, 
but rather just one of many activities which, hopefully, 
complement each other.
 “I also feel that when we lose this and other direct 
means of working with farmers, and that when farmers 
turn only to commercial companies for their answers, then 
we will lose much of our support for extension work in 
agriculture.” Address: PhD, Extension Agronomist and 
Sec.-Treas., Indiana Crop Improvement Assn., Purdue Univ. 
[Indiana].

1397. Territory of Papua and New Guinea, Department 
of Agriculture, Stock and Fisheries, Annual Report (Port 
Moresby). 1963. Division of Plant Industry. p. 31-94. Nov. 
For the year 1960-61. See p. 62-63, 71, 73-75.
• Summary: In the section titled “Agricultural Experiment 
Station, Epo” is a subsection titled “Soy bean” (Glycine 

max) (p. 62-63) which notes that 13 varieties were planted 
in an unreplicated trial in early January, at the beginning 
of the wet season. All varieties were seriously damaged by 
insects. A table shows the name, yield, and seed color of each 
variety. The highest yielding varieties (in lb/acre in the pods) 
were: Batavian Yellow (3,091), Mamloxi (3,020), Avoyelles 
(2,224), C.N. 5 (1,852), Mamloxi 57/5 (1,770), and Glycine 
317 (1,624).
 The section titled “Plant Introduction and Quarantine 
Station, Laloki” (near Port Moresby, Papua New Guinea) 
states that 14 soybean varieties were introduced in 1960-61 
(p. 71). The subsection titled “Soy bean” (Glycine max) (p. 
73) states that attempts were made to introduce varieties 
that might be adaptable to the Markham Valley and other 
lowland areas. The introductions from the Philippines were 
chosen mainly for non-sensitivity to photoperiod. Six bottles 
of soybean Rhizobium inoculum were distributed to growers 
throughout the Territory (p. 74). Rhizobium inoculations and 
inoculation studies were conducted (p. 75).

1398. Dimitrov, S. 1963. Sravnitelno izpitvane na niakoi 
novi sortove pri polivnii uslovia [Results from the 
comparative trial of certain soybean varieties grown for 
grain under irrigation]. Selskostopanska Nauka (Agricultural 
Science) 8(5-6):598-604. [7 ref. Bul; eng]
• Summary: In order to fi nd suitable soybean varieties, trials 
with 17 varieties were conducted at the Research Institute of 
Animal Breeding at Stara Zagora in 1960-62. Nine American 
varieties, 4 Bulgarian, 3 Hungarian, and 1 Soviet variety 
were tested. The highest annual yields (3-year average) 
were obtained from the varieties Pavlikeni-1 (2,152 kg/
ha), Pavlikeni-2 (2,122 kg/ha), and Comet (2,005 kg/ha). 
Address: Bulgaria.

1399. Maun, M.A. 1963. Effect of row-width on yield and 
other characteristics of forage crops. MSc thesis, Faculty of 
Agricultural Sciences, American University of Beirut. *
• Summary: Includes statistics on forage yield and protein 
content of soybeans and corn-soybean mixtures. For 
details, see: Worzella, W.W.; Abu Shakra, S.; Bray, D.W. 
1964. “Forage production trials in the Beqa’a, Lebanon, 
1958-1963.” American University of Beirut, Faculty of 
Agricultural Sciences, Publication No. 25. 23 p. Feb. See p. 
10-11, 21.

1400. Anyane, Seth La. 1963. Ghana agriculture: Its 
economic development from early times to the middle of 
the twentieth century. London and Accra: Oxford University 
Press. xiv + 228 p. See p. 161-62. Index. 22 cm. [99* ref]
• Summary: This is an excellent, comprehensive history of 
the subject. Chapter 19, which concerns Ghana’s Department 
of Agriculture after World War II, notes that “the new crop 
which was receiving a good deal of experimental attention 
on all [agricultural] stations at this time was soya bean. Soya 
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beans were a crop with a good world demand at this time. 
But the interest shown in Ghana was still largely confi ned to 
experiment: (1) The yields on agricultural stations averaged 
400 lb. per acre. (2) Diffi culties were experienced with 
loss of viability of seed resulting in uneven germination. 
(3) The seeds of three varieties from subtropical areas in 
the United States of America–namely Mamloxi, Acadian, 
and Avoyelles–were distributed in all parts of Ghana, 
and produced very variable results. Some farmers had 
taken to the growing of soya beans on a limited scale, and 
Government offered to foster the industry by undertaking 
to buy farmers’ crops at 4d. per pound weight.” Soy is not 
mentioned before this time period. Ghana’s main export 
cash crop has long been cocoa, followed by much smaller 
amounts of palm oil, palm kernel and oil, rubber, fresh 
coconuts, copra, coffee, and cotton. In 1951 the author wrote 
his thesis at London University on “Economic Organization 
of Agricultural Production in West Africa.” Address: Chief 
Agricultural Economist, Div. of Agricultural Economics, 
Ministry of Agriculture, Ghana.

1401. British Solomon Islands Protectorate, Department of 
Agriculture, Annual Report. 1963. Section VIII–Research 
and special projects. For the year 1963. See p. 7-8.
• Summary: Under “Rice investigation” we read (p. 8): 
“58. Simple variety and spacing trials were conducted with 
soya beans. Encouraging results were obtained and useful 
knowledge gained under Solomon Islands conditions. 
Mean yields ranging from 1,071 to 2,092 lbs per acre were 
achieved under experimental conditions which compare 
favourable with yields in other tropical countries. Private 
enterprise has shown interest in the progress of the trials and 
one potential investor is arranging for further experiments 
and trials to be undertaken. Soya beans could become an 
important economic crop.”
 Note: The rice research was conducted at Ilu, 
Guadalcanal. The context seems to indicate that the soya 
bean trials were conducted at the same location.

1402. Food and Agricultural Organization of the United 
Nations. 1963. Soybeans: Area harvested, yield, and 
production. FAO Production Yearbook (Rome, Italy) 17:118.
• Summary: The following nations are listed for the fi rst 
time as soybean producers in the FAO Production Yearbook. 
Mexico: Harvested 10,000 ha in 1960 and 1961, and 11,000 
ha in 1962.
 Paraguay: Harvested 1,000 ha in 1960, 2,000 ha in 1961, 
and 4,000 ha in 1962.
 Note: This is the earliest document seen (Jan. 2009) 
that gives soybean production or area statistics for Central 
America (Mexico).

1403. Nyasaland [Malawi] Department of Agriculture, 
Annual Report. 1963. Other legumes. Chemical weed 

control. The report of the plant pathologist. For the year 
1961/62. Part II. 169 p.
• Summary: In the section on “Other Legumes,” the 
subsection titled “Soya Beans” (p. 34) states that “Duplicate 
fertilizer plots grown at Chitedze [Agricultural Research 
Station, Chitedze, Box 158, Lilongwe] and Chitala [Chitala 
Experiment Station, Salima] showed no response to fertilizer. 
Yields at Chitala were very disappointing compared with 
those of past years.” The varieties Benares (long term), 
Malaya (long term), and Volstate were tested. Benares gave 
the best mean yields (1,170 lb/acre).
 The section on “Chemical Weed Control” reports that 
the “weedicide” 2-4D was tested for tolerance levels on 
maize and legumes, including soya beans (p. 142-43). The 
percentage of germination and the yield is shown at various 
dosage rates. For the variety Volstate: “Pre-emergence 
weedkiller application reduced the germination percentage 
slightly though there was little difference between rates of 
spray. Yields were, if anything, increased on sprayed plots, 
due to a measure of weed control. Late planting reduced 
yields.”
 “The Report of the Plant Pathologist” states that 
“New plant disease records for the year under review are 
as follows... Glycine max–Soya bean. Bacterial leafspot: 
Xanthomonas phaseoli var. sojense (Hedges) Star & Burk.
 Note: The title page reads, from top to bottom: 
Nyasaland Protectorate. Annual Report of the Department of 
Agriculture for the Year 1961/62. (Part II). 1963. Printed and 
Published by the Government Printer, Zomba, Nyasaland. 
Address: Nyasaland.

1404. Soybean Digest. 1964. 64 bushels win in Indiana. Jan. 
p. 20.
• Summary:  See next page.  “M. Lloyd Anderson, Shelby 
County grain farmer, has won the senior 1963 Indiana 5-acre 
soybean yield contest with a production of 63.84 bushels an 
acre.
 “Runnerup in the senior division was Floyd W. 
Lenderman, Vigo County, with a yield of 63.04 bushels an 
acre. The 1962 contest was won by State Senator Charles M. 
Maddox, Otterbein, with a record yield of 64.3 bushels an 
acre. Senator Maddox fi nished ninth last year with a yield of 
52.9 bushels.
 “Soybeans, a major Indiana farm revenue producer, were 
estimated to average 28 bushels an acre throughout the state 
last year.
 “Other high yields in last year’s contest: William R. Orr, 
Tipton County, 59.5 bushels; William E. Henderson, Ben...”
 A photo shows M. Lloyd Anderson and his wife. He is 
holding a sample of soybeans in a metal container.

1405. American Soybean Association. 1964. Soybean Blue 
Book. Hudson, Iowa: American Soybean Assoc. 176 p. 
Advertisers’ index. 22 cm.
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• Summary: Pages 26-27. This is the earliest issue of the 
Blue Book seen in which world soybean production is given 
on 2 pages, one in American units (acres and bushels) and 
the other in metric units (area in hectares, yield in kg/ha, and 
production in metric tons). Page 27: The countries with the 
highest soybean yields in 1961 were (in descending order of 
yield):
 Italy 2,029 kg/ha
 United States 1,579 kg/ha
 Canada 1,485 kg/ha
 Japan 1,357 kg/ha
 Mexico 1,297 kg/ha
 Colombia 1,284 kg/ha
 Yugoslavia 1,250 kg/ha
 Brazil 1,196 kg/ha
 Thailand 1,182 kg/ha Address: Hudson, Iowa.

1406. Barrios G., Alfredo; Ortega I., S. 1964. Comparaciones 
sobre el rendimiento de 11 variedades de soya (Glycine 
max) [Comparisons of the yield of 11 varieties of soybeans]. 
Agronomia Tropical (Maracay, Venezuela) 13(4):233-37. 
Jan/March. [3 ref. Spa; eng]
• Summary: The soybean variety ‘L.Z.’ was used as the 
control. The yields ranged from 1,600 to 3,000 kg/ha. 
Four varieties tested had larger yields than the control. 
The yield of Pennsoy was 26% higher than the control. 
Address: Seccion de Fitotecnia, Centro de Investigaciones 
Agronomicas, Maracay, Venezuela.

1407. Soybean Digest. 1964. Soys potential crop for 
Northwest. March. p. 19.
• Summary: “Soybeans may some day be as important a crop 
in the Pacifi c Northwest as they now are in the Midwest. The 
oilseed legume is a potentially valuable crop for irrigated 
areas in Washington and Oregon as an adjunct to livestock 
production.
 “This possibility was voiced by a Washington State 
University research agronomist, C.E. Nelson of the Irrigation 
Experiment Station, Prosser, Washington.
 “The researcher reported his fi ndings to colleagues 
throughout the country attending the annual convention of 
the American Society of Agronomy at Denver, Colorado.
 “Dr. Nelson has been conducting soybean studies 
in Washington’s Columbia Basin under a grant from the 
Western Farmers’ Association. Interest in the crop stems 
from the shortage of feed concentrates high in protein.
 “At present, Dr. Nelson said, soybean or linseed meal is 
shipped into Washington from the Midwest at a cost of about 
$30 per ton. The shipping cost represents an extra $1 added 
on to the cost of the soybean meal, and about 75¢ per bushel 
in terms of the soybeans in each bushel of meal.
 “Dr. Nelson also pointed out that protein is the high-cost 
portion of any grain ration for livestock.
 “Dr. Nelson’s investigations have demonstrated that 
at least six varieties of soybeans are adapted to growing 
conditions in the Basin. Pilot plots on Basin farms produced 
40 to 50 bushels per acre compared to the national average 
of 26 bushels. Oregon researchers report yields of 60 to 70 
bushels per acre on similar irrigated pilot plots at Ontario in 
eastern Oregon.
 “The WSU agronomist also reported that farmers 
contracted 298 acres of soybeans in the Columbia Basin in 
1962, producing a 36-bushel average per acre and realizing a 
gross of $91.89 per acre.
 “Right now this dollar return cannot compete with a 
number of other Basin crops such as sugar beets, dry beans, 
potatoes and hops.
 “Sooner or later, however, livestock production in 
Washington will probably be concentrated in the Columbia 
Basin. If and when that happens, farmers may turn to 
soybean production as an adjunct to beef production as corn 
is to hog production in the Cornbelt, Nelson said.
 Nelson’s studies show that seeding around May 1 in 22-
inch rows with seeds spaced 1-inch apart returns the highest 
yield s. Application of 10 pounds of zinc per acre on most 
Basin soils will boost soybean yields by 10 bushels per acre.
 “Nitrogen application is undesirable, Nelson reported, 
as it delays maturity and increases lodging. Earlier research 
had shown increased yields from nitrogen and resulted in 
a recommendation of 120 pounds of actual nitrogen per 
acre, worth about $15. Nelson’s more recent studies have 
demonstrated that the increased yield from nitrogen was a 
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response to zinc rather than nitrogen. Nitrogen acidifi ed the 
soil, releasing the zinc present.”

1408. Soybean Digest. 1964. Heaberlins win in Iowa with 
55-bushel yield. March. p. 23.
• Summary: “S.M. Heaberlin & Sons, Pleasantville, are 
Iowa master soybean growers for 1963 with a yield of 54.48 
bushels per acre from a fi eld of Clark soybeans.
 “John Robert Kurtz, South English, was runner-up with 
a yield of 53.45 bushels. Donald Rogers, Clemons, was fi rst 
in the state when certifi ed seed was planted. His yield was 
52.47 bushels per acre.
 “The measured 2 acres harvested for the contest winner 
was part of a 23-acre fi eld of Winterset type soil. The fi eld 
had been in corn in 1960, soybeans in 1961, corn in 1962 and 
soybeans in 1963.
 “The fi eld was covered twice with manure before being 
plowed the last week in April. The fi eld was disked on May 
18 and planted May 20 at the rate of 48 pounds of seed per 
acre. A four-row planter was used with the marker moved in 
to make each fourth space between rows 30 inches.
 “The fi eld was rotary hoed once and cultivated twice to 
control weeds. It was harvested Oct. 8 with a self-propelled 
combine.
 The Heaberlins, who farm 726 acres in Marion 
County, are a father-and-sons combination–S.M. Heaberlin, 
father; Gene 26, partner; and Bruce 19, who works for the 
partnership.
 “In 1963 they had 255 acres of corn, 125 acres of 
soybeans, 35 acres of oats, 90 acres of hay, 56 acres in 
the feed grain program and the remainder of 165 acres 
in building sites and pasture. They follow a corn-corn-
oats-meadow or a corn-soybeans-oats-meadow rotation in 
general.
 A photo shows “S.M. Heaberlin and son Gene, 
Pleasantville, Iowa, look over a handful of soybeans from 
their crib.”

1409. Hartwig, Edgar E. 1964. Reinoculation of soybeans: 
not necessary where beans are grown in regular rotation. 
Delta study shows. Mississippi Farm Research 27(4):1. 3. 
April. Also published as Mississippi State Univ. Agric. Exp. 
Sta. Information Sheet, 846.
• Summary: “Soybeans must be nodulated to produce 
profi table yields. The importance of nodulation can be 
demonstrated through the use of an experimental soybean 
strain which does not produce nodules. In a comparison 
of two closely related strains, normal nodulating and non-
nodulating, on Sharkey clay the nodulated plants produced at 
the rate of 40 bushels per acre of seed with 36% protein. The 
non-nodulated plants produced at the rate of 10 bushels per 
acre of seed with 23% protein.
 “In this study the seeds from the nodulated soybeans 
contained 112 pounds more nitrogen per acre than seeds 

from non-nodulated soybeans. In the same general area of 
the same fi eld other strains of soybeans produced seed yields 
as high as 60 bushels per acre which contained 192 pounds 
of nitrogen per acre, or approximately 160 pounds more 
nitrogen than was in seed produced by the non-nodulated 
soybean strain. This means that at least 160 pounds of 
nitrogen were produced by an adapted population of soybean 
nodulating bacteria living in a soil growing soybeans in 
regular rotation.
 “In 1959, a study was conducted on a sandy loam soil 
on which soybeans were being grown in a 3-year rotation 
with corn and cotton. Soybeans in previous plantings had 
been well nodulated. Treatments, on Lee soybeans included 
no inoculation, no inoculation plus 180 pounds of nitrogen 
applied in late August, and 4 strains of soybean nodulating 
bacteria selected as being highly effective on Lee in 
greenhouse studies.
 “The seed yield from the no inoculation plots was 46.6 
bushels per acre. No other treatment was superior. It was 
assumed that the late nitrogen application should increase 
seed yields if plants were not receiving adequate nitrogen 
from nodulation. The failure of applied nitrogen to increase 
seed yield showed that nitrogen produced by nodules from 
the natural population of soybean nodulating bacteria in the 
soil was adequate for producing top soybean yields in this 
study. However, questions were still raised as to whether 
better strains of rhizobia functioning throughout the season 
might improve seed yields.
 “Ninety-two strains of soybean nodulating bacteria were 
evaluated in 1960 on the Hill variety on Sharkey clay having 
a previous history of producing nodulated soybeans. The 
mean yield in this test was 41 bushels per acre. No strain 
of bacteria resulted in an increased seed yield or increased 
protein percentage over that on check plots which were not 
inoculated.
 “Additional greenhouse studies conducted by research 
workers at Beltsville, Maryland demonstrated that strains of 
bacteria differed in competitiveness. For example, as little 
as 1.1% of one strain in a mixture with another produced 
85% of the nodules on certain soybean varieties. Twenty-one 
highly competitive strains selected specifi cally for Lee were 
evaluated in 1961 on Sharkey clay and on Bosket fi ne sandy 
loam. Mean seed yields were 42 bushels per acre on clay and 
43 bushels per acre on loam. No strain of nodulating bacteria 
caused seed yield or protein percentage to be greater than 
that for the noninoculated check. Plants in noninoculated 
plots were well nodulated.
 “Studies conducted in 1962 included 8 specially 
selected strains of nodulating bacteria. Plantings were 
made on Sharkey clay. A high-protein experimental strain 
of soybeans was used in addition to Lee, because it seemed 
possible that a soybean strain having a 10% higher protein 
content might be more useful in measuring effectiveness 
of strains of nodulating bacteria. Mean seed yields in this 
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study were 41 bushels per acre for Lee and 43 bushels per 
acre for the experimental high-protein soybean line. No 
strains of bacteria caused an increase in seed yield or protein 
percentage of either strain of soybeans over that for the 
check plots not reinoculated.
 “In 1963, a sandy loam fi eld containing a small 
rhizobium population was used to evaluate 104 strains of 
nodulating bacteria on Lee. The mean yield in this test 
was 42 bushels per acre. Plants in all non-inoculated plots 
were well nodulated by midseason. No strain of nodulating 
bacteria caused any increase in seed production.
 “A reason frequently given to justify reinoculating 
each time soybeans arc planted is to insure the presence of 
highly effective strains of bacteria. Studies were conducted 
at Stoneville during the past 5 years using more than 100 
different sources of nodulating bacteria. Many of the strains 
used had been selected as being very effective on Lee in 
greenhouse studies and also as being highly competitive with 
other strains of soybean nodulating bacteria.
 “On the basis of seed yields produced by the soybean 
varieties used, there was no evidence to suggest that soybean 
yields could be increased by reinoculating planting seed 
when a natural population of soybean nodulating bacteria 
were already in the soil. These bacteria will survive for many 
years.
 “Soybean seedlings grown in soil in which six cotton 
crops had been grown after nodulated soybeans appeared to 
be as well nodulated (Figure 1) as seedlings grown in soil 
producing a soybean crop the previous year.
 “Application of additional nitrogen in late summer gave 
no yield increase, indicating that nitrogen from nodules was 
adequate for the plant needs. Evidence was also obtained 
showing that an adapted population of nodule bacteria had 
produced at least 160 pounds of nitrogen for the plant use.
 “The results presented show no need for reinoculating 
soybeans that are grown in a regular rotation. However, 
it is important that soybean seed be inoculated with a 
soybean strain of bacteria if the fi eld has no recent history of 
nodulated soy beans.” Address: Research Agronomist, Crops 
Research Div., Agricultural Research Service, U.S. Dep. of 
Agriculture, working in cooperation with the Delta Branch of 
the Mississippi Agric. Exp. Station, Stoneville, Mississippi.

1410. Vieweg, B.K.H.; Botha, T.B. 1964. Soybeans–for 
the Eastern Transvaal Highveld. Farming in South Africa 
40(1):34-35, 44. April. Summarized in Soybean Digest, April 
1965, p. 39.
• Summary: Contents: Introduction. Experiments conducted. 
Seed yields in bags per morgen. [One morgen = 2.1165 
acres; one bag weighs 200 lb.] Hay yields. “Since 1959 
experiments on soybeans have been carried out at the 
Nooitgedacht Agricultural Research Station.” In years of 
favorable weather, seeds yields have reached 12.95 bags/
morgen (2,590 lb/morgen = 1,224 lb/acre = 20.4 bushels/

acre). Address: Nooitgedacht Agricultural Research Station, 
Transvaal, South Africa.

1411. Moga, Iuliu; Slusanschi, H. 1964. [Contributions to the 
study of intercalary crops of silo maize and soyabeans under 
the Baragan plain conditions]. Probleme Agricole (Bucuresti, 
Romania) 16(5):4-14. May. [12 ref. Rom; eng; fre; rus]
• Summary: Intercalary crops are those inserted between 
other crops, or intercropped. Experiments conducted “at the 
Marculesti stations on intercalary maize and silo soybean 
crops in 1961 (rather rainy) and 1963 (droughty) led to the 
following conclusions: (1) Successful intercalary maize and 
silo soybean crops involve the use of medium early double 
hybrids under the Baragan Plain conditions.” (2) The yield 
obtainable from such crops is practically equivalent to that 
of pure maize crops, but the protein content is signifi cantly 
higher. (3) The optimum plant density is 40,000 plants per 
ha for maize (100 x 25 cm) and 30-50 soybean seeds per 
square meter. (4) Intercalary maize-soybean crops ensure a 
production [yield] of over 35,000 kg of green matter per ha 
of which 25-30% is soya. Address: 1. Marculesti Experiment 
Station; 2. Institutl de ceretari pentru cereale si plante 
technice. Both: Romania.

1412. Russell, John. 1964. How two champions grow sixty-
bushel soybeans. Farm Journal 88(5):40-41. May.
• Summary: The champions are father and son, Charles and 
Tom Maddox, of Benton County, Indiana. Both produce 
more than 63 bu/acre. Address: Midwest Field Staff.

1413. Harty, R.L.; Bygott, R.B. 1964. Studies on the growth 
of soybeans on the Darling Downs, Queensland. Queensland 
J. of Agricultural Science 21(2):205-12. June. [3 ref]
• Summary: Soybeans have been in limited commercial 
production in Queensland since 1953-54, mainly in the 
South Burnett district. Soybean investigations at Hermitage 
Research Station date from 1959; the station is situated in the 
Swan Creek Valley of eastern Darling Downs at an altitude 
of 1,575 ft. Mean annual rainfall for the 18 years to 1962 was 
28.46 inches; approximately 70% of the rain fell during the 
summer.
 Soybean seed yields of up to 1,655 lb (27.58 bushels) 
per acre have been produced during the past 3 years at 
the Hermitage Station on chernozem type soils. The 
highest yielding varieties were Nanda, ECR 973 Congo, 
and selections from Delsta and Mammoth Biloxi hybrids. 
Address: Queensland Dep. of Primary Industries.

1414. Soybean Digest. 1964. North Carolina breaks 
60-bushel barrier again. June. p. 18.
• Summary: “For the third time in 4 years the 60-bushel 
barrier in soybean production has been topped by North 
Carolina farmers, according to the Southern Planter.
 “Russell Brock, Rt. 2, Mount Olive, has been named 
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North Carolina soybean growing champion for 1963 with a 
yield of 60.1 bushels per acre. His was the only 60-bushel 
yield offi cially recorded in the state during the past growing 
season. Thus, he earned membership in the state’s exclusive 
“50-Bushel Soybean Club” with bushels to spare.
 “The state record of 62.4 bushels per acre was recorded 
in 1961.
 “The runner-up in the annual contest was Joe Ratcliff, 
of Pantego, with a yield of 54.1 bushels per acre. Ratcliff 
was the state champion in 1962 with a yield of 53.4 bushels. 
Second runner-up was Harold Gregory, of the Gregory 
Community, Currituck County, with a yield of 53.7 bushels. 
Sam Ward and Joe Maxwell, Cherokee County, were the 
District III winners with a yield of 48.9 bushels per acre.
 “A total of 40 people entered the contest last year with 
an average yield of 44.8 bushels per acre being produced. 
The state average is 24 bushels per acre.
 “Brock is the fi rst farmer outside of northeastern North 
Carolina to win the contest since it was started in 1960 by 
the Agricultural Extension Service to promote good soybean 
production practices. He planted the Lee variety in late May 
in 40-inch rows. He limed at the rate of 2,000 pounds of 
lime per acre as recommended by a soil test. No fertilizer 
was recommended, but he used 500 pounds of 5-10-10 per 
acre at planting. The soybeans were cultivated twice with a 
rotary hoe and once with shallow sweeps. They were sprayed 
with a combination of DDT and toxaphene to control corn 
earworms in late summer.
 “Joe Ratcliff, while placing fi rst in 1962 and second in 
1963, followed almost the same management practices. He 
planted the Lee variety in the middle of May using about 240 
pounds of 2-12-12 fertilizer per acre. A soil test showed the 
lime content of his soil satisfactory. His weed control was 
good.
 “Both Mr. Ratcliff and Mr. Brock averaged over 40 
bushels per acre on nearly 200 acres of soybeans planted in 
1963.”

1415. Soybean Digest. 1964. Illinois to stage 5-acre yield 
contest. June. p. 18.
• Summary: “An Illinois 5-acre soybean yield contest is 
being sponsored this year by the Illinois Crop Improvement 
Association in cooperation with the Illinois Cooperative 
Extension Service, and is open to adult soybean growers 
over 18 years of age, says J.C. Hackleman, director of public 
relations for the Illinois Crop Improvement Association.
 “’Many Illinois farmers have indicated they would be 
interested in entering a soybean yield contest,’ states the 
association’s news letter. ‘This new Illinois 5-Acre Yield 
Contest is designed for these producers and the many others 
who have demonstrated their ability to produce soybean 
yields well above average. It is the hope of the sponsors 
that by comparing soil treatments, varieties, dates, rates of 
seeding, row widths, and various other cultural practices 

employed by the winners that some leads or clues to 
increased soybean yields will emerge.’ The news letter notes 
that Illinois soybean yields have increased only 32% in the 
last 30 years while corn yields have more than doubled.
 “’It is the hope of the sponsors that a number of counties 
will organize and conduct county contests,’ states the news 
letter. ‘It is also hoped that many of the county contestants 
will qualify for the state awards by entering the state contest.’
 “Deadline for entries in the state contest is Aug. 15. 
Each entrant must grow at least 10 acres of soybeans, grower 
to choose the 5 acres to be harvested.
 “Medals will be awarded to state and county winners. 
The two top state winners with their wives will receive 3-day 
expense paid educational trips.
 “For further information write Dr. W.O. Scott, Turner 
Hall, University of Illinois, Urbana, Ill.; or the Illinois Crop 
Improvement Association, 508 S. Broadway, Urbana, Ill.”

1416. Soybean Digest. 1964. North Carolina breaks 
60-bushels barrier again. June. p. 18.
• Summary: “M. Lloyd Anderson, Shelby County grain 
farmer, has won the senior 1963 Indiana 5-acre soybean yield 
contest with a production of 63.84 bushels an acre.
 “Runnerup in the senior division was Floyd W. 
Lenderman, Vigo County, with a yield of 63.04 bushels an 
acre. The 1962 contest was won by State Senator Charles M. 
Maddox, Otterbein, with a record yield of 64.3 bushels an 
acre. Senator Maddox fi nished ninth last year with a yield of 
52.9 bushels.
 “Soybeans, a major Indiana farm revenue producer, were 
estimated to average 28 bushels an acre throughout the state 
last year.
 “Other high yields in last year’s contest: William R. Orr, 
Tipton County, 59.5 bushels; William E. Henderson, Benton 
County, 57.5; Darius Kingen, Delaware County, 55.5; 
Frederick Bumb, Vanderburgh County, 54.9; Cedric Power, 
Rush County, 53.5; Mark Kingen, Delaware County, 53.3; 
and Henry Preiser, Cass County, 52.3.
 “Anderson, 42 years old, farms 500 acres northwest of 
Shelbyville. In addition to raising grain, he feeds about 200 
hogs and 50 beef cattle each year. Mr. Anderson grew 193 
acres of soybeans last year.
 “The winning plot was in a 25-acre fi eld which averaged 
more than 55 bushels an acre. Anderson planted Clark 
certifi ed seed last May 9 at the rate of 66 pounds an acre. The 
fi eld was in wheat in 1962 with an inter-crop of sweet clover 
which was plowed down.
 “Junior Yield Contest: Harold Pell, 18-year-old Clay 
County farm youth, won the junior division title of the 1963 
Indiana 5-acre soybean yield contest. His winning yield was 
51.5 bushels an acre.
 “John Sutton, Clay City, Clay County, took runnerup 
honors with a yield of 49.1 bushels an acre. Two other Clay 
county farm youths fi nished seventh and ninth. They are 
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Merle Pell, 17-year-old brother of the champion, with a yield 
of 46.2 bushels and Dave Summers, Brazil, with a yield of 
45.7 bushels.
 “Both the junior and senior contests are sponsored by 
the Indiana Crop Improvement Association and the Indiana 
Cooperative Extension Service at Purdue.
 A photo shows: M. Lloyd Anderson, Shelbyville, 
Indiana, winner of the 1963 Indiana soybean yield contest, 
with a sample of the soybeans from his farm. Mrs. Anderson 
is at left.

1417. Foreign Agriculture (USDA Foreign Agricultural 
Service). 1964. Colombians expand soybean production. 
2(27):14. July.
• Summary: Colombia’s production of soybeans in 1964 is 
now expected to reach 50,000 tons (1.8 million bu) compared 
with 30,000 (1.1 million) in 1963. The increase is largely 
the result of farmers’ switching from production of cotton to 
that of soybeans and sesameseed, whose support prices offer 
better net returns. Soybean production is concentrated around 
the township of Buga, Valle del Cauca, where the only 
two buyers of soybeans in Colombia are located. The yield 
per acre averages about 22 bushels. However, with double 
cropping, Colombia’s yearly per acre average may go much 
higher.

1418. Foreign Agriculture (USDA Foreign Agricultural 
Service). 1964. Thailand’s soybean production down. 
2(40):14. Oct. 5.
• Summary: Unoffi cial estimates placed Thailand’s 1964 
soybean crop at only about 990,000 bushels, harvested 
from 63,000 acres, for a yield of 15.7 bu/acre. The decline 
in plantings is attributed to unfavorable prices received 
by farmers. Soybeans are widely consumed as a pulse in 
Thailand. No soybeans are consumed in oil production; small 
quantities of oil are imported annually for use as salad oil.

1419. Ezedinma, F.O.C. 1964. The soybean in Nigeria. 
Proceedings of the Agricultural Society of Nigeria 3:13-16. 
Oct. Papers Presented at the Annual General Meeting. [10 
ref]
• Summary: “Introduction of Soybean into Nigeria: The 
soybean was probably introduced into Nigeria in 1908. 
It was fi rst reported in 1910 (in the Annual Report of the 
Nigeria Department of Agriculture) that soybeans planted at 
Moor Plantation, Ibadan, on 1.35 acres failed. Introductions 
of new varieties were made in the years following but there 
was no indication that a successful crop was obtained from 
these. The soybean was probably taken from Ibadan to 
Samaru in 1928. In 1937, ten varieties were obtained from 
the United States of America and one each from Malaya and 
British Guiana. Of these, only one U.S. variety, Otootan, the 
Malayan and Creole from British Guiana [Guyana] survived; 
the rest either failed to germinate in the fi rst planting or 

failed in the second year planting. Two varieties obtained 
from Ottawa [Ontario, Canada] in 1938 did not germinate 
at Ibadan. A variety which had been brought into Itu in 
Eastern Nigeria was taken to Moor Plantation in 1940 and 
further introductions were made in the same year from the 
Philippines (six varieties) and Trinidad [Lesser Antilles] 
(one variety). Eight varieties were introduced from Southern 
Rhodesia in 1942, and in 1949 a total of 11 varieties were 
obtained from India, Ceylon, and the Philippines. By 1954, 
there were 38 varieties in the collection at Samaru and this 
had increased to 60 including some pure line selections 
by 1960. More varieties of soybeans have been introduced 
by the various Regional Ministries of Agriculture in 
recent years, notably by the International Development 
Services working in Western Nigeria. The problem of poor 
germination of soybean introductions is still experienced. 
The sudden change in ambient temperature in transit might 
be responsible for the rapid deterioration of the embryos and 
the subsequent failure of the seeds to germinate.
 “Production Trends: Although the early attempts to grow 
soybeans in the forest belt of Southern Nigeria failed owing 
essentially to the poor quality of imported seeds, subsequent 
trials in the guinea savanna belt proved successful. In 
1928, soybeans were successfully grown at the Samaru 
Experimental Station. This success apparently encouraged 
the formulation of a programme which eventually resulted 
in the issue of seeds to subsistent farmers in the adjoining 
districts in order to establish soybean as a cash crop. 
Soybean was thus meant to replace such commodity 
crops as benniseed (Sesamum sp.) in Benue Province and 
cotton (Gossypium sp.) in Southern Zaria Province. A 
world shortage of oil-seeds immediately after World War 
II accelerated the drive for increased soybean production 
in Nigeria. A variety ‘Malayan,’ which showed promise of 
yielding above 1100 kg/ha was multiplied and issued to 
farmers about 1946.
 “Following an initial export of 10 tons (25,110 kg) from 
Nigeria in 1947, soybean became a cash crop and was grown 
in parts of the three provinces of Benue, Katsina and Zaria.” 
The main production area was the Tiv Division of Benue 
Province where output grew from 10.5 tons in 1946 to 700 
tons in 1948.
 Today “Benue Province [in east central Nigeria] is the 
most important soybean producing area in the country. From 
this ‘nucleus’ soybean has spread into the adjoining districts 
of Plateau, Niger, Kabba, as well as Ogoja and Abakaliki 
provinces in Eastern Nigeria.”
 Page 15: Table 2: The amount of soybeans purchased for 
export increased steadily from 10 tons in 1947 to a peak of 
15,860 tons in 1963. Table 5. Yields of soybean in Nigeria 
range from 340 to 1120 kg/ha.
 Page 16: Table 6: Experimental yields (kg/ha) of some 
soybean varieties at various locations in Nigeria [1951-
1955]. The varieties are: Malayan Bilomi No. 3, Yellow 
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Bermelly, Misc. 94, Black Matted Java, Bilomi No. 1, 
Dixie, 2 EB, Benares. The locations are: Samaru, Yandev, 
Kontagora, and Riyom.
 “Summary and Conclusions: In spite of its 
comparatively recent history as a farm crop in Nigeria, the 
soybean has achieved a signifi cant place as a commercial 
crop, contributing increasingly to the annual foreign 
exchange earnings of the country. The acreage and total 
production of the crop has more or less increased steadily 
since it was fi rst distributed to farmers after World War 
II. Due to the fact that virtually the entire soybean crop 
is currently exported, its domestic and commercial 
potentialities have not been fully exploited in Nigeria.
 “Either due to ignorance of suitable methods of 
preparing soybean recipes or because of the longer history 
and relative abundance of other grain legumes like cowpea 
and bambara groundnuts, the soybean is not eaten to any 
extent even in the producing districts of Nigeria. Soybean 
which contains about 40 percent crude protein would 
probably go a long way to augment the present protein 
shortage in the diet of many Nigerians. This will depend on 
the development of suitable methods of preparing acceptable 
recipes and integrating. these into Nigerian cookery.
 “The present system of exporting all the harvest in the 
crude form denies the country of a chain of much needed 
secondary industries including extraction of oil and related 
manufacturing processes. Moreover, the cost of handling 
the bulky crude commodity reduces the net income to the 
Nigerian producer. Above all, if soybean is processed locally, 
the by-product (soybean cake) from oil extraction processes 
would become available to augment other high protein 
feedstuffs for livestock.
 “Although acre yields are still relatively low, it would 
seem that a higher price incentive which local processing 
and dietary demands will introduce might evince a more 
extensive cultivation of soybeans in Nigeria. In anticipation 
of this, an intensive programme of agronomic and home 
economics research could be usefully initiated in order to 
ensure higher returns per acre and maximum utilisation of 
the products.”
 Note: This document contains the earliest date seen 
(March 2020) for soybeans in Nigeria (probably 1908), or 
the cultivation of soybeans in Nigeria (1910). The source 
of these soybeans is unknown. Address: Federal Dep. of 
Agricultural Research, Moor Plantation, Ibadan.

1420. Tewari, G.P. 1964. A fi eld study to evaluate several 
soybean varieties for their yields of beans and fl owering 
behaviour. J. of the West African Science Association 
9(2):111-14. Oct. (Univ. of Ibadan, Nigeria). [1 ref]
• Summary: “Two fi eld experiments were conducted to 
study and evaluate twenty-two different soybean varieties in 
relation to fl owering behaviour and yielding capacity. Results 
showed that the varieties varied a great deal for these two 

characteristics. Soybean variety, Hernon 107 gave the highest 
yield during both years (1962 and 1963).
 “The soybean... is comparatively a new crop in Eastern 
Nigeria. Its production is still limited to the governmental 
farms and experimental stations.” Address: Faculty of 
Agriculture, Univ. of Nigeria, Nsukka.

1421. Budisic, Marko. 1964. Nase mogucnosti uzgoja soje 
za koristenje u zelenomstanju te utvrdivanje optimalnog 
vremena kosnje s obzirom na kolicinu i kakvocu prinosa 
zelene mase [Our possibilities in cultivating soybeans for 
use in the green state at the established optimal mowing time 
with regards to the quantity and quality of the yield of the 
green biomass]. Krmiva (Feed) 6(6):126-30. [Ser]*
Address: Yugoslavia.

1422. Petrakieva, Irina. 1964. Osnovni metodi za 
poluchavane na visoki dohodi ot soiata za zarno [Methods 
for obtaining high yields of soybean seeds]. Sofi a, Bulgaria: 
Zemizdat (Haskovo, Pk. At. Stoianov; State Agricultural 
Publishing). 22 p. [Bul]*
Address: Bulgaria.

1423. Shen, T.H. 1964. Agricultural development on Taiwan 
since World War II. Ithaca, New York: Comstock Publishing 
Associates (A division of Cornell University Press). 399 p. 
See p. 158-60, 206-09, 306-07. [20+ ref]
• Summary: The section on Central Taiwan (p. 159-60): 
states: “3. Soybeans. A Japanese variety of soybean called 
Shih-Shih (Jikkoku in Japanese) and grown for oil extraction 
has been selected for extension. Three hundred hectares were 
tried in the winter of 1958. It is interplanted in the second 
crop rice fi eld in early October, about ten days before the 
rice harvest. For this purpose the early varieties of second 
crop rice such as Taichung 150, 178, and 180 are preferred, 
because they are harvested before they can shade the soybean 
seedlings. Shih-Shih matures in late January, long before 
the transplanting of the fi rst crop rice. It is well adapted to 
central Taiwan and yields about 1,200 kg. per hectare.”
 In the section on Southern Taiwan (p. 161): Two 
soybean varieties, Palmetto and Sankuo, have been selected 
for extension. Details are given.
 The long section titled “Soybeans” (p. 206-209) 
begins: “Soybeans, formerly a minor crop, have become 
important in recent years owing to increasing local demand 
for oil, for the many kinds of food made of soybeans, and 
for bean cakes for animal feed. Taiwanese annual soybean 
requirements for food and oil alone are 120,000 to 130,000 
metric tons. Of this amount less than a quarter is produced 
locally; the rest, or about 100,000 metric tons, is imported, 
primarily under the U.S. Aid Commodity Program. In order 
to reduce the imports, efforts have been made in the last ten 
years by ICRR and PDAF to improve varieties and culture 
methods and to control insects. The fi rst improved variety 
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was released for commercial planting in 1956 in Miaoli, 
where soybeans had never before been grown. Other new 
improved varieties have also been extended in other areas. 
A comparison of the fi gures for 1958 with the average of 
1950-1952 (see Tables 4-1 and 4-4) shows that in the interval 
between these dates the soybean area had more than doubled, 
soybean production had about tripled, and soybean yield per 
hectare had increased 45 per cent. Soybeans were formerly 
grown principally in the southern part of this island–in 
Pingtung and Kaohsiung. Since 1956 they have also been 
grown in the northern part–in Miaoli, Hsinchu, Taoyuan, and 
Ilan.
 “Soybeans are planted in Taiwan in spring (February-
March), summer (June-July), and late fall (October-
November). In Pingtung, Kaohsiung, and Changhua 
soybeans are grown in the fall primarily as a catch crop 
between two crops of rice. This is done by sowing soybean 
seeds between the rice rows in October ten to fi fteen days 
before or just after the second rice crop is harvested; then the 
soybeans are harvested before the fi rst rice crop is planted 
in late January. In Tainan, Chiayi, and Yunlin soybeans 
are planted in both the spring and the summer. In Miaoli, 
Hsinchu, and Taoyuan they are grown as a summer crop. 
Soybeans are harvested about four months after planting, 
depending upon the districts where they are grown.
 The next long section, “Varieties,” begins: “Before the 
extension of new soybean varieties all the soybeans grown 
on the island were native varieties. They are believed to have 
been brought in from Fukien and Kwangtung provinces. 
They have been badly mixed and may be grouped into three 
kinds: green beans, black beans, and small pearl beans 
(yellow seed). Small pearl beans are generally planted in 
the spring, green beans in the summer, and black beans in 
the winter. Because of their low oil content green beans 
and pearl beans are used primarily for bean curd and black 
beans for soybean sauce and animal feed. The Sankuo 
variety was introduced into Taiwan in 1952 by the Hsinchu 
District Agricultural Improvement Station from the Shikoku 
Agricultural Experiment Station in Japan...”
 As noted in the section on “Agricultural Imports” 
(p. 306): “Soybeans have been purchased annually from 
America.” Address: Former Director, National Agricultural 
Research Bureau, Ministry of Agriculture and Forestry, 
Nanking, China.

1424. Soypro International, Inc. 1964. A study of the 
soybean industry in Yugoslavia. Cedar Falls, Iowa. v + 105 
p. 28 cm. [10 ref. Eng]
• Summary: The study was prepared by R.W. Fischer for 
Church World Service and Lutheran World Relief. The 
“primary purpose of the report is to explore the feasibility 
of producing edible soy protein-type products in Yugoslavia 
to meet the problem of protein defi ciency in the diets 
of Yugoslav school-children. In meeting this objective, 

however, the study inevitably involves many related 
questions...”
 Contents: Forward. Part I: Soybean production in 
Yugoslavia. 1. The soybean production area. 2. Recent 
soybean production. 3. Soybean production conditions: 
Soils, climate (temperature, rainfall, relative humidity, wind, 
climatic conditions during critical crop stages, weather-
cycles, conclusions), production facilities (machinery, labor). 
4. Production practices: Cultural practices (present cropping 
practices, land selection, rotation, recommendations), 
varieties and adaptations. 5. The economics of soybean 
production in Yugoslavia: Yields, prices and net returns 
in relation to other crops, price ratios between soybeans 
and other basic crops, other factors infl uencing price 
ratios (risk ratio, soil tilth, work scheduling, disease and 
pest control), price ratios–conclusion, effects of soybean 
production on the over-all value of Yugoslav agricultural 
production, the alternative of trading acres. 6. Soybean 
production–summary and recommendations. Part II: Grain 
handling and transportation. Part III: Soybean processing. 
1. Plant locations. 2. Plant size and type. 3. Plant costs. 4. 
Construction schedule. 5. Product prices and processing 
margins: Oil-meal price relationships, relative value of 
soybean meal for livestock feeding, processor margins, 
prices of special products. Part IV: Domestic markets: 
Yugoslav demand for soybean products. 1. Edible oils. 2. 
Soybean oil meal. 3. Edible soy fl our and grits: School lunch 
program, commercial foods. 4. Industrial soy protein-type 
products. 5. Lecithin. 6. Summary of Yugoslav demand for 
soy products. Appendix A. Address: 114 West 4th St., Cedar 
Falls, Iowa.

1425. Tanganyika Ministry of Agriculture, Annual Report. 
1964. For the year 1962.
• Summary: Soya beans are discussed in two divisions of 
this report: Agricultural Extension, and Research. D.A. 
Mwakosya, Director of the Agricultural Extension Division, 
notes under “Pulses” (p. 8) notes that those grown in 
Tanganyika include mixed beans, peas, chickpea, cowpea, 
soya bean, pigeon pea, haricot beans, and bonavist beans 
[Lablab purpureus]. In 1962, some 19,600 tons of pulses 
were grown in Tanganyika. The Northern region produced 
the most pulses (8,300 tons). Soya beans are grown mostly 
for sale rather than for subsistence. The country’s main 
agricultural exports are sisal, cotton lint, and coffee.
 B.C. Akehurst, Director of Research, notes (p. 2) that 
“The soya bean breeding project neared its completion 
with further testing of a number of potential new varieties. 
Wider testing of some of these varieties has revealed a much 
greater range of adaptability than was expected.” On page 
12, research on soya is discussed in detail and summarized. 
“The breeding programme is reaching its conclusion. Four 
hundred new varieties were tested in strain trials. HLS 
219 and 11 H 55 F4/137, leading performers for the past 
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three seasons, again did well.” Experiments at Ilonga, 
Wami, and Suluti showed a general yield level of 1,500 lb/
acre. “Everywhere HLS varieties out-yielded their parents 
(Light Speckled and Hernon 237). HLS 147 and 223 were 
prominent at all sites. HLS 263 also performed well at Suluti 
and Mtopwa.”
 Note: We learn from Auckland in 1966 that “HLS” 
stands for “Hernon Light Speckled.” Address: Dar-es-
Salaam, Tanganyika.

1426. Akehurst, B.C.; Sreedharan, A. 1965. Time of 
planting–a brief review of experimental work in Tanganyika 
1956-62. East African Agricultural and Forestry Journal 
30(3):189-201. Jan. [4 ref]
• Summary: Data are given for 152 time of planting 
experiments from 1956 to 1962 covering a range of crops 
and sites across Tanganyika. With soyabeans, 22 experiments 
were conducted. Table 3 (p. 197) gives the yields (in lb/
acre) for various dates at the following sites: Suluti, Mtopwa, 
Nachingwea, Mwanhala, North Mara, Ukiriguru, Ilonga, 
Duthumi, Wami, and Puchapucha. The four highest yields 
were: 1,522 lb/acre (25.27 bu/acre) at Wami, planted on 16 
Jan. 1959. 1,469 lb/acre at Suluti, planted on 6 Jan. 1961. 
1,437 lb/acre at Wami, planted on 17 Feb. 1959. 1,409 lb/
acre at Suluti, planted on 30 Jan. 1962. Address: Ministry of 
Agriculture, Tanganyika.

1427. Scott, W.O. 1965. How to grow 50 bushels of soybeans 
[per acre] in Illinois. Soybean News (NSCIC) 16(2):3-4. Jan.
• Summary: “Why are we concerned about the possibility 
of growing 50 bushels of soybeans per acre? One obvious 
answer is that a yield of 50 bushels per acre is likely to 
be more profi table than the present state average of about 
½ that much. Another reason we are interested is the fact 
that during the past decade the yield of corn has increased 
proportionately more than the yield of soybeans. Reports of 
150 bushels (or more) of corn are not uncommon, yet, 60 
bushels of soybeans are seldom reported. Theoretically a 
fertility level and season that produces 150 bushels of corn 
should grow 67 bushels of soybeans per acre.
 “Plant physiologists who have compared the energy 
requirement of soybeans to that of corn tell us that, assuming 
the two crops utilize similar amounts of the sun’s energy, 
soybeans should produce about 45% as many bushels per 
acre as corn. The difference lies in the fact that soybeans 
convert much of the energy to oil while corn stores energy 
in the form of starch. A pound of oil packs roughly 2¼ times 
more energy than a pound of starch. More energy is used by 
the plant in manufacturing oil than in making starch. Taking 
these differences into account plus the difference in weight 
per bushel, corn should theoretically produce about 2¼ to 2½ 
times as many bushels per acre as soybeans under the same 
conditions.
 “Until a few years ago the relationship of soybean yields 

to corn yields was within the theoretical range proposed 
above. For instance the average yield of soybeans for the 
ten year period 1941 to 1950 was 43 percent of the average 
of corn for the same period. During the next 10 year period, 
1951 to 1960, the average yield of corn had increased a little 
more than soybeans, but the relationship was still fairly close 
to the theoretical one. Soybean yields were 41% of corn for 
the period. However, the yield of soybeans for the past three 
years, 1961 to 1963, has been only 36 percent of the yield of 
corn. If this spread in the yield relationship of the two crops 
continues to widen and there is no compensating adjustment 
in price, corn will become the more economically attractive 
of the two.
 “Plant breeders, plant physiologists and other scientists 
are concerned and are working on this problem. However, 
there is no variety or magic productive practice which will 
double or triple the yield of soybeans next year. There are 
production practices that may help you reach 50 bushels per 
acre or more in 1965. Some of these are:
 “1. The level of available phosphorus and potassium 
in the soil should be high because soybeans do respond to 
fertility. The nodules on the soybean’s roots take care of the 
crop’s nitrogen requirement. Soybeans are responsive to 
potassium and will not produce maximum yields unless the 
level of available potassium is quite high. Phosphorus is also 
necessary, but soybeans will produce at a maximum rate at 
lower levels than will some other crops. This lower response 
of soybeans to phosphorus doesn’t eliminate the need to keep 
the level of this plant food high. One important step in the 
fertility program that is being overlooked by many farmers 
today is the application of limestone. Soybeans are a legume 
and produce best at a relatively high pH value. Estimates 
of the fertilizer use in Illinois would indicate that farmers 
have been doing a better job of taking care of the corn crop 
than soybeans. For instance, in 1952 about 53,500 tons of 
nitrogen were used. By 1964 the use of nitrogen by farmers 
in Illinois was estimated as 200,000 tons. On the other hand 
Illinois farmers applied 374 million tons of limestone in 
1952. Its use is estimated at only 372 million tons in 1964. 
While there has been a steady increase in the use of nitrogen 
since 1952 the use of limestone has been relatively constant. 
The application of limestone is not keeping pace with the 
need of Illinois soils. The use of limestone must increase if 
we are to realize the greatest return from our soybean crop.
 “It is interesting to note that 172 tons of limestone are 
required to neutralize the acid formed by the application 
of a ton of anhydrous ammonia. Or to say it another way, 
about 1.8 pounds of limestone is required to neutralize the 
acid formed by the application of 1 pound of nitrogen in the 
form of anhydrous ammonia or ammonium nitrate. But fi ve 
pounds of limestone is required to neutralize the effects of 1 
pound of nitrogen applied in the form of ammonium sulfate.
 “2. Selection of seed for planting is an important step 
that is sometimes overlooked. We have not surveyed the 
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quality of soybeans used for seed in Illinois. However, if the 
quality of seed of this crop is comparable to that of spring 
oats and winter wheat, we would have to conclude that there 
is room for improvement. Many farmers use small grain 
from their own production for seed. Undoubtedly this is also 
true in the case of soybeans. If the beans from the farmers 
own production are no better prepared nor selected than the 
spring oats and winter wheat seed used by Illinois farmers, 
25 to 50 percent of the soybean seed planted is below 
optimum in vigor and/or other quality factors. Bin run is 
neither selected nor prepared.
 “Soybeans used for seed should not only germinate well, 
they should be free of splits and other inert matter, free of 
weed seeds and corn, and they should be relatively uniform 
in size to facilitate uniformity of planting. Most of us would 
not think of planting corn that was not properly processed 
and graded for size. On the other hand how many soybeans 
are planted that have not been cleaned or processed in any 
way?
 “3. One of the very important decisions of the soybean 
farmer is the choice of the variety. In Illinois we are proud of 
the fact that 98 percent of the acreage planted to soybeans is 
planted to varieties that have been tested and found adapted 
to our conditions. The varieties recommended in Illinois 
range in maturity from the early Chippewa to late Kent. 
There is roughly a spread of 5 weeks in the maturity of these 
two extremes. It can be expected that some of these varieties 
will be planted outside their area of best adaptation! It is 
often necessary to use an early variety following the failure 
to get a stand of a full season variety, or the weather may 
delay planting past the ‘safe’ time for full season varieties. 
However, there is a tendency to use early varieties even 
when full season varieties could have been established. 
The percentage distribution of varieties as reported by the 
Cooperative Crop Reporting Service for 1964 is shown in 
Table 1.
 “The comparative performance of Harosoy, Shelby and 
Clark at different locations in the southern half of the state 
is shown in Table 2. It is obvious that some farmers in south 
central Illinois are sacrifi cing 2 to 4 bushels of soybeans 
per acre when they plant Harosoy in preference to Shelby 
or Clark. The difference in favor of the full season variety 
is greater in southern Illinois. The conclusion is obvious, 
maximum yields can be obtained only by the use of the best 
adapted variety.
 “4. The time of planting is a factor in obtaining 
maximum yields of soybeans, particularly if a full season 
variety is used. The average yield of soybeans planted during 
the fi rst half of May is higher than later plantings.
 “5. Research work in northern, central and south-
central Illinois indicates that there is an optimum planting 
rate for each row width. Chart 1 demonstrates this fact. The 
difference in yield between the optimum planting rate and 
a little more or a little less seed is not great, but does exist. 

The optimum planting rate will provide a healthy plant about 
every inch and a half in the row” (Continued). Address: Prof. 
of Crops Extension, Univ. of Illinois.

1428. Scott, W.O. 1965. How to grow 50 bushels of soybeans 
[per acre] in Illinois (Continued–Document part II). Soybean 
News (NSCIC) 16(2):3-4. Jan.
• Summary: (Continued): “6. An increase of 10 to 15 percent 
in yield may be realized by reducing row width. Experiments 
in Illinois show a decided advantage for narrow rows. 
Soybeans planted in 24 inch rows normally produce 10 to 
15 percent more than when planted in 40 inch rows (also 
shown in Chart 1). There are certain disadvantages of narrow 
rows. Modifi cation of equipment is sometimes diffi cult 
and impractical. Weed control is not as easily obtained as 
in wider rows. However, the fact remains that soybeans do 
respond to closing up the row width. It may not be necessary 
to go all the way down to 24-inch rows. There is some 
evidence that 30-inch rows which are more practical from a 
machinery standpoint hold almost as much promise as 24-
inch rows. In addition, machinery manufacturers are showing 
interest in this width for corn.
 “7. Maximum yields can be obtained only if weed 
competition is kept to a minimum. (See article ‘Don’t Pay 
the Weed Tax’. Ed.)
 “8. Getting the crop into the bin or into the elevator 
might be described as a delicate operation. Harvesting care is 
extremely important. Experiments have shown that a harvest 
loss of 8 percent is about average under good conditions with 
a properly adjusted combine. Harvesting losses can climb as 
high as 25 percent if the combine is out of adjustment and/or 
harvest conditions are not the best. This means that under the 
best conditions 50 bushels of beans in the bin requires about 
55 bushels per acre in the fi eld. If conditions are less than 
ideal you might need as much as 67 bushels in the fi eld in 
order to get 50 bushels in the bin.
 “These eight points or factors in the production of 
soybean need careful attention if you are shooting for 50 
bushels of soybeans per acre.
 “Fifty bushels of soybeans can be produced in Illinois. 
Yields of this magnitude have been reported from almost all 
sections of the State. The frequency of 50 bushel yields is 
much lower than necessary.
 “The contestants in the 1964 5-acre soybean yield 
contest demonstrated that high yields can be obtained. 
The results of this contest will be announced after January 
1, 1965. The top winner planted early, planted in 32 inch 
rows, followed an excellent fertility program, and reported 
excellent weed control.” Address: Prof. of Crops Extension, 
Univ. of Illinois.

1429. Estacion Experimental Agricola de Los Llanos, 
Boletin Informativo. 1965. Resultados de la investigación 
agropecuaria en el trópico [Results of the investigation 
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concerning land and cattle in the tropics]. No. 5. 51 p. + 
errata. Feb. [Spa]
• Summary: This bulletin was published by the Servicio 
Agrícola Interamericano, Ministerio de Agricultura, 
Ganadería y Colonización, Santa Cruz, Bolivia. (General 
Saavedra). Part of the Alliance for Progress (Alianza para el 
Progreso).
 In the chapter on the Department of Agronomy and 
Soils, there is a report on the Oilseeds Section (Sección 
Oleaginosas), by José E. Rocabado, discussing soybeans (p. 
18-19), peanuts, and sesame seeds (Soya, mani, sésamo). 
This station has been conducting experiments on these 3 
crops since 1958, and has published the results periodically. 
Concerning soybeans, the station recommends Acadian as 
the best seed producing variety (in 1963-64 it gave a yield of 
1,062 kg/ha), followed by Biloxi (972 kg/ha). For forage, the 
station recommends Otootan, Irán. and P-I-205-912.
 The section on tropical legumes (p. 33-34), used to 
enrich the soil with nitrogen and for forage, mentions nine 
plant species, including Glycine javanica (Common name: 
Soya Perenne or Glycine), and Pueraria phaseoloides 
(Common name: Tropical kudzu).
 The section on entomology (p. 41), by José D. Candia, 
states that the insect known locally as La petilla or chinche 
verde (Edessa meditabunda F.) attacks sesame, soya, tomato, 
and peanut plants. An illustration shows the insect.
 Note: Concerning the word agropecuaria, Prof. Ted 
Hymowitz (Univ. of Illinois at Urbana-Champaign), who 
lived and worked in Brazil for several years, defi nes it like 
this: “Agropecuaria usually refers to management of land 
for animal production, i.e., forages, grass rotations, green 
manures, fertilizer regimes, etc.” Address: Casilla 247, 
General Saavedra, Santa Cruz, Bolivia.

1430. Soybean Digest. 1965. Corn and soybeans in North 
Carolina future. Feb. p. 21.
• Summary: “A large part of the future of North Carolina 
agriculture lies with corn and soybeans, a Wilson, N.C., grain 
merchant says. He is Raeford Flowers, branch manager for 
Cargill, Inc., one of the world’s largest grain companies.
 “Mr. Flowers, pointing to steadily increasing yields and 
production in the two crops, said that, as tobacco acreage 
allotments are cut back (there was a 10% cut in the 1964 
crop), more and more North Carolina farmers will ‘realize 
the opportunity offered by corn and soybeans for replacing 
this lost income.’
 “He said U.S. Agriculture Department fi gures bear out 
what he called a ‘continuing agricultural revolution in the 
state–particularly in the Coastal Plain.’
 “The state’s growth in soybeans has been spectacular, 
Mr. Flowers said. He noted that the North Carolina average 
yield of 26 bushels an acre is more than 3 bushels over 
the national average and well above four major soybean 
producing states of the mid-west–Ohio, Minnesota, Missouri 

and Kansas.
 “’Of course, weather conditions have been very 
favorable this past year, but that fact certainly doesn’t have 
anything to do with the continued growth in these crops over 
the past 6 or 7 years, because they weren’t all good years,’ he 
said.”

1431. Soybean Digest. 1965. Ohio winner has 54.6 bu. Feb. 
p. 19.
• Summary: “Winner of the fourth annual Groveport, Ohio, 
soybean yield contest was Roland Reeb, who made 54.64 
bushels an acre with solidly drilled Harosoy 63 soybeans. 
The competition was sponsored by Cap North, North Grain 
Co. of Groveport again in 1964. Mr. Reeb’s land had been 
in corn 2 years, then meadow ahead of the beans. ‘We had 
decent rains all summer,’ he said. Ohio’s state average yield 
last year was 22 bushels per acre, the lowest in 11 years.
 “Second place winner was Carl Watkins, with Harosoy 
and Harosoy 63 that made 53.152 bushels per acre. Mr. 
Watkins was top place winner in 1963. He planted in 42-inch 
rows, and used 125 pounds to the acre of a special soybean 
fertilizer through the planter.
 “The beans were in bottom land. It was the ground’s 
second year for soybeans, so Mr. Reeb applied an Alanap-
CIPC combination as a pre-emergence weed killer, and 
cultivated twice.
 “Donn Wagner placed third with Harosoys that made 
46.25 bushels. Half were drilled solid, half in 30-inch rows. 
Trefl an was applied as a pre-emergence herbicide and rowed 
beans were cultivated twice. The drilled beans yielded a 
bushel more to the acre than the rowed beans.
 “All three of the winners use good lime programs.
 “All but two of the 19 contestants grew either the 
Harosoy or Harosoy 63 variety. One grew Clark and one 
Shelby.
 Photos show: (1) “Contest Winners: Cap North, 
North Grain Co., Groveport, Ohio, manipulates a soybean 
screening pan as he visits with award winners in the 1964 
Groveport 50-bushel soybean yield contest, from left: Carl 
Watkins, Roland Reeb, and Donn Wagner.
 (2) “Dr. L.C. Saboe, Ohio State University agronomist, 
crowns the Groveport, Ohio, soybean champion, Roland 
Reeb, with a crown of soybeans. The crown was made by 
Mrs. Cap North.”

1432. Soybean Digest. 1965. Substantial increase in Georgia 
soy crop. Feb. p. 19.
• Summary: “Soybean production in Georgia in 1964 totaled 
2,400,000 bushels compared with 1,502,000 bushels in 1963, 
according to the state’s crop reporting service.
 “Value of the 1964 soybean crop totaled $6,120,000, 
an increase of 59% over the $3,860,000 total value in 1963. 
A total of 120,000 acres was planted to soybeans in 1964 
compared with 91,000 in 1963. Per acre yield was 20 bushels 
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in 1964, 16.5 in 1963.”

1433. Hartwig, Edgar E. 1965. Soybean varieties for the 
Delta: study compares. Mississippi Farm Research 28(3):4-
5. March.
• Summary: “Adapted soybean varieties maturing from late 
September to early November are available for production 
in the Delta area. Planting an adapted variety is essential if 
good soybean production is to be obtained and management 
of the crop is also of considerable importance. Perhaps the 
most important limitation in soybean production at present 
is failure to control weeds. Results from other research 
have shown that Lee planted May 8 in solid Johnsongrass 
produced at the rate of 20 bushels per acre, but with planting 
June 5 and Johnsongrass control a yield of 39 bushels per 
acre was produced.
 “In addition to the varieties which have been grown, 
several new varieties are also on the market. The average 
maturity dates for 10 varieties are reported in table 1, along 
with other distinguishing characteristics.
 “An important factor in determining the suitability of a 
variety for the area is reaction to common diseases. Table 2 
gives the reaction of 11 varieties to diseases that may cause 
injury when susceptible varieties are grown.
 “Bacterial pustule and target spot attack the leaves 
of susceptible soybean varieties. Bacterial pustule can be 
expected nearly every year, when susceptible varieties are 
grown, and reduction in yield will be 8 to 15%. Target spot 
development on susceptible varieties of suffi cient magnitude 
to reduce yield has been observed in 10 of the past 15 years. 
Yield reduction may run as high as 50%.
 “Injury from Phytophthora rot can be expected primarily 
from planting susceptible varieties on low-lying, heavy soils. 
In addition to loss of stand during periods of wet weather, 
weed problems become worse because of lack of competitive 
growth by the soybeans. Varieties rated moderately 
susceptible to Phytophthora rot may have areas in the fi eld 
with considerable yield reduction, but with very susceptible 
varieties there may be a complete loss of stand. Injury from 
root-knot nematodes may be expected primarily on very 
sandy soils. Use of disease-resistant varieties provides a 
built-in insurance policy against losses from these diseases.
 “Of the newer varieties available, Bragg offers the 
most promise for production in this area. Table 3 reports the 
comparative yields of Lee, Bragg, and Jackson for the years 
1960 through 1964 on sandy loam and clay. Seed yields of 
Bragg are equal to those of Lee. Maturity is 5 days later and 
plant growth averages 10 inches taller. Bragg is equal to Lee 
in seed holding, is similar in reaction to most diseases, but 
has resistance to root-knot nematodes which Lee does not 
have.
 “Questions are frequently raised relative to varieties 
to use for very late planting. Table 4 reports seed yields 
for several varieties planted July 6. The test area had been 

fallowed during an extended dry period and plantings were 
made after the surface soil moisture had been replenished by 
rain. Only Bragg produced a yield slightly greater than that 
for Lee.”
 Tables show: (1) “General characteristics of ten soybean 
varieties when planted during May.” The varieties are: Hill, 
Hood, Lee, Curtis, Bragg, Jackson, Rebel, Bossier, Bienville, 
and Hampton. For each variety is given: Average maturity 
date. Plant height (inches). Flower color. Pubescence color. 
Hilum color. Seeds per pound. Seed holding (excellent, good 
or moderate).
 (2) “Disease reaction of soybean varieties:” resist, 
susceptible, moderately resistant, etc. The diseases are: 
Bacterial pustule. Target spot. Phytophthora rot. Root-knot 
[nematode].
 (3) “Comparative seed yields in bushels per acre for the 
varieties Lee, Bragg, and Jackson for the years 1960-1964.” 
On two soil types: loam and clay.
 (4) “Date mature, height, and seed yield of [eight] 
soybean varieties planted on July 6, 1964 on Sharkey clay.” 
Address: Research Agronomist, Crops Research Div., ARS, 
USDA, working in cooperation with the Delta Branch of the 
Mississippi Agric. Exp. Station, Stoneville, Mississippi.

1434. Seim, Dick. 1965. 73.5-bu. soybeans–a record! Farm 
Journal 89(3):44. March.
• Summary: “John Reiser Jr., Cass County, Illinois, pushed 
soybean yields to championship heights in 1964.
 “His yield of 73.5 bu. per acre–that’s No. 2 soybeans, 
14% moisture–from 5.3 measured acres sets a new national 
record, say offi cials of the Illinois Crop Improvement Assn., 
who along with the University of Illinois Extension Service 
sponsored the Five-Acre Soybean Yield Contest.”
 “Reiser’s winning fi ve acres were part of a larger 14-
acre fi eld that averaged 65 bu., which is probably another 
record. What’s more, his entire soybean crop–175 acres in 
all–averaged 42.5 bu/acre.
 A large vertical photo shows John Reiser Jr., outdoors, 
pouring soybeans from a bucket into a larger container. 
“The winning combination: good land, extra fertilizer, early 
planting, registered seed, chemical weed control, near-ideal 
weather and John Reiser Jr., the champion who put them all 
together...” Address: Farm Journal’s Midwest Field Staff.

1435. Small, Howard G., Jr. 1965. Brock wins twice in N.C. 
[North Carolina]. Soybean Digest. March. p. 18.
• Summary: “Who said lightning never strikes in the same 
place twice? Well, it did for Russell Brock of Mount Olive, 
N.C. He has won the title as North Carolina’s soybean 
champion for the second consecutive year. His offi cial 
harvested yield was 57.7 bushels of soybeans per acre on a 
measured 2-acre plot. Mr. Brock produced 60.1 bushels per 
acre to win the state championship in 1963.
 “The winner from district I is Thomas Hood of Jones 
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County with 47.8 bushels per acre. This area comprises the 
Tidewater area of the state and is our most concentrated 
area of soybean production. There were no offi cial entries 
received from district III (Piedmont) in our 1964 contest. 
Eight of thirteen entries received showed yields greater than 
40 bushels per acre, while only two entries were above the 
50-bushel mark and three were slightly below the required 
40 bushels.
 “All producers making over 50 bushels per acre for the 
fi rst time will receive tie pins and certifi cates as members 
of the 50-bushel soybean club. Other entries in the contest 
making more than 40 bushels will receive associate 
membership certifi cates. In past years, state and district 
winners have been taken on tours of in-state and out-of-
state soybean producing areas including the Delmarva and 
South Carolina soybean belts. There will be a tour or some 
equivalent award given the winners and the county agents 
during the summer.
 “The average yield for all 13 entries in the contest this 
year was 45.9 bushels per acre, 21 bushels higher than the 
state average produced in North Carolina in 1964.
 “Mr. Brock started his soybean crop by taking a soil test. 
His soil test showed his pH to be 5.5, calcium level medium, 
P2O5 very high, K20 medium, and an organic matter content 
of 3.2%. The agronomist with the soil test division suggested 
he use 1,500 pounds of lime and 75 pounds of muriate of 
potash per acre as a broadcast application. He applied 2,000 
pounds of lime in 1963. At planting, he applied 400 pounds 
of a 10-20-20 grade fertilizer per acre. He planted 50 pounds 
of the Lee variety in 40-inch rows on April 28, 1964. The 
fi eld received two cultivations with rotary hoe and one with 
sweep cultivators. An application of DDT and toxaphene was 
applied the last week in August for general insect control. 
His previous crop on this land was corn and yielded over 
100 bushels per acre. He fertilized his corn with 500 pounds 
of 5-10-10 plus 140 pounds of nitrogen sidedressing. As a 
precautionary measure on his soybean crop, he decided to 
use an ounce of 38% sodium molybdate as a seed treatment 
before planting. This was just in case his lime had not had 
time to react and neutralize the soil acidity.
 “The application of nitrogen fertilizer to soybeans is not 
a suggested practice by the North Carolina extension service. 
However, it is a general practice that is followed by a large 
number of farmers in the soybean producing area. None of 
our research plots conducted on experiment stations or in 
farmers’ fi elds have ever shown an economic response to the 
application of nitrogen on soybeans.
 “Other entries in the 50-bushel soybean contest were 
as follows: Ed Grier 41.6 bushels per acre, Jones County; 
Southern National Bank and Frank Morgan 54.5 bushels, 
Robeson County; Claude Braswell, Jr., 49.4 bushels, Wayne 
County; Rodney Hollowell 49.5 bushels, Wayne County; 
Clyde Lewis 46.1 bushels, Wayne County; Laurel Cameron 
45.3 bushels, Harnett County; Joe Ratcliff 47.1 bushels, 

Beaufort County; Howard Lee 46.3 bushels, Pamlico County. 
The 3 entries below 40 bushels were Ossie Shackelford 35.2 
bushels, Lenoir County; J. A. Shackelford 37.8 bushels, 
Lenoir County; and Sawyer Brothers 38.6 bushels, Camden 
County.
 “Joe Ratcliff of Beaufort County was the state winner in 
1962 and runnerup in 1963. His offi cial yield average for the 
3 years he has entered the contest is slightly over 50 bushels 
per acre. It is farmers like Ratcliff and Brock who prove that 
high soybean yields are made by management and are not 
accidents. Both of these men are in the business of farming 
to make money and the evidence of this is their continued 
high soybean and corn yields.
 “This contest is sponsored annually by the American 
Potash Institute, Inc., and the North Carolina Agricultural 
Extension Service.”
 A small portrait photo shows Russell Brock wearing a 
dark driving cap. Address: Extension Agronomy Specialist, 
North Carolina State Univ.

1436. Soybean Blue Book. 1965. Canadian production [of 
soybeans, plus bushels crushed, tons of oil produced, and 
tons of oilcake and meal produced]. p. 41.
• Summary: This table has two vertical halves. The left half 
gives Canadian soybean acreage, yield, total production, 
average farm price, and total farm value ($000) for each crop 
year from 1941-42 to 1965/66 (preliminary).
 During these 21 years, seeded acreage as increased from 
10,900 to 265,000 acres, with a peak of 263,000 in 1958-59. 
Average yield per seeded acre has increased from 19.9 to 
30.3 bu/acre, with a peak of 31.3 in 1961-62. Production has 
grown from 217,000 to a peak of 8,030,000 bushels. Average 
farm price has risen from $1.73 to a peak of $2.87 per 
bushel. Total farm value has increased from $1.509 million 
to a peak of $20.021 million.
 The right half gives bushels of soybeans crushed, tons of 
soybean oil produced, and tons of soybean oilcake and meal 
produced from crop year 1943-44 to 1964-65 (preliminary).
 During this time, the quantity of soybeans crushed has 
increased from 241,315 to a peak of 19,540,984 bushels. The 
amount of soybean oil produced has risen from 1,078 tons to 
a peak of 100,528 tons. The amount of soybean oilcake and 
meal produced has increased from 6,308 tons to a peak of 
464,888 tons.
 Note across bottom of left half of table: 1. Most of 
Canada’s soybean crop is grown in Ontario [which extends 
the furthest south of any Canadian province], but there were 
also small acreages in other provinces in the years 1942-43 
to 1945-46. The totals for Canada include this production. 
Data from Dominion Bureau of Statistics.
 Note across bottom of right half of table: “Compiled 
from offi cial records of the Dominion Bureau of Statistics, 
U.S. Department of Agriculture, Foreign Agricultural 
Service, Fats and Oils Division.”



SOYBEAN YIELDS AND YIELD RESEARCH (10 BCE to 2021)   739

© Copyright Soyinfo Center 2021

1437. Soybean Digest. 1965. Yield barrier broken? Illinois 
man grows 73.5 bushels per acre. March. p. 17.
• Summary: “A Cass County farmer who feels he gets his 
fertilizer money back twice–once on his corn and once on his 
soybeans–not only has won the fi rst Illinois 5-acre soybean 
yield contest, but has set a national record doing it.
 “John Reiser, Jr., of Ashland, won the contest ‘hands 
down’ with a whopping 73.5 bushels per acre on 5.3 acres. 
He wasn’t just lucky. He averaged 65.7 bushels on a 14-acre 
fi eld from which the contest plot was taken. His corn on the 
same type of land makes an average of 150 bushels.
 “The land on which Reiser produced his record-breaking 
yield had been in alfalfa for 2 years previous to soybeans. 
He used 32-inch rows, fertilized with 334 pounds of 4-10-10 
per acre, used Amiben 10 lbs./a. banded at planting time plus 
one cultivation for weed control and planted 1.25 bushels of 
Harosoy 63 per acre. Reiser said he’d like to go to 30-inch 
rows but it would mean a complete change of machinery.
 “The Cass County winner said he had ideal conditions 
on the test plot, although a couple of showers would have 
helped. Drainage on his heavy silt loam is good. (Most of 
his soil is Bolivia and Tobey silt loam.) He says that deep 
fall plowing–10 to 12 inches–allows him to turn well under 
all the previous crop residue. As a result the ground works 
better, water gets away better and he has more of a ‘sponge’ 
to work with. Otherwise, he gets a slab that seals over too 
readily.
 “Mr. Reiser says the best thing he did was to quit using 
a disk 10 years ago. In addition to fall plowing, he gets on 
the land with a fi eld cultivator in the spring as soon as weeds 
start showing on the back side of a clod. Then, depending 
on the amount of crusting, he may fi eld cultivate once again 
before planting or mount the cultivator just ahead of the 
planter.
 “Mr. Reiser believes that to be successful in farming 
today ‘you have to spend more time on details and 
management. Too many farmers won’t take the time to 
change to narrow rows or to adopt other new crop production 
techniques.’
 “The contest winner bases his fertility program on soil 
testing. When some land he purchased recently showed a pH 
of 5.8, he added 3 tons of lime per acre and followed other 
soil test recommendations, applying 250 pounds of 0-0-60, 
150 pounds of superphosphate (0-45-0) and 1,300 pounds of 
rock phosphate per acre.
 “On corn he likes a fall plowdown rate of 60, 70 and 70 
pounds of nitrogen, phosphorus and potassium, respectively. 
Last year, he knifed in 115 pounds of liquid nitrogen 
(solution 20) in April, then used about 135 pounds of 5-15-8 
starter fertilizer per acre.”
 A photo shows: “John Reiser, Jr., winner of the Illinois 
5-acre soybean yield contest and holder of the national 
soybean yield record of 73.5 bushels per acre, is surrounded 

by some of his prize-winning Harosoy 63 beans” [in 
50-pound cloth sacks].

1438. Soybean Digest. 1965. Missouri champion has a 59.3 
bushel yield. March. p. 20.
• Summary: “Champion and reserve champion of the fi rst 
Missouri soybean yield contest were announced during the 
47th annual meeting of the Missouri Seed Improvement 
Association.
 “Championship honors went to Hockemier Brothers, 
Henrietta. They turned in a yield of 59.32 bushels per acre. 
The reserve champion is Francis Hicks and Sons, also of 
Henrietta, with a yield of 56.25 bushels per acre. The 1964 
average for soybean production in Missouri was 21.5 bushels 
per acre.
 “Other regional winners are: Region 2, John Nagle, 
Novelty, 50.81 bushels; Lynn Adkins Douglas, Edina, 45.74 
bushels. Region 4, Herald G. Barnes, Columbia, 32.59 
bushels; Walter Recker, Centralia, 18.8 bushels. Region 
5, Wallace E. Norton, and D.W. Sheat, both of Lamar, 
respective yields of 37.8 and 36.67. Region 6, Alton and 
Robert Pike, and Billy Jean, all of Caruthersville, respective 
yields of 42.42 and 36.35. No contestants were entered from 
Region 1.
 “Regional contest sponsors were MFA Seed Division, 
Marshall; MFA soybean oil mill, Mexico; Ruby Green Seed 
House, Kirksville; Semo Grain Co., Bell City.
 “The state contest was sponsored by the Missouri Seed 
Improvement Association, and the Missouri University 
extension division to, ‘promote the use of good seed, 
improve production and harvesting practices, and to 
encourage the development of new techniques in crop 
production for the betterment of Missouri agriculture.’”
 A photo shows: “Missouri champion and reserve 
champion. Left, A.E. Hockemeier, Henrietta, state champion 
with 59.32 bushels per acre. Francis Hicks, also of Henrietta, 
reserve champion with 56.25 bushels.” Each is holding a 
trophy.

1439. Soybean Digest. 1965. Murray soybean king second 
year in Delaware. March. p. 20.
• Summary: “For the second consecutive year, Clifton 
Murray of Selbyville has been named Delaware ‘soybean 
king,’ producing the highest soybean yields in the state. The 
award was made at the 56th annual Delaware Crop Show. 
Murray’s top yield last year was 43.8 bushels per acre. 
Average yield among all Delaware soybean producers was 
12.5 bushels per acre, according to Dr. William H. Mitchell, 
extension agronomist at the University of Delaware.
 “While the unusually dry summer is blamed for lower 
yields than the previous year, when Murray’s top yield was 
49.2 and the state average was about 18, Murray’s black soil 
and his excellent farming practices can be credited with his 
consistently high productivity, Dr. Mitchell said. Murray’s 
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records show less than half the normal rainfall during the 
main part of the growing season, but the high water holding 
capacity of his black soil helps to explain his high yield 
during such a dry year, Dr. Mitchell pointed out.
 “Dr. Mitchell said Murray’s farming practices play 
a major role in his success. ‘Murray planted certifi ed 
seed of the recommended varieties, which, coupled with 
proper use of fertilizer and nearly complete weed control 
through the use of both chemicals and cultivation, led to his 
championship crop.’
 “In addition to the Delaware soybean king award, 
Murray was named winner of the Ford Almanac farm 
effi ciency award for 1965 in the soybean category. He 
was cited for being ‘representative of the best in American 
agriculture.’”
 A photo shows Clifton Murray, wearing a crown and 
holding a trophy.

1440. Soybean Digest. 1965. 56.5 bushels top in Iowa yield 
contest. March. p. 20.
• Summary: “Howard Cakerice, Grundy Center, was named 
the 1965 Iowa master soybean grower at the Iowa Crop 
Improvement Day on the Iowa State University campus Feb. 
8. He grew 56.53 bushels of soybeans per acre.
 “There were 161 farmers entered in 22 local contests 
in 1964, and 125 of these farmers completed the contest by 
harvesting 2 or more acres of soybeans from a fi eld 10 or 
more acres in size. The Iowa Crop Improvement Association 
coordinates the contests, which are conducted by local 
sponsors.
 “Mr. Cakerice’s contest acreage was part of a 10-acre 
fi eld of Tama type soil. The fi eld had been in alfalfa since 
1961. In 1963 it was used as range for 3,000 turkeys. The 
fi eld was fall plowed. Just before planting it was double 
disked and harrowed to provide a good seedbed. The 
soybeans were planted with registered seed of the Hawkeye 
variety on May 5 in 28-inch rows at the rate of 1.25 bushels 
per acre. The fi eld was rotary hoed once, cultivated twice and 
hand weeded to control weeds.
 “High fertility, good seed, weed control and timely rains 
contributed to the high yield, Mr. Cakerice said.
 “The soybeans were harvested the fi rst week in October 
with a pull type combine.
 “Runner-up in the Iowa contest was Robert Burrell, 
Ogden, with a yield of 49.84 bushels per acre.”
 A portrait photo shows Howard Cakerice.

1441. Webb, Colin G.; Feight, J.J. 1965. Breaking the 
soybean yield barrier. Soybean Digest. March. p. 10-12.
• Summary: Breaking the yield barrier requires: (1) 
Improved soybean varieties with higher yields and resistance 
to several soybean diseases. Certifi ed seed is always 
desirable. (2) Seed treatment with a fungicide is advocated 
where germination is less than 80%. “More than 18% of 943 

samples recently tested by the Illinois Crop Improvement 
Association failed to give 80% germination.”
 (3) Better weed control using both traditional 
mechanical methods and modern pre-emergence herbicides. 
These chemicals include Amiben, Randox [made by 
Monsanto], Alanap and Sodium P.C.P.; in Illinois their use 
has increased sixfold since 1960. Specifi c weed threats 
include giant foxtail, Johnsongrass [Sorghum halepense], 
quackgrass, Canada thistle, wild garlic and wild onion.
 (4) A good crop rotation, which helps control weeds and 
diseases. (5) New minimum tillage methods are $3 per acre 
less expensive.
 (6) Use of narrow rows; 24 inches apart is 
recommended. The width of a horse’s rump was the only 
reason for 40-inch corn (and soybean) rows. Machinery such 
as grain drills, corn planters, etc. (7) “Seeding rates rise in 
proportion to the narrowing of rows. Specialists advocate 
planting 45 to 50 pounds of seed an acre under an inch or 
two of moist soil. ‘It’s better to wait for rain than to plant too 
deeply in an attempt to reach moist soil,’ they say.
 (8) Fertile soil. “Row fertilization of soybeans does not 
pay unless the soil is defi cient in potassium or phosphate. 
The best way to fi nd out what extra plant food your soybeans 
will need is to test the soil and apply lime, potassium and 
phosphate according to the result. In general, soybeans do 
not respond as well to the fertilizers, especially nitrogen, as 
corn does.”
 The average soybean yield in the USA is about 26 bu/
acre.
 Photos show: (1) A farmer with 50 giant foxtail plants 
per foot of row, which can reduce soybean yields by 11 
bushels per acre. (2) D.W. Chamberlain, Univ. of Illinois 
professor of plant genetics, examines a plant for disease in an 
isolation chamber in the U.S. Regional Soybean Laboratory. 
(3) Univ. of Illinois agronomist Johnny Pendleton standing in 
a fi eld of corn with a paperboard cutout of the 40-inch-wide 
rump of a horse.

1442. Henderson, F.C. 1965. Division of Plant Industry. 
Territory of Papua and New Guinea, Department of 
Agriculture, Stock and Fisheries, Annual Report (Port 
Moresby). p. 48-163. April. For the years 1961-63. See p. 48, 
108-09, 156, 163.
• Summary: In the section titled “Highlands Agricultural 
Experiment Station, Aiyura” is a subsection on a “Soya 
bean variety trial” (p. 108-09) which states: “Interest in this 
crop has stemmed primarily from its nutritional value, and 
chemical analyses have been associated with agronomic 
studies. A variety trial was planted in November 1961, to 
compare yields of 15 varieties and to study the effect of 
inoculation of the seed with Rhizobium.”
 “In 1963, plots of most of these varieties were planted at 
Aiyura, Minj, Wabag and Laiagam, in order to compare their 
performance at different localities and altitudes.” A table 
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(p. 109) shows the results of the trial harvested in 1962. For 
each of the 15 varieties is given the name, place of origin, 
seed description, time to mature in months, and yield. Yields 
from inoculated plants was only about 2½% greater than 
from uninoculated plants The highest yielding varieties (in 
lb/acre) were: Tanganyika (2,643; from Tanganyika, large 
dull black seed). Coral Sea Mission (2,407; from Goroka 
in highlands of central Papua New Guinea, large dull black 
seed). Avoyelles (2,366; from Nigeria, black, yellow and 
brown seeds mixed). Hernon 49 (2,330; from Tanganyika, 
large yellow seed). Baptist Mission (2,175; from Baiyer 
River in highlands of central Papua New Guinea, large 
yellow seed). Blyvoor (2,014; from South Africa, large 
yellow seed). Batavian Yellow (1,990; from Tanganyika, 
shiny black seed). SHE 30 (1,900; from Congo, large yellow 
seeds). Glycine 317 (1,742; from Tanganyika, small yellow 
seed). Geduld (1,639; from South Africa, large yellow seed). 
CN 5 (1,582; from Tanganyika, small yellow seed). Ringgit 
(1,462; from Indonesia, small yellow seed). Two Mamloxi 
varieties from Nigeria gave very low yields.
 In the section titled “Agricultural chemistry,” a 
subsection on “Plant nutrition studies” (p. 155-56) contains a 
table showing that 2 samples soybean leaves were analyzed 
in 1961-62. A paragraph titled “Soya bean” (p. 163) states 
that 37 samples “were received from variety trials at the 
Highlands centers of Aiyura, Minj, Wabag and Laiagam.” 
Those which have been analyzed show wide variations in 
oil and crude protein content between varieties and within 
the same variety grown at different locations. Samples 
including “soya bean, soya oil and soya bean cake from a 
small oil crushing installation established by a Mission in the 
Markham Valley” were also analyzed. Address: Director.

1443. Bryan, W.W.; Sharpe, J.P. 1965. Soybeans as a 
cash crop on virgin land in the Wallum of south-eastern 
Queensland. Australian J. of Experimental Agriculture and 
Animal Husbandry 5(17):147-51. May. [6 ref]
• Summary: Soybean trials were conducted on virgin land 
each year from 1960 to 1963. The varieties came from 
Tanganyika, Nigeria, Sudan, and the USA. The soybeans 
were planted in October, November, and/or January. 
The highest yield from one variety (Avoyelles in 1962-
63) was 1,338 lb/acre. The highest average yield of 4 or 
more varieties in one season was 1,038 lb. Address: Div. 
of Tropical Pastures, The Cunningham Lab., St. Lucia, 
Queensland, Australia.

1444. South Carolina Crop Reporting Service, Crop and 
Livestock Series. 1965. South Carolina soybean statistics: 
Trends 1945-1964, county estimates 1954-1964. No. 43. 
10 p. May. Foreword by J. Sam Taylor. Also published as 
South Carolina Agric. Exp. Station, Dept. of Agricultural 
Economics and Rural Sociology, AE273. Supersedes and 
supplements South Carolina soybean statistics, AE212, 

issued in Aug. 1961, which superseded AE143, dated May 
1958.
• Summary: Contents: Production, farm disposition, and 
value, 1949-1964. Acreage, yield, production and value of 
soybeans, South Carolina, 1945-1964. Soybeans, acreage, 
yield, production and value, by county, South Carolina, 
1954-1964. Capacity of off-farm grain storage facilities. 
U.S. Soybean processing capacity. Export prospects for U.S. 
soybean and cottonseed oils.
 Soybean production in South Carolina increased from 
500,000 bu in 1949 to about 17,158,000 bu in 1964, a record 
high. Address: Clemson Univ., South Carolina.

1445. Zahan, P. 1965. Infl uenta densitatii si distantei de 
demanat asupra productiei la soia pentru boabe si siloz 
[Infl uence of sowing density and spacing on yield of 
soybeans for seed and silage]. Probleme Agricole (Bucuresti, 
Romania) 17(5):13-23. May. Summary in Field Crop 
Abstracts 19(2):128 (1966). [6 ref. Rom; eng; fre; rus]
• Summary: These trials were conducted on a moderately-
strongly podzolised forest soil at the Livada Experimental 
Station in 1962-1964. The greater the density of soybean 
plants, the higher each plant, and the lower the number of 
branches, pods and seeds, and seed weight. The seed yield of 
the soybean variety Chippewa was not signifi cantly affected 
by the plant density within the limits of 30-70 germinable 
seeds per square meter. Address: Statiunea experimentala 
agricola Livada, Romania.

1446. Begum, Anwara; Eden, W.G. 1965. Infl uence of 
defoliation on yield and quality of soybeans. J. of Economic 
Entomology 58(3):591-92. June. [9 ref]
• Summary: Every year, soybeans in Alabama are attacked 
by several species of defoliating insects.
 In 1962 intentional defoliation experiments were 
conducted–and are described–on Lee and Jackson soybean 
varieties in Alabama.
 The results of both experiments are presented in table 
1. The infl uence of these treatments on yield were similar at 
the two locations. The mean yield at both locations where 
no defoliation was done was 38.7 bu/acre. “Removal of 
one-third of the leaves at blooming had no signifi cant effect 
on yield at either location. Although at Tallassee the loss 
of two-thirds of the leaves at blooming had no effect on 
yield, the loss was signifi cant at Fairhope and in the mean 
for both locations. Removal of all the leaves at this stage 
resulted in yield losses at both locations. When the beans 
were half grown in the pods, all degrees of defoliation 
caused signifi cant yield reductions. When the beans were 
fully grown in the pods, the effects of defoliation were less 
signifi cant than at earlier stages of growth. There appeared 
to be no signifi cant effects on quality of beans from the 
treatments.” Address: Auburn Univ. Agric. Exp. Station, 
Auburn, Alabama.
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1447. Hill, J. 1965. Varietal performance of soya in the 
Shire Highlands of Malawi. Rhodesia Agricultural Journal 
62(3):76-78. May/June. [10 ref]
• Summary: Variety trials were conducted at Bvumbwe, 
Malawi, for 3 years from 1961 to 1964. The elevation was 
3,760 feet and the mean annual rainfall 48.3 inches. The 
mean yield for the 3 years was 920 lb/acre. The mean yields 
for the 5 varieties tested were: Hernon-107 1,153, Pelican 
1,091, Hernon-147 1,072, Volstate 1,027 Hood 258. The 
mean maturation period was 145 days. Address: Bvumbwe 
Experimental Station, Shire Highlands, Malawi.

1448. Soybean Digest. 1965. Soybean yield contest in Iowa. 
June. p. 23.
• Summary: “The Iowa Crop Improvement Association will 
again sponsor the Master Soybean Yield Contest in the state, 
according to Oliver Knott, Iowa State University agronomist. 
Contestants must grow at least 10 acres of soybeans in one 
fi eld.
 “Dr. Knott suggests that practices which help achieve 
top yields include timeliness of operations, weed and insect 
control and avoiding compaction of the ground during tillage 
operations.
 “He suggests that Iowa growers plant soybeans 
in narrow rows if machinery is available to handle the 
operation. Tests at Iowa State University show that 21- to 
28-inch row-widths produce the highest yields. Regardless of 
row width, plant one soybean seed per inch of row.”

1449. Rogers, Charles E.; Murfi eld, Douglas E. 1965. 
Validation of objective method of estimating soybean yield. 
J. of Agricultural Economics Research (USDA) 17(3):90-91. 
July.
• Summary: “Timely, reliable measurement of annual crop 
production has assumed growing importance throughout the 
world in recent years. Because direct measurement is usually 
not possible, it is necessary to estimate acreage and yield, the 
components of production.”
 Contents: Introduction. Procedure. Analysis. 
“Conclusion: The small differences between estimated 
yields and harvested yields are not signifi cant and may be 
attributed to sampling error. The hypothesis of no difference 
between estimated and measured yield is not refuted, and 
the conclusion follows that any bias in fi eld procedures is 
insignifi cant and negligible.”

1450. Fisher, C.E. 1965. Soybean production on the High 
Plains of Texas. Soybean Digest. Aug. p. 18-20.
• Summary: Over 100,000 acres of soybeans are planted 
each year in Texas and average yields approach 30 bushels/
acre. About 95% of this acreage is devoted to the varieties 
Lee and Hill. Soybeans fi t well into the cropping systems of 
cotton and grain sorghum on irrigated land. Address: Texas 

Agric. Exp. Station, South Plains Research and Extension 
Center, Lubbock, Texas.

1451. Sellschop, J.P.F.; Niekerk, B.F. van. 1965. Soybeans 
are in demand. Farming in South Africa 41(6):52-55. Sept. 
[2 ref]
• Summary: In South Africa roasted soybean meal “used 
to be generously included in the diet of certain classes 
of labourers in gold and coal mines. They are now used 
largely for the manufacture of certain patent foods, and 
the extraction of oil. The oil is processed for cooking 
purposes, for use in paints, and for other industrial purposes. 
The protein-rich meal is used to feed livestock. “Shelled 
immature soybeans are sometimes used, as a vegetable.”
 Soybeans are a good crop to rotate with maize, kaffi r 
corn, and wheat to help prevent root and stem diseases. They 
are an important hay crop in humid localities, they smother 
weeds (such as watergrass), and they are not attacked by the 
witchweed plant parasite. Soybeans are more resistant to 
frost than cowpeas, velvet beans, and groundnuts. The most 
suitable areas for soybean production are the warmer, more 
humid maize-producing areas of South Africa, where the 
annual rainfall exceeds 550 mm (22 inches) per annum, and 
where the elevation is less than 5,000 feet above sea level.
 “Areas that have produced considerable quantities of 
soybeans recently are the districts of Piet Retief, Waterverg-
Potgietersrus, Delmas, Lydenburg, Klerksdorp-Fentersdorp, 
and Richmond and Ixopo in Natal.” A map with dots shows 
the main soybean producing areas in South Africa; they are 
in the northeast, in Transvaal and Natal.
 Details on soybean cultivation are given: Soil, fertilisers, 
inoculation of the seed, soil preparation, planting time, 
implements, seed quality, harrowing and cultivation, 
harvesting, storage, yields, hay and silage, disposal [sale]. 
On dryland, yields of beans average 2,000 to 2,400 lb per 
morgen (1 morgen = 2.1165 acres). The yield of hay is about 
3 to 8 tons per morgen and the yield of green silage material 
about 5 to 15 tons. Address: Agricultural Research Inst., 
Potchefstroom, South Africa.

1452. Grabe, Don F. 1965. Storage of soybeans for seed: 
Soybean seed may be safely stored up to 10 years, at no 
higher than 10% moisture content. Soybean Digest. Nov. p. 
14, 16. [10 ref]
• Summary: “There seems to be a fairly common notion 
that carryover soybean seeds are categorically unsuitable 
for seeding purposes. It has been shown, however, that 
under proper conditions of storage, soybeans may be stored 
up to 10 years without loss of viability or vigor. This is an 
indication that longevity of soybeans in storage is governed 
by the same natural forces that affect all other crop seeds. 
To preserve seeds successfully for 1 year or 2 years, it is 
necessary to recognize the factors affecting longevity of 
seeds, and to take these factors into account in setting up a 
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storage program.
 “It is the purpose of this paper to examine the factors 
affecting the storage life of soybean seed, the consequences 
of poor storage, and the requirements for safe storage.
 “In reviewing the seed storage literature in preparation 
for presenting this paper, it became apparent that precise 
answers to several seed storage problems were not to be 
found. Therefore, the paper also discusses some of the things 
we do not know about soybean storage and the need for 
further research.
 “Factors Affecting Longevity: The most important 
factors governing soybean seed longevity are the moisture 
and temperature of the seeds in storage, and the prior history 
of the seed lot.
 “Moisture and Temperature: The importance of moisture 
and temperature in governing soybean seed longevity is 
demonstrated by the following germination data reported by 
Toole and Toole of the USDA in 1946.
 Three tables show “Months storage” at 86, 68, 50, 36, 
and 14ºF and for 1, 5, 12, 24, 37, 48, 61, 72, 96 and 120 
months. Table (1) shows seed stored at 18.1% moisture. 
Table (2) at 13.9% moisture. Table (3) at 9.4% moisture.
 “This study showed that germinability and vigor of 
soybean seed at 9.4% moisture could be maintained for 10 
years at a temperature of 50ºF or lower. Seed at this same 
moisture maintained viability for 3 years at temperatures of 
68ºF. Seed at higher moistures or temperatures deteriorated 
rapidly.
 “Soybean storage in farm-type bins was studied in 
Illinois and reported on in 1952 (5). Here it was concluded 
that with:
 “Moistures of 10% or less. Seed could be safely stored 
for 1 year with only a slight decrease in viability.
 “Moistures of 12%-12.5%. Seed can be stored through 
the fall and winter for next season’s planting with little 
decrease in germination.
 “Moistures of 13%-15%. Seed should be tested for 
germination just before planting.
 “In this Illinois study, it was found that the moisture 
content of seed going into farm storage usually ranged 
from 10% to 13%. Moisture content of the soybeans in the 
fi eld fl uctuated widely during the day due to changes in the 
relative humidity of the air. At Ames, Iowa, for example, 
during 1 day in 1942, the moisture content fl uctuated from 
15.3% at 8:30 a.m. to 9.1% at 4:30 p.m. Thus it can be seen 
that moisture in storage may vary considerably depending 
on the time of day it is harvested, the relative humidity, and 
rains.
 “Barre (1), in reviewing an extensive amount of 
literature on country storage of grain, stated that soybeans for 
seed should be stored at 9% moisture.
 “Moisture migration, although often serious in bins 
containing high-moisture grain, was not found to be a serious 
problem in soybeans with moisture contents below 12% (5).

 “Prior History of the Seed: The condition of the seed 
when it goes into storage probably has more effect on its 
longevity than is usually realized. Viability is lost more 
rapidly in seed that is mechanically damaged than in sound 
seed (7). Field damage, such as occurs when mature seeds 
are exposed to alternate wet and dry periods, shortens 
storage life of the seeds. Frost damage to immature soybeans 
also results in seed of poor quality. Immature or otherwise 
damaged seeds respire more rapidly than sound seeds and 
should be stored at lower moisture contents.
 “Other Factors Affecting Longevity: Varietal differences 
in longevity have been reported (3). Black- and brown-
seeded varieties seem to store better than yellow-seeded 
varieties (2).
 “Molds have been shown to be a major cause of 
deterioration of high-moisture grains. It has been shown, 
however, that molds cannot grow on soybeans with 11% or 
less moisture content (1). Molds are thus automatically taken 
care of by storing at low moisture levels.
 “Insects appear to be no problem when soybeans are 
stored at 12% or less. According to Holman and Carter (5), at 
a seed moisture content of less than 10%, there is relatively 
little damage from insects. At 10%-12% moisture, insects 
may reproduce in 12% moisture areas in the bin. At 12%-
14%, soybeans may be attacked by a variety of insects and 
some spoilage will result. Above 14%, heavy infestations 
may occur as the insects become active in warm weather.
 “Artifi cial drying of soybeans is not widely practiced 
at this time and is not too often practical. Lowering 
the moisture content of wet soybeans may sometimes 
be necessary to store well. Viability may be injured by 
overdrying or rapid removal of moisture from the seed, even 
at relatively low temperatures.
 “Handling of soybeans prior to and after storage may 
also lead to reduced viability. Certain types of equipment, 
such as screw conveyors, may severely damage the seeds if 
not operated properly.
 “The type of bin used for storage does not appear to 
be too important, as long as there are not leaks to allow 
moisture to enter (5).
 “Prediction of Storage Life: Tests are being developed 
by which it will be possible to estimate the relative longevity 
of individual seed lots in storage. These tests can be made by 
measuring the enzyme activity in a seed lot, or by examining 
staining patterns and general condition of the seed in the 
tetrazolium test, or by subjecting the seed to a few days of 
extremely adverse storage conditions and then determining 
the germination percentage.
 “These tests, in a sense, take advantage of the fact that 
the prior history of a seed lot affects its longevity. The tests 
simply measure the amount of deterioration that has already 
occurred up to the beginning of the storage period. Those 
lots with the least deterioration will tend to store the longest. 
With this type of information, a seedsman can know which 
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lots can be expected to give trouble in storage, and he will be 
able to make wiser decisions on the disposition of individual 
lots.
 “So far, tests for storability are being developed for 
other crops. There is no reason to believe they will not work 
for soybeans also.
 “Consequences of Poor Storage: The most obvious 
consequence of poor storage is low germination of the 
seed. A Canadian study showed that under local conditions, 
germination held up for 3 years, but fi eld emergence dropped 
already by the second year (6).
 “But considerable deterioration occurs before 
germination is affected. This relatively minor deterioration 
can result in subtle losses to the farmer which are not 
obvious, just as yield losses from weeds and diseases are not 
always obvious.
 “One of the possible consequences of poor storage is 
weakened seedlings that produce lower yielding plants. 
There is as yet no data to clearly substantiate this statement. 
However, some idea of the possible effects of short-time 
inferior storage may be gotten from the results of yield trials 
from aged seeds. Torrie, in Wisconsin (10), obtained yields 
from 2-year and 3-year-old seed that were signifi cantly 
lower than yields from 1-year-old seed, even though all lots 
produced satisfactory stands. Average yields from 2 years of 
trials were as follows:
 “1-year-old seed, 28.1 bu/a.
 “2-year-old seed, 25.9 bu/a.
 “3-year-old seed, 25.5 bu/a.
 “An Illinois study reported in 1940 (2) showed yield 
reductions of 4.2 bu/a. from 4-year-old seed. One-year-old 
seed averaged .7 bu. lower yield than new seed, with 2% 
lower stand.
 “Since it is the physiological condition of a seed lot that 
is important, rather than the age, there is no reason to doubt 
that similar yield differences are unsuspectingly obtained 
between seed lots of new seed, depending on the amount of 
deterioration that takes place in storage.
 “Another consequence of poor storage is the increased 
susceptibility of the seed to seed rotting fungi in the soil, 
resulting in decreased stands. Treatment of the seed with a 
fungicide will protect slightly weakened seeds, but as the 
amount of deterioration increases, fungicides are not able 
to adequately protect the seed, and differences between 
laboratory germination and fi eld emergence become greater. 
Some results obtained in 1965 will illustrate this relationship. 
Ford soybeans were artifi cially aged under adverse 
conditions in the laboratory. Field emergence of treated and 
untreated seeds was then determined:”
 A table has 3 columns: (1) Days of storage, 0-16, at 
11.9% moisture and 110ºF. (2) Field emergence, not treated 
(% emergence drops from 88% at 0 days to 2% at 15 days). 
(3) Field emergence, treated (% emergence drops from 91% 
at 0 days to 8% at 16 days).

 “Moisture Testing: Since moisture content is so vitally 
important in seed harvesting and storage, a moisture tester 
is one of the most important tools a seedsman can own. 
The 1% or 2% differences in moisture that can make so 
much difference in seed longevity cannot be measured 
accurately without a meter. Several types are on the market, 
some expensive and some inexpensive. It is my feeling that 
close watch of seed moisture during ripening, and timing 
of harvesting and storage to coincide with proper moisture 
contents for these operations, will do more than any other 
single practice to prevent damage and deterioration of 
soybean seed.
 “What We Do Not Know: As stated previously, 
information on several facets of soybean storage is still 
uncertain. For example:
 “1–We should obtain more specifi c information on 
the moisture content necessary, under typical farm storage 
conditions, to carry the seed over one summer to the second 
planting season with a minimum amount of deterioration.
 “2–We should determine the relationship of moisture 
fl uctuation to longevity, and the possible effects of moisture-
resistant bags in reducing moisture fl uctuation and increasing 
longevity.
 “3–The economics of moisture in relation to farm 
storage practices should be included in storage studies.
 “4–In view of more sophisticated methods of measuring 
deterioration that are now available, storage practices should 
be reevaluated to determine the effects of small amounts of 
deterioration on speed of emergence, growth rate, and yield.
 “Summary: Primary factors affecting soybean storage 
are moisture, temperature, and prior history of the seed. For 
successful storage, good sound seed should be stored at no 
higher than 10% moisture content.” Address: Seed Lab., 
Iowa State Univ., Ames.

1453. Strayer, George M. 1965. Editor’s desk: Soybeans 
behind in yields. Soybean Digest. Nov. p. 4.
• Summary: “There are many ways in which soybeans do 
not fi t the general pattern of crops in the United States. One 
of these is the pattern of growth in acreage. When most other 
crops are moving downward the soybean acreage has been 
moving upward steadily.
 “Another, and signifi cant one, is yields. We have new 
varieties which are higher-yielding than those previously 
grown. We have more know-how. More and more narrow-
row plantings are being used. More weed control chemicals 
are being used. Better combines are being used.
 “But what happens on per-acre yields? Even when we 
make allowance for the increased acreage involved, it is not 
good. And when compared with other crops, it is not good, 
either.
 “Corn yields, nationally, have doubled in the period 
since 1949, going from 37 bushels to 73 bushels per acre. 
Wheat yields have gone from 14.1 to 27.5, practically 
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double. Grain sorghum yields have gone from 25.5 bushels 
per acre to 48.5–nearly double. Oats have gone from 32.2 
bushels per acre to 51.5 bushels. Peanuts have more than 
doubled yields, from 808 pounds per acre in 1949 to 1,664 
pounds. Rice has nearly doubled yields, going from 2,194 
pounds per acre in 1949 to 4,237 pounds in 1965.
 “Soybeans? The record is not comparable with most 
other crops. In 1949 we averaged 20.9 bushels per acre. In 
1965 the fi gure is 24.9 bushels per acre, slightly below the 
1961 record of 25.2 bushels per acre.
 “The moral to this story? There are many things we do 
not yet know about soybeans, and which we need to know. 
Why do they not respond to fertilizer applications as do other 
crops? What is there about the physiology of the soybean 
crop that prevents our increasing soybean yields through a 
combination of knowledge, varieties, equipment, fertilizer 
and moisture as we do with other crops? What prevents 
our breaking through this barrier we seem to have reached 
on soybean yields? We must know before we can remain 
competitive to other crops in per-acre returns.”

1454. Maini, N.S.; Bains, G.S. 1965. Effect of variety 
and agronomic practices on the yield and composition of 
soybean. Indian Oilseeds Journal 9(4):231-43. Oct/Dec. [13 
ref]
• Summary: These experiments looked at (1) Acclimatization 
of varieties, (2) The effect of agronomic treatments and 
ecological conditions on the yield and composition of 
soybean varieties, including methods of sowing, and the 
effects of seed rate, sowing date, spacing, fertilizers, and 
variety yield trials, and (3) The effect of variety, locality and 
agronomic treatments on the composition of soybean.
 Soybeans respond to ammonium phosphate when 
it is applied as a topdressing at the rate of 56 kg of 
nitrogen per hectare. No signifi cant response was found 
to superphosphate when applied at the rate of 24.5 kg of 
phosphorus per hectare. The variety Nanking-373 gave high 
yields, up to 2,250 lb/acre when grown at the Oilseed Sub-
station at Kangra. Address: 1. Chief Oilseeds Development 
Offi cer, I.C.O.C., Hyderabad; 2. CFTRI, Mysore, India.

1455. Virendrasingh, Maharajkumar. 1965. Soybean–The 
crop without a peer: Answer to India’s protein malnutrition. 
Commerce (Bombay) 111(2852):A120-A122. Dec. Annual 
number at back of volume. [13 ref]
• Summary: One of the oldest known crops, the soybean 
dates back about 5,000 years. It was fi rst described in a 
materia medica as long ago as 3838 B.C. prepared by the 
Chinese Emperor Sheng-Nung [sic, Shen-Nung], who was 
known as the “Heavenly Farmer.”
 “Soybean eaters are more physically fi t and have more 
stamina than people who subsist on rice, millet and other 
grains.”
 In 1804 the soybean was introduced to the USA [sic]. 

In 1898 many soybean varieties were imported and tested, 
but not until 1924 did it enter into the offi cial record [sic], 
“according to pioneer, Bill Baker from California of soybean 
fame.” The USA discovered the value of soybean during 
World War I, but gave it its rightful place during World War 
II.
 “In India, as nutritionists and agronomists came to know 
of the immense possibilities and nutritional value of the 
soybean, attempts were made to grow it, but it has not caught 
on, perhaps because the varieties tried were unsuitable for 
propagation in the soil and climate of our country. Further, 
there was no ready market to take the small produce and it 
did not prove of economic advantage.
 “High nutritive value at low cost: The soybean can 
be virtually regarded as ‘the miracle golden bean of the 
twentieth century,’ because it is an oilseed with a high 
protein content. The country that has this crop on a major 
scale or can develop it need not worry about protein 
malnutrition among its people.
 “The soybean has the supreme quality of being the 
only vegetable protein to possess all the essential amino-
acids required for maintenance and growth. It is a complete 
vegetable protein like meat, milk, eggs and cheese,...”
 “Research workers at the Central Food and 
Technological Research Institute at Mysore maintain that 
the soybean contains twice the quantity of protein as the 
common pulses of India.” For Indians today, the best 
source of oilseed protein from crops grown in India is the 
groundnut. “However, on equal production per acre, the 
soybean yields twice the quantity of protein. Therefore, if 
soybean growing can be developed, we stand a better chance 
of meeting the protein needs of our people.
 “Uses in Indian diet: The Indian diet has a 
preponderance of cereals, especially rice and wheat, which 
of themselves do not have enough proteins and protective 
elements to build and maintain health.
 “The soybean is described as the poor man’s meat.”
 “Other protein products developed recently are soy 
beverages and soy soups. Soy beverage can replace milk. 
Two tablespoons stirred in a glass of water can provide 
the protein defi ciency in our diet. Soy protein fi bres have 
been developed and when fl avoured can be so prepared that 
vegetarians can have the pleasure of having chicken and 
meat made from vegetable protein.
 “Miss T. Phillip, Principal of the Institute of Catering 
Technology and bean Council of America, Inc., provided. 
The work was sponsored by us. These products can be 
incorporated in popular Indian dishes as Nimki, Sev, 
Samosas, Pakoder, Sambar, Alu Chole, Batata bhajee, 
Dalwada, Rava dosa, Oppuma and sweets like Ladoo, 
Shakarpara, pooran poli, Sooji Halva. Soy fl our did well 
in bakery product. Miss Phillip has reported excellent 
acceptability.”
 Soybean is an excellent source of low-priced, edible 
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vegetable oil. “The fi rst ever major agreement by the U.S. 
for the supply of soybean oil to India was signed on 30th 
September 1964 for a quantity of about 75,000 metric 
tons valued at about Rs. 9 crores. The oil began coming in 
March 1965. The price has averaged Rs. 1,525 a metric ton 
inclusive of freight and duties. On the whole, it has been half 
the price of domestic peanut oil. It has helped the vanaspati 
industry to meet its requirement of raw materials... Soybean 
oil helped to keep the price of vanaspati at a reasonable 
level as compared with liquid edible vegetable oils. The 
industry has approached the Government of India to request 
for another 150,000 metric tons of U.S. vegetable oil, and it 
is hoped at the time of writing this that it will come through. 
U.S. vegetable oil can be supplied under title I of P.L. 480.”
 Contains a long quotation by Glenn H. Pogeler, 
President of the Soybean Council of American, in a Dec. 
1964 address to the Delhi Fats and Oils Symposium. 
It begins: “The United States consumer pays a smaller 
proportion of his income for food than any other consumer in 
this world.”
 Tables show: (1) India: Production of the fi ve major 
oilseeds and their products (1958-59 to 1963-64)–Groundnut 
(by far the largest), rape and mustard, sesamum, linseed, 
and castor seed. (2) Oilseed yields (pounds per acre) of the 
above fi ve (1958-59 to 1963-64): Peanuts (in the shell) have 
by far the largest yield–622 to 727 pounds/acre. (2A) Cost of 
protein content of major foods (wholesale on world market): 
The 3 least expensive sources (in U.S. cents per kg) are 
defatted soybean fl our (40), fi sh fl our (50), dried skim milk 
(51). (3) USA soybean oil and meal, supply and disposition. 
(3a) Consumption per caput per annum of (visible) food 
fats and oils (in lbs.): Netherlands 70, West Germany 56, 
Australia 49, USA 46, India 11. Address: Director for India, 
Soybean Council of America, Inc.

1456. Chalyi, I.I. 1965. [Ultrasonic waves, electricity and 
yield]. Selekts. Semenov No. 6. p. 20-22. [Rus]*
• Summary: Applying ultrasonic waves to seeds of soybeans, 
sunfl ower, or coriander for 5-25 minutes increased their 
water-absorption capacity and rate of germination in the fi rst 
two days by 1.5 to 2 times. For soybeans, the best results 
were from treatment for 5-10 minutes.
 Subjecting soybean seeds to an alternating electric fi eld 
of 2kW/cm for 60-120 seconds increased seed yield by 0.8 to 
0.9 hkg/ha (80 to 90 kg/ha). Treatment with a constant fi eld 
gave improvements in soybeans, sunfl ower, mustard, and oil-
seed fl ax.
 Note: hkg = hectokilograms = 100 kg. Address: Vses 
N.-I. Inst. Maslich. i Éfi romaslich. Kult. Krasnodar, USSR.

1457. Komarcevic, Dragoslav. 1965. Uticaj visegodisnje 
upotreve mineralnih dubriva na prinos kukuruza, soje i 
ozime psenice [The effect of the perennial use of mineral 
fertilizers on the yield of corn, soybeans, and winter wheat]. 

Agrohemija (Agrochemistry) (1):23-33. [Ser]*
Address: Yugoslavia.

1458. Food and Agricultural Organization of the United 
Nations. 1965. Soybeans: Area harvested, yield, and 
production. FAO Production Yearbook (Rome, Italy) 19:125.
• Summary: The following nations are listed for the fi rst 
time as soybean producers in the FAO Production Yearbook. 
* = Unoffi cial fi gure. Viet-Nam, North: Harvested 26,000* 
ha in 1962/63, producing 9.000* metric tons. Production in 
1963 was 8,000* metric tons.

1459. Canada–Dominion Bureau of Statistics, Agriculture 
Div., Crops Section. 1965? Handbook of agricultural 
statistics. Part I–Field crops 1908-63. Ottawa, Canada: 
Queen’s Printer and Controller of Stationery. See p. 117. The 
6 parts were published from 1955 to 1966.
• Summary: The earliest year given for soybean production 
in Manitoba is 1956-57, when 3,200 acres were planted. 
They yielded 32,000 bushels. In the peak year, 1958-59, 
7,000 acres yielded 70,000 bushels. No fi gures are given 
after the year 1960-61, when only 6,000 bu were produced 
on 500 acres. Address: Canada.

1460. Stangel, H.J. 1966. Fertilizing soybeans: 40-bushel 
yields are within the reach of every grower. Soybean Digest. 
Jan. p. 18-19, 22-23.
• Summary:  “Soybeans are one of the three important crops 
in most states, yet they are often planted in the poorer soils, 
usually not fertilized, and often planted when and where 
other crops would fail. Why then do farmers continue to 
plant such large acreages of soybeans? Because no other 
cash crop provides the return for such relatively low labor 
and capital outlays. Because of this the breakeven point is 
relatively high in relation to average yields. For soybeans 
the breakeven point is about 20 bushels per acre. It is 
immediately evident from table I that a high proportion of 



SOYBEAN YIELDS AND YIELD RESEARCH (10 BCE to 2021)   747

© Copyright Soyinfo Center 2021

the farmers in some states should fi nd soybeans unprofi table. 
With costs continually rising, it is no wonder that farmers are 
looking for ways to increase soybean yields.
 “Those well acquainted with actual fertilizer practices 
for soybeans believe that less than half of the soybeans 
are fertilized, and that less than one-third are fertilized at 
the optimum level. Why are so few soybeans fertilized? It 
may be because of the current fertilizer practices for other 
legumes. Our pasture legumes tend to be fertilized the year 
of establishment and to receive little fertilizer after that. 
The real reason for poor fertilization practices on soybeans 
is the persistence of the idea that soybeans do not respond 
well to fertilizer. The knowledge accumulated over the past 

several years should dispel some of these 
beliefs. Soybeans do respond to fertilizer 
at low levels of fertility. There is little if 
any reason for a grower to have yields of 
less than 40 bushels per acre. Today most 
agronomists feel they can confi dently 
recommend the inputs to achieve this goal.
 “We should not expect 
soybean yields to be as high as those of 
corn. Soybeans are high in protein and oil, 
which require more energy to synthesize 
than carbohydrates. Calculations show 
that 1 bushel of soybeans contains about 
2.2 times as much energy as a bushel 
of corn. Thus if you are averaging 125 
bushels of corn per acre, then you should 
be able to produce 57 bushels of beans 
per acre. While few farmers will willingly 
set themselves a yield goal of 50 bushels 
of soybeans per acre, they will express 
dissatisfaction with 125 bushels of corn 
per acre.
 “Table II presents 
a comparison of equivalent corn and 
soybean yields. If your soybean yields are 
not equivalent to your corn yields, then 
you should take a good hard look at your 
management practices, in particular, your 
fertility practices. Contrary to what many 
people believe, there are a set of practices 
which can consistently increase the yield 
of soybeans. It is immediately apparent 
from table I that over the past 30 years 
yields of soybeans in Illinois, Indiana and 
Iowa have kept pace with the increase in 
corn yields. These are some of the older 
soybean producing states. Soybean yields 
in these states have increased about 50% 
while the average yield for the United 
States has increased about 30%. The 
results of surveys of soybean production 
practices in the Cornbelt have shown 

that [table 1 goes here] high yields are associated with high 
nutrient levels, pH between 6.0 and 7.0, good weed control, 
narrow rows, high yielding varieties and proper planting 
date.
 “It would be surprising indeed if high soil fertility and 
yield were not closely associated. Yet in spite of this rather 
common knowledge among farmers an incredible 75% of 
the farmers do not test their soils to determine the fertilizer 
requirements for soybeans!
 “I know everyone says that the response of soybeans is 
unpredictable. But before we examine the fertility practices 
necessary to produce an optimum yield of beans, we should 
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consider the infl uence of other management practices on the 
ultimate yield. Liebig’s law of the minimum applies to all 
inputs in crop production.”
 Note: Liebig’s law states that growth is dictated not 
by total resources available, but by the scarcest resource 
(limiting factor).
 “It should be no surprise to anyone that optimum 
yields will result only when all factors including fertility 
are optimum. Put another way, response to fertilizer is more 
likely to be high, when all other factors involved present 
the opportunity for optimum yields. What are these factors? 
They are factors which apply to all crop production such as:
 “1–Use adapted high yielding varieties. Don’t waste 
your time, your capital and your fertilizer trying to get high 
yields from varieties which are not capable of the yield goals 
you have set.
 “2–Use good seed. It is surprising but true that we still 
fi nd a fairly large number of growers using seed of low 
purity and viability.
 “3–Plant at the proper time. Early rather than late 
planting appears to produce the highest yields.
 “4–Control weeds. Most studies show that only a few 
weeds per foot of row can reduce yields substantially. With 
the widespread availability of effective preemergence weed 
control chemicals at reasonable cost there is little reason for 
not achieving effective weed control.
 “5–Plant in narrow rows. This practice alone will 
increase yields by 15% in Northern states. Most varieties 
show a continual increase in yield until the row spacing also 
causes pods to develop higher on the plant with the result 
that combine losses are reduced considerably.
 “As we have pointed out optimum response to fertilizer 
cannot be expected unless each of above factors permits this 
response. This is a point that we often lose sight of but to 
which every intelligent manager should diligently apply his 
efforts.
 “Two plant nutritive factors, potassium and lime 
seem to be most generally required for optimum soybean 
yields. Perhaps this should come as no surprise since most 
agronomists agree that about 25% of the growers have a soil 
test made before planting soybeans. Yet soil tests, for both of 
these nutrients, are reliable and easily available.
 “Potassium Requirement: Soybeans seem to be more 
sensitive to potassium nutrition than our other major crops. 
In fact some agriculturists state bluntly that if they could use 
only one plant nutrient it would be potassium. A 50-bushel 
soybean crop requires almost as much potassium as does 
a 120-bushel corn crop. However, only one-fourth of the 
potassium in the corn crop is contained in the grain while 
about three-fourths of the potassium in the soybean plant is 
contained in the bean. Certainly one should expect from this 
knowledge that the yield of soybeans will be affected more 
by a marginal soil defi ciency or hidden hunger of potassium 
than will corn.

 “Potassium is a mobile element which can be and is 
translocated from the leaf and stem to the seed during the 
seed formation period. Since the soybean plant does not 
represent the potassium reservoir that the corn plant does, 
we should expect and should recommend to the farmer that 
he pay more attention to meeting the potassium needs of the 
plant than he has in the past.
 “Use of Lime: Experiments in many states have 
repeatedly shown that soybeans respond poorly to fertilizer 
applications on low pH soils. Only after lime is applied to 
bring the pH to about 6.5 will optimum yields be realized 
from fertilizer.
 “Many of the soils, especially in the eastern and 
southeastern United States, are too acid for optimum yields 
of soybeans. There are many experiments from almost every 
state which has a substantial acreage in which the use of 
lime has been shown to increase the yield between 6 and 15 
bushels of beans per acre. This is not surprising because lime 
has a two-fold effect; as it increases the pH, the availability 
of and the response to the application of other nutrients 
increases. In the case of a legume such as soybeans, raising 
the pH to around 6.5 provides optimum conditions for the 
development of nodules, effi cient operation of the symbiotic 
bacteria and thus an adequate supply of nitrogen for the 
soybean plants” (Continued). Address: Chief Agronomist, 
Chemical Div., Allied Chemical Corp.

1461. Stangel, H.J. 1966. Fertilizing soybeans: 40-bushel 
yields are within the reach of every grower (Continued–
Document part II). Soybean Digest. Jan. p. 18-19, 22-23.
• Summary: (Continued): On soils where the pH is quite low, 
the full effect from the use of lime is often not realized until 
the second year after application. This effect, in addition 
to the greater sensitivity of soybeans to a low pH and their 
known lack of response to fertilizer at low pH’s has probably 
been one of the contributive factors to the belief that 
soybeans do not respond to fertilizer.
 “Phosphorus and Soybeans: Phosphorus fertilization 
is frequently more nearly adequate than for any other 
nutrient. This of course will vary from one section of the 
United States to another. While soils of the eastern seaboard 
frequently contain adequate phosphorus, this is not the 
case in many Cornbelt soils. Soils in the Cornbelt have not 
received phosphorus over several decades as they have in 
the East and they tend to be more intensively cropped. Both 
phosphorus and potassium are often limiting.
 “The effect of phosphorus on root development has 
been emphasized for years. Soybeans have a relatively poor 
root system compared to some of our other crops. Some 
indication of this can be found in an experiment which 
showed that soybeans fail to make full use of stored soil 
water between 40-inch rows. While this may explain, in part, 
the advantage of narrow rows, it also emphasizes the need 
for an adequate supply of phosphorus to promote optimum 
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root growth and to insure suffi cient phosphorus uptake.
 “Application of phosphorus in the row at planting time 
is an effective means of application. Soybeans are known 
to continue uptake of nutrients from the band put down at 
planting time for at least 12 weeks as compared to 6 to 8 
weeks for corn.
 “What About Nitrogen?: A leading scientist expressed 
the opinion that the nitrogen nutrition of the soybean plant 
will likely be one of the key factors in increasing yields. 
The soybean is a legume and if growing properly should fi x 
all the nitrogen needed. This is undoubtedly true. However, 
there are a number of factors which, if not at optimum levels, 
will reduce the nodulation and the effi ciency of the symbiotic 
bacteria.
 “Several states have tested non-nodulating varieties 
of soybeans along with closely related nodulating strains. 
Theory suggested that the energy required by the symbiotic 
nodulating organisms to fi x nitrogen was in part responsible 
for the yield barrier. This was not found to be the case. The 
response of nitrogen-fertilized non-nodulated beans was not 
different from nodulated beans whether or not they received 
nitrogen. The degree of the response appears to be infl uenced 
by weather, but at best did not justify the use of large 
amounts of nitrogen.
 “Many of the soils, especially in the southeastern United 
States, are too acid for effective nodulation and thus for 
optimum yields. At lower pH’s the probability of a response 
from the use of nitrogen on the crop increases, yet the 
consistent use of large amounts of nitrogen as an ‘insurance 
factor’ against poor nodulation is not wise. In a few states 
nitrogen was recommended for soybean production, but no 
longer is. These were principally is the southeast where soils 
are quite acid and sandy. However, farmers seem to continue 
to use, and practical agriculturists continue to recommend 
the use of from 15 to 20 lbs. of nitrogen per acre for beans 
to be grown on acid soils and/or adverse conditions. Several 
states have noted a response of up to 5 bushels of beans per 
acre from the use of 15 to 20 lbs. of nitrogen per acre on 
sandy soils or other soils with a high nitrogen response with 
crops such as corn.
 “It appears that if nitrogen is to be used on soybeans it 
should be used on acid soils below pH 6.0 and on those soils 
on which a high nitrogen response is expected from crops 
such as corn.
 “Manganese: Manganese fertilization has been receiving 
more attention. Yield responses to the use of manganese are 
most often expected on soils with a pH above 7.0. Soybeans 
do not appear to have as high a requirement for manganese 
as do oats. No clearly identifi ed manganese defi ciency 
symptoms have been noted on soybeans grown in fi elds 
where oats suffered from this defi ciency. Iowa workers report 
that they expect manganese defi ciency on high pH, peaty 
soils. However, in some of the Eastern states manganese 
response has been noted on acid soils. Such areas can be 

identifi ed by a soil test.
 “Since this nutrient can be applied in relatively small 
quantities as a foliar spray, the question is often asked, 
should a foliar spray be used rather than application in 
the fertilizer? The answer is yes only if the plant has 
already emerged. In all other cases it is best to prevent an 
insuffi ciency through application in the fertilizer rather 
than correct the problem after it has been expressed and has 
already caused a yield reduction.
 “Molybdenum: Molybdenum has been extensively 
tested on soybeans over the past several years. Its use and 
response in most areas has been found to be related to the 
pH of the soil. As the pH drops below 6.0, molybdenum 
becomes less available.
 “Consequently, the response to the application of 
molybdenum increases with a decreasing pH. Since very 
little molybdenum is required, it can be applied with the 
seed. About 0.2 to 0.5 oz. is mixed with each bushel of seed. 
In almost all instances the application of lime to bring the pH 
to about 6.5 has eliminated the response to molybdenum.
 “It has been noted that in many cases there is some 
response to molybdenum the fi rst year after liming. By the 
second crop year the lime has usually reacted suffi ciently 
with the soil and no response to molybdenum is found.
 “While it is known that the use of lime will eliminate the 
response to molybdenum, most practical agriculturists also 
recognize that many soils are not or will not be limed to the 
desired pH for a variety of reasons. Therefore where soils are 
known to be acid the use of molybdenum with the seed in the 
recommended amount should increase the yield of soybeans.
 “Our efforts to learn how to fertilize soybeans for 
optimum yields will be benefi cial to all legumes. This does 
not mean that soybeans do not respond to fertilizer. It does 
mean that to achieve yield goals of over 40 bushels per 
acre we do not yet know all the factors necessary to insure 
achievement 100% of the time. In retrospect, the efforts of 
the past few years may well be regarded as the turning point 
in soybean fertilization.
 “Agronomists can now recommend the inputs required 
to produce 40 bushels of soybeans per acre and can with a 
fairly high degree of certainty, expect to achieve this yield 
goal. Progress from this point onward will be slow but we 
should expect that in the next 5 to 10 years recommendations 
for 50- to 70-bushel beans will appear.” Address: Chief 
Agronomist, Chemical Div., Allied Chemical Corp.

1462. American Soybean Association; Elanco Products 
Co. 1966. The American Soybean Association and Elanco 
challenge you to win the fi rst national soybean yield contest 
(Thousands of prizes) (Ad). Soybean Digest. Feb. p. 24-25.
• Summary: Each of the prizes is shown with a photo: 
“National Champion: McCormick International® 403 Self-
Propelled Combine–fully equipped with 14-foot header, 
straw spreader, automatic platform control, grain tank 
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extension and cab.
 “17 State or Area Champions: McCormick 
International® 456 Precision Hilldrop Planter–with 70-lb. 
seed hopper, traction-tread press wheels, disc markers, dry 
fertilizer attachment.
 “Regional Champions: Cormick Farmall® 656Tractor–
with Torque Amplifi er, 3-point hitch, dual auxiliary hydraulic 
valves, fenders with lights, independent-PTO and many other 
features.
 “American Soybean Association Memberships–Every 
entrant averaging 40 bushels per acre or more will receive 
a year’s membership in the American Soybean Association 
and a free subscription to The Soybean Digest and Soybean 
Bluebook.
 I the lower right is a can of Trefl an® made by Elanco 
Products Co., A division of Eli Lilly and Company, 
Indianapolis, Indiana.”
 Also explains: “Now you can go for big prizes as you 
shoot for top yields.” “Why the contest? Because soybean 
yields “have been lagging far behind those of crops such as 
corn and cotton.”
 “Enter soon–It’s easy to enter the First National Soybean 
Yield Contest. Just pick up an offi cial entry form from your 
Elanco agricultural chemicals dealer. All you need to do is 
treat 10 acres or more with Trefl an to qualify. Want to take 
up our challenge?”

1463. Seim, Dick. 1966. World’s best soybean grower. Farm 
Journal 90(2):81-82. Feb.
• Summary: John Reiser Jr. (of Cass County, Illinois), whose 
5.5-acre fi eld averaged 82.7 bu/acre won the University of 
Illinois Soybean Yield Contest. In 1964 Reiser set a world 
record with 73.5 bu/acre. Address: Central Field Staff.

1464. Soybean Digest. 1966. The fi rst nationwide soybean 
yield contest. Feb. p. 9.
• Summary: “How high is it possible to push soybean yields 
in the United States? To 85 bushels per acre... 90... 100?
 “Growers all over the United States will have a chance 
to prove what they can do in breaking the soybean yield 
barrier in 1966 in the fi rst national soybean yield contest. 
While they’re shooting for big yields, they’ll be competing 
for even bigger prizes–International Harvester Co. farm 
equipment.
 “The national contest–fi rst of its kind in soybeans–is 
sponsored by Elanco Products Co., a division of Eli Lilly 
& Co. The contest has the approval and support of the 
American Soybean Association.
 “To make it possible for growers throughout all soybean 
growing areas to win, the United States will be divided into 
17 state or area contests and 4 regional contests. Insofar 
as possible, growing conditions within these areas and 
regions will be similar. The entrant in each state or area 
with the highest soybean yield will be declared winner and 

automatically entered in his regional contest. The regional 
winner with the top yield will be named national winner.
 “A 14-foot, self-propelled McCormick International® 
403 combine will go to the national winner; McCormick 
656 Farmall® tractors to regional winners; and McCormick 
International 456 4-row precision planters to state or 
area winners. In addition, every entrant who produces 40 
bushels of soybeans or more per acre will be given 1-year 
memberships in the American Soybean Association with 
subscriptions to the Soybean Digest and Soybean Blue Book.
 “In announcing the contest, G.L. Varnes, president of 
Elanco Products Co., challenged growers to ‘use all the 
latest recommended practices at their disposal and come 
up with a few new ones of their own’ to push back the low 
soybean yield level. Mr. Varnes said that in the past decade 
while cotton yields have gone up 54% and corn yields 58%, 
soybean yields have crept up only 14%. Soybeans now 
average only about 25 bushels per acre in the United States.
 “’If beans are going to continue to have a good future, 
we’ve got to get the cost of producing a bushel down so 
we can compete with other domestic oils and continue to 
increase our exports. One of the easiest ways to do this is to 
get yields up,’ said Mr. Varnes.
 “Growers who accept the challenge will fi nd it easy 
to enter the fi rst national soybean yield contest. All they 
need to do is pick up an offi cial entry blank where they buy 
agricultural chemicals. To be eligible for the prizes, entrants 
must use the pre-emergence weed killer, Trefl an®, on at least 
10 acres of soybeans in 1966. Growers can enter the best 5 
acres of their treated beans. Yields will he compared on the 5 
acres only.
 “According to Mr. Varnes, the fi rst national soybean 
yield contest is not intended to replace or compete with 
existing soybean yield contests conducted in Iowa, Indiana, 
Illinois, Missouri, Kansas, Mississippi, North Carolina, Ohio, 
Delaware, and other states. ‘We know that growers will 
continue to enter and support those contests,’ he said.”
 A portrait photo shows G.L. Varnes.

1465. Soybean Digest. 1966. Wins Indiana contest with 60-
bu. yield. Feb. p. 12.
• Summary: “A Howard County farmer who feels soybeans 
can give him as good a return as corn today won the Indiana 
5-Acre Soybean Yield contest’s 1965 senior title. He is B.J. 
“Jake” Grimme, Russiaville.
 “His winning yield was 60.3 bushels an acre. A cash 
corn and soybean farmer, Grimme harvested 210 acres of 
soybeans last year and weighed out a 38.5-bushel-an-acre 
average. Next spring he plans to plant 300 acres of soybeans.
 “Second in the senior division was Merril M. Homey, 
Sheridan, with a yield of 59.3 bushels an acre. The 1964 title 
winner was Daviess County farmer, Richard Nolley, with 
59.9 bushels an acre.
 “Mr. Grimme, who farms 700 acres, varied his soybean 
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planting rate from 38 to 60 pounds per acre on various fi elds. 
The winning yield came on a light planting rate.
 “Grimme planted Harosoy 63 soybeans, June 12, in 
38-inch rows. The fi eld, which had soybeans on it in 1964, 
received 100 pounds of 6-24-24 fertilizer with the planter. 
A pre-emergence weed control chemical was used, but 
Grimme, who has used minimum tillage practices since 
1956, did not cultivate.
 “He had prepared for planting by plowing 6 inches deep 
and using a spring tooth tool on the front of the planter.
 “Other high yields in the senior 1965 soybean contest 
included: Floyd E. Lenderman, West Terre Haute, 57.1 
bushels an acre; Allan Anson, Huntington, 56.7 bushels; 
Lloyd Anderson, Shelbyville, the winner in 1963, 56.1 
bushels; and Walter Hayter, Hamlet, 56 bushels.
 “The 5-acre contest is sponsored annually by the Indiana 
Crop Improvement Association and Indiana Cooperative 
Extension at Purdue.”
 A photo shows “Jake” Grimme climbing into his 
combine.

1466. Soybean Digest. 1966. Ohio contest won by Anton and 
Tom Keller. Feb. p. 12.
• Summary: “Winner of the Groveport, Ohio, soybean yield 
contest for 1965 was a grandfather-grandson farming team, 
Anton Keller Jr., and Tom Keller. They produced 50.83 
bushels per acre with Harosoy 63s planted in 36-inch rows. 
The seed was inoculated and no chemical weed control was 
used. The Kellers’ lime program was described as average.
 “Roland Reeb won second place, also with Harosoy 63s, 
inoculated and drilled solid, which made an even 50 bushels 
per acre. Trefl an was applied. Reeb’s lime program was 
also average. Mr. Reeb was fi rst-place winner in 1964, with 
Harosoy 63s that went 54.64 bushels per acre.
 “Emmett Gornall’s third-place yield of 47½ bushels also 
came from Harosoy 63 inoculated seed planted in 30-inch 
rows. He applied Amiben as a preemergence herbicide. His 
soybean land received ‘extra lime.’
 “Cap North of North Grain Co. at Groveport started the 
contest 5 years ago.
 “Yields of the Groveport 50-Bushel Club in the 
1965 contest ranged from 29.50 bushels per acre to the 
50.83 bushels of the Kellers. The 20 contestants confi ned 
themselves to three varieties, Harosoy 63, Harosoy and 
Clark, with nine contestants growing Harosoy 63. Four grew 
Harosoy and four Clark.”
 A photo shows: “Co-winner of Groveport, Ohio, 
soybean yield contest, Tom Keller, is presented with a check 
by Cap North. George Greenleaf, executive vice president of 
the Ohio Grain and Farm Dealers Association, left, crowned 
Tom and his grandfather, Anton Keller, Jr. Crowns were 
made by Nancy North, Cap’s daughter, who is an Ohio State 
University junior.”

1467. Soybean Digest. 1966. Yazoo man Mississippi yield 
contest winner. Feb. p. 12.
• Summary: “John Tinnin of Yazoo was the 1965 state 
champion in the Mississippi soybean contest, according 
to J.W. McKie, secretary and treasurer of the Mississippi 
Soybean Association. He earned 808 points out of a possible 
1,000 points based on yield per acre, quality of product and 
using recommended cultural and harvesting practices.
 “Other state winners in the various acreage classes were: 
20 acres or under, Billy Horton, Yazoo, with 808 points; 21 
to 50 acres, Wayne Stewart, Noxubee, 728; 51 to 100 acres, 
R.G. ‘Buddy’ Smith, Prentiss, 840; 101 to 250 acres, H.C. 
Shirley, Prentiss 808; 251 to 500 acres, Danny Dew, Yazoo, 
670; and over 500 acres, L.M. Phillips, Yazoo, 767 points.”

1468. Soybean Digest. 1966. Reiser’s second staggering 
yield: a new record. Feb. p. 10-11.
• Summary: “John Reiser, Jr., Ashland, Illinois, repeated his 
1964 victory in the 1965 Illinois 5-acre soybean contest with 
an amazing 82.7 bushels per acre!
 “A year ago he stunned the nation with his 73.5-bushel 
yield. Some wondered if it were true, others thought it 
was luck. But this past year Reiser came back to prove 
he’s a real champion. By putting soybeans high on the list 
of importance and paying attention to details he made the 
82.7-bushel average on a 5½-acre plot.
 “The entire fi eld that included the contest acres in 1964 
averaged 65 bushels an acre with Harosoy. This past year 
Shelby in that same fi eld yielded 68 bushels an acre, so John 
Reiser is doing it consistently.
 “His contest fi eld in 1965 was planted to Wayne 
soybeans and he considers that ‘they look very promising.’ 
They stood well and pods were brown while the stalk was 
still green, which means that they dried out before the stalk 
was too brittle.
 “Soil Biggest Factor: Mr. Reiser considers soil type as 
the ‘biggest factor.’ Good drainage and soil tilth are very 
important. His 1965 contest fi eld had been in alfalfa for 3 
years. The contest plot in 1964 was also an alfalfa fi eld. 
He feels that the soil tilth, as a result of the alfalfa, is more 
important than the fertility. Maybe there is also a factor with 
better water holding capacity. Reiser’s farm has Muscatine, 
Tama and Tallula soil. It’s a nice silt loam and not the heavy 
black soil. The 1965 contest fi eld was on Tallula silt loam.
 “Reiser favors fall plowing because it improves soil 
tilth and means fewer trips over the fi eld in the spring. 
Fall plowing gives more weed killing time and it gives 
time to work the soil in the spring when it works best. 
Russ Meredith, the Cass County farm adviser, said the 
most important factor in John’s success is the timeliness of 
operation.
 “John says that the fi eld had more slope than he likes for 
fall plowing and would get some washing if it followed corn, 
but when plowing alfalfa-brome grass sod it holds the soil. 
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Plus the fact that brome grass is pretty mean to work if not 
plowed until spring.
 “Last February he broadcast 0-30-80 fertilizer to make 
sure there was no defi ciency of nutrients. The ground was 
still frozen and so there was no soil compaction from that 
trip. He used 400 pounds of 5-15-8 liquid starter on the 
planter.
 “He doesn’t feel the nitrogen is very important there 
but it’s hard to get a starter without it. On beans following 
beans he has a feeling the nitrogen in the starter might have 
some value as the residue is breaking down in the spring and 
taking some nitrogen.
 “Somewhat Dry: Not everything went perfectly for John 
last year. It was a little dry right after planting and then it 
was too wet and one fi eld of beans only made 32 bushels to 
the acre so the average on his home place was 55 bushels 
per acre. The lower yield came on fl at ground where the 
water stood for a period, which meant poor aeration and he 
also feels there is poor fertilizer response when the soil is 
waterlogged. Then when that heavier fl at land dries it breaks 
and cracks. While the water is there more disease is present. 
So that’s why John says drainage is so important.
 “He went in with his John Deere C-10, three-point-hitch 
cultivator with 10-inch sweeps just as soon as he could get 
in in the spring. Then he stayed off the land until planting 
time. He pulled the planter behind the fi eld cultivator. It was 
a John Deere 694 planter, six-row.
 “He planted in 30-inch rows and credits the narrow rows 
with some increase in yield. He used furrow openers on the 
planter and considered this more important on beans than on 
corn because you can get a more accurate planting depth.
 “He considers planting depth very important and was 
not satisfi ed with his own uniformity this past year. He 
thinks that the fertilizer should be off the planter and on to 
the tractor for his setup because by planting behind the fi eld 
cultivator you’re always planting in wet soil. By the end of 
the season he was getting his depth adjusted more accurately. 
He plants as shallow as possible while keeping the beans 
in moist soil and covered. He likes to plant not over 1½ 
inches deep. As he points out, it doesn’t take much moisture 
to sprout a bean and the quicker they get up the better. The 
planter levels out the row.
 “Mr. Reiser considers a weed control chemical good 
insurance. He used Amiben granules last year on all his 
soybeans. He used the rotary hoe when the beans were up 
about 2 inches. He cultivated only once and threw in just 
enough dirt to cover the weeds, but no more than needed. 
Reiser had to do what about every farmer has to do and that 
is hand-weed his beans if he wants a clean fi eld. John walked 
them twice. He doesn’t think the late weeds affect the yield 
so much the current year but if they go to seed you have to 
fi ght them the next year. Plus the fact that John takes some 
pride in having a clean fi eld.
 “He harvested with a John Deere 95 combine with 

automatic headers. He feels the automatic header is quite 
important. He runs the cylinder speed as slowly as possible 
to do the job. He runs at a steady even speed across the fi eld 
and considers the Hume-type pickup reel important.
 “Other Winners: Second place in the Illinois yield 
contest went to Robert Fairchild, Rochester, Sangamon 
County, with a yield of 58.36 bushels. He planted Clark 
63 beans May 19 in 38-inch rows at a rate of 61 pounds 
per acre. He followed corn with his second-place beans, 
cultivated twice and used Amiben as a preemergence 
herbicide.
 “Third place went to H.L. Megginson, Jacksonville, 
Morgan County. He planted in 38-inch rows May 4 using 
Shelby beans. His 57.86-bushel-yield was an average for 
28.2 acres.
 “Carl Kreis, Buffalo, Sangamon County, took fourth 
place with 55.82 bushels. His beans were Shelby planted 
May 22 in 40-inch rows. He harrowed twice and cultivated 
once. Bruce A. Glover, Mt. Erie, Wayne County, placed 
fi fth with 55.62 bushels. This 18-year-old planted Clark 63 
beans in 40-inch rows on May 11, following soybeans, used 
Amiben pre-emergence and cultivated twice.
 “Reiser and Glover more than doubled county yields 
with their records. The Cass County average is 31 bushels 
per acre; the Wayne County average is 22 bushels.
 “Awards for the contest were presented at the annual 
Illinois Crop Improvement Association banquet. Special 
certifi cates went to seven contestants who topped 50 bushels 
per acre. The ICIA and the University of Illinois Cooperative 
Extension Service jointly sponsored the contest. Forty-
one top soybean producers took part in last year’s contest, 
according to U. of I. Extension Agronomist W.O. Scott.”
 A photo shows John Reiser sitting at a desk and Russ 
Meredith, Cass County Adviser, standing beside him.

1469. Soybean Digest. 1966. Effect of molybdenum on 
yields in Arkansas. Feb. p. 11.
• Summary: “Field tests during the past 3 years have shown 
that applications of molybdenum will increase soybean 
yields from 2 to 10 bushels per acre on many Arkansas soils, 
according to Dr. L.F. Thompson, associate agronomist with 
the University of Arkansas Agricultural Experiment Station. 
Thompson made this statement in a research report given 
at the meeting of the American Society of Agronomy in 
Columbus, Ohio.
 “In general, the yield increases obtained were small, 
ranging from 2 to 5 bushels per acre, but larger increases 
were obtained in some cases, said Thompson. The most 
responsive soils were the leached, medium textured, loessial 
terrace soils that are in need of limestone, he continued. 
However, molybdenum response was obtained on other 
slightly acid soils where limestone would not generally be 
needed.
 “Soybeans grown on some very strongly acid soils 
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failed to respond to molybdenum. On some of these soils 
a yield response to molybdenum seems to have been offset 
by manganese toxicity. On other strongly acid, fi ne-textured 
soils the molybdenum applied to the soybean seed may have 
been rendered unavailable to the plant by the soil acidity, 
explained Thompson.
 “The nutrient was applied by several different 
methods in these tests. In two of the treatments, a 0.5 oz. 
commercially available seed treatment was used. In two 
other treatments, sodium molybdate was dissolved in water 
and sprayed on the plant foliage at the rate of 3 ounces of the 
element per acre.
 “The data show that the application of 0.5 oz. of 
molybdenum to the seed was more effi cient than the same 
quantity dissolved in water and sprayed in a 10-inch band 
preemerge. It should be noted, said Thompson, that while 
the molybdenum applied in the foliage sprays was effective 
in increasing yields, the rate applied was six to twelve times 
greater than the quantity applied when a seed treatment 
preparation was used.”

1470. Humphries, Bill. 1966. Soybeans could boost income 
$3.4 million in 15 counties. News and Observer (Raleigh, 
North Carolina). March 18.
• Summary: “Farmers in 15 central counties of the State 
have an opportunity to increase their income this year by 
$3.4 million.
 “How? By planting an additional 39,000 acres of 
soybeans and boosting the average yield for this crop from 
25 bushels to 26½ bushels an acre.
 “Almost 52 million of the increase could occur just in 
the seven counties of the Capital Area–Franklin, Granville, 
Harnett, Johnston, Vance, Wake, and Warren.
 “The other eight counties are Durham, Orange, Person, 
Wilson, Alamance, Chatham, Lee, and Nash.
 “The 15 counties last year produced 96,810 acres of 
soybeans. Their potential, according to information presented 
at a meeting here Thursday, is 135,660 acres.
 $8.6 million: Value of the 1965 production was $5.2 
million; the potential value from the expanded acreage is 
$8.6 million.
 “T.E. Nichols Jr., extension economist, told the meeting 
that North Carolina farmers could ‘double or even triple 
current soybean production and fi nd a ready market for beans 
at prevailing or slightly lower prices.’
 “He pointed out that our share of national production is 
relatively small, the poultry and livestock industries of the 
Southeast are expanding, and we are conveniently located for 
exporting the crop.
 “’We feel,’ he asserted, ‘that soybeans have a leading 
role to play in shaping the future of North Carolina 
agriculture.’”
 “A soybean crop yielding 35 bushels an acre will return 
about $60 income above cash costs. That’s approximately 

the same income that could be expected from a corn crop 
yielding 90 bushels an acre.”
 “In other words, just few more bushels per acre will 
double the actual net profi t per acre for the man raising 25 
bushels per acre.
 “How do you get the extra yield?
 “One very good way would be to follow the soybean 
all-practice outline developed by Dr. Howard G. Small of 
N.C. State University and others. A copy of the outline is 
available through local county extension offi ces. Or you may 
obtain one by writing the Crop Science Department of the 
University at Raleigh.”

1471. American Soybean Association. 1966. Soybean Digest 
Blue Book Issue. Hudson, Iowa: American Soybean Assoc. 
176. Index. Advertisers’ index. 22 cm.
• Summary: The title page of this year’s Blue Book states: 
“Blue Book issue. Vol. 26. March, 1966. No. 6.”
 On pages 26-27 are two full-page tables titled “World 
Soybean Production.” The fi rst (USA style) gives area in 
acres, production in bushels, and yield in bushels per acre. 
The second gives area in hectares, production in 1,000 metric 
tons, and yield in kilograms per hectare. Address: Hudson, 
Iowa.

1472. Green, G.D.; Albritton, R.C.; Coats, R.E.; Crockett, 
S.P.; Hurt, B.C., Jr.; Gill, W.J. 1966. Soybean varieties for 
hill areas. Mississippi Farm Research 29(3):4. March.
• Summary: “The same eleven soybean varieties were 
included in Experiment Station tests at six locations in 1964 
and 1965. Two-year averages for all locations show that seed 
yields of Jackson and Bragg were signifi cantly higher than 
that of Hill, but not higher than any of the other varieties 
(Table 1). None of the other varieties produced signifi cantly 
higher yields than Hill or different from each other. From a 
statistical standpoint, any other differences obtained were 
due to something other than yielding ability of the varieties, 
such as soil variation, etc.
 “Varieties did not yield in the same order at all locations. 
Table 2 shows what appears to be the highest yielding 
varieties at each location. These yields showed no consistent 
pattern, except that the later maturing varieties appeared to 
produce better, generally. In the hill sections of Mississippi, 
the kind of growing season, particularly rainfall while the 
pods are maturing, appears to infl uence the yield of varieties 
more than the location, except that the earlier maturing ones 
do not appear to do well in the southern half of the state.
 “During 1965, four new varieties of soybeans–Dare, 
Davis, Pickett, and Semmes–were released in the southern 
states. Seed were not available for planting them in the main 
tests. However, they were included in the Uniform Maturity 
Group Tests conducted at State College in cooperation 
with Dr. E.E. Hartwig, leader of the Southern Soybean 
Improvement Program. Table 3 shows how these new 
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varieties performed compared to each other and to standard 
varieties. It is not likely seed of any of them will be available 
for general planting in 1966.
 “Semmes was developed for phytophthora rot resistance 
and for planting in heavy, poorly drained soil. Pickett was 
developed for soybean cyst nematode resistance. Neither of 
them is recommended in the absence of the conditions for 
which it was developed.
 The season was variable at the different test locations. 
It was dry at State College early, wet in late June and early 
July, dry again until late August and September when it was 
wet. Table 4 shows the plants grew tall and lodged badly. 
Due to heavy dews, showers, and rather cool weather in the 
fall, maturity was delayer and shattering was less than if it 
had been drier and warmer. The weather was dry during May, 
June and early July at Brooksville, very dry during most of 
the season at Pontotoc, and dry until fall at Holly Springs.
 “The tests were conducted at the Central Station, State 
College and the following Branch Experiment Stations: 
Black Belt at Brooksville, Brown Loam at Raymond 
Pontotoc Ridge-Flatwoods (on Flatwoods soil) at Pontotoc, 
North Mississippi at Holly Springs, and Northeast 
Mississippi at Verona.”
 In Table 1: “Two-year average soybean yields, 1964-
1965, at six hill section locations.” In descending order of 
yield, the 11 varieties are: Jackson. Bragg. Bossier. Rebel. 
Curtis. Hampton. Hood. Hale 3. Lee. Hale 7. Hill. The 5 
locations are Holly Springs, Verona, Pontotoc, State College, 
Brooksville, and Raymond. For each variety a 6-station 
average is given, e.g., Jackson 35.7 bu/acre. Hill 29.5 bu/
acre.
 Table 2: “Two-year average, highest yielding soybean 
varieties at each of six hill locations, 1964-1965.”
 Table 3: “Information on new varieties and standard 
varieties as checks taken from Uniform Maturity Groups VI 
and VII Tests.”
 Table 4. “Soybeans, yields, and other data, State 
College, Mississippi, 1965.” Address: Hill stations, 
Mississippi.

1473. Ham, George; Frederick, Lloyd. 1966. Legume 
inoculation. Soybean Digest. March. p. 21-22.
• Summary: “Legumes speak for themselves if properly 
inoculated. Leguminous plants have the ability to live 
in mutual cooperation (symbiosis) with certain bacteria 
(rhizobia) which form nodules on their roots. The plant 
furnishes food and a home for the nodule-forming bacteria 
while the bacteria convert the elemental nitrogen, which 
makes up 80% of the air around us, into a form which is 
usable by the host plant in its growth.
 “Well-nodulated legumes are needed for the most 
effi cient crop production. Soils which will produce 80 
bushels of corn without added fertilizer nitrogen can produce 
only about 1,320 pounds (22 bushels) of beans or 2.5 tons of 

alfalfa without nodules or fertilizer. Can fertilizer nitrogen 
do the job of increasing yield? Yes, at a price. Recent work 
by Dr. Weber indicated that 50 pounds of fertilizer nitrogen 
could produce only about 3 bushels of beans. Cost of 
production would be at least $1.50 per bushel. Nodulated 
beans have yielded as much as fertilized beans. Cost of 
production for a 3-bushel increase would be about 5¢ per 
bushel. A farm which can produce 120 bushels of corn 
effi ciently should also be able to produce 40 bushels of beans 
or 6 tons of alfalfa hay per acre.
 “Is Inoculation Needed? Inoculation of seed with large 
numbers of the most effi cient, live nodule bacteria is one 
of the factors in top management of legume production. 
The cost of inoculation (usually less than 25¢ per acre) is 
cheap in relation to other production costs. The purpose 
of inoculation is to provide leguminous plants with the 
largest possible numbers of live bacteria which are the most 
benefi cial to the particular legume being inoculated.
 “Inoculation should always be practiced when a 
leguminous crop is grown in a fi eld for the fi rst time. This 
would include those areas where soybeans or other legumes 
have never been grown. Table 1 shows an example of the 
increase in soybean seed yield as a result of inoculation 
where the soil contained a low number of nodule bacteria. 
Yield increases of leguminous crops can also be obtained 
where the crop has not been grown in the fi eld for several 
years or where leguminous plants recently grown on the land 
lacked nodulation. A nodulated leguminous crop one year 
does not guarantee that the same crop will be nodulated if 
planted the following year. The factors accounting for the 
loss of legume bacteria from the soil are not completely 
understood, but acidity, high moisture, drought, lack of 
nutrients, and presence of a virus attacking the rhizobia can 
all contribute to the elimination of the bacteria.
 “Today, many fi elds have naturalized rhizobia surviving 
in the soil. We need to know more about why certain strains 
survive and how long they survive. One particular group 
of soybean rhizobia, identifi ed by their reaction with the 
antibodies produced in rabbit blood, has been found in more 
than half of all the nodules taken from noncalcareous fi elds 
in Iowa. Usually, this group both forms nodules readily and 
the nodules fi x nitrogen well.
 A table shows: “Seed yield as affected by inoculation 
of nodule-free Harosoy variety soybean plants in blossom 
stage.” “Suspensions of known serotypes of nodule bacteria 
were watered into the soil around the roots.” When no 
rhizobia were applied, the average soybean yield was 43 
bushels per acre. When rhizobia were applied, the yield was 
increased to 51, 42, and 42 bushels per acre in 3 different 
trials.
 “Are All Legume Bacteria the Same? All strains of 
bacteria do not form nodules on the same host plant. Strains 
of bacteria which form nodules on alfalfa and sweet clover 
do not form nodules on soybeans.
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 “The presence of nodules does not mean that plant 
growth is being aided. Some strains can actually be parasitic 
and live in the nodules on the host plant without providing 
any nitrogen to the host plant. Only about 25% of all of the 
nodule bacteria picked up from the soil have been found to 
be highly benefi cial. About 50% were of moderate value 
and 25% were non-benefi cial. Thus, the odds are about three 
to one that benefi cial nodulation and maximum nitrogen 
fi xation will not be obtained unless the best methods of 
inoculation with large populations of superior strains are 
used.
 “How Can Legumes Be Inoculated? Inoculation of seeds 
is based on the premise that rhizobia can be “stuck” on the 
seed and survive until the root has developed to a stage at 
which it can be infected. Most observations suggest that 
infection takes place about 7 to 10 days after germination. 
The root must be receptive and the rhizobia infective for 
proper nodule formation to occur.
 “The odds of getting good nodulation should increase as 
the number of viable effective rhizobia per seed increases. 
We have been surprised at the relatively low numbers of 
rhizobia present on some inoculated seed. Sometimes, 
ineffective strains of rhizobia are found. It should be possible 
to get large numbers of effective strains of viable rhizobia on 
the seed at planting time.
 “An important consideration is the rapid death rate of 
rhizobia when exposed to unfavorable conditions. Rhizobia 
have no special resistant stage, that is, they do not form 
spores. The death rate is logarithmic with time. Very little 
published information is available on methods of modifying 
the death rate of rhizobia. Peat, stickers, additives, etc., can 
provide greater numbers of rhizobia in the inoculum which 
adheres to the seed and they may modify the death rate, 
especially under adverse conditions. Until more is known, 
keeping the time between inoculation and germination 
as short as possible is the best insurance of a large viable 
inoculum.
 “Considerable attention has recently been focused 
on ‘preinoculation.” ‘Preinoculation’ is usually thought, 
of as seed which is inoculated weeks or months before 
planting time. Actually, all methods of inoculation are 
‘preinoculation,’ even if the seed is inoculated immediately 
before planting. The leguminous plant is usually not 
susceptible to nodule formation until 7 to 10 days after the 
seed has germinated.
 “Leguminous seeds should be planted as soon as 
possible after inoculation. The maximum number of live 
bacteria will be on the seed at inoculation because the 
number of live bacteria decreases with time. The more 
adverse the storage conditions, the greater will be the 
decrease in the number of live bacteria on the seed. Exposure 
of the inoculated seeds to sunlight, high temperatures or 
drying conditions will increase the death rate of the bacteria. 
Available data indicate that peat-base cultures of nodule 

bacteria survive on the seed considerably better than liquid 
or freeze-dried cultures. The best method of inoculation 
is the one which will provide the greatest number of 
effi cient nodule bacteria at the time when the leguminous 
plant is susceptible to nodule formation. New processes of 
inoculation must be approached with caution until their value 
has been proven.
 “Is the Inoculum Any Good? More thorough evaluation 
of all inoculation procedures in quantitative terms is needed. 
Present testing techniques offer a very low standard for 
the inoculum cultures or preinoculated seed to meet. A 
‘satisfactory’ test means that one or more effective rhizobium 
is present in 15 to 30 seeds. Australian authorities require 
a minimum of 100 effective rhizobia per seed at any time 
the inoculum is offered for sale. Iowa law at present has no 
provision for testing inoculants, and no standards have been 
established. Reports on legume inoculants sold in Indiana 
can be obtained from their State Chemist, Lafayette, Ind.
 “In summary, nodulation is an important, economic 
aspect of the production of many legume crops. Inoculation 
can provide assurance, very economically, that the full 
benefi ts of nodulation are received. Care must be taken in 
rhizobial strain selection, methods of inoculation, and proper 
handling and use of inoculated seed. Probably no other 
single process step with seeds offers so much potential and 
yet often eludes our grasp because, (1) our knowledge is 
inadequate, and (2) the limited knowledge available is not 
adequately used.” Address: 1. Associate; 2. Prof. Both: Dep. 
of Agronomy, Iowa State Univ.

1474. Hartwig, Edgar E. 1966. TIBA fails to boost soybean 
yield in state. Mississippi Farm Research 29(3):1-2. March.
• Summary: “The plant growth regulator triiodobenzoic 
acid (TIBA) has been widely publicized as a plant regulator 
that increases soybean yields 10 to 20 percent. An exclusive 
license to develop, produce, and market this material 
was awarded to International Minerals and Chemical 
Corporation, Skokie, Illinois by Iowa State University 
Research Foundation, Inc., Ames, Iowa.
 “TIBA is reported to increase seed yields by diverting 
growth from leaves to seed. A small quantity applied as 
a spray during the fl owering stage of growth affects the 
hormone control of the plants.
 “Soybean varieties grown in the North-Central States 
have an indeterminate growth type. Plants having this 
growth habit continue to increase in height for several weeks 
after fl owering has begun. With such a growth habit it is 
conceivable that stopping growth could divert energy from 
continued growth to development of pods and seeds.
 “Southern varieties have a determinate growth type. 
Increase in height has been completed before fl owering. 
Consequently, it is not logical that a growth regulator 
which may increase yields of an indeterminate type plant 
by stopping growth should increase seed production on a 
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determinate type.
 “Lee soybeans have an average mature height of 34 
inches. A breeding procedure has been used to change Lee 
from a determinate growth type to a type which continues 
to grow for several weeks after it begins to fl ower. The 
indeterminate Lee reaches a height of approximately 64 
inches and lodges badly. In studies at Stoneville during the 
past 5 years, seed yields have averaged 21 percent less than 
Lee.
 “In 1965, plots of the normal Lee type and the 
indeterminate type were treated with TIBA. Plantings 
made on May 24 were sprayed on July 16 with a solution 
containing 60 parts per million of TIBA and a surfactant. 
This was approximately 1 week before plants were in full 
bloom. The plants of the indeterminate type were slightly 
taller than the determinate type plants. All leaves were 
completely covered with the solution.
 “Mature height of the normal Lee type treated with 
TIBA averaged 4 inches shorter than untreated plots, and 
row middles were not completely shaded. Seed yield for 
treated plots averaged 27 bushels per acre, and untreated 
averaged 38 bushels per acre, a reduction of 29 percent with 
TIBA treatment Growth of the indeterminate type halted 
temporarily but growth later resumed. At maturity treated 
and untreated plants were similar in height and lodging. 
Treated plots averaged 26 bushels per acre in comparison 
with 30 bushels per acre for untreated plots.
 “The results obtained from treating Lee soybeans with 
TIBA offer no encouragement for use of this material to 
increase the seed yield of adapted varieties in Mississippi. 
A type closely related to Lee but of indeterminate growth 
was treated to determine whether TIBA treatment would, 
by suppressing growth, produce as much seed as Lee. 
Growth stopped temporarily. We estimated that at least three 
applications at intervals of approximately 10 days would be 
necessary to control growth of the indeterminate genotype so 
that it would [?] greatly exceed the growth of the determinate 
genotype.” Address: Research Agronomist, Crops Research 
Div., ARS, USDA, working in cooperation with the Delta 
Branch Experiment Station, Stoneville, Mississippi.

1475. Hartwig, Edgar E. 1966. No molybdenum gain in 
Delta. Mississippi Farm Research 29(3):5. March.
• Summary: “Seed treatment with the micronutrient 
molybdenum has resulted in increased yields of soybeans on 
certain acid soils in the hill area of Mississippi, and also in 
Georgia. Several plantings of molybdenum-treated seed have 
been observed at Stoneville since 1959 and no responses 
have been observed in these Delta tests.
 “In 1965, replicated tests were grown at Stoneville on 
Sharkey clay having a pH of 5.6, and on Bosket fi ne sandy 
loam having a pH of 6.1. The variety Hill was grown on clay. 
The yield for plots receiving molybdenum was 26.5 bushels 
per acre, and for plots receiving no treatment the yield was 

26.8 bushels per acre. While yields were low because of 
drouth stress, no differences were observed in plant color, 
plant growth, or degree of nodulation.
 “The variety Lee was planted on sandy loam. This 
planting received one irrigation in mid-August. Seed yields 
were 38.5 bushels for plots receiving molybdenum, and 39.2 
bushels for untreated plots. Here also no plant color, growth, 
or nodulation differences were observed.
 “Results obtained to date indicate that molybdenum 
defi ciency is not limiting soybean yields in the Delta area of 
Mississippi. Although plants use only a very small amount 
of molybdenum, it does serve a vital role in the symbiotic 
fi xation of nitrogen. Soybeans suffering from a lack of 
molybdenum will be poorly nodulated, and they will show 
nitrogen defi ciency when grown on low nitrogen soil.
 “The fact that molybdenum is not limiting in the Delta 
area should not discourage soybean growers in other parts of 
the State from using the material, particularly if soil pH is 5.7 
or lower.” Address: Research Agronomist, Crops Research 
Div., ARS, USDA, working in cooperation with the Delta 
Branch of the Mississippi Agric. Exp. Station, Stoneville, 
Mississippi.

1476. Small, Howard G., Jr. 1966. Wins with 54 bushels in 
North Carolina. Soybean Digest. March. p. 8-9.
• Summary: “Victor Bell, a Wake County farmer, is the 1965 
soybean champion in North Carolina’s exclusive 50-Bushel 
Soybean Club. His offi cial yield on the measured 2 acres was 
54.2 bushels per acre. This yield was more than twice the 
state average of 24.5 bushels per acre recorded in 1965. In 
past years three farmers in North Carolina have been able to 
crack the 60-bushel level in this contest.
 “J. Dixon Cox of Beaufort County is the winner in 
the Tidewater area of the state with a yield of 50.8 bushels 
per acre. Mr. Cox has entered the 50-Bushel Contest twice 
and both times his yield has been over 50 bushels per acre. 
There were no entries received from the western districts in 
1965. Seven entrants recorded more than 50 bushels with the 
average of the group being 48.8 bushels per acre.
 “Thirteen entrants were offi cially received, but 
more than 50 farmer fi elds were checked in local county 
contests. Nineteen were checked in Wayne County with an 
average yield of 43.2 bushels per acre. Only the top three 
in the Wayne County contest were offi cially entered in the 
statewide contest.
 “In recent years, the winners and the county agent 
working with them have been taken on tours of North 
Carolina and other states. This tour, lasting approximately 3 
days, covers a broad range of subjects related to soybeans. 
There will be a tour or some equivalent award given the 
winners and the county agent during the summer of 1966.
 “Other entrants in the contest include Ray Dupree 50.7 
bushels, Wake County; Harry Ivey 51.6 bushels, Wayne 
County; Calbert Perkins 49.5 bushels, Wayne County; Henry 
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Braswell 46.4 bushels, Wayne County; Joe Ratcliff 44.7 
bushels, Beaufort County; W.V. Griffi n 49.2 bushels, Jones 
County; J. Manly Foscue 45.5 bushels, Jones County; Carl 
Brown 40 bushels, Jones County; Henry Vann 50.6 bushels, 
Sampson County; and Rodney Griffi n 51.2 bushels, Martin 
County. The average yield of entrants is 48.8 bushels per 
acre or 24.3 bushels above the state average of 24.5 bushels 
per acre. The offi cial yield is calculated on the basis of 2 or 
more acres of land harvested and calculated to 13% moisture 
and 1% foreign material.
 “Production Practices Used: Our new state soybean 
champ used the Soybean All-Practice outline for his entire 
acreage of soybeans. This outline gives all of the latest 
production practices known for high levels of production. 
Mr. Bell purchased this farm in 1964 and thus did not know 
a great deal about it. He knew that it appeared to be run 
down with a severe weed problem on most fi elds. To help 
overcome this he enlisted the aid of the local extension 
offi ce. They worked with him on his problems and suggested 
that he should follow the Soybean All-Practice program for 
maximum production. Chemical weed control was suggested 
to help control the weed problem.
 “He obtained a soil test in February and the results 
showed a need for lime. The winning fi eld had a pH of 5.5, 
a low calcium level, a medium level of phosphorus and 
potassium with an organic matter level of 2%. The soil test 
recommended the application of 1 ton of lime which was 
applied and disked into the soil. He also applied 500 pounds 
of superphosphate along with 200 pounds of 3-9-18 and 
disked it into the soil. The Hampton variety was seeded at 
the rate of 50 pounds of seed per acre about May 15. Seed 
treatment was used including inoculation and molybdenum. 
Trefl an was used at the rate of 1 quart per acre prior to 
planting to help control weeds and grasses. Johnsongrass, 
cockleburs, partridge pea and other weeds were present in 
some fi elds and these were not controlled. The fi eld received 
one light cultivation in June. No further work was done until 
harvest in late November.
 “Due to the heavy weed infestation in some fi elds 
the farm average for the 180 acres of soybeans was low. 
However, in the fi elds where weeds were not a problem the 
soybeans were very good. This illustrates the validity of 
controlling weeds in previous crops and not in the soybeans. 
The weak link in the 1965 crop was weed control which 
will be corrected in the future by proper rotations and the 
selective use of herbicides.
 “J. Dixon Cox has been producing seed soybeans for 
many years and soil pH and fertility are not a problem on 
his farm. Since he is involved in seed production his fi elds 
are inspected annually for weed control, mixtures, etc. He 
normally produces the Lee variety for certifi ed seed.
 “Joe Ratcliff also of Beaufort County has entered the 
contest four times with an average yield of 49.8 bushels 
per acre. Beaufort County is the largest soybean producing 

county in the state with over 50,000 acres of harvested 
soybeans. Men like Cox and Ratcliff provide a strong 
backbone for North Carolina’s growing soybean industry.
 “The 50-Bushel Club started in 1960 now has 
approximately 100 full or associate members. These soybean 
producers have provided the goals for other farmers to reach 
or exceed. Friendly competition between local farmers has 
been highly competitive. This type of desire naturally results 
in better farming practices, higher yields, and more net profi t 
in the soybean crop.
 “The contest is sponsored by the American Potash 
Institute, Inc., and the North Carolina Agricultural Extension 
Service. We extend our gratitude to the local county 
extension men that do the hard work in the 50-Bushel Club 
program.”
 Photos show: (1) North Carolina champ: From left, 
Bruce Woodard, Wake County agricultural agent; and Victor 
Bell, North Carolina soybean champion.
 Iowa champ: Lawrence Schoening, De Witt, Iowa, won 
the Iowa contest with the Lindarin variety that made 53.5 
bushels per acre. Address: Extension Agronomy Specialist, 
North Carolina State Univ.

1477. Soybean Digest. 1966. Schoening of De Witt is Iowa 
yield champion. March. p. 9.
• Summary: “Lawrence Schoening, De Witt, is the 1965 
Iowa Master Soybean Grower. The 30-year-old Clinton 
County farmer was honored at the Iowa Crop Improvement 
Day on the Iowa State University campus.
 “He received the John Sand trophy from the Sand Seed 
Service, Marcus, Iowa, for the top yield in the state–53.54 
bushels an acre.
 “Second place honors in the Master Soybean Growers 
Contest was captured by Paul Schild, Belle Plaine, who also 
competed in the south central section. He was awarded the 
Iowa Cooperative Processors Association silver plaque.
 “The 1965 contest had the highest number of entrants 
since 1946 and the most completions since its beginning in 
1941. There were 266 farmers entered in 32 local contests. A 
record number of 218 completed the contest by harvesting 2 
or more acres from a fi eld of 10 acres or larger. Schoening’s 
contest plot was part of a 32-acre fi eld of Muscatine-type 
soil. The fi eld had been in corn in 1964 and 1963, and was 
diverted acres in 1962. It was fall plowed about Oct. 15 and 
disked once in the spring.
 “A spring-tooth attachment was mounted ahead of the 
planter. The fi eld was planted May 10 with certifi ed Lindarin 
soybeans in 36-inch rows. Seeding rate was 70 pounds per 
acre. The fi eld was rotary hoed once and cultivated twice. 
Four pounds per acre of Amiben were banded over the row 
at planting time to control weeds. There were no weeds at 
harvest time.
 “The De Witt farmer attributes the high yield in part to 
excellent weed control along with selecting a good variety, 
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use of good seed, timely planting, adequate moisture, careful 
harvesting and high fertility.
 “He applied 60 pounds of 8-32-16 fertilizer with trace 
elements as a starter. Schoening said that he left a check strip 
and the fertilized beans outyielded the check by 4 bushels per 
acre.
 “The champion soybean grower and his father farm 900 
acres east of De Witt. He joined his father in partnership in 
1954 after attending Wartburg College for 1 year. In 1965 the 
Schoenings grew 160 acres of soybeans which yielded nearly 
45 bushels an acre. They also grew 320 acres of corn, 20 
acres of oats and 100 acres of hay. Ninety acres were in the 
feed grain program and the rest in timber.
 “Schoening grows continuous corn on level land and 
uses a corn-corn-soybean-oats rotation on the upland. 
Schoening also raises about 500 head of hogs each year.
 “Of 16 district winners, only Schoening, Schild, and 
Bohr & Greiner, Keota, made yields of over 50 bushels per 
acre. The yield of Bohr & Greiner was 51.82 bushels.
 “Ten district winners had yields of between 40 and 50 
bushels per acre, and three, between 37 and 40 bushels.”

1478. Soybean Digest. 1966. Hicks & Son winners of 
Missouri contest. March. p. 9.
• Summary: “Francis Hicks & Son, Henrietta, were crowned 
champion of the 1965 Missouri state soybean yield contest.
 “Hicks & Son produced 59.55 bushels of soybeans, per 
acre. Placing a close second, and winning the state reserve 
championship was Garnett Storm, Bosworth. Storm, a 
Carroll County farmer, turned in a yield of 54.55 bushels of 
beans per acre.
 “Hicks & Son, by winning the 1965 contest, kept the 
state crown in Ray County. Top honors in 1964, the fi rst year 
of the event, went to Hockemier Bros., also of Henrietta. The 
winning yield for 1964 was 59.32 bushels.
 “The 1965 state champion and reserve champion each 
received a trophy. In addition, for planting certifi ed soybean 
seed, Hicks & Son received a $50 Savings Bond.
 “Also announced were fi rst and second place winners 
from fi ve regions. They were: Region II, Elden Ewalt, Knox 
City, fi rst; Howard Sullivan, Kirksville, second. Respective 
yields were 41.05 and 39.15 bushels.
 “Region III, Hicks & Son, and Storm, the state contest 
winners.
 “Region IV, Herald Barnes, Columbia, fi rst; Walter 
Recker, Centralia, second; yields, 51.62 and 48.64 bushels.
 “Region V, Carol Compton, Lamar, fi rst, 48.25 bushels; 
Dalton Harris, Jasper, second, 33.57 bushels.
 “Region VI, Woodrow Beck, Matthews, fi rst, 41.99 
bushels; Charles Gardner, also from Matthews, 39.9 bushels.
 “Announcement of winners was made during the 
48th annual meeting of the Missouri Seed Improvement 
Association, held on the University of Missouri campus at 
Columbia.”

 A photo shows Larry Hicks of Francis Hicks & Son as 
he “receives Region III fi rst place plaque from Kent Walker, 
president, Missouri Seed Improvement Association.”

1479. Soybean Digest. 1966. Soybean title shared by two 
Delaware men. March. p. 9.
• Summary: “Two Sussex County soybean producers shared 
in the title of ‘Delaware Soybean King’ at the 57th annual 
Delaware Crop Show in Dover. Sudler J. Wilson and Linden 
T. Isaacs, both of Georgetown, were honored for yields of 
51.4 bushels per acre. The state soybean yield average was 
25 bushels per acre. Wilson grew Kent soybeans in 32-inch 
rows. Isaacs also planted Kent but in 40-inch rows. The 
top soybean crop in Kent County was grown by John G. 
and John L. Tarburton–45.9 bushels per acre. Irvin David, 
Middletown, was the high producer...”
 A photo shows Sudler J. Wilson and Linden T. Isaacs.

1480. Kottman, Roy M. 1966. 50 x 75 (50 bushels per acre 
by 1975). Soybean Digest. April. p. 8-9.
• Summary: He thinks this yield of soybeans in Ohio is 
possible if [Ohio] taxpayers will chip in “$200,000 per year 
for each of the fi rst 3 years of the decade between now and 
1975, $150,000 per year for the second 3-year period of 
the decade, and $50,000 per year for the last 4 years of the 
decade.
 “A Million Needed: This amounts to $1,250,000 of 
public funds over a 10-year period if we are to double the 
present yield of soybeans in Ohio.” This amount is only 
0.1% of the value of the soybean crop, which was $140 
million in 1965. Address: Dean, College of Agriculture and 
Home Economics, Ohio State Univ.

1481. Weber, C.R.; Fehr, W.R. 1966. Seed yield losses from 
lodging and combine harvesting in soybeans. Agronomy 
Journal 58(3):287-89. May/June. [6 ref]
• Summary: Soybean seed losses due to lodging and to 
combine harvesting were evaluated for 3 years using 
the soybean varieties Hawkeye (lodging resistant and 
commercially important) and Bavender Special (lodging 
susceptible). The soybeans were planted May 29 in rows 
40 inches apart, with 9 to 10 plants per foot of row. The 
combine yield loss attributable to lodging averaged 1.3% 
(29 lb/acre). When the stubble was 3.5, 5.0, and 6.5 inches 
long, the combine yield loss was 5.4%, 9.4%, and 12.2% 
respectively. Address: Iowa State Univ., Ames, Iowa.

1482. Humphries, Bill. 1966. Soybean group formed, 
assessment vote OK’d. News and Observer (Raleigh, North 
Carolina). June 8.
• Summary: “A new organization known as the North 
Carolina Soybean Producers Association, Inc., has fi led its 
charter with Secretary of State Thad Eure.
 “The State Board of Agriculture, meeting here 
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Tuesday, authorized the association to hold a referendum. 
To determine whether producers of soybeans wish to 
assess themselves not more than one-half cent per bushel 
to maintain and protect the future of this important crop in 
North Carolina. Tentative plans call for the referendum to be 
held in early fall–probably in September so that the program 
can become effective on this year’s crop.
 “Funds should be collected from producers by grain 
buyers at assembly or fi rst-handler markets. In addition 
there would be associate membership fees from related 
agribusiness.
 “Offi cers of the new association are Leroy W. Powers 
of Moyock, president; John G. Reed Jr., Planters Industries, 
Rocky Mount, vice president; Dr. Howard G. Small, N.C. 
State University, Raleigh, secretary; and S.M. Cozart, 
Wilson, treasurer.
 “Big Business: Soybeans are big business in North 
Carolina and soon will become the third largest income 
producing crop in the State. Some 810,000 acres were 
harvested last year with yields averaging 24½ bushels an 
acre. Gross value of the crop to producers was about $47.6 
million. By 1971 it could be $90 million.”
 “Also, soybeans are harvested after completion of 
tobacco marketing and in many cases tobacco warehouses 
can be used for soybean storage. Cargill operates six soybean 
buying stations in Western Carolina and is a substantial 
factor in the soybean market.”

1483. Courier (Champaign-Urbana, Illinois). 1966. ICIA 
honors founder. June 15.
• Summary: At its annual banquet Tuesday night, the Illinois 
Crop Improvement Association (ICIA) honored its founder, 
J.C. Hackleman of 1205 S. Orchard St. The ICIA announced 
that it has established the J.C. Hackleman Research Fund. 
A large photo shows three men: J.C. Hackleman, Robert 
Kidd (ICIA treasurer) and M.D. Thorne, of the University of 
Illinois Agronomy department. Thorne is receiving a $3,000 
check earmarked for this fund.
 At the banquet, the winners of this years’ ICIA annual 
acre soybean yield contents were announced. John Reiser 
Jr. captured fi rst place for the second year in a row with an 
astonishing yield of over 82 bu/acre.

1484. Bharath, Sam. 1966. A note on the cultivation of 
soyabeans and groundnuts with special reference to Trinidad 
and Tobago. J. of the Agricultural Society of Trinidad and 
Tobago 66(2):171-82. June.
• Summary: Contents: Introduction to soyabean. Varieties. 
Climatic requirements. Soils. Culture. History of production 
in Trinidad. Possibilities of increasing production in Trinidad 
and Tobago. Summary. Groundnuts.
 The soyabean is not a tropical species. “Except for 
Indonesia, there is no important producing country in the 
tropics. Attempts have been made to develop the crop 

in tropical Africa but these have been only moderately 
successful. Nigeria produced 27,000 tons and Tanganyika 
2,000 tons in 1962. In the latter country soyabeans have been 
found to be a more economic crop than groundnuts, chiefl y 
because of the ease of mechanisation and consequent lower 
labour requirement.”
 “History of production in Trinidad: In order to increase 
local food production during the War [World War II], several 
varieties were imported and released to farmers and school 
gardens. Some of the varieties formed pods but the crop 
did not become popular since the fl avour of both green 
beans and dried seeds are not as attractive as other legumes 
already grown, such as red salad beans or black-eyed peas 
[cowpeas]. These locally grown legumes also give higher 
yields.”
 “In 1948 R. Moosai-Maharaj introduced a Venezuelan 
variety to the farmers of the Oropouche Lagoon and some 
crops were grown in the dry season but again the crop never 
caught on. The author compared a black-seeded variety with 
the Venezuelan cream variety at the St. Augustine Station 
in 1957 and 1958 and yields of 1,000 lbs. per acre of dried 
beans were obtained from the black-seeded variety but 
only 500 lbs. per acre from the cream variety. The seeds 
have since been lost at the St. Augustine Station but Darsan 
at the U.W.I. has maintained these varieties in a museum 
plot. Incidentally the black-seeded varieties are used for the 
preparation by fermentation of soy sauce (Se-ow) and yields 
of these varieties are generally lower than cream or yellow 
seeded varieties.”
 Conclusion: Soyabeans can be grown in Trinidad and 
Tobago, but it is unlikely that Trinidadians will ever fi nd the 
soyabean an attractive addition to their diet. Varieties better 
adapted to Trinidad and better information on cultivation 
are needed before farmers can be asked to grow the crop 
commercially. Address: M.Sc.

1485. Holsheimer, J.G.H. 1966. Growing soybeans in the 
Guadalcanal Plains: British Solomon Islands. Soybean 
Digest. June. p. 19-20.
• Summary: “Soybean seed was introduced into the British 
Solomon Islands Protectorate from Africa in 1961. More 
than a hundred varieties from different sources have now 
been planted at least twice in observation plots.”
 “History: Until 1961, the soybean was a crop which 
was almost unknown in the Solomons. Small plots were 
occasionally seen at Mission stations. In 1961, small 
quantities of seeds of 12 varieties were imported from 
Tanganyika, as a rotation crop with rice... In 1962 and 1963 
variety and spacing trials were carried out. Yields varied 
from 1,071 to 2,092 pounds per acre... In 1963 private 
enterprise became interested and interest is increasing. At the 
beginning of 1965 89 varieties from various sources were 
sent to the Solomons by the Commonwealth Scientifi c and 
Industrial Research Organization in Australia... Yields varied 
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from 220 to 3,020 pounds per acre.”
 Guadalcanal is one of the largest islands in the British 
Solomon Islands Protectorate. The plains begin east of 
Honiara, the capital. Farmers on Guadalcanal are now 
growing soybean commercially, small quantities have been 
exported, and acreage is increasing. One company plans to 
plant 500–1,000 acres in 1966.
 Photos show: (1) Soybeans growing on Guadalcanal in 
an “observation plot.” (2) A local woman planting soybeans 
in a spacing trial. (3) Soybean roots which have very few 
nodules if planted in virgin soil without inoculant. Address: 
Dep. of Agriculture, Honiara.

1486. Soybean Digest. 1966. Sunfl owers lead in USSR. June. 
p. 42.
• Summary: “The oleaginous crops cultivated in the USSR 
include sunfl owers, soybeans, crown fl ax, hemp, castor 
beans, mustard, and cottonseed.
 “The most important of these is the sunfl ower, which is 
now widely cultivated in the Central Black Earth, Volga, and 
Urals regions, and particularly in the Northern Caucasus. The 
Ukraine and Moldavia are also important growing areas.
 “In 1940, the sunfl ower-growing area was 3,543,000 
hectares. In 1965, it was 4,843,000 hectares, which was an 
increase of more than one-tenth in 2 years.
 “After the sunfl ower, the soybean is the most promising 
oil-producing crop in the Soviet Union. Two-thirds of the 
country’s soybean-growing land is located in the Far East, 
mainly in the Maritime and the Khabarovsk Krais and the 
Amur Oblast. The soybean was fi rst cultivated in the region 
in 1915, having been imported from Manchuria. Soybeans 
are also grown in the Southern Ukraine, the Northern 
Caucasus and Moldavia.
 “Soybean-growing area increased from a mere 173,000 
hectares in 1940 to 400,000 hectares in 1960. In 1964 there 
were 871,000 hectares in soybeans in the RSFSR [Russia] 
alone. Last year, over 400,000 hectares were given over to 
soybean production in the Amur Oblast and roughly 500,000 
hectares in the Maritime Krai. On many farms in the Amur 
Oblast, soybeans are grown on 40% to 50% of the arable 
land. Reported yields range from 0.7 metric tons per hectare 
to 1.15 metric tons per hectare.
 “There are 130 oil mills reported in the Soviet Union, 29 
of them operating on cottonseed oil. Capacities range from 
less than 50 tons per day to over 300 tons. Only 46 of the 
130 are equipped with [solvent] extraction units. Production 
costs at many oil mills remain high. They have insuffi cient 
storage facilities.
 Source: “Oleaginous Crops and Vegetable Oil 
Production in the USSR. By S. Kabysh. Bulletin Institute 
for the Study of the USSR. Vol. 23, No. 12, December 1965, 
pages 30-36. Manhardstrasse 6, 8 Munich 22, Germany.”

1487. Small, Howard G., Jr. 1966. Soybeans have returned to 

the East Coast. Soybean Digest. July. p. 20.
• Summary: “The soybean, often referred to as the ‘Wonder 
Crop’ of the century, was originally introduced in North 
Carolina around 1870 by an old sea captain who secured 
seed in the Orient. From such meager beginnings about a 
century ago we have the basis for the tremendous soybean 
industry of today.
 “An estimated 843 million bushels of soybeans were 
produced in the United States during 1965. This represents a 
cash value of slightly more than $2 billion to the American 
farmer. The soybean has indeed found a place in the New 
World agriculture.
 “South Carolina, Georgia, Virginia, and North Carolina 
account for the majority of the acreage along the lower East 
Coast. Total acreage planted in these states during 1965 and 
harvested for beans was approximately 2,266,000 acres. This 
represented 7% of the total U.S. acreage. In 1948 these four 
states accounted for only 408,000 acres or 2.5% of the total 
acreage planted to soybeans.
 “Why has the soybean returned to the East Coast? A lack 
of government acreage controls on soybeans would have to 
qualify as the No. 1 reason for such a big increase in acreage 
in this area. Most of the crops planted on the East Coast are 
subject to acreage control. Tobacco, corn, cotton, peanuts, 
grain sorghum, and small grain all fall in this category. The 
soybean has not yet entered into the area of crop controls 
because there is no present surplus.
 “Effect of Controls: Establishment of production 
controls for most row crops grown in the four-state area has 
caused the acreage of the crops to decline. This idle land 
has rapidly been absorbed by a growing soybean industry 
particularly in the East Coast region. The table above 
shows the recent trend in acreage since 1962. This trend is 
expected to continue because of the easy access of beans 
produced in this area to the deep water ports of Norfolk, 
Virginia, and Charleston, South Carolina. Being close to the 
export markets is a prime advantage the East Coast soybean 
producer has over the midwestern producer.
 As acreage increased on the East Coast so did the 
soybean processing facilities. The ability of this area to 
produce an adequate supply of high-quality beans for the 
mills and for export cannot be disregarded as another reason 
for the increased acreage shown in the table.
 “The recent rapid changes in production technology and 
management techniques are causing an agriculture revolution 
in the East Coast area. Increased cost of production of such 
crops as tobacco has caused many farmers to look for crops 
that can be 100% mechanized. Rising labor cost through 
the enactment of the minimum hour wage law will certainly 
infl uence farmers in their selection of crops. Farmers are 
looking for crops with good profi t potential, low cost of 
production and low man-hour requirements. The soybean fi ts 
all three categories.
 “Price Has Been Good: Average price of soybeans 
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paid to the farmer in this area has not been under $2.30 per 
bushel at harvest in recent years while the price has been 
as high as $2.95 per bushel. Many of these producers are 
averaging 30 to 45 bushels per acre on large acreage. Even 
the new soybean producer has been obtaining good soybean 
yields. For example, the average yield of soybeans in North 
Carolina has remained in the 23.5- to 24.5-bushel range 
while acreage has increased by 250,000 acres. The yield of 
24.5 bushels per acre in North Carolina in 1965 is a new state 
record yield. This was also harvested from a record number 
of acres. New producers are adapting to this crop and the 
technology of producing it faster than their predecessors.
 “The outlook for soybeans in the four states of Georgia, 
South Carolina, North Carolina, and Virginia for 1966 is 
promising. Acreage will probably increase again in 1966 but 
will be limited in certain states by the amount of tillable land 
available. In 1965 the average yield of soybeans for the four 
states was Georgia 20 bushels; South Carolina 23 bushels; 
North Carolina 24.5 bushels; and Virginia 21 bushels. 
This level of production is expected to increase as farmers 
become more profi cient in the production of this new money 
crop. This author would estimate the harvested acreage in 
the four states to be approximately 2.5 million acres in 1966 
or an increase of 10%. Changing farm program in other 
commodities, particularly cotton, could cause a large jump in 
acreage in the two Carolinas.”
 A photo shows a clean fi eld of North Carolina soybeans 
with good growth–at the Coastal Plain Research Station.

1488. Soybean Digest. 1966. China also has a “yield barrier.” 
July. p. 29.
• Summary: “Farmers in the United States may be interested 
to know that China is having the same trouble breaking 
the soybean yield barrier as we are in the United States. 
And they also are working on such things as new varieties 
and fertilizers to increase yields. Of course the soybean 
originated in China and they’re the major competitor of the 
United States. China supplied Japan with 18% of her soy 
beans last year.
 “A report released through Hong Kong says the yield in 
China last year was not as high as originally forecast. There 
was a story in the People’s Daily of China that yields per 
acre have gone up very little in recent years. It appears that 
the 1965 soybean crop in the main soybean area in northeast 
China was closer to 250 million bushels than the more than 
300 million estimated.
 “The People’s Daily says commune members, cadre 
leaders and research leaders have been trying to fi nd the 
answer to higher yields. The Liu Chia Brigade did have 
double the yields of most others. The land there is hilly and 
infertile but years ago Liu developed an eight-character 
charter specifi cally for the area. All the farmers, according 
to the story, took each step in production seriously. Their 
success has led to higher yields year after year. One man in 

the Brigade was named Soybean King. The man said the 
secret was in doing what worked in that area.
 “’A low-yield crop: Quoting China’s Soybean King: 
‘One of the reasons for the low soybean yields was that 
most people simply did not pay much attention to their 
culture, thinking they were a low-yield crop.’ (We have this 
in common with the Chinese.) So the Soybean King started 
high-yield demonstration plots in the area. He convinced 
others high yields were possible. They had meetings to talk 
fertilizer, erosion control, and the eight-character charter 
program, which included careful spacing of the seed. This 
man’s success caught the attention of the nation. In China, 
just as here, there were skeptics saying it might work 
for Chia but wouldn’t in their area. Instead of looking to 
fertilizer, improved seed, etc., they tried to select their own 
seed and take other inexpensive measures which didn’t work.
 “An unpublished report from a Japanese member of 
a team touring China shows the Chinese put a lot of stress 
on ‘Reconstruction by self-efforts’–pulling themselves 
up by their bootstraps. H. Chang, vice president for the 
China International Trade Promotion Commission, told 
the Japanese team they consider political and economical 
measures inseparable. They require that for trade a country 
not be hostile to China, and not follow the two-China idea. 
The Japanese are interested in trade because the Chinese 
have a good soybean at a lower price, often cleaner, plus the 
fact that the two have been trading partners for 1,500 years.
 “New varieties coming: The Chinese leader 
acknowledged their beans have a lower oil content but 
he said new varieties are being developed with higher oil 
content. They’re already being grown experimentally. If 
the Chinese succeed, this will be real competition for U.S. 
beans because China is closer to Japan with lower freight 
costs. He said total trade between China and Japan exceeded 
$300 million last year. Mr. Chang said China is trying to 
surpass U.S. soybeans. He said they’re working in four 
areas: perfection of irrigation for beans, fertilizer use, variety 
improvement and control of plant diseases–an all-out effort.
 “The Japanese team member said there is a lot more 
food in China than 12 years ago when he was there. He was 
the fi rst Japanese to see any soybean food processing plants 
in China. They were small and hired many people, and 
were 15 to 20 years behind Japanese mills in automation. 
The Chinese admitted this and asked advice of the Japanese 
visitors. The Japanese team member was impressed with the 
cleanliness at the soy sauce plant where not a speck of dust 
was to be found.
 “The team member reports ships of more than 40 
countries were at the Tientsin port so many are trading with 
Mainland China. They handle a lot of grain with much of it 
piled outdoors because they don’t have silos or warehouses 
in which to store it. They have few cranes, railroad cars 
or trucks. He said the port was lagging remarkably in 
improvements.”
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1489. Bowen, William; Shook, Edgar. 1966. Why they call 
those soybeans “golden.” Fortune 74:126-29, 186, 191. Aug.
• Summary: Soybeans have become a $2.5-billion crop 
in the U.S., a major U.S. export, and the basis of a hefty 
domestic processing industry. In the futures market, soybeans 
have outdistanced all other commodities in dollar volume of 
transactions. At Chicago’s Board of Trade soybean futures 
are bought and sold in the largest of the seven commodity 
pits–the pit, the famous arena formerly occupied by the old-
time champion, wheat...
 “The U.S. produces about 70 percent of the world’s 
soybeans, and is the only nation with a substantial surplus for 
export. The only other big producer of soybeans, Red China, 
consumes most of its crop at home...
 “Last fall’s crop was four times as big as 1945’s, and 
about 170 times as big as that fi rst offi cially recorded crop in 
1924...
 “Since the early 1950’s, demand for meat, and hence 
for soybean meal, has grown faster in Western Europe and 
Japan than in the U.S., and as a result U.S. soybean exports 
have expanded at an average annual rate of 16 percent since 
1953... In dollar earnings, soybeans and soybean products 
now rank as the U.S.’s No. 1 agricultural export...
 “In recent years margins have tended to be 
uncomfortably narrow...For a big, effi cient crusher, the 
breakeven crushing margin comes to about 17 cents a bushel. 
During the past several years average industry-wide crushing 
margins... have tended to run considerably below that 
breakeven level...
 “Intense competition and meager margins have driven 
many companies out of soybean processing. The number 
of companies in the business has shrunk from about ninety 
in 1946 to sixty-fi ve or so today. Some big companies have 
dropped out, including Spencer Kellogg and General Mills. 
The companies still in soybean processing include six giants, 
all headquartered in the Midwest. Among them they have 
something like 60 percent of the industry’s total crushing 
capacity. The biggest are Central Soya Co. of Fort Wayne, 
Indiana, with a capacity of 84 million bushels a year, and 
Cargill, Inc., of Minneapolis [Minnesota]. Cargill claims to 
have about the same capacity as Central Soya. The other four 
members of the Big Six all have capacities on the order of 50 
million to 60 million bushels a year: Archer Daniels Midland 
Co. (Minneapolis), Ralston Purina Co. (St. Louis), Swift 
& Co. (Chicago), A.E. Staley Manufacturing Co. (Decatur, 
Illinois).
 “These companies all have large interests apart from 
soybeans, Archer Daniels, Cargill, Ralston, and Staley in 
grains, and Swift in meats. Even Central Soya, despite 
its name, gets less than half its revenues from soybean 
processing; the company has spread out on a grand scale 
into other fi elds, including feed manufacturing and grain 
merchandising...

 “Soybean futures work like other commodity futures. 
The future bought or sold constitutes an enforceable contract 
to take delivery of, or deliver, a specifi ed quantity at a 
specifi ed price in a specifi ed month at a specifi ed place. But 
at any time prior to the delivery month the buyer or seller 
can cancel out the contract at will (though not always, of 
course, without loss), simply by taking an equal action in 
the opposite direction. The trader who bought sells, or the 
trader who sold buys, and, lo, everything washes out. The 
earlier and later transactions offset each other. Most futures 
contracts are offset in this way, prior to maturity; at the 
Board of Trade only 1 percent or so are settled by actual 
delivery of the commodities.
 “Basically, the commodity-futures market enables 
holders of large inventories to hedge against inventory losses 
resulting from price declines.”
 Contains a detailed discussion of hedging and 
its complexities and uncertainties. “Hedging is more 
sophisticated than crushing.”

1490. Akeson, Walter R.; Stahmann, Mark A. 1966. Leaf 
protein concentrates: A comparison of protein production per 
acre with that from seed and animal crops. Economic Botany 
20(3):244-50. July/Sept. [23 ref]
• Summary: The essential amino acid production of ten 
crops harvested for forage and 15 crops harvested for seed 
was calculated from the average crop yields in the USA for 
the 10-year period 1953-1962. The highest yields per acre 
came from forage crops, which could be processed into leaf 
protein concentrates; alfalfa was the leader by far (almost 
300 lb per acre of essential amino acids). Soybean seed was 
second (about 185 lb). However soybean meal is still the 
least expensive source of a pound of protein (See Table 2, 
wholesale), Extracting the leaf protein concentrates from 
alfalfa is quite expensive, and some of the protein cannot be 
recovered.
 Note: This is the earliest English-language document 
seen (Aug. 2013) that uses the term “leaf protein 
concentrate” in connection with alfalfa, for food use. 
Address: 1. Research Asst. and Prof. of Biochemistry, Dep. 
of Biochemistry, Univ. of Wisconsin, Madison WI 53706.

1491. Soybean Digest. 1966. Certifi cates of meritorious 
service. Sept. p. 8.
• Summary: Contains a description and photo of two men 
who have worked to help soybeans in America: (1) Wilbert 
E. “Bill” Huge died in the crash of his private airplane 
on 8 April 1966. He was vice president of Central Soya’s 
international division and a member of the company’s board 
of directors and a member of its executive committee. He 
joined the company in 1935 when both Central Soya and the 
soybean industry were in their infancy.
 (2) John Reiser, Jr., for his achievement in breaking the 
U.S., and undoubtedly the world, soybean yield record 2 
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years in succession, in 1964 and 1965. He was the fi rst man 
in recorded history to produce a recorded yield of over 70 
bushels of soybeans per acre. In 1964 he won the Illinois 
5-acre soybean yield contest with 73.5 bushels per acre. He 
won the same contest again in 1966 with a remarkable 82.7 
bushels/acre. “These yields were no fl uke as shown by the 
fact that his entire contest fi eld in 1964 averaged 65 bu/acre 
and in 1965 averaged 68 bu/acre. Mr. Reiser operates a 465-
acre farm near Ashland in Sangamon County, Illinois; he 
grows 230 acres of corn and 170 acres of soybeans. He has 
been planting certifi ed seed for 20 years.”
 Note: This is the earliest document seen (Aug. 2007) 
that mentions “Certifi cates of Meritorious Service” awarded 
by the American Soybean Association. They were awarded 
each September in addition to Honorary Life Memberships, 
which continued to be given until Sept. 1976.

1492. Stefansson, B.R. 1966. Altona, a new variety of 
soybeans. Canadian J. of Plant Science 46(6):693. Nov.
• Summary: “The soybean variety Altona was licensed in 
Canada in April 1966. Altona represents improvement over 
other maturity group 00 (earliest group) soybean varieties in 
yielding ability and in resistance to phytophthora root rot.” 
In Table 1, the yield and composition of Altona are compared 
with those of Acme, Flambeau, and Erect varieties. It’s 
average yield is 17.6 quintals/ha (1 quintal = 100 kg). The 
seed contains 40.7% protein and 19.4% oil. Altona originated 
as a selection from the cross Flambeau x 052-093 in a 
breeding program at the Univ. of Manitoba.
 “Description: Many of the characteristics of Altona are 
similar to those of Flambeau. However Altona matures 5 
days earlier than Flambeau and has outyielded that variety 
by 2.5 quintals [1 quintal = 100 kg] per hectare in tests 
conducted in Manitoba during 5 years (Table 1)... Flower 
color is purple and pubescence is brown. The seed is yellow 
with a dark hilum.” Address: Dep. of Plant Science, Univ. of 
Manitoba, Winnipeg, MAN, Canada.

1493. Weibel, R.O. 1966. Soybean yield trials on upland and 
river terrace soils at Njala University College, Sierra Leone. 
Unpublished data. *
• Summary: Three separate soybean yield trials were 
conducted on upland and river terrace soils using 5 varieties 
imported from Illinois. Yields ranged from 17 to 21 bu/acre. 
Data is also given for 1967. Address: Sierra Leone.

1494. Food and Agricultural Organization of the United 
Nations. 1966. Soybeans: Area harvested, yield, and 
production. FAO Production Yearbook (Rome, Italy) 20:207-
09.
• Summary: The following nations are listed for the fi rst 
time as soybean producers in the FAO Production Yearbook. 
F = FAO estimate. North Korea: Harvested 348,000F ha in 
1948-1952, 375,000F ha in 1952-1956, 385,000F ha in 1961 

through 1965. South Rhodesia: Harvested 1,000 ha in 1961-
1963, 1,000F ha in 1965. The yield was 640 kg/ha in 1961, 
660 kg/ha in 1962, 470 kg/ha in 1963, 410 kg/ha in 1964, 
and 510F kg/ha in 1965. Ruanda-Urundi: Harvested 2,000 ha 
in 1948-1952, and 6,000 ha in 1952-56. No fi gures are given 
for soybean area for 1961-65, however yield fi gures (500-
530 kg/ha) are given for each of those 5 years.
 The Philippines reappeared in 1966. The country 
harvested 1,000 ha in 1952-56, 2,000 ha each year from 1961 
to 1965. The yield increased from 670 kg/ha in 1948-52, to a 
peak of 940 kg/ha in 1961, decreasing to 880F kg/ha in 1965.
 Ethiopia harvested 13,000 ha in 1948-52, 10,000 ha 
in 1952-56, and 10,000F ha each year from 1961 to 1965, 
during which years the yield was 600F kg/ha.
 Under Asia, there is a listing for “China Taiwan.” After 
Asia, there is separate listing for “China Mainland.”
 Name change: Tanganyika (1963) is changed to 
Tanzania, United Rep. of Tanganyika (1964), then Tanzania / 
Tanganyika (1965).

1495. Kovacheva, I. 1966. Sravnitelno izpitvane na niakoi 
sortove soia pri nepolivni usloviia [Comparative testing 
of some soybean varieties under dry-farming conditions]. 
Rastenievudni Nauki (Plant Science, Bulgaria) 3(4):53-57. [6 
ref. Bul; rus; eng]
• Summary: “Summary: Varietal trials were carried out 
in 1961-1962 at the Agricultural Institute near Russé with 
the purpose to establish the most suitable grain soybean 
variety for cultivation under dry-farming conditions. 
Eleven varieties are comparatively tested, nine of which 
are American–Adams, Lincoln, Shelby, Chippewa, Clark, 
Harosay [Harosoy], Hokey, Comet and Mandarin and two 
Hungarian–Iregy and Korona.
 “The trials are run on leached chernozem soil type with 
35 germinating seeds per sq. meter, planted in rows at 50 cm 
apart.
 “The following conclusions may be drawn:
 “1. Unirrigated soybeans grown under Obraszov Chifl ik 
conditions give unstable yields, strongly dependent on 
rainfalls and their distribution throughout the vegetation 
period.
 “2. The early varieties Iregy and Comet are proven as 
best adapted for grain production in the area, yielding 1,470 
and 1,310 kgs grain to the hectare on a three-year average.
 “3. The late varieties are suitable for silage production. 
Clark and Lincoln soybean varieties yield 20,790 and 20,220 
kg/ha fresh mass respectively in 1963.” Address: Agricultural 
Inst. “Obraszov Chifl ik”, Russé, Bulgaria.

1496. Lopes, A. Dias. 1966. Experimentacao de sojas–
Resumo de 7 anos de ensaios [Experimentation with 
soybeans–Summary of seven years of experiments]. 
Jornadas Silvo-Agronomicas (Lourenco Marques) 7[17]:1-7. 
[Por]
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• Summary: These soybean variety trials at Sussundenga 
Experimental Farm [Portuguese East Africa] started in 
1959/60 and continued over 7 years. The two planting dates 
were mid-November and mid-December. The two spacings 
were 60 x 10 cm and 60 x 20 cm. During the fi rst 4 years the 
soybean varieties tested were Acadian, C.N.S., Yellow, and 
279. In 1959/60 C.N.S. gave the best yields. The average 
yield was 988 kg/ha and two trials gave yields of 1,070 and 
1,063 kg/ha. In 1963/64 the variety Otootan was added to 
the trials, and in 1965/66 Hernon 147 (from Rhodesia) and 
Masterpiece were added. Address: Engenheiro Agrónomo, 
B.T.R. (J.P.P.–Moç).

1497. Marinov, M.; Marinova, R. 1966. Po vaprosa za 
smesenoto otglejdane na tsarevitsa za silaj vraiona na Vidin 
[Maize and soybeans grown in a mixture for silage in the 
Vidin area]. Rastenievudni Nauki (Plant Science, Bulgaria) 
3(9):119-27. [11 ref. Bul; rus; eng]
• Summary: “Summary: A trial is conducted over the period 
1961-1963 at the Complex Experiment Station in Vidin with 
the purpose to determine the most proper method of planting 
a mixed crop of maize and soybeans.
 “Planting in rows spaced at 50, 60 and 70 cm, maize 
planting in two-row bands and planting soybeans, in three-
row bands, both bands and rows spaced at 50 cm, as well 
as checked in hills at 60/60 cm and 70/70 cm with two and 
three maize kernels and fi ve soybean grains per hill and 
maize and soybeans grown alone as variants of the trial are 
experimented.
 “Experimental results and other investigations indicate 
that:
 “1. Green mass yield of soybean-maize mixture is equal 
to that of maize alone in years with normal rainfalls, namely 
from 44,750 to 46,020 kg/ha. Yield of the mixture in years 
with scantier rainfalls, however, is 15-23% lower.
 “2. Maize alone, planted in rows 60 cm apart at the 
hectare seed rate of 60 kg, yields on medium rich soils with 
favourable soil-water relations 46,000 kg green mass or 
14,380 feed units and 690 kg digestible protein.
 “Yield of the mixed crop grown under the same 
conditions in rows 50 and 60 cm apart at the rate of 60 kg 
maize seed and 60 kg soybean seed per hectare averages to 
44,240 and 44,750 kg green mass or 13,200 and 13,310 feed 
units or 930 and 960 kg digestible protein respectively to the 
hectare.
 “3. A mixture checked in hills returns 8-14% less green 
mass and 16-22% less digestible protein than a mixture 
planted in rows.” Address: Complex Experiment Station, 
Vidin, Bulgaria.

1498. Nakamura, James I. 1966. Agricultural production and 
the economic development of Japan, 1873-1922. Princeton, 
New Jersey: Princeton University Press. xxiii + 257 p. Illust. 
Index. 24 cm. Series: Studies of the East Asian Institute, 

Columbia University. [149* ref]
• Summary: Japan’s economic growth is usually described 
in superlatives and agriculture is widely viewed as playing 
an unusually important role in this growth. In reexamining 
government statistics about Japan’s historical agricultural 
growth, the author fi nds that the median growth rate was 
not 2.4% as previously believed, but probably no more than 
1.0%. This remarkable fi nding dispels much of the mystery 
surrounding Japan’s miraculous “take-off” in the Meiji 
period.
 Japan was a net food exporter until about 1895. By 
1920 Japan had become heavily dependent on food imports, 
including wheat, soy beans, sugar, and animal products (p. 
126).
 During the Meiji period and until relatively recently, 
most rural households in Japan were nearly self-suffi cient, 
producing almost all of their own cloth, clothes, footgear, 
housing, many farm implements, and most processed foods 
and beverages including “soy sauce, bean paste sauce (miso), 
pickles, rice wine (sake), etc. (p. 127, 139-40).
 Table 5 (p. 228-30) gives the yield of ten Japanese crops 
from 1879 to 1925. The yield of soy beans increased from 
0.516 koku/tan [10.45 bushels/acre] in 1879 (1 koku = 4.96 
bushels; 1 tan = 0.245 acres) to 0.778 koku/tan in 1900 to 
0.915 koku/tan [18.52 bu/acre] in 1919.
 Soybeans are also mentioned on pages 97, 231, and 233. 
Address: New York.

1499. Petrakieva, Irina. 1966. Prouchavane na niakoi 
biologichni i morfologichni kachestva na razlichni sortove 
soia, otglezhdani za zelena masa [Study of some biological 
and morphological qualities of different soybean varieties 
grown as silage crops]. Rastenievudni Nauki (Plant Science, 
Bulgaria) 3(2):25-34. [7 ref. Bul; rus; eng]
• Summary: “Summary: Results are reported from studies 
conducted over the period 1960-1963 under dry farming 
conditions at the Forage Research Institute in Pleven with 
seventeen soybean varieties grown as silage crops. Duration 
of the more important stages of development, height of 
plants, morphological structure and mean weight of plants, 
chemical composition and yield of the green mass, and its 
dry matter and crude protein contents are investigated.
 “Comet (of American origin), Iregy (of Hungarian 
origin) and the Bulgarian varieties Pavlikeni 1, Pavlikeni 2, 
Pavlikeni 502 and Pavlikeni 519 are under the conditions 
of Pleven area earliest, and Harosay [Harosoy], Adams and 
Hokey–all of American origin–latest varieties.
 “Highest green mass yields ranging from 20,690 to 
22,140 kg to the hectare, and dry matter yields ranging from 
5,784 to 6,236 kg to the hectare are obtained on a three-year 
average from the varieties Shelby, Clark, Harosay, Adams, 
Hokey and Lincoln. These yields, however, are considered 
as unsatisfactory and for this reason soybeans should not 
be grown alone but in mixtures with maize or other high 
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yielding late spring forage crops.” Address: Forage Research 
Inst., Pleven, Bulgaria.

1500. Territory of Papua and New Guinea, Department 
of Agriculture, Stock and Fisheries, Annual Report (Port 
Moresby). 1966. Division of Plant Industry. p. 45-128. For 
the years 1964-65. See p. 78, 82, 93, 106, 114.
• Summary: In the section titled “Highlands Agricultural 
Experiment Station, Aiyura” is a subsection on “Soybean 
variety trials (p. 78) which states that trials were planted in 
April 1964 at Aiyura, Gembogl, Goroka, Korn Farm, and 
Wabag, comparing the six varieties which had yielded best 
in observation plots in the localities in 1963. A table shows 
the yield of each variety at the fi rst four sites. The best yields 
were at Korn Farm.
 As part of a pasture research program, three Glycine 
javanica strains were tested at Aiyura (p. 80). Soybean 
research has also been conducted in the past at Epo (p. 82). 
Small soybean variety trials were planted in the Markham 
Valley in May and October 1964 but both failed due to poor 
establishment (p. 93). Growers were supplied with soybean 
inoculum (p. 106).
 A survey of insects on economic plants showed the 
following on soybeans: The polyphagous weevil (Apirocalus 
cornutus) was found in the Markham Valley (Morobe 
District). Dense populations of capsids (Halticus species) 
were recorded at Keravat (Lowlands Agricultural Experiment 
Station, on New Britain island).

1501. Gray, R.W. 1967. Soya bean spacing in a high-rainfall 
environment. East African Agricultural and Forestry Journal 
32(3):265-68. Jan. [13 ref]
• Summary: “Up to date, soya beans have not been grown 
to any great extent on commercial farms in Kenya, but work 
has been pursued at Government research stations for some 
years.” It seems likely that given the right cultivars for the 
right area, yields comparing very favorably with those of 
the USA or Tanzania should be obtained. Describes trials of 
some soybean cultivars in western Kenya where the Kenya 
government has for some years been interested in developing 
commercial cultivation of the crop. Inter-row widths of 12 
inches gave the best yields. This spacing with the cultivar 
“Belgian Congo” attained encouraging yields of about 2,300 
kg/ha at Kisii in 1965. Address: Dep. of Agriculture, Kenya.

1502. Lu, Ying-Chuan; Tsai, K.-H.; Oka, H.-I. 1967. Studies 
on soybean breeding in Taiwan. I. Growing seasons and 
adaptabilities of introduced varieties. Botanical Bulletin of 
Academia Sinica 8(1):37-53. Jan. [24 ref. Eng; chi]
• Summary: “Before 1948, soybean culture in Taiwan was 
quite limited except for growing them for green manure. 
Later, a few varieties introduced from the U.S.A. and Japan 
were extended to certain areas of the island. At present, 
soybean production is growing year after year, arriving at 

55,563 hectares and 61,897 tons in 1965. In retrospect, at the 
beginning of this study, the writers wanted to know why no 
soybeans had been grown in Taiwan, though this valuable 
legume of Asian origin was cultivated in all countries or 
areas surrounding the island. We then learned that this was 
due to lack of adaptive varieties.” Address: 1-2. College 
of Agriculture, Chung-Hsing Univ., Taichung, Taiwan, 
Republic of China; 3. National Inst. of Genetics, Mishima, 
Japan.

1503. Disoy: New U.S. domestic soybean variety. Large-
seeded and/or vegetable-type soybean. 1967. Seed color: 
Yellow, hilum yellow.
• Summary: Sources: U.S. Regional Soybean Laboratory, 
comp. 1967. “The Uniform Soybean Tests, northern 
states, 1966.” RSLM (U.S. Regional Soybean Laboratory 
Mimeograph, Urbana, Illinois) No. 227. Feb. 145 p. See p. 
39-40.

Soybean Digest. 1967. “Announce three new large-
seeded soy varieties.” March. p. 6. Disoy is one of three new 
large-seeded soybean varieties announced by Iowa State 
University [ISU]. C.R. Weber, USDA and ISU soybean 
specialist who developed the varieties, said their release was 
prompted by the increased demand in foreign and domestic 
markets for completely yellow, large-seeded soybeans.
 Weber, C.R. 1967. “Three new and better large-seeded 
soybeans.” Iowa Farm Science 21(12):3-5. June. This is the 
most detailed article seen on Disoy, Magna, and Prize.
 Bernard, R.L.; Cremeens, C.R. 1970. Evaluation of 
Maturity Group 00 to IV Named Varieties of the U.S.D.A. 
Soybean Collection. Urbana, Illinois: United States 
Regional Soybean Laboratory. iii + 31 p. Dec. RSLM 244. 
(A revision of RSLM 205, 1960). See p. 6-7, 30. “Disoy. 
Prior designation: AX80-21. Source: (F6 Ottawa Mandarin 
x Kanro) x (F6 Richland x Jogun). Year named or released: 
1967. Developer or sponsor: Iowa AES (Agric. Exp. Station) 
& USRSL” (U.S. Regional Soybean Laboratory) (p. 6-7). 
Table 6–Grown at Urbana, Illinois in 1968. Disoy. Maturity 
group: I. Weight (grams per 100 seeds): 27.0 [1681 seeds/
pound]. Yield: 38.2 bu/acre. Seed composition: 42.4% 
protein, 22.9% oil (p. 30-31).
 Hymowitz, Theodore. 1984. “Dorsett-Morse soybean 
collection trip to East Asia: 50 year retrospective.” Economic 
Botany 38(4):378-88. Dec. See p. 384. Table 3 shows eight 
“vegetable-type soybean cultivars developed in the U.S. by 
hybridization and selection from germplasm introduced by 
Dorsett and Morse.” Disoy is [Mandarin (Ottawa) x Kanro] x 
(Richland x Jogun). Maturity group I. Address: USA.

1504. Soybean Digest. 1967. The national yield contest. Pick 
of Illinois sets new [soybean] yield record for all time. Feb. 
p. 10, 12, 14, 16 (Cover story).
• Summary: “Harry E. Pick, Chenoa, Illinois, was named 
national champion with the record-smashing yield of 93.02 



SOYBEAN YIELDS AND YIELD RESEARCH (10 BCE to 2021)   766

© Copyright Soyinfo Center 2021

bushels per acre.” A photo shows Mr. Pick.

1505. Small, Howard G. 1967. Soybean now No. 3 crop in 
N.C. News and Observer (Raleigh, North Carolina). March 
14.
• Summary: Production fi gures for the 1966 crop show that 
36.6 million acres were harvested, producing 931.5 million 
bushels, for an average yield of 25.4 bushels per acre–a new 
U.S. record.
 “This represents the largest acreage of soybeans ever 
planted in North Carolina, and the soybean joins corn as the 
only other row crop of more than a million acres.”
 “Soybeans now rank third in gross sales of farm crops 
in North Carolina. Only tobacco and corn bring in more 
gross income to our farmers, with tobacco being valued at 
approximately $511 million and corn at $89 million. If one 
looks at the national situation for 1966, he will fi nd soybeans 
as the number one ‘cash’ crop at 2.4 billion dollars, corn 
second at 2.3 billion, and wheat third at 1.9 billion. What 
happened to four and fi ve? Well, cotton was in fourth at 1.7 
billion, and tobacco was fi fth at 1.3 billion.”
 As of Feb. 1, a North Carolina extension specialist 
will start to work with their production problems. “The 
appointment of an extension specialist to devote all of his 
time to the advancement of soybeans and net farm income 
from soybeans is a giant step forward toward making the 
soybean an even more important crop to North Carolina 
producers.”
 “On Jan. 16 and 17 the winners of the fi rst National 
Soybean Yield Contest were announced. Two soybean 
growers had yields of 93 bushels per acre on a fi ve-acre plot 
or the equivalent of 232 bushels of corn per acre. Mr. Pick 
in Illinois and Mr. Beeson in Iowa proved that high yields of 
soybeans are possible. Many other growers from 17 states 
produced.
 “Unlimited would probably be the most appropriate 
word to describe the outlook for soybeans.” Address: 
Extension agronomy specialist, North Carolina State Univ. at 
Raleigh.

1506. Green, G.D.; Anthony, J.L.; Albritton, R.C.; Crockett, 
S.P.; Hurt, B.C., Jr.; Coats, R.E. 1967. Research on soybean 
varieties for Mississippi: Hill area. Mississippi Farm 
Research 30(3):8. March.
• Summary: “The same soybean varieties were included in 
Experiment Station tests at six locations in 1964, 1965, and 
1966. Five new varieties were also under test in 1966. The 
experiment was lost at the Brown Loam Branch Station in 
1966 due to poor stands, therefore no results are reported 
from that station.
 “Soybean yields measured in bushels per acre are shown 
in Table 1. These data show station yield for all varieties 
and average yields for each variety at all locations for the 
year of 1966, and three-year average yields for 1964-66. 

Only two varieties, Semmes and Paterson produced less 
than 30 bushels per acre when yields from all locations were 
averaged. Davis and Dare, two new varieties, produced 38 
and 37 bushels per acre, respectively for the highest yields, 
however, Jackson, Bragg, Hood, Hampton, Lee, Hill and 
Bossier were among the top yielders. There was very little 
difference in 3-year average yields of these varieties.
 In Table 1: “Soybeans: 1966 yields at 5 locations in 
the hill section of Mississippi.” The varieties are: Jackson. 
Bragg. Bossier. Rebel. Curtis. Hampton. Hood. Hale 3. 
Lee. Hale 7. Hill. Davis. Peckett [sic, Pickett]. Semmes. 
Dare. Patterson. The 5 locations are Holly Springs, Verona, 
Pontotoc, State College, and Brooksville. For each variety 
a 5-station average and a 3-year average are also given. 
Address: Hill stations, Mississippi.

1507. Hanson, W.D.; Probst, A.H.; Caldwell, B.E. 1967. 
Evaluation of a population of soybean genotypes with 
implications for improving self-pollinated crops. Crop 
Science 7(2):99-103. March/April. [10 ref]
• Summary: “The expected improvement in the base 
population resulting from intercrossing of the superior lines 
was developed. Selecting the top 20 lines (5%), intermating, 
and selfi ng in this study yielded a predicted 235 kg/ha (3.5 
bu/A) gain over the base population mean. With epistatic 
variability, as suggested for seed yield, considerations for 
isolating unique genetic combinations become important. 
The importance of creating populations where genetic 
recombinations could potentially occur was discussed.” 
Address: 1. Dep. of Genetics, North Carolina State Univ., 
Raleigh, NC.

1508. Hartwig, E.E. 1967. Research on soybean varieties for 
Mississippi: Delta area. Mississippi Farm Research 30(3):8. 
March.
• Summary: “Productive soybean varieties ranging in 
maturity from late September to early November are 
available for growing in the Delta area. Most of these 
varieties were developed for the area and their adaptation 
was established prior to release and distribution. The best 
adapted of these varieties have on occasion demonstrated 
the ability to produce seed yields of as much as three times 
the State average yield of 22 to 24 bushels per acre. Failure 
to obtain yields of 35 to 40 bushels per acre must be largely 
attributed to the management practices of the individual 
growers.
 “Several new varieties have become available in recent 
years The average maturity dates for 10 varieties are reported 
in Table 1, along with other distinguishing characteristics. 
In addition to maturity, reaction to common diseases is 
an important factor in determining suitability of a variety. 
Table 2 gives the reaction of these varieties to diseases that 
may cause injury when susceptible varieties are grown in 
the Delta area. Each of these varieties will produce seed of 
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good quality. Seed of the early-maturing varieties Hill and 
Dare may at times be damaged prior to harvest if exposed to 
warm, moist weather after maturity. To avoid damage, these 
varieties should be harvested as soon as possible after they 
have reached combine maturity.
 “Bacterial pustule and target spot attack the leaves 
of susceptible soybean varieties. Bacterial pustule can be 
expected to cause a yield reduction of 8 to 15 percent when 
susceptible varieties are grown. All varieties listed are 
resistant. Target spot development on leaves of susceptible 
varieties may cause a yield reduction of as much as 50 
percent. None of the varieties listed is highly susceptible.
 “Phytophthora rot injury can be expected primarily 
when susceptible varieties are planted on low-lying, poorly-
drained clay. Injury may range from failure to obtain a stand 
after a heavy rain to loss of stand during the growing season. 
Weed problems will also be greater with phytophthora rot 
susceptible varieties, because of lack of adequate growth to 
give complete ground shading.
 “For the varieties rated very susceptible to phytophthora 
rot, loss of stand and severe yield reduction can be expected 
upon approximately 70 percent of the soybean-growing soils 
of the Delta. Varieties having a moderately resistant reaction 
will have reduced growth and some loss in stand in the more 
poorly-drained portions of the low-lying fi elds.
 “Injury from root-knot nematodes may be expected 
primarily on sandy soils. Three varieties have adequate 
resistance to avoid injury on heavily infested soils. Cyst-
nematode injury is also more likely to occur on coarser-
textured soils. At present, only a few fi elds near the 
Mississippi River are recognized as having cyst nematode 
infestation. One variety, Pickett, is highly resistant.
 “Use of disease-resistant varieties provides a built-in 
insurance policy against losses from diseases. Seed treatment 
with the fungicides Arasan, Captan, or Spergon provides 
insurance for uniform stands. These materials can be applied 
to the seed most effi ciently when the seed is cleaned.
 “Lee has been the major variety in the area for the 
past 10 years and is still considered to be the best generally 
adapted variety. Lee has a 13-year average production of 
40 bushels per acre from plantings made during May on 
Sharkey clay at Stoneville. The consistency in yielding 
ability of Lee is attributed to its being at least moderately 
resistant to the major diseases causing yield reductions in 
the area. Other varieties should be considered primarily to 
supplement Lee, because of differences in maturity or growth 
type, and for soils where Lee does not perform satisfactorily 
This would include soils infested with nematodes, on lower-
lying clays, or very late plantings.
 “Hill is similar in many respects to Lee but matures 
24 to 28 days earlier. Hill is considered to be the earliest 
maturing variety that can be grown successfully in this area. 
The 13-year average for Hill grown on clay is 9 percent 
below the yield for Lee. Year-to-year fl uctuation in yield of 

Hill is greater than for Lee.
 “Dare is a new variety approximately 10 days later than 
Hill and 16 days earlier than Lee. Dare was increased in 
North Carolina, Virginia, and Missouri. Seed supplies for 
1967 plantings are limited. The 5-year average yield for Dare 
on clay is 6 percent below Lee, but seed yield on sandy loam 
is slightly higher than for Lee. Growth characteristics of this 
variety are very similar to Lee.
 “Davis is a new variety released for production on the 
heavy clay soils of Northeast Arkansas. This variety is about 
two days earlier in maturity than Lee but grows 10 to 14 
inches taller. This added height is an advantage on poorly 
drained clays, but on well drained soils the added height 
results in excessive lodging. The 4-year average yield for 
Davis is 7 percent below Lee on loam and 2 percent above 
Lee on clay. Seed supplies of Davis are limited for 1967 
planting.
 “Pickett is a new variety similar to Lee in many 
respects but with resistance to cyst nematodes. Pickett is 
more susceptible to phytophthora rot than Lee and is less 
consistent in seed production. Consequently, Pickett is 
suggested for only those soils known to be infested with cyst 
nematodes.
 “Semmes is another new variety for which seed supplies 
are in short supply for 1967 plantings. Semmes is 4 days 
later in maturity than Lee, grows taller, but is very resistant 
to lodging. It is suggested for production on the more poorly 
drained clay fi elds. Because of its high degree of resistance 
to phytophthora rot, it can tolerate prolonged wet periods and 
will improve the consistency of seed yields on the poorly 
drained clays The superior growth on the heavy clays aids in 
suppressing weed competition. The 5-year average seed yield 
on sandy loam is 6 percent below the yield for Lee.
 “Bragg has proved well adapted for production on Delta 
soils. It matures approximately 6 days later and averages 
12 inches taller than Lee. Because of the later maturity and 
taller growth, Bragg is better suited than Lee for planting 
after wheat or oats. Because of its high degree of resistance 
to root-knot nematodes, Bragg is well suited for production 
on soils where root-knot nematodes are a problem. The 
8-year average seed yield for Bragg is 5 percent below Lee 
on the sandy loam and 3 percent above Lee on clay.
 Rebel matures approximately 2 weeks later than Lee 
and grows 10 to 12 inches taller. It is very susceptible to the 
disease phytophthora rot and, because of this, it is hazardous 
to plant on clay or mixed soils. The 6-year average yield 
on loam is 85 percent of the yield for Lee. Bossier is quite 
similar to Lee in growth characteristics but matures 2 weeks 
later. The 3-year average seed yield is 8 percent below that 
for Lee.
 “Hampton is the latest maturing variety considered 
suitable for the area. Planting of Hampton should be 
restricted to well drained sandy loam soils where it has a 
7-year yield average 8 percent below Lee. Because Hampton 
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is later in maturity, it can be planted later in the season than 
Lee. Hampton should not he planted on clay or mixed soils, 
because of its high degree of susceptibility to the disease 
phytophthora rot.
 “All varieties discussed have a protein and oil content 
of the seed very satisfactory for present-day processing. 
Comparative yields reported are based upon plantings made 
during May using management practices giving good weed 
control. Several of the varieties have been planted on land 
heavily infested with Johnsongrass. The varieties Bragg 
and Semmes had less yield reduction from Johnsongrass 
competition than did Lee.” Address: Research Agronomist, 
Crops Research Div., ARS, USDA, working in cooperation 
with the Delta Branch Mississippi Agric. Exp. Station, 
Stoneville, Mississippi.

1509. Soybean Digest. 1967. Announce three new large-
seeded soy varieties. March. p. 6.
• Summary: “Disoy, Magna, and Prize are three new 
large-seeded soybean varieties announced by Iowa State 
University [ISU]. C.R. Weber, USDA and ISU soybean 
specialist who developed the varieties, said their release was 
prompted by the increased demand in foreign and domestic 
markets for completely yellow, large-seeded soybeans. Until 
now, Kanrich has been the only large-seeded variety with 
both a yellow seedcoat and hilum (seed scar) that has both 
agronomic and special market acceptance... Weber reports 
that all three of the new varieties mature earlier than Kanrich 
and yield 3 to 5 bushels per acre more.”

1510. Soybean Digest. 1967. The argument over soy 
inoculation: Agronomists versus farmers. March. p. 14.
• Summary:  “The benefi t of soybean inoculation has 
become something of an issue between agronomists 
and farmers. Studies conducted by Northrup King’s 
microbiologist, Dr. Fred Porter, supports the farmer’s view 
that inoculation is profi table.
 “Agronomists maintain that crop failures resulting 
from a lack of bacteria are unheard of; one can hardly 
grow nodule-free soybeans in the fi eld. Consequently, they 
conclude that inoculation can’t be justifi ed.
 “The farmer does not share this view. In 1964, farmers 
inoculated some 17½ million bushels of soybeans on their 
own farms and had another 2 million bushels inoculated at 
the elevator. Why should they cling to inoculation? Are they 
tradition-bound, clinging to outdated publications? Are they 
fl ooded with high pressure advertising? Or do they see some 
concrete benefi t. Porter believes they see some benefi t.
 “A few years ago, Porter says, one of his competitors 
planted fi eld strip plots comparing inoculated with 
uninoculated plantings. Results showed yield increases 
ranging from 2 bushels to 10 bushels an acre–the latter from 
an Illinois farmer who grows soybeans every year. ‘In our 
own prowling through soybean fi elds,’ Porter continued, ‘we 

have noted early nodulation and early vigor in inoculated 
plantings.’
 “Last year Northrup King planted some replicated trials 
to determine the succession of rhizobial serological types 
in a soybean plot. In harvesting signifi cant differences were 
noted in the plants.
 “The table summarizes some of the observations made 
on the plants at harvest. The big difference is in the improved 
yield associated with artifi cial inoculation. Uninoculated seed 
yielded an estimated 34.8 bushels per acre while inoculated 
seed yielded 40.4. The yield increase came about through 
several mechanisms. The inoculated seeds gave better 
emergence. The individual plants from inoculated seed were 
larger. Inoculated beans yielded more pods and more seeds 
per pod than the uninoculated beans. Bigger plants, bigger 
populations, more pods and more beans per pod contributed 
to an increase in bean yield.
 “’At fi rst glance, some of these data may seem 
unreasonable,’ says Porter. Why more beans per pod, for 
example? Preserved plants give a clue. In general, vigorous 
plants give improved seed set. ‘In addition,’ continued 
Porter, ‘we think that the inoculated plants were more mature 
and that they were setting seed in advance of the dry weather 
we experienced. The uninoculated plants seemed less mature 
and may well have been blossoming in the dry spell. Drought 
could well have created some of the difference, although 
drought effect is rooted in the inoculation benefi t. It seems 
doubtful that the uninoculated beans will catch up.’
 “The farmer can also get this kind of comparison and 
yields. However, artifi cial inoculation alone is no guarantee.
 “The farmer must plant quality seed in a good seedbed. 
He must fertilize and control weeds. He must have favorable 
weather and adequate rainfall. Artifi cial inoculation replaces 
none of these. But given good management practices, 
artifi cial inoculation will contribute to profi ts, Porter 
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concluded.”
 A photo shows soybean plants growing in two pots: 
“The plants on the left are from uninoculated soybean seed. 
The larger plants on the right were inoculated and gave better 
emergence and produced more pods and more seeds per pod 
in a Northrup King study.
 A table titled “Interim evaluation of soybean seeds from 
rhizobium succession study.” Single strength inoculated 
soybeans are compared with uninoculated soybeans. The 
estimated increase from inoculation was 5.6 bushels–from 
34.8 to 40.4 bushels per acre. Below the data in the table we 
read: “Data from replicated and randomized row plantings 
made to study succession of rhizobial serological types in 
nodules as a function of plant age. These plants are from the 
second harvest of 10-foot rows planted with 100 seeds per 
row. Row spacing was 30 inches. Estimated yields in bushels 
fi gured by converting seeds per row to seeds per acre and 
then converting seed count to bushels. We assume 5,600 
soybeans per pound.”

1511. Soybean Digest. 1967. Wins Iowa contest with 64.7 
bu. March. p. 13.
• Summary: “Robert J. Randell, Oskaloosa, has been named 
champion in the 1966 Iowa Master Soybean Growers 
Contest with a yield of 64.72 bushels per acre. Howard 
Cakerice, Eldora, was runner up with a 61.26-bushel yield.
 “Randell was presented the John Sand Trophy for the 
top soybean yield in the state. Cakerice was presented the 
Iowa Cooperative Soybean Processors Association silver 
plaque at the same event.
 “The 1966 contest was the largest since the contest 
began in 1941. Last year 485 farmers entered 57 local 
contests. Of these, 342 completed the contest by having 2 
or more acres (selected from a fi eld of at least 10 acres). 
Eighty farmers completing the contest used certifi ed seed 
in the contest. The three top yields in the contest, all over 
60 bushels per acre, were grown with Wayne or Amsoy 
varieties, the newest ones available. Sectional trophies were 
presented for highest yields with certifi ed seed, which was 
used by both Randell and Cakerice.
 “Sectional winners in addition to Randell and Cakerice 
were Bob Blum, Terril, with 48.32 bushels; and Vernon Orr, 
Whiting, with 58.53 bushels.
 “Mr. Randell obtained his championship yield from 
certifi ed seed of Wayne.
 “His contest area was part of a 20-acre fi eld of Mahaska-
Taintor type soil. The fi eld was in alfalfa from 1963 through 
1965. No crop was removed during this time. He said that 
when the alfalfa was ready for harvest it was chopped and 
left in the fi eld. He plowed the fi eld in the fall of 1965.
 “On May 1, Randell applied and disked in 3 pints of 
Trefl an per acre. Then just ahead of planting, the fi eld was 
disked again and harrowed. On May 27 he planted the 
soybeans in 36-inch rows at the rate of 1 bushel per acre. The 

fi eld was rotary hoed once and cultivated twice–remaining 
weed free.
 “The prize-winning crop was harvested Oct. 10 at 9.15% 
moisture.
 “The high yield was attributed to planting a good 
variety, excellent cultural practices, fertile soil, and plenty of 
rainfall.
 A photo shows Robert I. Randell and his wife, Crystal. 
“In addition to farming, Randell attends William Penn 
College in Oskaloosa.” Address: Illinois.

1512. Harper, J.C. 1967. Soyabeans (Glycine max (L.) Merr). 
Rhodesia Agricultural Journal 64(2):27-34. March/April. 
[16 ref]
• Summary: Contents: Introduction. Utilisation. Soybeans as 
a human food. Climatic and altitude requirements. Varieties. 
Soil requirements and rotations. Fertilizer requirements 
(and relationship to inoculation). Seed and seed treatment. 
Planting. Management. Chemical weed control. Harvesting: 
For forage, or seed. Yields: Seed, hay, silage. Pests. Diseases. 
Marketing. Economics of production. Analyses (soyabean 
oil meal, expeller or hydraulic process; soyabean forage). 
Acknowledgements. Summary.
 “Rhodesian soyabean production is very small, varying 
from one to two thousand acres with an average yield level 
of between 1.8 and 3 bags (200 lb/bag) of seed per acre. The 
acreage grown for fodder production as distinct from seed 
has varied in the past from about 1,600 to 3,000.
 “Utilization: Soyabeans are used widely [outside of 
Africa] as green shelled beans and dry beans for human 
consumption.” “Soyabean oil is used for shortening and 
margarine manufacture, as a salad oil, in the making of 
candles, core oil, disinfectants, electric insulation, enamels, 
glycerin, insecticides, linoleum, paints, printing inks, soaps 
and many other products.”
 “Depending upon the variety and the locality, time of 
planting will vary from the second half of November to the 
middle of December... There is no control over the marketing 
of soyabeans in this country; the Grain Marketing Board acts 
as a residual buyer. It is commonly accepted that there is 
little profi t in growing the crop until a yield of about 5 bags 
per acre is obtained.” Address: Chief Agronomy Extension 
Offi cer, Dep. of Conservation and Extension, Rhodesia.

1513. Delaware Agricultural Experiment Station; United 
States Department of Agriculture, Agricultural Research 
Service, Crops Research Div. 1967. Notice of release of 
Verde soybean. Newark, Delaware. 3 p. May 1. Unpublished 
manuscript. 28 cm.
• Summary: “The Delaware Agricultural Experiment Station 
and the Crops Research Division, Agricultural Research 
Service, announce the release of a new edible soybean 
variety named Verde. Breeder seed of the new variety was 
produced in Delaware in 1966. Verde is of maturity Group 
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III and has purple fl owers, gray pubescence, and green seed. 
It is a green vegetable soybean developed for the processing 
trade for either freezing or canning. Verde has large seed 
which possess a fi ne fl avor. It is resistant to fungal parasites 
causing the downy mildew, purple stain, and pod-stem blight 
diseases.
 “Verde was developed by research workers at the 
Delaware Agricultural Experiment Station. It was tested 
by research workers of the Crops Research Division and 
cooperating experiment stations in the Mid-Atlantic and 
North Central States. The cross from which it was selected 
(Aoda X AO-7445) was made at the Crops Research 
Division, Beltsville, Maryland. The line AO-7445 was 
obtained from Ames, Iowa and was from the cross Richland 
X Jogun. The selection of the Verde soybean and preliminary 
evaluations were made at the Substation Division, Delaware 
Agricultural Experiment Station, in southern Delaware.”
 A table shows the maturity, height, seed weight, yield, 
and chemical composition of Verde: Maturity for processing 
(green): 85 days. Maturity for combining (dry): 118 days. 
Height: 34 inches. Weight of 100 seeds for processing: 74 
gm. Weight of 100 seeds for processing: 74 gm. Weight 
of 100 seeds for combining: 32 gm. Yield per acre for 
processing: 2,000 lb. Yield per acre for combining: 25 
bushels. Percentage of protein in seed: 40.9. Percentage of 
oil in seed: 19.2.
 “Seed supplies are being increased in 1967 and will 
be distributed through the appropriate seed organization 
within the state of Delaware. The date agreed upon for the 
simultaneous announcement of the variety name and release 
of publicity is May 1, 1967. Breeder seed will be maintained 
by the Delaware Agricultural Experiment Station.”
 Page 95 of the 1967 Uniform Test Report describes the 
development of Verde, year by year, from 1956 to 1967. 
In 1956, R.C. Oeffel at Beltsville made the cross Aoda x 
A50-7445; the latter variety had been obtained from C.R. 
Weber at Ames, Iowa, and was from the cross of Richland 
x Jogun. In 1957 the F-1 hybrid was grown at Beltsville. In 
1959 the new variety (F-3) was fi rst grown in Delaware at 
the Substation Division, Univ. of Delaware, Georgetown. 
In 1960 F-4 was grown at Georgetown. Single plant 
selections were made on the basis of resistance to Diaporthe 
phaseolorum var. sojae [which causes pod and stem blight] 
and resistance to Cercospora kikuchii [which causes purple 
stain]. Single plant selections were also made in 1961 and 
1962 on the basis of resistance to the two fungi listed above, 
and also on the basis of large seed and goof fl avor. In 1963 
a group of UD3210 lines were compared from yield, seed 
holding [non-shattering], and standing ability [non-lodging]; 
one line, UD3210-31-14 was selected for increase. In 1964 
3210 was increased to several pounds at Georgetown. In 
1965 it was increased to 5 bushels, and in 1966 (F-10) it was 
increased to 80 bushels in Georgetown. It was also entered 
in Uniform Preliminary Test III. In 1967 it was named Verde 

and publicly released on May 1.
 Note: This is the earliest document seen (Nov. 2020) 
that mentions the soybean variety Verde. Address: Newark, 
Delaware.

1514. Bentley, Orville G. 1967. Soybean production in 
the world–Limitations and potentials. USDA Agricultural 
Research Service. ARS-71-35. p. 2-19. May. Proceedings of 
International Conference on Soybean Protein Foods. Held 
17-19 Oct. 1966 at Peoria, Illinois. [18 ref]
• Summary: This is the fi rst paper in Session I, titled 
“Potentials for soybean production and use as related to 
world protein needs,” Nevin S. Scrimshaw presiding. 
Contents: Introduction: “It is generally agreed by students of 
world food problems that the shortage of protein is the most 
critical need now and in the foreseeable future.” Historical 
overview: Piper and Morse, Mildred Lager. An overview of 
worldwide soybean production: USA, Europe. Production 
in Eastern Asia: China, Indonesia, Japan, Taiwan, Thailand, 
India, Soviet Union, Latin America (Brazil, Paraguay), 
Mexico, Colombia, Argentina, Australia (no statistics given), 
Europe (European Russia, Bulgaria, Yugoslavia, Rumania, 
and Czechoslovakia).
 Prospects for further production: USA, southeastern 
Europe, Russia, Thailand, Japan, Brazil, Colombia, 
Argentina, Mexico. Summary.
 “In southern European Russia, commercial soybean 
plantings were reported in the 1870s. In the Far East, 
soybean cultivation may be even older as a part of the culture 
of the local Chinese. Before the revolution, acreage was 
small, however.”
 “Latin America is a relative newcomer in soybean 
production. Brazil is the only country where large acreage 
has been planted for more than a decade. In recent years 
soybeans have been planted in Argentina, Colombia, Mexico, 
Paraguay, and Surinam. Brazil is the major exporter with 
smaller amounts coming from Paraguay and Surinam. 
Venezuela is a major importer and Mexico imports some.
 “Estimates for 1965 show that Brazil produced 
16,610,000 bushels (453,000 metric tons), Mexico produced 
2,482,000 bushels (67,690 metric tons), Colombia produced 
1,835,000 bushels (50,000 metric tons), Paraguay 660,000 
bushels (18,000 metric tons), and Argentina 360,000 bushels 
(9,800 metric tons). Total production of Central and South 
America would be only slightly more than 1 percent of world 
output. In Brazil about 90% of the production is concentrated 
in the state of Rio Grande do Sul, the southern-most part of 
the country. The balance is grown in nearby Santa Catarina 
and Parana. The climate is similar to some of our southern 
states... A major processing plant has been built near Porto 
Alegre.”
 “In Mexico, production began very recently. Almost 
all acreage is in the State of Sonora, bordering Arizona and 
Southern California. Here plantings started in 1959... In the 
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Yaqui Valley, soybeans are always grown under irrigation 
where they fi ll in successfully as a second crop following 
wheat and cotton.” In Colombia, acreage is concentrated 
in the Cauca Valley on the western slope of the Andes. 
In Argentina, acreage up to a few years ago amounted to 
about 1,000 hectares, most of which is grown in the state of 
Misiones, the far northeast area bordering upon Rio Grande 
do Sul in Brazil. In recent years there has been expansion in 
the pampas.
 In the USA, “some expansion to the West is possible 
under irrigated conditions. Research trials in Oregon, 
Washington, and California show yields as high as 80 
bushels an acre. But where water is limited, the highest 
value crops will be favored.” Address: Dean, College of 
Agriculture, Univ. of Illinois.

1515. Romano, I. 1967. Soybeans in Queensland, Australia. 
Soybean Digest. May. p. 72-73.
• Summary: Soybeans have been in commercial production 
in Australia since 1951, when they were planted in the 
Kingaroy district of southern Queensland. Since that time 
the area planted has ranged from 2,000 to 7,000 acres, with 
yields of good crops ranging from 15-20 bushels/acre. The 
single greatest barrier to expansion of the crop is the low 
returns per acre. Today soybean production in Queensland is 
still concentrated in the Kingaroy district, where it is found 
that the crop is profi table only if the yield is 20 bushels/acre 
or more. Presently the entire crop is grown under dryland 
conditions [without irrigation]. It could be that future 
expansion will occur only where irrigation is available.
 Until 1964 almost all of the soybeans grown in Australia 
were grown in Queensland. They started to be grown in 
New South Wales during the summer of 1964-65. Address: 
Agronomist, Dep. of Primary Industries, Brisbane, Australia.

1516. Soybean Digest. 1967. Have crushed soybeans in 
Australia only 3 years. May. p. 73.
• Summary: The soybean crushing industry in Australia 
is new, and soybeans have been processed there for only 
2-3 years. Fairly large amounts of soy oil are imported into 
Australia, largely for industrial uses such as in paints and 
synthetic resins. Current annual usage (1964) is estimated at 
700,000 gallons, as follows: paint 560,000, synthetic resin 
105,000, and other 35,000.
 Soybean production in Australia has so far met with very 
limited success; only 2,000 to 5,000 acres have been planted 
in recent years and only about 1,000 tons of seed have been 
harvested. Most soybean production is in Queensland, in the 
vicinity of Brisbane.

1517. Spencer, F.M. 1967. Marketing. Extension services. 
Research and special projects. British Solomon Islands 
Protectorate, Department of Agriculture, Annual Report. For 
the year 1966. June. See p. 3, 6, 10, 11.

• Summary: In Section IV, titled “Marketing,” under “Other 
produce” (p. 3) states: “18... soya beans were sold both 
locally for pig food and overseas.”
 Section VII, “Extension services,” under “Food and 
other crops” (p. 6) notes that Guadalcanal Plains Ltd. planted 
588 acres of soya beans, which yielded 840 lbs/acre. “Soya 
bean yields were low because of severe drought conditions 
experienced between June and October.”
 Section VIII, “Research and special projects,” under 
“Rice investigations” (p. 10) states that further trials of rice 
and soya beans were conducted.
 Also discusses: A small quantity of local groundnuts, 
which were sold readily at the Honiara market (p. 3). 
Address: Director of Agriculture.

1518. Weber, C.R. 1967. Three new and better large-seeded 
soybeans. Iowa Farm Science 21(12):3-5. June.
• Summary: Contents: Introduction. What they are. Why 
new varieties. The varieties. Adaptation and distribution. 
“Three new and improved large-seeded soybean varieties 
will be available to a few Iowa farmers in 1967. Developed 
by Iowa State University and the U.S. Department of 
Agriculture, the new varieties are: Disoy, Magna, and Prize.” 
“The large-seeded types are superior to fi eld types for 
special food uses as a whole bean or for more or less direct 
processing methods in making miso (a fermented product) or 
tofu (soy curd). In addition they can be used green by home 
gardeners, canners and frozen food processors as well as for 
deep-fat frying or as dry beans in soups. Or, they may be 
baked as mature dry beans.”
 “Large-seeded soybeans available to date, except for 
Kim and Kanrich, have had some limitations–poor seed yield 
and very poor shattering resistance (seed holding).” All the 
new varieties have yellow seeds and yellow hila.
 Table 1 shows “Performance of new and old large-
seeded and small seeded soybean varieties in Iowa, 1961 
to 1966.” The varieties are: Chippewa, Disoy, Blackhawk, 
Magna, Hawkeye, Prize, Kanrich. For Disoy, Magna, 
and Prize: Yield (bu/acre): 35.6 / 37.4 / 36.5. Seed size 
(grams per 100): 26.6 / 26.3 / 26.3. Seed protein content: 
41.6% / 38.9% / 39.2%. Seed oil content: 20.4% / 20.4% / 
20.3%. Address: 1. Asst. Prof. of Agronomy; 2. Research 
Technician, Crops Research Div., USDA-ARS. Both: Iowa 
State Univ.

1519. Tsai, Kuo-Hai; Lu, Y.-C.; Oka, H.-I. 1967. Studies on 
soybean breeding in Taiwan. III. Yield stability of strains 
obtained from disruptive seasonal selection of hybrid 
populations. Botanical Bulletin of Academia Sinica 8(7):209-
20. July. [12 ref. Eng; chi]
• Summary: “Summary: A number of soybean strains 
selected from hybrid populations successively grown in 
spring and summer crop-seasons, and certain introduced 
ones, which were known to be locally adapted, were tested 
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at seven locations (Agricultural Improvement Stations) in 
Taiwan. The yield data, transformed into logarithms, were 
analysed by the regression method as used by Finlay and 
Wilkinson (1963). The hybrid-derived strains, adaptive to 
both seasons, generally had a high mean yield and showed 
stability of yield at different locations. The deviation from 
regression was minor in most varieties. A similar experiment 
made at eight different sites in Hsinchu district also proved 
that a hybrid-derived strain, E27, had a high yield stability. 
As suggested in our previous paper, ‘disruptive selection’ 
of hybrid populations seems to bring about a wide-range 
adaptability of selected genotypes. Breeding for wide 
adaptability and yield stability may be achieved by repeating 
selections in different environments. The phenotypic stability 
of individual plants within plots did not seem to be correlated 
with seasonal and regional stabilities.” Address: 1-2. College 
of Agriculture, Chung-Hsing Univ., Taichung, Taiwan, 
Republic of China; 3. National Inst. of Genetics, Mishima, 
Japan.

1520. Hinson, Kuell; McPherson, W.K.; Robertson, W.K.; 
et al. 1967. Soybeans in Florida. Florida Agricultural 
Experiment Station, Bulletin No. 716. 121 p. Aug. [4 ref]
• Summary: Contents: Foreword, by John W. Sites. 1. 
History and present status of production, by Kuell Hinson. 
2. Economics and marketing, by W.K. McPherson. 3. Soils 
and soil management, by W.K. Robertson, et al. 4. Varieties, 
by Kuell Hinson and R.L. Smith. 5. Culture, by R.L. Smith 
and Kuell Hinson. 6. Pest control: Insects, by L.C. Kuitert. 
Nematodes, by V.G. Perry. 7. Area recommendations: West 
Florida, by C.E. Hutton. Northcentral Florida, by H.W. 
Lundy. Organic soils, by W.T. Scudder. 8. Feeding soybeans 
and soybean products: Introduction, by T.J. Cunha. Beef 
cattle, by F.S. Baker, Jr. and T.J. Cunha. Dairy cattle, by J.M. 
Wing. Swine, by G.E. Comba. Poultry, by R.H. Harms.
 The history chapter notes (p. 1): “The fi rst written record 
of the plant is contained in books by Emperor Sheng-Nung 
[sic, Shen-Nung], written in 2838 B.C., describing the 
plants of China. Soybeans were fi rst mentioned in United 
States literature in 1804; however, they did not become an 
important cultivated crop in the country until more than a 
century later.
 “Soybeans were grown in experimental plots in Florida 
as early as 1925 and were occasionally grown by farmers 
before 1940. However they were not an established crop in 
any area of the state until the late 1940s. Florida production 
more than doubled from 1960 to 1965 and is expected to 
continue its rapid expansion.”
 Florida production (p. 7-9): “Soybeans were fi rst 
evaluated as a potential forage crop for Florida from 1925 
through 1938. Forage production was generally satisfactory, 
but seed production, to meet local demands for forage 
plantings, was not dependable.” “A signifi cant amount of 
production in Florida occurred only after the Ogden variety 

became available. Most of the 8,000 acres grown in 1949 
[the fi rst year for which statistics are available] were Ogden 
soybeans concentrated in west Florida.” A rapid increase in 
production began when the Jackson variety was released in 
1953. A table (p. 8) shows soybean production in Florida 
yearly from 1949 to 1965. For each year is given: Acres 
planted, acres harvested for beans, total production (1,000 
bushels), average yield per acre, and USA average yield per 
acre.
 Concerning seed treatment (p. 62): Whenever 
germination is less than 85% in Florida, stands of soybeans 
on mineral soils could be improved by treating the seed with 
thiram, chloranil, captan, or other seed-treatment fungicides. 
“Seed planted on organic soils should be treated regardless 
of germination percentage.” However seed treatment should 
never be used on soybeans being planted for the fi rst time in 
new areas because it might interfere with proper rhizobial 
inoculation. In this situation, inoculation with rhizobia 
would generally contribute more to high seed yields than a 
fungicidal seed treatment. Address: Gainesville, Florida.

1521. Army, Thomas J.; Isleib, D.R. 1967. The system 
concept for increasing yields. Soybean Digest. Sept. p. 38, 
40-41.
• Summary: “It is a rare opportunity to speak to a group of 
soybean farmers. Most of the time we talk to corn growers 
who also grow soybeans, to cotton farmers who are growing 
‘Japan’ peas or tobacco, and to peanut farmers who are 
growing ‘a few’ soybeans. The almost second-class status of 
this crop is certainly a contributing factor to the horizontal 
trend of the national yield average.
 “However, the lack of a top priority position of soybeans 
on many farms cannot be the reason for the plateaulike 
appearance of yield levels in 5-acre contest fi elds over the 
last decade. Management of these contest fi elds usually 
includes the use of the most recent technological advances. 
Yet major yield breakthroughs are very infrequent. The 
soybean obviously is a stubborn crop to manage. We do not 
pretend to have all the answers needed to break the so-called 
soybean yield barrier.
 “However, we have given considerable thought, and 
expended a considerable amount of effort on techniques 
and practices to increase soybean yields. We have also 
participated in and contributed signifi cantly to soybean 
research progress at many of the leading experiment stations 
in the United States and Canada.
 “Our ‘system philosophy’ development of an improved 
total management program for increasing soybean yields 
includes many ideas and suggestions from our associates in 
this cooperative research program. We do, however, assume 
full responsibility for the production package that we will 
describe to you.
 “As our research and development efforts on soybeans 
evolved, we decided:
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 “1–That soybeans must be thought of and treated as 
a high-input crop. The concept that soybeans are most 
profi table when they are treated as a ‘scavenger’ crop should 
have been discarded years ago!
 “2–That the ‘systems approach’ fi rst used in the 
aerospace industry, and now widely employed throughout 
the business world, might also be successfully employed in a 
soybean research program.
 “The high input concept is basic to any signifi cant 
increase in the average yield-per acre. With the present 
highly competitive world market for oil and protein, and 
with further price reductions anticipated, it is an absolute 
necessity that innovate productive management techniques 
be employed.
 “Field’s a Factory: The ‘systems approach’ simply 
implies a total management concept. We decided to look at 
the soybean fi eld as a factory–a chemical manufacturing unit 
producing oil and protein in the form of beans. A manager of 
a chemical operation doesn’t segment his thinking. He must, 
when making changes in one component of his production 
unit, consider the need or adjustment of other associated 
parts of the production line. In addition, we also wanted 
to maximize the advantages made possible by developing 
technology. Let me briefl y give you a review of the evolution 
of the concepts involved in our total management system.
 “Recent developments in the technology of effective 
weed control through chemicals gave us the opportunity 
to move aggressively to reduced row widths. Narrow rows 
have long been known to increase soybean yields in the 
Cornbelt. However, reluctance to move to narrow rows 
was at least partially related to the increased ease of weed 
control in wider rows with conventional mechanical tillage 
equipment. An effective chemical weed control program now 
makes mechanical weed control technically obsolete, if not 
economically obsolete.
 “With reduced row widths comes the need for increased 
plant populations. Most experiment stations in northern 
soybean areas now recommend an increase in the amount of 
seed per acre as row width is reduced. We reasoned further 
that an increased plant population would put an increased 
demand on the soil to supply nutrients. Hence, we felt 
strongly that soybeans should be produced at high levels of 
fertility. We cannot accept the widely held philosophy that 
narrow rows are better only at low levels of soil fertility.
 “If you want a small cow you certainly don’t starve the 
calf!
 “Nevertheless, the combination of high fertility levels, 
high plant populations and narrow rows often results in 
reduced yields due to severe lodging and poor pod set. The 
need for improved varieties especially tailored for narrow 
rows was obvious. We are certainly happy to see such types 
now being developed and made available to farmers in some 
areas.
 “However, to develop new varieties particularly adapted 

for narrow rows, high fertility levels, high plant populations 
and for all the diverse soil, disease and climate conditions 
typical of major soybean growing areas will require a major, 
long-term development program by many individuals, seed 
companies and agencies. In the meantime, we needed to fi nd 
a method for modifying present varieties so they would be 
more adaptable to narrow-row, high-fertility culture.
 “While we were exploring these possibilities for 
increasing soybean yields through improved fertilization and 
reduced row spacings, we learned of the work of Dr. I.C. 
Anderson at Iowa State University. This was in 1962. Dr. 
Anderson had increased soybean yields through the use of 
a plant growth regulator called TIBA-2,3,5-triiodobenzoic 
acid. Dr. Anderson found that by applying this chemical at 
the correct time and in the correct amounts he increased pod 
set and hence increased soybean yields 3 to 6 bushels/acre. 
He also found that the treated soybean plants were shorter 
and more conical in shape than the untreated plants.
 “Through a licensing agreement with the Iowa State 
University Research Foundation, Inc., we were able 
to include TIBA in our experimental program. After 1 
year of exploratory experiments at several locations, we 
recognized the opportunity which TIBA offered us in the 
systems approach to higher yield. The chemical, now called 
REGIM-8, when properly applied, minimized or eliminated 
lodging. With TIBA and chemical weed control agents, we 
now had the opportunity to exploit the yield gains of narrow 
rows under high fertility regimes.
 “First-Class Crop: Our proposed management system 
is not complicated. It does, however, demand that soybeans 
be considered a ‘fi rst-class crop’ and not a poor relation. It 
requires the use of all good management practices normally 
required for any crop. For example, soybean soils should be 
well drained. The seedbed should be properly established but 
with a minimum of tillage after plowing. Top quality seed, 
preferably certifi ed, should be planted and inoculum should 
be used.
 “The fi eld should not be a ‘problem weed patch.’ 
It should refl ect the effects of your total weed control 
program in your overall rotations. Where insects and 
disease are problems, they will have to be controlled. Soil 
test information for pH, phosphorus and potassium should 
refl ect an adequate nutrient level for high yields. Magnesium, 
calcium and sulfur, the three secondary nutrients, as well as 
manganese and other micronutrients, must be supplied in 
many areas to insure top production” (Continued). Address: 
Senior Research Assoc. and Supervisor, Crop Physiology 
Research, International Minerals and Chemical Corp.

1522. Army, Thomas J.; Isleib, D.R. 1967. The system 
concept for increasing yields (Continued–Document part II). 
Soybean Digest. Sept. p. 38, 40-41.
• Summary: (Continued): “Remember, a 100-bushel soybean 
crop will contain in the leaves, stems and beans about 370 
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pounds of nitrogen (N), 100 pounds of phosphorus (P2O5) 
and about 240 pounds of potash (K2O). The average soils 
will supply only about 20 pounds of P2O5 and 120 pounds 
of K2O. Without proper fertilization, maximum returns 
from an otherwise effi cient production system will be 
unobtainable. The REGIM-8 system necessitates an adequate 
fertilization program.
 “Dr. Isleib, who is in charge of our cooperative research 
and fi eld testing program for the REGIM-8 system that, 
we believe, can materially increase yields and profi t, will 
discuss, the details and the present ‘state of the art.’
 “Two distinct REGIM-8 systems have evolved, one for 
northern indeterminate type soybeans and one for southern 
determinate types. Research and development have been 
more intensive in the North than in the South. Hence, we 
have greater insight of northern-type beans than of southern 
types. Southern beans and northern beans must be considered 
as two separate entities when discussing management 
systems. First, let’s look at northern types.
 “The narrow-row, high-population, REGIM-8 concept 
for northern beans includes row spacings from solid-
drilled to 30 inches. As row width is reduced, the time to 
obtain complete ground cover is reduced. This is desirable 
because solar energy interception is maximized early in 
the growth of the crop–bare ground between rows does not 
contribute to photosynthesis. Furthermore, early ground 
cover helps materially to shade out weed seedlings. We are 
very optimistic about row widths (drilled or planted) less 
than 20 inches. However, we are well aware that at today’s 
technological level management practices such as weed 
control and spraying may dictate use of rows up to 30 inches. 
Compatibility of equipment between various farm enterprises 
(corn and soybeans, for example) may also be very important 
in determining row width.
 “The optimum soybean population appears to be around 
175,000 to 200,000 plants per acre. In drilled beans this 
means three to four plants per foot of row, seven to eight 
plants per foot in 20-inch rows, and 10 plants per foot in 
30-inch rows. We have yet to increase yields signifi cantly 
by doubling populations from conventional high densities 
of about 200,000 plants to extremes of 300,000 and 400,000 
plants per acre. We are, however, exploring high-population 
plantings in conjunction with rather high, actually excessive, 
levels of growth-regulating chemicals.
 “Final Stands Important: It does not seem suffi cient to 
describe planting rates in terms of pounds, bushels, or pecks 
per acre. Final plant stands are particularly important in the 
REGIM-8 system–low populations simply do not respond 
well to TIBA. We are, therefore, eager to encourage the use 
of more specifi c descriptions for soybean populations such as 
those now accepted in corn management. The development 
of so-called thin line varieties makes these distinctions 
especially important. Our experience suggests that 175,000 
to 200,000 plants per acre are adequate–the higher level 

for thin-line varieties and the lower level for larger, bushier 
types.
 “The task of studying REGIM-8 x narrow row x variety 
interactions has just begun. In fact, it will be a never-ending 
task! With emphasis on variety selection for the narrow-row 
environment, we expect to see many new ‘thin line’ varieties 
in the next 5 years. However, our studies have shown that 
several popular northern varieties respond favorably to 
REGIM-8 and narrow rows. These are Harosoy, Hawkeye, 
Wayne, Clark, Ford, Amsoy and Hark. Chippewa appears 
to be more sensitive and variable than most varieties. While 
this variety performs well in narrow rows, it has responded 
unpredictably to REGIM-8. Thus we are certain that variety 
interaction exists and that we must be selective in the variety 
components of the REGIM-8 system. Furthermore, since this 
growth regulant tends to hasten maturity, we suggest that 
full-season varieties should be used. Specifi c selection must 
be made with regard to local adaptation.
 “Lodging was mentioned earlier. As fertility levels are 
improved and as plant populations are increased in drilled or 
narrow-row culture, we expect lodging problems to increase. 
TIBA reduces plant height and increases early pod set at the 
lower nodes. This combination of effects materially reduces 
lodging. Antilodging effects of TIBA have, in fact, been 
striking. This fortuitous result should contribute signifi cantly 
to yield in years when precipitation and temperatures are 
conducive to lodging.
 “Even without lodging, there is a direct yield increase 
with REGIM-8. This is the result of a change in balance 
between vegetative and reproductive growth. TIBA-treated 
plants fl ower more profusely, set more pods at lower nodes, 
and produce less stem and leaf tissue. Leaf confi guration is 
changed, orientation is more vertical and the lower leaves 
are less shaded. It appears that more of the product of 
photosynthesis is directed toward seed production than in 
unsprayed beans, and that photosynthetic effi ciency of the 
crop community is improved. However, we often note a 5% 
to 10% reduction in seed size suggesting that we need to 
improve photosynthetic effi ciency even further.
 “By directly and indirectly increasing bean yields, 
we believe that the narrow row REGIM-8 system can be 
expected to outyield conventional culture by 10% to 26%. 
One experiment station worker has reported a yield increase 
of 40%.
 “Results from studies conducted in Indiana, Illinois, 
Iowa, Nebraska and Minnesota since 1962 are summarized 
in table 1. The yields are expressed as percent of yield 
in conventional 38- and 40-inch rows without TIBA. All 
available comparisons were included except those where 
obvious overdoses off the chemical occurred or where 
extremes in other variables such as weeds rendered the data 
unreliable.”
 Table 1 goes here.
 “Proper Use Important: Proper use of this growth 
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regulator is vital to the system. The IMC formulation, 
REGIM-8, contains 2½ ounces of TIBA per pint. This 
is enough for 5 acres. We believe that ½ ounce of active 
material per acre is adequate and have recommended this 
level on our label. REGIM-8 includes a surfactant and is 
intended when diluted with water for spraying at an overall 
rate of 20 gallons per acre. This means that the spray boom 
should produce a fl at coverage at the top of the leaf canopy, 
and that rows and middles will be sprayed alike.
 “We hope to have information on low volume 
application (both ground and air) in the near future. 
At present, we feel that the data on 20 gallons per acre 
application supports this spray volume.
 “Application must be made when about 10% of the 
plants show their fi rst bloom, or during the following 7 days. 
Earlier sprays may reduce growth too much, cause excessive 
branching and reduce yields. Later sprays may be ineffective.
 “Most absorption of TIBA occurs within 4 to 8 hours 
after application. Rain sooner than 4 hours may wash some 
TIBA off the leaves, but it is not possible to estimate how 
much is removed. Hence we do not recommend respraying 
in such instances” (Continued). Address: Senior Research 
Assoc. and Supervisor, Crop Physiology Research, 
International Minerals and Chemical Corp.

1523. Army, Thomas J.; Isleib, D.R. 1967. The system 
concept for increasing yields (Continued–Document part III). 
Soybean Digest. Sept. p. 38, 40-41.
• Summary: (Continued): “Normal REGIM-8 response 
is fi rst seen as a drooping of petioles at the point of stem 
attachment. Later, new growth is more vertical, leaves are 
narrow and wrinkled, and height is reduced. Yield responses 
have been best with a 15% to 20% height reduction. Pod set 
is lower than normal on sprayed plants, but low pod set is 
compensated for by increasing the number of plants per foot 
of row. Crowding will tend to result in lengthening the fi rst 
internodes and this automatically raises the pods off of the 
ground.
 “We do not anticipate harvesting problems because of 
lower pod set. We do, however, expect you to use proper 
harvesting techniques. Combine early to reduce shattering 
losses–synchronize your ground and reel speed so that all the 
beans reach the hopper. ‘Cut ‘em low and cut ‘em slow’ was 
the recommendation of the champions!
 “In summary, the past 5 years of experiments with 
northern beans suggest a favorable yield response in 70% of 
all applications where proper rates are applied. There are still 
some unanswered questions regarding the timing of TIBA 
with regard to irrigation schedules. By and large, however, 
we expect the REGIM-8 narrow row system to outyield 
conventional culture by up to 25% and to exceed narrow row 
unsprayed beans by 10% to 15%.
 “Southern Soybeans: Our experiences with southern 
beans are somewhat limited. Timing and rates on southern 

beans are still under intensive experimental study. It is 
certain, however, that spray application, will have to 
precede fl owering by 6 to 8 weeks. Rates will probably be 
comparable to those for northern beans. Also narrow rows 
may be less desirable when the very large southern bean 
types are involved. Our best responses to date suggest more 
modest yield responses in the 10% to 15% range. We remain 
optimistic, and we are anxiously waiting to see the 1967 
results from North Carolina, Mississippi, Georgia, Florida, 
and Arkansas.
 “The work in progress is authorized by a temporary 
permit of the federal government with 1-year duration. 
We hope to have registration for use on northern beans for 
seed in 1968, and for unrestricted use on northern beans 
in 1969. We should have a temporary permit for farm 
cooperator work on southern beans in 1968, and possibly 
full registration for southern beans by 1969 if all goes well.” 
Address: Senior Research Assoc. and Supervisor, Crop 
Physiology Research, International Minerals and Chemical 
Corp.

1524. Caldwell, Billy E. 1967. Engineering soybean 
varieties. Soybean Digest. Sept. p. 34-35.
• Summary: “Soybean yields have increased about 50% 
since 1930-39. Average production for 1930-39 was 16.1 
bu/a, and from 1957-66, it was 24.1 bu/a. During this period 
more than 50 U.S. and about a dozen Canadian varieties 
were or are about to be released. Yields of 90 bu/a from 
these varieties have been reported. In addition to increasing 
production, there are many cases where these varieties 
have prevented a completed crop failure. For example, 
Phytophthora root-rot resistant lines, released in the Midwest 
and Delta areas, have reduced the hazards of crop losses in 
the areas where the Phytophthora rot organism is present. 
Recently, yellow-seeded varieties, Pickett, Dyer, and Custer, 
resistant to the cyst nematode were released.
 “Neither the production data nor the number of varieties 
released should give anyone the desire to sit back and relax. 
There is much to be accomplished in all facets of soybean 
production. It is imperative that we strive for better-yielding 
varieties.
 “Soybean varietal development takes from 12 to 15 
years, from the time two parents are crossed until the fi nal 
evaluation and release. In this presentation we shall examine 
several major facets of soybean varietal development. We 
shall relate the role of the plant breeder and his co-workers, 
the pathologist, entomologist, and the soil scientist, in 
developing a variety, to that of the architect and contractor in 
building a large complex building.
 “When the plant breeder and associates are assigned 
the task of developing a variety, they do exactly the same 
as anyone constructing a building. They begin to develop 
design criteria. They examine the building site and consider 
the location and physical properties of the soil. Because 
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soybeans are sensitive to the length of light and dark periods, 
the area of adaptation is important in choosing the parents. 
With properly chosen parents a variety adapted to the desired 
area can be developed. However, in many cases, one or both 
of the parents are not adapted and an intermediate type may 
have to be developed.
 “Knowledge of the physical properties of the soil is 
again necessary in selecting the proper parents. A fi ne sandy 
soil requires a different plant type from a silty loam. Other 
factors such as nutrient balance–i.e., extremely high or 
low levels of any of the minor or major elements–must be 
examined.
 “In addition to being the anchor and support of the plant, 
the root system performs other vital functions. Some of these 
are:
 “1–Site of nitrogen fi xation. The nodulation bacteria 
Rhizobium japonicum, working symbiotically with the 
plant takes nitrogen from the air and converts (“fi xes”) it 
into a usable form. The amount of nitrogen thus obtained 
is unknown, but estimates as high as 40% are common. 
It may be higher. The amount obtained through nitrogen 
fi xation may vary, depending on the soil and environmental 
conditions. There is the requirement for the addition of lime 
when the soil is too acid.
 “2–Resistance to pests. Organisms in the soil 
antagonistic to the root system must be considered. In many 
areas, incorporation of the resistance to Phytophthora root rot 
is a necessity. Brown stem-rot resistance or cultural methods 
to control the organism must be found. Cyst-nematode-
resistant varieties must be available in areas where this pest 
is a problem. In many cases, a variety must be developed 
with resistance to more than one pest. This makes his job 
more diffi cult. Remember, we still have the No. 1 design 
criterion of a high-producing plant, and as additional criteria 
are added, the effectiveness of reaching the No. 1 object is 
diluted.
 “3–Nutrient and water uptake. The root system must 
be one that can provide as much water and nutrients as the 
plant needs. Therefore, a vigorous and active root system is 
required.
 “With the foundation specifi cations described, the 
above-ground portion can be designed. First, it is necessary 
to obtain a variety that will emerge rapidly from 2 or 3 inches 
and provide a healthy plant. In the design, the central tower 
is most important, because within this are all the facilities for 
the movement of food and water. The plant should be upright 
and tall enough to permit easy harvesting. Here resistance to 
certain diseases that interfere with nutrient movement in the 
plant is also a factor.
 “Now, let’s consider the part of the ‘building’ 
surrounding this ‘superstructure.’ Referred to as the 
canopy, it includes petioles and leafl ets on the main stem, 
or branches which give the plant its shape. The leaves are 
the site of much activity. The leaves capture and transform 

radiant energy (sunlight). This energy is utilized through 
photosynthesis to form sugar. Sugar is converted into plant 
parts through growth and differentiation. Therefore, a canopy 
that will intercept and utilize effi ciently this energy from the 
sun is desirable.
 “In the photosynthesis process carbon dioxide [CO2] is 
required. The plant that is developed should also be effi cient 
in utilizing the CO2. Maximum penetration and use of both 
radiant energy and CO2 are essential criteria for the canopy. 
More research on the role and interactions involved is 
needed. As this information becomes available, varieties that 
perform better in narrow rows may be developed. However, 
we know that in the North, with the use of currently released 
varieties, yield can be increased by using narrow rows. The 
results of narrow-row experiments have been reported in the 
last several issues of the Soybean Digest.
 “To insure maximum utilization of leaf area and 
photosynthetic products, resistance to the foliar diseases 
must be incorporated into the new varieties. Leaf diseases 
now causing the greatest losses are bacterial blight, bacterial 
pustule, and downy mildew. Brown spot, often severe early 
in the season, causes loss of some of the lower leaves. These 
foliar diseases not only decrease the photosynthetic area but 
also utilize many of the products from photosynthesis.
 The next design criterion is ‘interior decorating.’ No 
building is satisfactory unless it has a maximum number of 
rooms properly decorated. We are here concerned with the 
seed, especially number and size. We want the maximum 
number and to hold them in the pods until harvest time. We 
also want a good quality yellow bean. Normally, a yellow 
bean is easily obtained unless, as with the cyst nematode, 
a needed factor (resistance) is closely related to the black 
seed character. It was necessary to look at thousands of 
plants to fi nd the one that was resistant to nematodes and 
which was yellow-seeded. The quality characteristic is more 
diffi cult. Consideration must be given to resistance to several 
organisms such as those causing pod and stem blight, and 
purple stain.
 “We are also concerned about what goes into these 
seed. Maximum oil and protein percentages are desired. 
But problems arise. As the percentage of either of these 
components increases, the percentage of the other usually 
decreases. Efforts must be made to fi nd a maximum for both. 
However, here again we do not wish to sacrifi ce our No. 1 
criteria–yield. In recent years we have become concerned 
about the components of oil (the fatty acids) and proteins 
(the amino acids). We have long been concerned about the 
unsaturation of soybean oil. We need lower linolenic acid 
levels to improve oil stability. High lysine corn has caused 
concern over the protein. For several years we have been 
searching for higher methionine, the limiting amino acid 
in soybeans. Let’s now look at what we envision for the 
future. Our biggest aim is to develop high-yielding varieties. 
Such varieties will be resistant to many root, leaf, and seed 
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organisms previously discussed. New varieties will be more 
specifi cally adaptable. Growers will also have to consider 
not only day-length adaptability but row width, soil type, 
and perhaps specifi c modulation bacteria inoculum as well. 
Types will be developed that are more erect for production in 
narrow rows.
 “There will be more concern for chemical composition. 
Varieties with greater percentage protein with an acceptable 
oil percentage will be released. Attempts to change the fatty 
acid and amino acid content of the oil and protein will be 
made. The goal will be less saturation and a better balanced 
protein. These factors will increase use, and they will expand 
markets for both oil and protein.
 “What about the buyer of this variety we have 
developed? No real estate broker buys a building unless 
he investigates its value and productiveness. For growers 
of soybeans to make the maximum from their investment, 
they must know what they are buying–its requirements and 
its productive potential. In the future, the soybean grower 
must carefully analyze all the factors needed for a maximum 
return on his investment.
 “Finally, a remarkable and sophisticated building can be 
designed, built, and sold, but without an effective manager, 
no profi t will be made and soon the building is in a rundown 
condition. You note I said earlier, that in the future, varieties 
would be released with a higher yielding potential. These 
varieties will only reach this potential if they are managed 
properly. The manager must use the best fertilization, row 
width, weed control, and harvesting practices.
 “In 1966 the National Soybean Crop Improvement 
Council conducted a survey of 135 of America’s top soybean 
growers. The average yield for these growers for their 1966 
crop was about 41 bu/a. Compare this with the national 
average of 25.4. The effect of management is obvious. These 
growers thought that the factors which contributed to their 
success were: fertilization, weed control, better soil, narrow 
rows, and better varieties.
 “I think it is obvious that we who are conducting 
research need to provide the soybean grower with better 
varieties and management ‘know-how.’ However, until the 
producer puts as much effort as possible into maximum 
production, the task will remain half-fi nished.”
 A portrait photo shows Billy Caldwell. Address: Leader, 
Soybean Investigations, Crops Research Div., Agricultural 
Research Service, U.S. Dep. of Agriculture, Beltsville, 
Maryland.

1525. Soybean Digest. 1967. Certifi cates of meritorious 
service. Sept. p. 3.
• Summary: Contains a description and photo of three 
men who have worked to help soybeans in America: 
Laurel C. Meade (President of the American Soybean 
Association), Harry E. Pick (a farmer from Chenoa, Illinois. 
“For producing the record soybean yield of all time–93.02 

bushels per acre on 5 acres in 1966”), and L.M. Phillips (For 
“winning the 500-acre group in the Mississippi Soybean 
Yield Contest in 1965, with a yield of 40.1 bushels per 
acre,...”).

1526. FAO Nutrition Div. 1967. Soybean: Production, 
cultivation, economics of supply, processing and marketing. 
PAG Bulletin (Protein Advisory Group, WHO / FAO / 
UNICEF) No. 7. p. 25-44. Oct. Based on a background paper 
(R.1/Add.21) prepared for the Aug. 1966 PAG Meeting. [3 
ref]
• Summary: The section titled “Production” states: “There 
is limited production in Cambodia, Taiwan (China), and 
Thailand in the Far East and in Italy, Yugoslavia, Rumania, 
Hungary and Bulgaria in Europe.
 “In Africa, soybean has only been grown on a 
comparatively limited area. It was introduced into the 
Union of South Africa in 1903 where there is still a small 
production. The Congos, Rwanda, Tanzania (Tanganyika) 
and Nigeria, have also grown a small amount.”
 The section titled “Soybean work in various countries” 
discusses work in the USA, India, the Congo (Brazzaville), 
Western and Eastern Nigeria, and Mexico.
 “The total acreage under soybean cultivation in India 
is small; according to ad hoc estimates only about 18,000 
hectares of soybeans are planted in India, mainly in the hills 
of Uttar Pradesh, with an annual production of about 5,900 
tons or 320 kg/ha, a very low yield. Elsewhere in the country, 
soybean is cultivated, at best, in a few small pockets. In 
West Bengal, for instance, where the crop is unknown, its 
cultivation and consumption are negligible, except, perhaps, 
among the hill tribes of the Darjeeling district. Preliminary 
experiments have indicated that the plains of West Bengal 
are also suitable for soybean cultivation as a kharif crop 
(sown in late spring and harvested in late summer), but the 
yields are much lower than those in the hills.”
 “Selection and breeding in Africa are increasing in 
importance. In the Congo (Brazzaville) selection started 
as early as 1936 mainly with varieties from the U.S.A., 
Indonesia and Manchuria.
 “In Rhodesia there are now varieties available for grain 
that yield reasonably well... On present knowledge the 
varieties Masterpiece, Hernon 147, Hood, Lee, and Jackson 
are recommended for trial by farmers. In Tanzania, soybean 
production has been restricted to the Nachingwea area in the 
south where in 1960 the total area planted to soybean was 
approximately 2,000 ha., at fi rst using the Dixie variety. With 
the use recently of the higher yielding variety Hernon 237, 
introduced from Rhodesia, the soybean area has steadily 
increased. Most of the Tanzania crop is sold to Far Eastern 
[East Asian] countries.”
 “In Brazil, Colombia, Peru, Ecuador, Paraguay, 
Uruguay, and Venezuela experimental success with some 
of the varieties has made it possible to draw valuable 
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recommendations on the adaptability to different local 
conditions as well as the effect of planting date and seeding 
rate on yield.”
 Note: This is the earliest document seen (Jan. 2016) 
that clearly refers to soybeans in the French Congo (Congo 
Republic), or the cultivation of soybeans in the French 
Congo. This document contains the earliest clear date seen 
for soybeans in the French Congo (Congo Republic), or the 
cultivation of soybeans in the French Congo (1936). The 
source of these soybeans was mainly the USA, Indonesia, 
and Manchuria. Address: Rome, Italy.

1527. Hartwig, E.E. 1967. Soybean cyst nematodes: A 
problem and a solution (Continued–Document part II). 
Soybean News (NSCIC) 19(1):3-4, 6. Oct.
• Summary: (Continued): “The two strains Peking and PI 
90763 had appeared to be equal in their resistance to cyst 
nematodes from all major areas of infestation. Peking was 
of a maturity more similar to that needed and was used as 
the source of resistance in all breeding programs. Later L.I. 
Miller determined that there was some reproduction of cyst 
nematodes on Peking from the area of Holland, Virginia, 
but that PI 90763 was highly resistant. The PI 90763 type 
resistance is being transferred to a Hill type.
 “The area of known soybean cyst nematode infestation 
has expanded appreciably since the pest was recognized 
in 1954. However, the three resistant varieties will permit 
soybean growers in the major areas of infestation to avoid 
injury from the pest. Field studies with each of the three 
resistant varieties confi rm results obtained with NC55 that 
the population of cyst nematodes in the soil drops as rapidly, 
when resistant varieties are grown, as when non-host crops 
such as cotton or corn are grown. At Ridgely, Tennessee, on 
infested soil, Dyer has a 3-year average yield of 44 bushels 
per acre as contrasted to 30 bushels for Hill. Pickett has 
produced 28 bushels per acre on a heavily infested soil low 
in productivity at Clayton, North Carolina, where Lee has 
failed completely. At present, these varieties are suggested 
only for production on farms known to have a cyst nematode 
problem. New material is being developed that incorporates 
a higher level of resistance to phytophthora rot or root-knot 
nematodes. These new types are expected to have wider 
adaptation. This will mean that cyst-resistant varieties will 
be well adapted for non-infested soils as well as for infested 
soils. Oil and protein content of the new resistant varieties is 
similar to susceptible vanities now in production.
 “That the cyst nematode was a production problem in 
parts of Asia was not realized until after it was identifi ed 
in North Carolina. Consequently, information as to its 
destructiveness was not available. The severity of the injury 
in the fi elds where it was fi rst found, the ease with which it 
could be spread to new areas, and the limitations imposed 
by the quarantine all demanded a quick solution to the 
problem. The beginning of the solution came quickly with 

the identifi cation of two strains among 3,500 evaluated 
which were resistant to the nematode. However, because of 
the close association between resistance and colored seed 
coats, the fi rst improved resistant types were unacceptable 
to the processing industry. Quarantine regulations imposed 
additional restrictions in that the nematode could not be 
moved to places most convenient to the research workers 
involved. Progress resulted from persistent efforts and 
complete cooperation of State and Federal research scientists 
in all aspects of the program.
 “The cyst-nematode-resistant varieties Pickett, Custer, 
and Dyer are the result of cooperative plant breeding 
research and illustrate the value of cooperative efforts. Basic 
to this entire program was the availability of the 3,500-strain 
germ plasm collection which was evaluated to locate the 
two resistant types. This collection of types, primarily from 
eastern Asia, is maintained with considerable care to serve 
similar needs in the future, to insure a continued healthy 
soybean industry.” Address: Research Agronomist, Crops 
Research Div., Agricultural Research Service, USDA, and 
Delta Branch of Mississippi Agric. Exp. Station, Stoneville, 
Mississippi.

1528. Thompson, Lyell; Brown, D.A. 1967. Effects of deep 
tillage, massive fertilization, and irrigation on soybean 
production on a rice soil. Arkansas Agricultural Experiment 
Station, Bulletin No. 727. 19 p. Nov. [13 ref]
• Summary: This Bulletin begins: “The soybean acreage in 
Arkansas, and in the South, has increased by giant strides 
during the last two decades. The harvested acreage in this 
state rose from 0.21 million in 1945 to 1.22 million in 1955 
and to 3.73 million acres in 1966. There is reason to believe 
that the acreage will continue to increase during the decade 
ahead.”
 Summary and Conclusions: In 1960 an experiment was 
established on a Crowley silt loam to study the effects of 
irrigation, various tillage practices, and massive fertilization 
with phosphorus and potassium on soybean yields. These 
cultural practices were imposed on one site in 1960 and on 
another site during 1961 and 1962.
 “From 1963 through 1965 the residual effects of 
the massive fertilization and deep tillage were studied. 
Molybdenum and zinc variables also were imposed on the 
experiment during the residual study.
 “The experimental results showed that:
 “1. Irrigation signifi cantly increased soybean yields in 
three years out of four, for an average yearly increase of 7.5 
bushels per acre.
 “2. Moldboard plowing to a 10- to 12-inch depth had no 
effect on soybean yields during the seasons the fi elds were 
deeply plowed, but tended to reduce yields during the three 
subsequent years.
 “3. Massive fertilizer applications of phosphorus and 
potassium neither increased nor decreased soybean yields 
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during the years the fertilizer was applied, but generally 
increased yields during the three subsequent years. 
This massive fertilization was in addition to the regular 
fertilization of 300 pounds of 0-20-20 made in each year of 
the study.
 “4. Neither molybdenum seed treatment nor a zinc foliar 
spray affected soybean yields on this soil.”
 A bar chart (p. 1) shows “Average yields of soybeans 
in Arkansas during three ten-year periods between 1946 
and 1953.” During 1946-55 the yield was 18.0 bushels per 
acre. 1951-60 was 18.4 bushels per acre. 1956-65 was 20.8 
bushels per acre.
 On the last page is a map: “Location of the main station, 
branch stations, and substations of the Arkansas Experiment 
Station.” Address: Agronomy Dep., Fayetteville, Arkansas.

1529. Aylesworth, John Wilde. 1967. Selection for yield in 
segregating generations for two soybean crosses grown at 
stress and non-stress soil fertility levels. Thesis, University 
of Minnesota, Minneapolis. 81 p. Dec. [36 ref]
Address: Minneapolis, Minnesota.

1530. British Solomon Islands, Department of Agriculture 
(Honiara). 1967. Experimental growing of rice and 
soyabeans. 28 p. For the period June-Dec. 1966. See p. 2-4. *
• Summary: Pages 2-4 state that the average yield of 
soyabeans planted in May was 1,493 lb/acre, compared with 
693 lb/acre for those planted in June; the later planting was 
more affected by drought. The crop planted in May fl owered 
and matured more quickly than the one planted in June. 
HLS varieties performed best when sown in April/May and 
CSIRO varieties best when planted in June/July.

1531. British Solomon Islands, Department of Agriculture 
(Honiara). 1967. Rice and soyabean report. 17 p. For the 
First Growing Season 1967. See p. 8. *
• Summary: Page 8 states that, for a commercial venture, the 
average yield of soyabeans was 900 lb/acre and of upland 
rice was 1300 lb/acre.

1532. Radomirov, P.; et al. 1967. Vlianie na molibdena vazhu 
dobiva i niakoi biohimichni izmenenia na graha, soiata i 
lintsernata [The infl uence of molybdenum on the yield and 
some and some biochemical alterations of peas, soybeans, 
and alfalfa]. Pochvoznanie i Agrohimia (Pedology and 
Agrochemistry) No. 3. [Bul]*
Address: Bulgaria.

1533. Leng, Earl R.; Hymowitz, T.; Farnham, C.H.; Pande, 
R.K. 1967. Performance of U.S.-developed soybean varieties 
in northern and central India (Abstract). Agronomy Abstracts. 
p. 37.
• Summary: “Soybean varieties developed in the United 
States gave very promising results in trials conducted at 

Pantnagar (latitude 29º North) and Jabalpur (latitude 23º 
North). Soybeans are at present virtually unknown as a fi eld 
crop in these areas... The varieties Bragg, Hardee, Hampton 
266, and Clark 63 gave highest yields. At Pantnagar, the 
variety Bragg attained yields up to 3635 kg/ha (over 53 bu/
acre) in replicated trials... The crop appears to have great 
promise as an oil and protein supplier in India, and to be well 
suited for growing in annual rotation with wheat as a winter 
crop.”
 Note: This is the earliest document seen (Sept. 2010) 
that mentions Pantnagar, India, in connection with soybeans. 
Address: Univ. of Illinois; Uttar Pradesh Agricultural Univ. 
(India); Jawaharlal Nehru Agricultural Univ. (India).

1534. Malawi Department of Agriculture, Ministry of 
Natural Resources, Annual Report. 1967. Legumes. For the 
year 1963/64. Part II. 142 p.
• Summary: In the section on “Legumes,” the subsection 
titled “Soya” (p. 28) reports that two soybean variety trials 
were conducted at Bvumbwe [the Bvumbwe Tung and 
Agricultural Experiment Station, Box 748, Limbe]. The fi rst 
trials were from 1961-63. During this period, Hernon 107 
gave the best seed yields (1,153 lb/acre), followed by Pelican 
(1,090), and Hernon 147. The mean yield for 5 varieties was 
946 lb. The second trial tested 3 varieties from Japan and 6 
from Southern Rhodesia. They were planted on 3 Dec. 1963. 
Geduld gave the best yield (1,742 lb/acre), followed by Lee 
(1,307) and Hood (1,307).
 The subsection titled “Soya Beans” (p. 29) states that 
the variety collection at Chitedze [Agricultural Research 
Station, Chitedze, Box 158, Lilongwe] was planted to renew 
seed. Ten varieties that yielded over 800 lb/acre are listed. 
“At Chitala [Chitala Experiment Station, Salima] the long 
term variety Malaya gave 640 lb/acre seed and the medium 
term Volstate 590 lb/acre. There was no response to single 
superphosphate at 200 lb/acre.
 Note 1. Nyasaland achieved independence and was 
renamed Malawi in 1964. Note 2. The title page reads, from 
top to bottom: Ministry of Natural Resources. Annual Report 
of the Department of Agriculture for the Year 1963/64. Part 
II. 1967. Printed and Published by the Government Printer, 
Zomba, Malawi. Address: Malawi.

1535. Marinova, Radka. 1967. Prouchvanena razlichni 
sortove soia za zelena masa i zarno v raiona na Vidin 
[Studies on soybean varieties grown for green fodder and 
grain in the Vidin area]. Rastenievudni Nauki (Plant Science, 
Bulgaria) 4(10):97-109. [18 ref. Bul; rus; eng]
• Summary: “Summary: Studies are carried out during the 
period 1961-1965 at the Complex Experiment Station in 
Vidin aimed at ascertaining most promising soybean varieties 
to be grown for green fodder and grain. Field trials include 
the American varieties Lincoln, Clark, Hokey, Chippewa, 
Harosay [Harosoy], Comet, Adams, Mandarin and Shelby, 
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the Hungarian varieties Iregy and Korona, the Soviet 
varieties Staroukrainska and Biruintsa 12, one Yugoslav 
variety and four native varieties–Pavlikeni 1, Pavlikeni 2, 
Pavlikeni 502 and Pavlikeni 519. The fi eld trials are run on 
the lower terrace of Danube river on soils of the meadow-
carbonate type.
 “It is found that the varieties Pavlikeni 1, Pavlikeni 2, 
Pavlikeni 502, Pavlikeni 519, Korona and Mandarin may 
be harvested for green fodder 77-78 days after emergence. 
Mowing of Adams, Hokey, Harosay, Clark, Lincoln and 
Shelby begins 18-23 days later.
 “With respect to hectare green mass yield in kg the 
following varieties are outstanding croppers: Clark (27,410), 
Shelby (26,310), Lincoln (26,040) and Hokey (25,960). The 
same varieties return also largest amounts of dry matter to 
the hectare.
 “Highest hectare grain yield in kg is produced by 
Chippawa (2,205) and Hokey (2,200). They yield both crude 
protein and crude fats of 1,332 and 1,275 kg/ha respectively. 
The native variety Pavlikeni 2 ranks third with grain yield of 
2,148 kg and crude protein and crude fats of 1,368 kg/ha.
 “Dry matter of the varieties Mandarin, Pavlikeni 519 
and Comet contains largest quantities of crude protein 
(17.78 to 17.98%). Of the foreign varieties tested, Adams, 
Chippawa and Korona have largest protein content of the 
grain (40.20 to 4l.22%) and of the native varieties, Pavlikeni 
2 and Pavlikeni 519 (43.78 and 41.72% resp.).” Address: 
Complex Experiment Station, Vidin, Bulgaria.

1536. Top Soybean Grower Survey. 1967--. Serial/periodical. 
Urbana, Illinois: National Soybean Crop Improvement 
Council.
• Summary: “This is the fourth annual Top Soybean 
Grower Survey conducted by the National Soybean Crop 
Improvement Council. As in previous surveys, this one 
pinpoints the ideas and practices of a large group of soybean 
growers who produce yields substantially above state 
averages.
 “The specifi c areas covered in this survey include:
 “1. A summary of soybean production practices used by 
these farmers.
 “2. A look at expected trends in soybean production 
practices in the 70’s.
 “3. The specifi c changes these farmers are making in 
practices this year (1970).
 “4. A look at top farmers’ estimates of their soybean 
production costs.
 “Early in January 1970, a four-page questionnaire was 
mailed to 730 soybean growers in 25 states. 11 growers 
receiving the survey had produced above-average yields 
in their areas or were known as careful and experienced 
soybean growers.
 “A total of 309 questionnaires were returned in time for 
tabulation.

 “Because of regional differences in yield potential and 
cultural practices, the surveys are divided into four regions: 
Midwest, Southeast, Delta, and West. When possible, 
answers are given as averages. In other cases, the results 
are indicated by number of farmers giving this answer. 
Discrepancies in totals can be the result of growers not 
answering questions or giving a split answer.
 “Note: The National Soybean Crop Improvement 
Council wishes to thank the farmers who cooperated in this 
survey. Their assistance in this and three previous surveys 
has been very helpful to the Council and soybean growers in 
general.
 Maps of the four regions are shown on the bottom half 
of this page. Address: Urbana, Illinois.

1537. King, E.W. 1967? Soybeans (Glycine max) variety 
trial. British Honduras, Department of Agriculture, Annual 
Report (Belize City) 23 + [6] p. For the year 1966. See p. 7-9. 
Undated.
• Summary: The title on page 1 states that this annual report 
is “For the year ended 31st December, 1966.” “The year 
1966 was generally unfavourable to agriculture; it was a wet 
year...”
 In Part VII, titled “Investigations” (p. 7-11), is a section 
titled “Soybeans (Glycine max) variety trial” (p. 8-9), which 
begins: “Five varieties of soybeans were introduced to 
Central Farm to study the environmental response to yield 
and growth. The germination percentage of all the varieties 
was about 90%. The seedlings progressed well until the 
second week after germination at which time torrential rains 
caused severe waterlogging throughout the entire block.
 “There was also a slight infestation of insects Diabrotica 
spp. which was controlled by sevin. Caterpillars also caused 
reduction in yield. Because of this no statistical analysis was 
done.”
 Table 1 lists the fi ve varieties tested at the Central Farm, 
the yield of each (in lb/acre) in each of four blocks, and the 
average yield. The varieties and their average yields are: San 
Pablo 898 lb/acre [14.97 bushels/acre]. Blanca 608. Acadian 
570. X.L.M. 495. Harbin 440. A sixth variety, Improved 
Pelican, was later introduced but the yield was low due to 
very unfavorable climatic conditions.
 Table II gives the results of the spacing trial, but they 
are not considered signifi cant. Appendix I shows that (as of 
31 Dec. 1966) the Chief Agricultural Offi cer is E.W. King 
in Belize City. At the Central Farm, the agronomist is M.W. 
Silvey and the agricultural offi cer is N.E. Wade.
 Talk with Wayne Olson at National Agricultural Library 
(Beltsville, Maryland), Information Research Services 
Branch. He checked these annual reports back to 1945 and 
this is the earliest mention of soybeans (Glycine max) that he 
could fi nd.
 Note: This is the earliest document seen (Feb. 2009) 
concerning soybeans in British Honduras (renamed Belize 
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in about 1975), or the cultivation of soybeans in British 
Honduras. This document contains the earliest date seen for 
soybeans in British Honduras, or the cultivation of soybeans 
in British Honduras (1966). The source of these soybeans 
is not given. However the British Honduras Annual Report 
(Agriculture) for the year 1968 states that San Pablo, Blanca, 
and Improved Pelican came from Guatemala. Address: 
British Honduras.

1538. McCormick, L.L. 1968. Growing soybeans in 
Louisiana. Louisiana Agric. Cooperative Extension Service, 
Publication No. 1519. 15 p. Jan. Reprinted in 1973.
• Summary: Contents: Introduction. Rotation. Land 
selection. Soils and water management. Lime and fertilizer 
requirements. Seedbed preparation. Varieties: Early 
maturing (Sept. 15 to Oct. 1; Hull, Dare), medium early 
maturing (Hood, Davis, Curtis, Lee, Picket), medium late 
maturing (Bossier, Bragg, Semmes), late maturing (Oct. 
31 to Nov. 7; Bienville, Hampton 266). Plant quality seed. 
Seed treatments: Molybdenum, inoculation. Row spacing. 
Rate and date of planting. Depth of planting. Weed control. 
Irrigation. Diseases. Insects. Harvesting. Marketing. 
Acknowledgement.
 “The soybean crop in Louisiana has grown from less 
than 100,000 acres in 1955 to about 1,300,000 acres in 1967. 
Annual production has increased from just over 2 million 
bushels in 1955 to nearly 30 million bushels in 1967.” 
Address: Specialist (Agronomy), Louisiana State Univ.

1539. Soybean Digest. 1968. 95 bushels wins national 
soybean yield contest. Five 90-bushel winners! Feb. p. 6, 8.
• Summary: “Dean Chandler, Herrick, Illinois, was named 
national champion in the Second National Soybean Yield 
Contest. Chandler produced a record-smashing yield of 
95.16 bushels per acre. For his achievement, Chandler was 
awarded a new McCormick Farmall® 806 Diesel Tractor by 
Elanco Products Co., Indianapolis.
 “Chandler is a relative newcomer as a farm operator. 
He took over the 240-acre family farm only 2 years ago, 
following the death of his father. His contest beans were 
planted on a river-bottom fi eld where a high level of fertility 
had been built up over a period of years. Chandler planted 
certifi ed Clark 63 variety of soybeans in alternating 36 and 
40-inch rows. He broadcast and incorporated 1½ pints of 
Trefl an® for preemergence weed control.
 “The yield of 95.16 bushels per acre tops the 1966 
record yield of 93.02 bushels by over 2 bushels. The 1966 
championship yield was produced by another Illinois 
producer, Harry Pick of Chenoa.
 “The Second National Soybean Yield Contest was 
sponsored by Elanco Products Co., Indianapolis, with the 
support of the American Soybean Association.
 “Regional Champions: George Kimmons, Ozark, 
Missouri, is region 2 champion with a 92.48-bushels-per-

acre yield. Region 2 is comprised of Minnesota, Iowa, and 
Missouri.
 “Kimmons planted certifi ed Clark 63 in 30-inch rows 
and fertilized with 500 pounds of 0-0-60, 460 pounds of 
0-46-0 and 200 pounds of 5-22-24. In addition, Kimmons 
applied and incorporated 1 pint of Trefl an® per acre on a 
broadcast basis for preemergence weed control on his 5-acre 
contest plot.
 “James F. Jacks, Thornton, Mississippi, is region 4 
champion with 90.13 bushels per acre. Region 4 includes 
Arkansas, Louisiana, and Mississippi.
 “Jacks planted certifi ed Bragg variety in 36-inch rows 
and applied 300 pounds of 6-24-24 fertilizer as a plow-
down the previous fall. He also applied 50 pounds of actual 
N per acre before planting in the spring. In addition, Jacks 
applied and incorporated 1½ pints of Trefl an® per acre on a 
broadcast basis for preemergence weed control on his 5-acre 
contest plot.
 “Joe Lutland, Fitzpatrick, Alabama, is region 5 
champion with a yield of 82.56 bushels per acre. Region 5 
includes Kentucky, Tennessee, Alabama, Georgia, Florida, 
South Carolina, North Carolina and all northeastern states.
 “Rutland planted certifi ed Lee and Hampton varieties 
of soybeans in a unique pattern. He planted one variety in 
30-inch rows with a grain drill and then planted the second 
variety in 30-inch rows running across the fi rst rows at a 
90º angle. His fertilizer program included 1,200 pounds of 
0-16-8 applied broadcast in the spring after the fi rst disking. 
In addition, Rutland applied and incorporated 3 pints of 
Trefl an® per acre on a broadcast basis for preemergence 
weed control on his 5-acre contest plot.
 “Robert Tipton, Plainview, Texas, is region 1 champion 
with an 80.87-bushels-per-acre yield. Region 1 comprises 
Texas, Oklahoma, Kansas, Nebraska, the Dakotas and all 
states west of these states.
 “To produce his prize-winning yield, Tipton planted Hill 
variety with two rows of beans on beds spaced 40 inches 
apart. He fertilized with 400 pounds of 8-16-0. In addition, 
Tipton applied and incorporated 1 pint of Trefl an® per acre 
on a broadcast basis for preemergence weed control on his 
5-acre contest plot.
 “All regional winners were awarded new International 
1700 Loadstar® TRU trucks by Elanco Products Co.
 “Area Champions: The area champions and their per-
bushel yields: Donald Storeholder, Delta, Ohio, 94.16; Roger 
Harms, Allison, Iowa, 90.43; Harry E. Pick, Chenoa, Illinois, 
87.58; S.L. Ford, Wildsville, Louisiana, 83.58; Gerald 
Tarnow, Rolling Prairie, Ind., 79.07; Glenn Lefferdink, 
Firth, Nebraska, 78.87. Bradley Miller, Freeborn, Minn., 
80.45; Alan Small, Huntingburg, Ind., 78.81; Hubert Turner, 
Biggers, Ark., 76.08; Neil Carlson, Jewell, Iowa, 76; Freston 
Boyd, Hopkinsville, Kentucky, 72.30; Sumner Oppedahl, 
Goldfi eld, Iowa, 70.78.
 “Maurice Gray, Highland, Kans., 70.58; John Ludens, 
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Davis, S. Dak., 68.79; Wayne Lederbrand, Pawnee, Ill., 
67.87; Bernard McMenamy, Jr., St. Charles, Mo., 67.51; 
Ted Mitchell, Youngsville, N. C., 64.63; Charles Crawford, 
Eudora, Ark., 63.82.
 “Edward Mechling, Earleville, Md., 62.93; Robert 
Mueller, Deerfi eld, Mich., 62.22; Hugh Birt and Ralph Keel, 
Elko, S. C., 61.16; Dittman Brothers, Dundee, Minn., 60.11; 
and H. H. Huddleston, Lamont, Miss., 57.34.
 “Each area winner received a new International 1100B 
Farm Pickup Truck.
 “Participants in the contest turned in an average yield 
more than double the national average.
 “An average yield of 50.32 bushels per acre was attained 
by 623 soybean producers from 27 states on which Elanco 
Products Co. has complete data. ‘An accomplishment of 
this nature on such a broad scale indicates that considerably 
higher soybean yields are within the reach of most soybean 
producers,’ an Elanco spokesman stated.
 “Elanco offered a computer-processed enterprise 
analysis to all entrants in the Second National Soybean 
Yield Contest. The computations were handled by Agri-Data 
Processing Service of Danville, Ill.
 “The average yields as computed by state were:” The 
table has 2 columns: (1) State. (2) Number of growers. (3) 
Average yield.
 Illinois 126 53.76
 Iowa 122 48.22
 Missouri 73 50.01
 Indiana 47 50.01
 Minnesota 46 42.62
 Nebraska 27 52.82
 Ohio 22 48.43
 Mississippi 17 53.98
 North Carolina 17 49.55
 Texas 16 55.03
 Kansas 16 49.02
 Maryland 16 44.11
 Louisiana 10 60.09
 Tennessee 10 45.24
 Arkansas 9 59.92
 Georgia. 8 55.52
 South Carolina 8 48.38
 Alabama 6 70.30
 Kentucky 5 50.32
 South Dakota 5 45.04
 Wisconsin 5 44.86
 Virginia 5 38.14
 Oklahoma 2 70.42
 Michigan 2 52.23
 New Jersey 1 57.88
 Delaware 1 33.72
 North Dakota 1 19.69
 Photos show: “Five champions with 90 bushels or more, 
from top: Dean Chandler, Herrick, Ill., national winner 95.16 

bu.; Donald Storeholder, Delta, Ohio, area winner 94.16 bu.; 
George Kimmons, Ozark, Missouri., regional winner 92.48 
bu.; Roger Harms, Allison, Iowa, area winner 90.43 bu.; and 
James F. Jacks, Thornton, Mississippi, regional winner 90.13 
bu.”

1540. Soybean Digest. 1968. Reiser wins fourth straight 
victory: 75 bushels wins in Illinois. Feb. p. 8.
• Summary: “John Reiser, Jr., Ashland, won the Illinois 
5-Acre Soybean Contest for the 4th straight year, with a yield 
of 75.04 bushels.
 “Mr. Reiser, who once held the all-time world record, 
has averaged 75.37 bushels per acre for the 4 years. His 
lowest yield was 70.98 in 1966. His highest was 82.7 bushels 
in 1965.
 “Second place winner was Darrel L. Bandy, Blue 
Mound, with a 74.47-bushel average. In third place was 
Nathan Briscoe, Chatham, with 63.86 bushels. Howard 
Zook, Beason, and Homer King, Divernon, tied for fourth 
place, each with a 62.23-bushel average. Mr. Zook had 6 
pounds more total weight per acre of water-free soybeans 
than did Mr. King.
 “Fifth place winner was Allen J. Carley, Milford, with 
60.09 bushels per acre.
 “Forty of the 77 producers in 25 counties reporting 
offi cial yields were awarded Certifi cates for yields of 50 
bushels or more per acre. Average for the 77 contestants was 
50.07 bushels per acre.
 “A total of 133 entries from 33 counties enrolled in 
the contest, a record. But because of unfavorable weather, 
especially at harvest time, there was a larger than normal 
number of ‘dropouts,’ says J.C. Hackleman, director 
of public relations for the Illinois Crop Improvement 
Association.
 “The winners were named at the Illinois Soybean 
Conference at Springfi eld Jan. 29. The conference was 
sponsored by the Association and the Illinois Cooperative 
Extension Service.”
 A photo shows John Reiser.

1541. Soybean Digest. 1968. Tarnow’s 67 bu. tops Indiana. 
Feb. p. 8, 34.
• Summary: “Gerald Tarnow, Rolling Prairie, established 
a new state record in winning the Indiana 5-Acre Soybean 
Yield Contest’s 1967 senior title. His yield was 67.4 bushels 
an acre, eclipsing a 64.3 mark set in 1962 by former State 
Senator Charles M. Maddox, Benton County farmer.
 “The 34-year-old LaPorte County farmer also won the 
contest last year. His 1966 yield was 61.2 bushels an acre.
 “Tarnow, named ‘outstanding young farmer for 1966’ in 
his home county, farms nearly 1,000 acres. Last year he had 
130 acres in soybeans. He has been farming about 11 years.
 “Second in the senior division was Bradley Hensley Jr., 
Williamsport, Indiana Contest.”



SOYBEAN YIELDS AND YIELD RESEARCH (10 BCE to 2021)   783

© Copyright Soyinfo Center 2021

 A photo shows Gerald Tarnow.

1542. Hartwig, E.E.; Edwards, Calton J., Jr. 1968. Soybean 
yields not increased by narrow rows. Mississippi Farm 
Research 31(3):1, 3. March.
• Summary: “Previous studies at Stoneville have shown seed 
yields from adapted soybean varieties of October maturity 
planted during May or early June in 36- or 40-inch rows to 
be similar.
 “Plantings in 28- or 32-inch rows produced lower yields. 
Seed yields from 28-inch rows have been 5 to 30 percent 
below yields in 40-inch rows when both were planted at the 
rate of 10 seeds per foot of row.
 “In most North Central States, plantings in 28-inch 
rows are recommended over wider row widths to achieve 
maximum production. Studies were conducted at Delta 
Branch Experiment Station in 1966 and 1967, to further 
evaluate early-maturing soybean strains to determine 
whether types were available which would give seed yield 
responses in narrow row plantings in the Delta areas of 
Mississippi.
 “Four Row Widths, Two Seeding Rates: The 1966 
plantings were made on May 6 on a Bosket fi ne sandy loam. 
Hill and two experimental soybean strains were planted in 
9-, 18-, 27-, and 36-inch row widths at two rates. At rate 
‘a,’ 10 seeds were planted per foot of row, regardless of row 
width. This would give approximately 160 pounds of seed 
per acre for the variety Hill in 9-inch rows and 40 pounds 
per acre in 36-inch rows. At rate ‘b,’ all plantings received 
approximately 187,000 seeds per acre, regardless of row 
width. For the variety Hill, this would be a planting rate of 
approximately 54 pounds per acre. The experimental strains 
D63-6425 and D61-1513 were shorter types than Hill D61-
1513 also had a more erect growth type than Hill.
 “Seed yield data summarized in Table 1 show that no 
planting rate for Hill or either of the experimental strains 
gave a higher seed yield than was produced by Hill in 36-
inch rows. Planting Hill in 9-inch rows at the rate of 10 seeds 
per foot of row resulted in a 27 percent yield reduction as 
compared with the mean of the two planting rates in 36-inch 
rows. The yield reduction was considered to be primarily the 
result of excessive lodging. As row widths were increased 
to 18 inches or 27 inches, the adverse effects of 10 seeds per 
foot of row were less evident.
 “It made little difference with Hill or the experimental 
strains how 187,000 seeds were distributed per acre. The 
yield in 9-inch rows was only slightly less than in 36-inch 
rows. However, under most management conditions, it would 
be simpler to plant 10 to 12 seeds per foot in 36-inch rows 
than to plant 3 seeds per foot in 9-inch rows.
 “In conducting this study, the same plot area was used 
for each row width. The area received a broadcast treatment 
with Trefl an prior to planting. The 9-inch rows were not 
cultivated. The 18-inch plantings received one cultivation, 

the 27-inch plantings received two cultivations, and 36-inch 
plantings received three cultivations. Broad-leaved weeds 
were removed from the narrow row plantings by hand 
weeding.
 “Wider Type Range in 1967: A wider range of types 
were included in plantings made May 11, 1967 on Sharkey 
clay in row widths of 29, 36, and 40 inches at the rate of 
10 seed per foot of row. Three named varieties, Clark 63, 
Hill, and Dare, cover a range in maturity of September 12 
to October 1. Clark 63 is considered to be best adapted 
in the latitude comparable to the southern third of Illinois 
and Indiana. Clark 63 has an indeterminate growth type 
as contrasted to the determinate growth type of southern 
varieties. The indeterminate varieties begin to fl ower rather 
early and continue to grow for a considerable period after 
beginning of fl owering. Determinate growth type varieties 
must make most of their growth before they begin fl owering. 
The experimental strains D60-5818 and D64-214 had an 
indeterminate growth type similar to Clark 63. All other 
strains had a determinate growth type.
 “Table 2 gives the time of beginning bloom, date of 
maturity and mature height for each of these varieties and 
strains. The strain D65-2262 began fl owering 12 days later 
than Clark 63 but matured only 4 days later. Mature height 
was 6 inches shorter. D61-1513 was similar in maturity to 
Dare but was 7 inches shorter.
 “All eight types produced higher seed yields in 36-inch 
rows than in 40-inch rows (Table 3). Two strains produced 
seed yields in 32-inch rows equal to their yield in 36-inch 
rows, but seed yields in 32-inch rows were lower than in 36-
inch rows for the other six. This yield reduction amounted to 
24 percent for Dare and 14 percent for D61-1513 which is 
similar in maturity but 7 inches shorter than Dare.
 “Pod Height: It has been suggested that the height of 
the lowest pods is raised in narrow rows and as a result 
harvested yield might be increased. The seed yield produced 
below the 4-inch level and below the 6-inch level was 
estimated for each variety in each row width. These results 
are summarized in Table 4.
 “Clark 63 was grown south of its area of best adaptation 
and stands were slightly thinner than for the other strains. 
Clark 63 began fl owering 5 days earlier than D60-5818 and 
D61-214 and 12 days earlier than D65-2262. This early 
fl owering is believed to be closely associated with low pod 
set.
 “Although the early-maturing strain D65-2262 had a 
mature height of only 28 inches, the yield below the 4-inch 
level was only 0.3 bushels per acre and at the 6-inch level 
was slightly over 1 bushel per acre. Row width did not 
infl uence pod height of this strain; but for Clark 63, the 32-
inch width resulted in less seed produced below the 4- or 
6-inch level than in the 36- or 40-inch row.
 “Seed produced below the 4-inch level was negligible 
for all strains except Clark 63. The percentage of total yield 
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of Clark 63 produced below the 4-inch or 6-inch levels at 
Stoneville is in general agreement with results obtained in 
Ohio and Indiana with the variety Harosoy.”
 “Conclusion: Results obtained from planting adapted 
early-maturing soybean varieties and selected experimental 
strains in rows narrower than 36 inches in 1966 and 1967 
give little encouragement that narrow rows is an effective 
means for increasing soybean seed yields in the Delta area of 
Mississippi. The 1966 results emphasize that when plantings 
are made broadcast or in very narrow rows the planting rate 
per acre should not greatly exceed the rate for planting in 
normal row widths.”
 Tables show: (1) Seed yield of Hill and two 
experimental soybean strains grown in four row widths and 
at two rates at Stoneville, Mississippi, 1966.
 (2) Growth characteristics of soybean strains included 
in row spacing study planted May 11, 1967 at Stoneville, 
Mississippi.
 (3) Seed yield in bushels per acre for soybean strains 
grown in a row width study at Stoneville, Mississippi, 1967.
 (4) Seed yield in bushels per acre produced below the 
4- and 6-inch levels for soybean strains grown in three row 
widths at Stoneville, Mississippi, 1967. Address: Research 
Agronomist, Crops Research Div., ARS, USDA, working in 
cooperation with the Delta Branch Mississippi Agric. Exp. 
Station, Stoneville, Mississippi.

1543. Hartwig, Edgar E. 1968. Soybean varieties for the 
Delta. Mississippi Farm Research 31(3):3. March.
• Summary: “Hill, Dare, Hood, Lee, Davis, Semmes, and 
Bragg provide soybean varieties maturing from September 
20 to late October which are capable of producing high 
yields of good quality seed over a wide range of soil 
conditions, when properly managed. The varieties Rebel and 
Hampton are also capable of producing high yields when 
grown on well drained sandy loam soils. Dyer and Pickett 
are special-purpose varieties adapted for production on soils 
infested with cyst nematodes.
 “Selecting varieties maturing over a wider range permits 
more complete utilization of harvesting equipment and also 
distributes risks resulting from either above normal or below 
normal rainfall.
 The 1967 season at Stoneville had appreciably below 
normal rainfall in August, September, and October. As a 
result, yields of late-maturing varieties were depressed more 
than were earlier-maturing varieties.
 “When an early maturing variety such as Hill is planted, 
care must be taken to control weeds. Considerable diffi culties 
can be encountered in attempting to harvest mature beans 
with green, succulent weeds. Weeds will reduce yields of 
all varieties. However, the growth characteristics of the 
varieties Bragg, Semmes, and Davis are such that they 
compete somewhat more effectively with weeds than does 
Lee. Relative maturity dates, average height and other 

identifying characteristics of 12 varieties are given in Table 
1. “Disease Resistance: Disease reaction is an important 
consideration in choice of variety. All varieties have good 
resistance to the diseases bacterial pustule and target spot. 
However, differences in reaction to phytophthora rot, root-
knot nematodes, and cyst nematodes are very distinct. 
Phytophthora rot is a problem on low-lying, poorly-drained 
clays. The poorer the drainage, the greater the risk of injury 
from this disease when susceptible varieties are grown. 
No risk is encountered from planting susceptible varieties 
on sandy loam soils. On clays having moderate to good 
drainage, the varieties with a moderate degree of resistance, 
such as Hill, Lee, and Bragg, will produce satisfactorily. 
Growth may be stunted when very wet periods occur early in 
the growing season.
 “The two varieties Davis and Semmes have a higher 
degree of resistance to phytophthora rot and will produce 
good yields on low, poorly-drained clays. Semmes has 
a higher degree of resistance than Davis, gives more 
complete ground cover, stands better, and is superior in seed 
holding. Semmes has demonstrated an ability to germinate 
satisfactorily on these low-lying soils with rains of 3 to 
4 inches immediately following planting. The reaction 
of varieties available for production in the Delta area to 
phytophthora rot and other diseases is reported in Table 2.
 “Root-knot nematodes may cause injury on light-
textured soils. This is the same root-knot nematodes which 
attacks cotton. Growing a resistant variety such as Bragg on 
infested soil will not only result in improved soybean yields 
but will reduce the nematode population in the soil and, 
consequently, reduce injury to cotton. Hill, Dyer, and Dare 
also have good resistance to root-knot nematodes.
 “Only small areas in Mississippi are recognized as 
being infested with cyst nematodes. The varieties Pickett 
and Dyer are highly resistant to this nematode. Dyer is 
also resistant to root-knot nematodes. Cyst nematodes, like 
root-knot nematodes, are more likely to cause injury on 
the lighter-textured soils. Seed yields for Pickett have not 
been as consistent as for Lee on soils not infested with cyst 
nematodes. Both Pickett and Dyer are more susceptible to 
injury from phytophthora rot than Lee or Hill. However, cyst 
nematodes are most likely to cause injury on light-textured 
soils where phytophthora rot does not cause a problem.
 “Seed yields obtained in 1967 are reported in Table 
3. The planting on loam and the May 12 planting on clay 
received one irrigation about August 20. The May 29 
planting on day suffered rather severe drought stress.
 Tables show: (1) General characteristics of soybean 
varieties when planted in May at Stoneville. The varieties 
are: Dyer. Dare. Hood. Davis. Lee. Pickett. Semmes. Bragg. 
Rebel. Dossier. Hampton.
 (2) Disease reaction of soybean varieties available for 
production in the Delta area of Mississippi. The varieties are 
the same as in table 1. The diseases are: Bacterial pustule. 
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Target spot. Phytophthora rot. Root-knot nematodes. Cyst 
nematodes.
 (3) Seed yields in bushels per acre for soybean varieties 
at Stoneville, Mississippi, 1967. Three soil types and 
planting date are given: Bosket fi ne sandy loam, May 26. 
Sharkey clay, May 14. Sharkey clay May 29. Address: 
Research Agronomist, Crops Research Div., ARS, USDA, 
working in cooperation with the Delta Branch Mississippi 
Agric. Exp. Station, Stoneville, Mississippi.

1544. Reiser, John, Jr. 1968. How I produce maximum 
yields. Soybean Digest. March. p. 6-7.
• Summary: “John won the last four Illinois soybean yield 
contests with an average yield of 75 bushels per acre.” 
Details are given on how he gets such consistently high 
yields. Address: Illinois.

1545. Soybean Digest. 1968. How Chandler produced his 
all-time record yield [95.16 bu/a]. March. p. 34.
• Summary: Describes how Dean Chandler of Herrick, 
Illinois, produced 95.16 bushels of soybeans per acre, 
“which won the second national [soybean yield] contest and 
set an all-time world record. The contest was sponsored by 
Elanco Products Co.
 “Mr. Chandler farms 240 acres with 90 acres in 
soybeans, 30 acres in corn, 80 acres in pasture and 40 of hay. 
He has 30 head of Angus cattle. The contest plot of sandy 
loam grew corn in 1966. Mr. Chandler spring-plowed in 
1967 to a depth of 10 inches, disked two times, and harrowed 
once.
 “He planted certifi ed and germination tested seed of the 
Clark 63 variety at the rate of 90 pounds per acre to a depth 
of 1½ inches April 25. He inoculated his seed and applied 
1½ pints of Trefl an per acre 6 days before planting. The row 
width was 40 inches on planter, closed to 36 inches between 
planter passes.
 “The fi eld was in red clover sod in 1964 and 1965. In 
1966 he applied 3 tons of lime, 200 pounds of potash, 100 
pounds of superphosphate plowed down, 100 pounds of 
NH3, and 120 pounds of 5-20-20. No additional fertilizer 
was applied in 1967.
 “Mr. Chandler rotary hoed the fi eld twice. He then 
experimented with his cultivations. Four rows had no 
cultivation, eight rows had one cultivation, and the remainder 
had three cultivations, His best results were with the rows 
cultivated once.
 “There were 25 inches of rainfall during the season, but 
August was very dry.
 “The champion harvested the fi eld in the late afternoon 
Oct. 20. The beans tested 12.4% moisture and 1% foreign 
matter.”
 A large photo shows Chandler smiling.

1546. Stahmann, Mark A. 1968. The potential for protein 

production from green plants. Economic Botany 22(1):73-79. 
Jan/March. [15 ref]
• Summary: Contents: Introduction. Potential protein 
yields per acre from green plants. Nutritive value of protein 
concentrates from green plants. Economic feasibility of 
protein production from green plants. The potential for 
returns on research on ways to produce protein from green 
plants. Where should research on leaf protein be conducted?
 “Data on protein yields show that forage crops, 
particularly alfalfa, produce several times more protein per 
acre than do seed crops. A graph (p. 74) shows the crude 
protein production from three forage crops and four seed 
crops (in pounds per acre): Alfalfa 2,400, sorghum-sudan 
grass 2,070, corn 1,600, corn seed 780, soybean seed 700, 
wheat 400, and rice 175.” Address: Prof. of Biochemistry, 
Dep. of Biochemistry, Univ. of Wisconsin, Madison WI 
53706.

1547. Williams, David H. 1968. Irrigated castorbean, 
soybean, and saffl ower trials at the northeastern branch 
station. New Mexico State University Agricultural 
Experiment Station, Research Report No. 133. 12 p. March.
• Summary: Irrigated variety trials were conducted at the 
Northeastern Branch Station, Tucumcari, New Mexico. Seed 
shattering was a major problem in the soybean trials. Lee 
was the only variety which exhibited a high and prolonged 
shatter resistance. Favorable yields were obtained, indicating 
the crop is adapted for production in this area.
 Table 6 on page 8 shows that soybean yields have been 
measured at the Northeastern Branch Station from 1955 to 
1964. In 1955 Lee, Dorman, Ogden, Wabash, and Roanoke 
were tested, with Lee giving the highest yield, 50.0 bu/acre. 
Table 7 shows cultural practices and climate conditions for 
the various varieties from 1955-1964. Address: Las Cruces, 
New Mexico.

1548. Davis, L.B.; Laster, M.L. 1968. Effects of systemic 
insecticides on soybeans. Mississippi Farm Research 
31(4):3. April. [1 ref]
• Summary: “Although the three-cornered alfalfa hopper 
feeds on the stems of the soybean plants, it does not attack 
the pods. Studies have shown that girdling which causes 
soybean plants to break off late in the season occurs before 
the plants reach a height of eight inches.
 “Soybean plants will compensate for a certain amount 
of loss of stand without a loss of yield. Studies conducted 
at the Delta Branch Experiment Station in 1966 showed no 
loss of yield on girdled plants. Therefore, a loss of yield from 
the three-cornered alfalfa hopper would not normally be 
expected, although abnormally high populations of hoppers 
may reduce the stand.
 “Effects of system insecticides on soybeans, applied as 
granules and seed treatments, were evaluated at the Delta 
Branch Experiment Station during 1967.
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 “Procedure: Twenty-fi ve systemic insecticide treatments 
and an untreated control were arranged in a randomized 
complete block design with four replications. The soybeans 
were planted June 7, 1967. Insecticide seed treatments were 
applied on the date of planting and granular treatments were 
applied in the furrow with the seed. Counts were made to 
evaluate effects of the treatments on stand and to determine 
the extent of plant deformity resulting from phytotoxic 
effects.
 “Three-cornered alfalfa hopper adults were caged on 
plants in each treatment and mortality was recorded 48 hours 
after caging. Cages were moved to different plants after each 
count and reinfested with hoppers collected from alfalfa 
fi elds.
 “Results: Adjusted mortality of three-cornered alfalfa 
hoppers caged on soybeans following systemic insecticide 
seed treatments and granular applications at planting time is 
given in Table 1. The mortality increased on June 28, July 2, 
and July 7 over the other dates.
 “Soil moisture was low due to an extended dry period 
and rainfall occurred in amounts of 0.02 inch June 26, 0.02 
inch July 1, 1.35 inches July 2, 0.18 inch July 1, 0.18 inch 
July 6. This moisture probably infl uenced the results by 
increasing activity of the insecticides.
 “Most of the treatments gave satisfactory control during 
the period that the soybean plant is susceptible to girdling 
injury. All of the materials gave good control for a period of 
two weeks after the soybeans emerged. Temik granules at 1.0 
lb/acre gave 100% control 30 days after planting when the 
mortality counts were discontinued.
 “Many of the treatments caused a reduction in stand and 
phytotoxic effects were evident as deformed plants in most 
of the treatments. However, deformed plants had no effect 
on stand or yield. Stand reduction, deformed plants and yield 
are summarized in Table 2.
 “Signifi cant differences in stand were indicated but 
no signifi cant differences in yield were found between the 
treatments. Lannate seed treatment at 4 ounces per 100 
pounds of seed, with an 82.7% stand was signifi cantly lower 
than the check. This treatment had 0.9% deformed plants, 
and produced 30.2 bushels per acre. The GC 6506 seed 
treatment at 8 ounces per 100 pounds of seed had a 12% 
stand, no deformed plants, and produced 20.9 bushels per 
acre. Nia. 10-242 granules at 1.0 lb/acre had an 88.8% stand, 
11.4% deformed plants, and produced the highest yield of 
31.6 bushels per acre. Thimet granules at 1.0 lb/acre had 
a 77.9% stand, 4.9% deformed plants, and produced the 
second highest yield of 31.4 bushels per acre. The Azodrin 
seed treatment at 4 ounces per 100 pounds of seed had a 
53.7% stand, 0.5% deformed plants, and produced 29.5 
bushels per acre.
 “Di-Syston granules at 1.0 lb/A, Nia. 10242 granules at 
0.5 and 1.0 lb/acre, Nia. 10242 seed treatment at 4 ounces 
per 100 pounds of seed, and Lannate granules at 0.5 and 

1.0 lb/acre gave good control of the three-cornered alfalfa 
hopper without a signifi cant reduction in stand. Temilk [sic, 
Temik] granules at 1.0 lb/acre and Di-Syston granules at 2.0 
lb/acre gave excellent control of the three-cornered alfalfa 
hopper but there was a signifi cant reduction in stand.
 “Summary: Most of the systemic insecticide treatments 
gave satisfactory control of three-cornered alfalfa hoppers 
on soybeans during the period of susceptibility to girdling 
injury.
 “Phytotoxic effects were evident as deformed plants 
in many of the treatments but had no effect on stand or 
yield. Signifi cant differences in stand were indicated but 
differences in yield between the treatments were not.
 “Di-Syston has label clearance for granular applications 
on soybeans to be used for seed only. Other materials used in 
this study are not labeled for use on soybeans.” Address: 1. 
Assoc. Entomologist; 2. Entomologist. Both: Delta Branch of 
the Mississippi Agric. Exp. Station, Stoneville, Mississippi.

1549. Soybean Digest. 1968. New Alabama association 
organized. April. p. 34.
• Summary: “Alabama’s growing soybean industry, already 
in the forefront of the state’s agricultural enterprises, is 
now backed by a recently formed offi cial organization, the 
Alabama Soybean Producers Association.” Bill Jefferson of 
Guntersville was named as the association’s fi rst president, 
with Ralph Martin of Catherine vice president, and Cecil 
Langley of Mumford secretary-treasurer. A photo shows 
these three men.
 Extension soybean specialist Dean Bond, an exoffi cio 
member of the board of directors, said the association will 
be a defi nite asset to the state’s soybean industry. The names 
of the members of the board of directors and the exoffi cio 
directors are given.
 Alabama producers set three new soybean records last 
year–a 476,000 acre crop, an average yield of 27 bushels/
acre, and a gross income of $32 million.

1550. Soybean Digest. 1968. Soybeans grown no-till after 
small grain. April. p. 26.
• Summary: “Some farmers near Hopkinsville, Kentucky, 
have been growing soybeans by the no-till method after 
barley and wheat with good results, according to J.R. Davie, 
area extension specialist at Hopkinsville.
 “Douglas McKinney, Rt. 7, Hopkinsville, planted 
soybeans no-tillage after wheat in 1967, using 2 pounds of 
Lorox per acre for weed control with good results, reports 
Davie.
 “The Hood beans planted in 40-inch rows yielded 27 
bushels per acre; planted in 20-inch rows they yielded 37 
bushels per acre.
 “The Clark variety planted no-till in 20-inch rows 
after wheat yielded over 50 bushels per acre, according to 
Mr. Davie. In 1967, Clarks also did well after wheat where 



SOYBEAN YIELDS AND YIELD RESEARCH (10 BCE to 2021)   787

© Copyright Soyinfo Center 2021

the ground was plowed, and worked with conventional 
methods. In 2 previous years they had not done well planted 
conventionally after wheat.
 “The wheat straw on the McKinney farm was mulched 
with a rotary mower after the beans were planted. None of 
the straw was removed from the fi eld. Fifty gallons of water 
were used with the herbicide. Less water per acre did not 
give as good weed control, says Davie.
 “On the Young brothers farm near Hopkinsville a fi eld 
of no-tillage soybeans after wheat produced 34 bushels per 
acre, The Youngs used 2 pounds of Lorox per acre on most 
of their 180 acres of no-till beans. Some of the strips of no-
till soybeans on the farm received a heavy rain immediately 
after spraying. Yields on those strips varied from 10 to 21 
bushels per acre due to poor weed control.
 “Yields of weed control demonstration plots of no-
tillage soybeans in the area varied widely last year according 
to the treatment, says Davie. Yield of the check plot (no 
spray) was 3.1 bushels per acre; with planavin, 9.8 bushels; 
sir-mate, 15.8 bushels; dinitroenide, 23.3 bushels; paraquat, 
25.1 bushels; 2 pounds Lorox, 27.6 bushels; and 3 pounds 
Lorox, 27.8 bushels. Fertilizer used was 100 pounds of 8-34-
13 per acre on the row. The Hood variety was used.
 “Three strips of no-tillage soybeans (also of the Hood 
variety) after wheat were used to determine the effect of 
broadcast fertilizer on the beans. The strip with no fertilizer 
produced 26.6 bushels per acre; with 400 pounds per acre of 
7-14-14 broadcast the yield was 30.9 bushels, and with 500 
pounds per acre of 7-14-14, 32.6 bushels.
 “In a check of different’ row spacings of no-tillage 
beans after barley with Hill variety, 40-inch rows yielded 34 
bushels per acre, 20-inch rows 41.6 bushels.
 “The equipment used was the Allis-Chalmers No-Til 
planter.”
 Note: This is the earliest document seen (June 2020) that 
uses the term “no-till” or the term “no-tillage” (regardless of 
hyphenation).

1551. British Solomon Islands Protectorate, Department of 
Agriculture, Annual Report. 1968. Marketing. Agricultural 
production. Research and special projects. For the year 1967. 
June. See p. 3, 5, 12.
• Summary: In Section IV, titled “Marketing,” under “Other 
produce” (p. 3) states: “20... soyabeans were sold both 
locally for pig food and overseas.”
 Section VI, “Agricultural production,” under “Other 
crops” (p. 5) notes: “Commercial crops of rice and soyabeans 
grown on the Guadalcanal Plains by a local company 
[Guadalcanal Plains Ltd.] were harvested during the year and 
produced 203 tons of rice and 440 tons of soyabeans.”
 Section VIII, “Research and special projects,” under 
“Rice investigations” (p. 10-11) states: “100. In the 
dry season three soyabean variety trials were planted. 
Unfortunately very wet conditions occurred soon after 

planting leading to very uneven establishment of the trial 
plots. Mean yields varied from 1,917 lbs/acre to 771 lbs/
acre.”

1552. Sellschop, J.P.F.; Niekerk, B.P. van; Le Roux, P.M.; 
Heenhop, C.H.; Lesch, S.F.; O’Connel, J.P. comps. 1968. 
The production and utilization of soya-beans on the farm and 
in the industries. South Africa, Department of Agricultural 
Technical Services, Leafl et No. 34. 12 p. Summarized in 
Rhodesia Agricultural Journal 66:46. [1 ref]
• Summary: Contents: Introduction. Climatic requirements. 
Characteristics of the soybean plant. Soil requirements. 
Fertilizers. Inoculation of the seed. Seed quality. Time 
and method of planting. Weed control. Harvesting. Yields. 
Storage of soybeans. Marketing and grading of soybeans: 
Grading, hay, silage. Diseases. Micro-element defi ciency 
conditions: Molybdenum, zinc, manganese, iron. Insects and 
their control. Soybeans and soybean meals as animal feeds. 
Address: Potchefstroom and Pretoria, South Africa.

1553. U.N.I. 1968. Raising soyabean yields. Times of India 
(The) (Bombay). Oct. 10. p. 8.
• Summary: India now has an ambitious programme to 
produce 20,000 tonnes (metric tons) of soyabean by 1970.
 A new chemical developed in the United States has 
increased soyabean yields in fi eld tests by 10-20%. Named 
tiba [TIBA = triisobutylaluminum = tri-isobutylaluminum], it 
increased the yield of some plots by ½ tonne per hectare.

1554. Weber, C.R. 1968. Physiological concepts for high 
soyabean yields. Field Crop Abstracts 21(4):313-17. Nov. 
[22 ref]
• Summary: Contents: Introduction. Effi ciency of 
photosynthetic production. Light saturation. Effi ciency 
of sugar utilization. Effect of photoperiod on fl owering 
and maturity. Plant population and lodging. Flower and 
pod abortion. Role of environment. Discussion. Address: 
Peterson Seed Co., Waterloo, Iowa and Savage, Minnesota.

1555. Camacho M., Luis H. 1968. Resultados de la 
investigacion sobre el cultivo de la soya en Colombia. I. 
Adaptación de variedades [Results of an investigation on 
soybean cultivation in Colombia. I. Adaptations of varieties]. 
Revista ICA (Instituto Colombiano Agropecuaria, Bogota) 
3(4):369-77. Dec. [12 ref. Spa]
• Summary: Contents: The soybean worldwide. The soybean 
in Colombia: The fi rst efforts in 1929. Results of adaptation 
experiments in the Valley of Cauca: Fábrica de Grasas 
S.A., the oilseed section of CNIA Palmira (La Sección de 
Oliaginosas del C.N.I.A. Palmira), the National Legume 
program of ICA (Programa Nacional de Leguminosas de 
grano del ICA). Adaptation studies in the low and hot zones 
of Colombia: In Tolima, in the Atlantic zone. Tables show: 
(1) Results of a study of seven soybean varieties in 1945 at 
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the Palmira Center for Land and Cattle Investigations. The 
varieties are: Mammoth Yellow, Aksarben, Hollybrook, 
Biloxi, Laredo, Missoy, 81044. The highest yield came from 
81044 (1,601 kg/ha), followed by Aksarben (1,562). (2) 
Agronomic characteristics of 18 varieties of soybeans studied 
at the Palmira Center for Land and Cattle Investigations in 
1965. They are: Mammoth Yellow, Otootan, Missoy, Laredo, 
Lincoln, Wabash, Wabash b, Perry, Manotan [sic, Mamotan], 
Dorman, S-100, Red Tanner, C-101, D-423-267, Ogden, 
N-44-92, Acadiam [sic, Acadian], Monroe. For each is given: 
Vegetative period (in days). Height of the lowest branches 
(in cm). Height of the plant (cm). Percentage of protein in 
the seeds. Percentage of oil in the seeds. Address: I.A., PhD, 
Director, Programa Nacional de Leguminosa de Grano de 
ICA, Centro Nacional de Investigaciones Agropecuarias 
Palmira, Colombia.

1556. Kimber, A. 1968. Soybean in the New Guinea 
highlands. Rural Digest, Dep. of Agriculture, Stock and 
Fisheries, Territory of Papua and New Guinea 10(1):13-7. [2 
ref]*
Address: Highlands Agric. Exp. Station, Aiyura, Papua New 
Guinea.

1557. Mempertinggi hasil kedelai [Increasing soybean 
yield]. 1968. Jakarta: Jawatan Pertanian (Jakarta Board of 
Agriculture). 4 p. [Ind]*

1558. Hymowitz, Theodore. 1968. Final report of the CRP/
soybean–agronomy consultant, May 23 to Nov. 5, 1967. 
Urbana, Illinois: University of Illinois/AID contracts NESA-
150 and NESA-149. 11 leaves. Undated. 28cm.
• Summary: Dr. Hymowitz was the fi rst technician 
assigned to the Coordinated Research Program (CRP)/
Soybean Project. It was his task to organize and implement 
the program that resulted from the contract of April 1967 
between the University of Illinois; Agency for International 
Development (AID); Uttar Pradesh Agricultural University, 
Pant Nagar, U.P. (UPAU); and Jawaharlal Nehru Krishi 
Vishwa Vidyalaya, Jabalpur, M.P. (JNKVV).
 Discusses: The program objectives, location of 
experiments, personnel, summary. The 1967 soybean 
experimental data from JNKVV and UPAU are “extremely 
encouraging.” Yields as high as 68 bushels per acre were 
obtained in India. Address: Univ. of Illinois.

1559. Malik, Dalip Singh. 1968. Effect of various factors 
on yield and yield components in wheat and soybeans. PhD 
thesis, University of Illinois at Urbana-Champaign. 101 
p. Page 27 in volume 30/01-B of Dissertation Abstracts 
International. *
Address: Univ. of Illinois at Urbana-Champaign.

1560. Territory of Papua and New Guinea, Department 

of Agriculture, Stock and Fisheries, Annual Report (Port 
Moresby). 1968. Division of Plant Industry. p. 31-130. For 
the year 1965-66. See p. 31, 67, 105, 111.
• Summary: Agriculture is the country’s main industry; 
agricultural exports contributed 86% of total export income 
in 1965-66. Coconut products were most important, followed 
by cocoa and coffee. This department is divided into four 
divisions: Animal Industry, Plant Industry; Extension and 
Marketing; and Fisheries; together with an Administrative 
Section (p. 1). A map (facing page) shows the Territory of 
Papua New Guinea and the surrounding islands that are part 
of it.
 In 1965 a soybean variety trial was conducted at 
Keravat (p. 67). Six varieties from Aiyura were planted 
from 6-11 August and compared. A table shows the results 
in descending order of yield (in lb/acre): C.N.S. (1,389). 
Glycine 317 (1,058). NG 4662 (1,050). Avoyelles (1,034). 
Batavian Yellow (954). Coral Sea (699). The table includes 
the moisture, fat, protein, and ash content of each variety.
 At Aiyura, all varieties were planted to maintain seed.
 The section on “Plant introduction and quarantine” 
contains a table (p. 105) showing that, among the oil crops, 2 
soybean varieties were introduced during 1965-66.
 Trials were conducted to test the effi ciency in nitrogen 
fi xation of Rhizobium strains on various tropical legumes, 
including Glycine max (soybeans) and Glycine javanica (p. 
111).

1561. Courier (Champaign-Urbana, Illinois). 1969. Six 
soybean growers win certifi cates. Jan. 28.
• Summary: A fi ve-acre soybean yield contest is sponsored 
by the Illinois Crop Improvement Association and the Illinois 
Cooperative Extension Service. Six Champaign county 
soybean producers received certifi cates of merit Monday for 
producing yields of more than 50 bu/acre. The top yield was 
57.80 bu/acre by Oney Hughes of Tolono.

1562. Singh, Vikram. 1969. Infl uence of plant density and 
planting pattern on growth, development, yield and yield 
components of soybean. PhD thesis, Cornell University. 139 
p. Jan. [80 ref]
Address: Cornell Univ.

1563. Farm Journal. 1969. Soybean champions crack 100-
bu. barrier. 93(2):35. Feb.
• Summary: A photo shows George Kimmons of Ozark, 
Missouri, whose yield of 109.64 bu/acre in Elanco’s national 
soybean yield contest won him a new Allis-Chalmers GKS 
combine. Kimmons was the fi rst American to produce more 
than 100 bushels per acre. The second highest yield, grown 
by Gerald Tarnow of Rolling Prairie, Indiana, was 103.84 bu/
acre; that won him a new Allis-Chalmers 180 diesel tractor. 
The third highest was 100.74 bu/acre, grown by Harry Pick 
of Chenoa, Illinois; that won him a 6-row Allis-Chalmers 
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planter.
 “To make his big yield, Kimmons followed soybeans 
with soybeans. He broadcast 135-105-165, then spring 
plowed. He sprayed with Trefl an (one of the requirements 
of the contest) May 18 and planted in 28-inch rows the next 
day–14 seeds of certifi ed Clark 63 soybeans per foot of row.
 Runner-up in the contest, Gerald Tarnow, “plowed down 
1000 lbs. of 12-6-8 at planting, put on an additional 250 lbs. 
of 8-25-3 at planting and sprayed with three gallons of 3-12-
20 when the beans were 18-inches tall and again when they 
were 36 inches high.
 Portrait photos show the top 3 winners.

1564. Peterson Seed Co. 1969. Soybean breakthru to extra 
yields!! Peterson 105 brand soybean seed with multi-coat 
process. Average 4 bu./acre higher yielding than Amsoy or 
Corsoy (Ad). Soybean Digest. Feb. p. 27.
• Summary: A table with 7 columns compares key characters 
for the following soybean varieties. The columns are: Variety 
or special product. Maturity (e.g. 9-23), Lodge. Height. 
Yield. Exclusive Peterson multi-coat advantage (1.5 bu/a). 
Total yield.
 The varieties are: Peterson 105 brand. Chippewa 64. 
Hark. Corsoy. Harosoy 63. Amsoy. Hawkeye.
 “Peterson 105 is a product of creative Peterson Seed 
Co. research developed by Dr. C. R. Weber. In his 26 years 
of Iowa State University-USDA work he helped develop 
40 superior soybeans varieties. Fifteen were of his own 
selection, including Hawkeye, Hark, Amsoy, Corsoy and 
others. Now joining that long list of outstanding variety 
developments is another of his productive efforts... Peterson 
105 Brand Soybeans. Where adapted, they are the highest 
yielding soybeans in the U.S. where Phythopthera root rot 
is not present. Peterson 105 is a brand name. Variety is not 
stated.
 “In 10 replicated tests at 6 locations Dr. Weber found a 
yield advantage for the Peterson Multi-Coat Process of up 
to 6 bushels per acre and an average of near 1.5 bushels for 
all tests. Multi-Coat Process is a combination trace element-
fungicide application developed and tested by Dr. Weber.
 “Can net $8 extra for each acre planted!!
 “Order early! At less than $8 per bushel they will go 
fast. Extra yield over seed cost alone can give you $8 More 
Profi t than best variety. Additional extra profi t comes from 
lower seeding rate.”
 A photo shows the Peterson 105 soybean plant without 
leaves. An illustration shows the Peterson Seed Co. logo. 
Address: Savage, Minnesota; Waterloo, Iowa.

1565. Soybean Digest. 1969. The national [soybean] yield 
contest: First 100 bu. yields. Feb. p. 18, 20.
• Summary: “The Third National Soybean Yield Contest was 
climaxed with the announcement that four soybean producers 
had smashed the 100-bu/a yield barrier. The program called 

“1969–The Year the Barrier Was Broken” was sponsored by 
Elanco Products Co., Indianapolis, with the support of the 
American Soybean Assn.
 “George Kimmons, Ozark, Missouri, was named 
national champion with a yield of 109.64 bu/a. This yield 
topped last year’s record by 14.48 bu/a. In fact, fi ve of this 
year’s champions topped the yield of the 1967 national 
champion. For his achievement, Kimmons received a new 
Allis-Chalmers Model GKS combine.”
 A portrait photo shows George Kimmons.

1566. Ball, Charles E. 1969. How the champs grew their 
100-bu. beans. Farm Journal 93:52A-52B. March. Southern 
States ed. [1 ref]
• Summary: “Probably the biggest farm production story of 
1968 is that four soybean growers passed the 100-bushel-per-
acre barrier” in Elanco’s National Soybean Yield Contest. 
Farm Journal fi rst reported their records last month (Feb., p. 
35). This article tells how they were achieved. Address: Farm 
Journal Field Staff.

1567. Brown, J.R. 1969. SNAPP: 5-step approach to high 
yields. Soybean Digest. March. p. 10-12.
• Summary: “The fi ve steps in the SNAPP approach are:
 “Soil-test-based fertilizer and lime recommendations.
 “Narrow-row production.
 “Adapted, high-yielding varieties.
 “Plant in May.
 “Pest control.” Address: Asst. Prof., Dep. of Agronomy, 
Univ. of Missouri.

1568. Collins, Jimmie L.; McCarthy, Ivon E. 1969. 
Mechanical harvesting and shelling of vegetable-type 
soybeans. Tennessee Farm and Home Science, Progress 
Report No. 69. p. 2-4. Jan/March. (Knoxville, TN). [4 ref]
• Summary: “Vegetable-type soybeans are a nutritious and 
fl avorful green vegetable when processed in the immature 
stage. Also, the quantity of protein found in the beans 
surpasses those of other edible legumes. Although the use of 
green soybeans could help alleviate the nutritional imbalance 
suffered by many Americans, there has been limited interest 
shown in producing this vegetable.”
 Pods of a vegetable-type soybeans were harvested at 
4 stages of maturity with a Chisholm-Ryder Hi-Boy model 
snap bean harvester. The green pods were then heated in 
boiling water and shelled in a Dixie Pea Huller. Beans 
harvested on Sept. 30 yielded 792 lb/acre of total bean 
solids and had a shell-out percentage of 47.0%. These 
beans contained 64.3% moisture, and 40.5% protein on a 
dry-weight basis. Address: Asst. Professors, Dep. of Food 
Technology, Univ. of Tennessee, Knoxville, TN.

1569. Dennis, Robert E. 1969. Soybeans in Arizona. Soybean 
Digest. March. p. 14.
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• Summary: “Soybeans have been grown experimentally 
and to a limited extent commercially in Arizona for about 
50 years” [i.e. since about 1919]. Grower interest has risen 
and fallen, being greatest when the price of soybean oil is 
high. Perhaps the greatest single problem facing soybeans 
in Arizona is shattering of the seed at harvest. The variety 
Kino, developed by David D. Rubis, University of Arizona 
agronomist, has considerable resistance to shattering. 
However, most soybean varieties now available seem 
best adapted to temperate regions having fairly humid 
climates. Highest yields have usually been obtained from 
May plantings at intermediate elevations. But experimental 
plantings in early July at Yuma (elevation 300 feet) have 
usually produced more than 30 bu/acre.
 Note: Soyfoods Center owns documents showing 
that soybeans were grown in Arizona by April 1899 and 
(with better documentation) by the fall of 1920. A photo 
shows Robert E. Dennis. Address: Agronomist, Agriculture 
Extension Service.

1570. Soybean Digest. 1969. The 100-bu. winners: How they 
did it. March. p. 22-23.
• Summary: A photo shows: “The four men who broke the 
100-bushel yield barrier with Harris Barnes, president of the 
American Soybean Assn. From left, Max Peeler (100.55 bu.), 
George Kimmons, (109.64 bu.), Mr. Barnes, Gerald Tarnow 
(103.84 bu.), and Harry E. Pick (100.74 bu.).” All competed 
in the “National Soybean Yield Contest.” The man with the 
highest yield:
 “George Kimmons, Ozark, Missouri, champion, 
with 109.64 bu/a. Mr. Kimmons planted certifi ed and 
germination-tested Clark 63 soybeans in 28-inch rows at 
a rate of 14 plants per linear foot of row on May 19. He 
broadcast-applied nitrogen at 135 lbs/a, phosphorus 105 
lbs/a, and potash 165 lbs/a. He grew soybeans on the same 
fi eld in 1967. He spring plowed and disked two times. He 
planted May 19 and rotary hoed twice. Kimmons was a 
regional winner last year.”
 All four of the winners inoculated their seed and they 
applied and incorporated Trefl an [trifl uralin herbicide] on 
a broadcast basis. Trefl an is made by Elanco Products Co., 
sponsor of the national content.
 Similar details are given for each of the other three men.

1571. Cooper, Richard L. 1969. What’s new in soybean row 
spacing and population? Soybean News (NSCIC) 20(3):1-2. 
April.
• Summary: In 1967, soybean research plots were grown 
for the fi rst time on the farm of Mr. John Reiser, Ashland, 
Illinois. Mr. Reiser has been a repeat winner in the State 
Soybean Yield Contest and has averaged over 70 bushels per 
acre on his contest acreage over a 4-year period. His record 
high was 82.7 bu/a achieved in 1965.
 “The purpose of research on the Reiser farm was to gain 

some insight into factors infl uencing high yields. A variety 
test was planted in 20-inch rows with a seeding rate of 9 
seeds per foot. The test looked excellent, with good stands 
and rapid early growth. On the last week of July, however, a 
3-inch rain with wind caused severe lodging throughout the 
entire nursery and the grower’s fi eld. These plants remained 
in this lodged condition throughout the season. Average 
yields of 60 bushels were obtained with single plot yields in 
the 70’s.
 Recent research investigations at Illinois, by Pendleton 
and Peters, and at Iowa, by Shibles and Weber, suggest that 
early lodging in soybeans (late July or early August) may 
be quite deleterious to seed set and pod fi lling and hence 
yield of soybeans. This may be due to less effi cient use of 
the light energy. Also lodging causes increased harvesting 
losses. If lodging reduces yield, what would the yields have 
been in the Ashland environment if lodging could have 
been prevented? How often does lodging limit yields in 
growers’ fi elds? In 1968, an experiment was set up at the 
Ashland location to determine if lodging could be reduced 
or prevented by reducing the within-row plant population in 
20-inch spacing. A similar test was put out at Urbana in 30-
inch rows. The plots were hand thinned to obtain the desired 
stands of 2, 4, 6, 8, and 10 plants per foot. The results of 
these tests are shown in tables 1 and 2.
 “Compare the difference in lodging at the two locations. 
Four plants per foot at Ashland lodged more severely than 10 
plants per foot at Urbana. Although some of the difference 
can be attributed to the narrower row spacing at Ashland, 
the differences due to environment are striking. At Ashland, 
rapid, vigorous, early growth resulted in tall, succulent plants 
with heavy foliage. These plants were leveled by a 2½-inch 
rain the fi rst week of August. At Urbana, the plants grew 
more slowly, were sturdier, and showed little or no lodging 
until mid-August, and then lodging was much less severe.
 “The yield data at Urbana are typical of many seeding 
rate studies that have been conducted in the Midwest. In 
general, if the within-row seeding rate is too low, yield 
increases can be expected by increasing seeding rate up to 
a point. Beyond that point, further increases in population 
fail to give further yield increase and yields tend to level off. 
This has led to the practice of adding a few extra seeds per 
foot, for insurance against poor emergence, with the thought 
that even if all the seeds emerged, little if any yield reduction 
would result.
 “The results at the Ashland location do not fi t the same 
pattern, however. Yields increased with increasing population 
up to 6 plants per foot but dropped off sharply at 8 plants 
per foot. It is suggested that this difference in response to 
seeding rate is due to the severity of the lodging at Ashland. 
At Urbana, either the lodging occurred too late to reduce 
yields or was not suffi ciently severe to offset the benefi ts 
of the higher population. At Ashland, lodging at the higher 
populations more than offset the benefi ts from increased 
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population, resulting in a net decrease in yield. These results 
suggest that in environments with high yield potential, 
excessively high populations may actually decrease soybean 
yields due to increased early lodging. In this manner, early 
lodging may be a major barrier to record soybean yields.
 “How often does the Ashland situation occur in farmers’ 
fi elds? In many growers’ fi elds, where the yield potential 
is in the 30-40 bushel range, factors infl uencing the yield 
potential of the environment, such as moisture and fertility, 
are far more important than lodging. But growers who 
are routinely producing 150 bushel corn and 50 bushel 
soybeans may frequently be encountering the lodging barrier 
to higher soybean yields. The Ashland data indicates that 
high populations are necessary for record yields, but high 
populations increase the risk of lodging. What can be done 
about these two opposing factors?
 “There are several approaches to this problem. One, of 
course, is to grow more lodging-resistant varieties. However, 
until more lodging-resistant varieties are available, there 
is another approach that can be taken. Row spacing and 
within-row population have a signifi cant effect on lodging. 
In a given environment, it has generally been observed that 
with the same number of plants per acre, reducing the space 
between rows results in shorter plants and less lodging. The 
reason for this is that it gives more uniform plant distribution 
which reduces mutual shading. For example, 2 plants per 
foot in 7-inch rows is roughly equivalent in population per 
acre to 6 plants per foot in 20-inch rows (see table 3).
 “Yield advantages of using narrow rows in Midwest 
soybean culture are well documented. The advantage, of the 
narrow rows has been attributed, in part, to quicker ground 
cover, giving earlier and more complete interception of the 
sunlight, and reduced moisture loss from soil evaporation. 
Equally important, however, is that narrower rows permit 
higher populations per acre with less risk of encountering 
a severe lodging problem. Unfortunately, there has been a 
tendency for growers to overdo population per acre when 
they change to narrow rows. Hence, in many cases, the 
lodging problem has actually been increased, rather than 
decreased. It is suggested that growers think more in terms 
of population per acre when considering seeding rates. They 
should be aware of the relationship between seeds per foot 
of row and row spacing as it affects the number of seeds per 
acre (see table 3).
 “Let’s look at the row spacings and populations used 
by some of the top winners in the 1968 National Soybean 
Contest. The planting pattern ranged from 7-inch rows with 
2.5 plants per foot by Harry Pick, Chenoa, Illinois (100.7 
bu/a) to 28-inch rows with 14 plants per foot by George 
Kimmons, Ozark, Missouri (109.6 bu/a). A third winner, 
Mr. Gerald Tarnow, had 30-inch rows with 7.5 plants per 
foot (103.8 bu/a). If row spacing and population, as they 
infl uence lodging, are important to record yields, what is 
the explanation for the success of these growers who used 

greatly different planting patterns?
 “There may well be a logical explanation to this 
apparent paradox. Many growers have observed extremely 
tall soybeans, which failed to lodge only because of absence 
of a severe wind and rain storm during the growing season. 
Unfortunately, in many upland soils in the Midwest, when 
a grower fails to get the rain storm that lodges his beans, he 
fails to have enough moisture for record yields. There are 
exceptions, however, as apparently was the case with Mr. 
Tarnow, whose beans were 64 inches tall but did not lodge. 
Rainfall came at frequent intervals with no hard rains.
 “Mr. Kimmons grew his beans on river-bottom land. On 
such soils, or other soils with a good moisture supply, there 
is a better chance of having suffi cient moisture for record 
yield, without the driving rains. This may explain, in part, the 
frequency of record soybean yields on these soil types. Mr. 
Kimmons’ beans were 50 inches tall, and although there was 
some lodging, it did not occur until late August after most 
of the pods had set. The third ranking grower, Mr. Pick, by 
using 7-inch rows, low population, and late planting (June 5), 
produced plants which were less than 40 inches tall and very 
resistant to lodging. These plants stood well in spite of heavy 
early rain and fl ooding conditions in July. The experience of 
these three growers, and the reasons for their escaping the 
early lodging problem, may be an explanation for why record 
yields have been possible over a wide range of row spacings 
and populations.
 “Which combination a grower should choose depends 
in part on the moisture capacity of his soil and how big a 
risk he is willing to take. If he is on soil with good water 
holding capacity, the main risk he takes is the possibility of 
lodging from a severe wind and rain storm. On upland soils, 
however, with only moderate water holding capacity, he must 
take a double risk: To get suffi cient moisture to obtain record 
yields, he needs the rain which could lodge his crop.
 “Whether a grower has a good soil moisture supply 
or not, using wide rows and high within-row seeding rates 
makes him vulnerable to early lodging. Growers producing-
high soybean yields but encountering serious lodging 
problems may fi nd it worth their effort to consider both 
narrow rows and lower within-row seeding rates.” Address: 
Research Agronomist, Crops Research Div., Agricultural 
Research Service, USDA, and Assoc. Prof. of Agronomy, 
Dep. of Agronomy, Univ. of Illinois, Urbana, Illinois.

1572. Soybean Digest. 1969. Fertilize soybeans? Should you 
fertilize direct? What are the lessons of yield contests? April. 
p. 6-8.
• Summary: “It is still not generally agreed that fertilizing 
the soybean crop direct is the best use of fertilizer, especially 
in northern states–even though top winners in the yield 
contests do fertilize, some massively.
 “But crops men recognize that in nearly all cases 
fertilizer must be applied to some crop in the rotation in 
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order to obtain the highest soybean yields.
 “The consensus has been for best overall results: fertilize 
other crops and allow soybeans to ‘feed at the second 
table.’ This rule is still in good standing though it has been 
weakened by recent yield contests.
 “L.V. Boone and W.G. Bretzlaff of the University 
of Illinois note: ‘When we examine the recipes used by 
soybean contest winners, we fi nd that the ‘secret formula’ 
has apparently not yet been found. Although no winners have 
won with soils that are defi cient in plant food nutrients, the 
amount of fertilizers applied yearly varies from none to very 
high amounts of all analyses of fertilizers.’
 “New knowledge of soybean rooting patterns may 
change some of our approaches to fertilizing the crop.
 “The value of soybean fertilization is more easily 
recognized in the South since response to direct fertilization 
often occurs there.
 “Everybody agrees that if producers want to get out 
of the 20-to 30-bu/a range in soybean yields periodic and 
adequate soil tests are a must, with fi elds fertilized as 
indicated by the tests.
 “Experts say when producers are not getting good results 
from their soil tests it may be because they do not obtain 
adequate samples.
 “States W.L. Parks, University of Tennessee agronomist, 
‘If the soil level of either phosphorus or potassium is low, an 
application will increase soybean yields.
 “’If the level of both of these elements is medium, 
higher yields will be obtained on some soils but not on 
others.
 “’But if the soil tests high in phosphorus and high in 
potassium, no fertilizer is required.’
 “Soybeans require a slightly acid to neutral pH. 
Generally, the recommendations are to apply lime, aiming 
for a pH of 6 to 6.5.
 “All Inputs: It should be remembered that fertilization is 
only one component of a system. In order to make the best 
returns on applied fertilizer, all inputs should be carefully 
considered. Important among these are:
 “Variety selection. Many farmers are still buying beans 
from the bin. These varieties generally do not have the 
yield potential of the new varieties being introduced-such 
as Corsoy in its area of adaptation. Though farmers may not 
wish to buy certifi ed seed for the whole farm they may be 
passing up an opportunity for a several-bushel increase.
 “Narrow rows. Increased returns from narrow rows have 
been well documented in northern areas. To obtain additional 
benefi ts of all that fertilizer left from the corn crop, a row 
spacing of less than 30 inches is necessary.
 “Some state experiment station observations and 
recommendations:
 “Illinois: U of I agronomist Gene Oldham says the 
soybean plant’s failure to respond to nitrogen accounts for 
the difference in top yields between corn and soybeans...”

1573. United States Department of Agriculture, Agricultural 
Research Service, Crops Research Div. 1969. Notice 
of release of Provar soybean to certifi ed seed growers. 
Beltsville, Maryland. 3 p. May 1. Unpublished typescript. 28 
cm.
• Summary: “Provar is being released because it has 
distinctly higher protein content than currently grown 
varieties. It should be handled as a special purpose variety 
and not as a superior yielding variety.”
 Provar was developed by the USDA Crops Research 
Division in cooperation with fi ve state agricultural 
experiment stations: Illinois, Iowa, Minnesota, Ohio, and 
South Dakota. One page asks the director of each of these 
stations to sign, date, and return that page.
 “Provar is an F-8 plant selection from the cross 
Harosoy x Clark made at the Iowa Agriculture and Home 
Economics Experiment Station.” It has been evaluated in 117 
cooperative tests. A table shows the regional performance 
summary for 1965-67. Yield (bu/acre): Corsoy 40.6. Amsoy 
39.7. Provar 38.2. Grams per 100 seeds: Corsoy 15.9. 
Amsoy 17.3. Provar 20.6. Thus Provar has the largest seeds 
and Corsoy has the smallest. Composition of protein / oil 
(percentage): Corsoy 39.7 / 21.4. Amsoy 38.7 / 22.0. Provar 
43.1 / 20.4. Provar is in Group II maturity, averaging about 1 
day later than Corsoy and 2 days later than Amsoy. The seeds 
are dull yellow with large brown hila. Provar is susceptible 
to phytophthora root rot.
 “The Crops Research Division will not increase and 
distribute seed to growers. Seed supplies will be distributed 
to certifi ed seed growers through the appropriate foundation 
seed organizations in the participating States. Each 
agency will be responsible for its own publicity with the 
understanding that the date for simultaneous release will be 
May 1, 1969.”
 Note: This is the earliest document seen (July 2013) that 
mentions the soybean variety Provar. Address: Beltsville, 
Maryland.

1574. Dougherty, Charles T. 1969. The infl uence of 
irrigation, row spacing, plant population, and inoculation 
on the yield of soybeans in Canterbury. New Zealand J. of 
Agricultural Research 12(2):367-80. May. [16 ref]
• Summary: Harosoy and Chippewa soybean were grown at 
Canterbury in 1966-67. Higher yields were obtained from 
soybeans grown in rows 20 inches apart at populations of 
110,000 plants/acre than from those grown in rows 40 inches 
apart with 60,000 plants/acre. Irrigation and inoculation did 
not increase seed yield.
 Low temperatures during the growing season were 
considered to be the major limitation to soybean growth, 
and as a result the responses to irrigation and inoculation 
were small. Address: Plant Science Dep., Lincoln College, 
Canterbury, New Zealand.
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1575. Farm Quarterly. 1969. India soybeans near takeoff. 
Spring Planning section 24(1):140.
• Summary: “The soybean is no newcomer to India. 
Agronomists can trace experimentation as far back as 1882... 
The early Indian soybean was a small black-seeded variety 
that took 5½ months to mature, and yielded no more than 15 
bushels per acre. Oil content was 10 percent. When regular 
Indian soybean trials started in 1917, the best variety yielded 
18.8 bushels per acre. In 1919 selections were made from 
the best performers, and multiplication from these pushed 
yields up to 19.9 bushels per acre, with 41% protein and 16% 
oil content. In 1947 twenty-four U.S. varieties were tested 
for two years and a variety named Moneta came out on top 
with 13 bushels per acre. Thus the history of soybeans in 
India is one of much effort with discouraging results. In fact 
the agricultural research committee on Madya Pradesh State 
gave up soybean research in 1953 because no early variety 
was available which would yield well, fi t the rotation with 
wheat, or survive drought on nonirrigated land. Oil content 
was low and there was no local interest in the crop.
 “Yet soybean trials of some sort never stopped 
completely in India from 1917 on. Differences in varieties, 
rotations, planting dates, and irrigation were all tried but 
never gave really satisfactory results.
 “The prospects for Indian success with soybeans took a 
new turn in the mid-1960’s as a University of Illinois-USAID 
program for helping the development of two new Indian 
agricultural universities took hold. First, Ed Bay, a former 
Illinois extension adviser, began small-scale soybean trials 
at Uttar Pradesh Agricultural University in 1963-64. Bay’s 
yields were not high, but his tests showed that some of the 
U.S. varieties would grow in the monsoon season and mature 
in time to free the ground for the planting of wheat. In 1965 
more extensive trials were begun by Illinois agronomist 
Earl Leng (coauthor of Modern Corn Production) at UPAU 
and agricultural economist W.D. Buddemeier at Jawaharlal 
Nehru Agricultural University. Yields in 1965 were in the 
15-to-25-bushel range, but in 1966 Leng and his Indian 
coworkers at UPAU got 55 bushels per acre with the Bragg 
variety, over 50 with Hampton 266 and 45 with Clark 63, a 
midwest type. The genetic background of the U.S. soybean 
and India’s climate appear to be perfectly matched. It was 
proven that available U.S.-developed varieties could produce 
bumper yields in India, and the way was open for more 
detailed trials.
 “The 1965-66 results at both UPAU and JNAU 
excited the Indians. In 1967 the two universities and the 
University of Illinois undertook large-scale, cooperative 
trials. At the same time the All-India Coordinated Research 
Project on soybeans was launched, with the Indian Council 
of Agricultural Research providing fi nancial support. 
The University of Illinois undertook the special role of 
intensifying and beefi ng up research work at UPAU and 

JNAU. Buddemeier, who was chief of the Illinois team at 
JNAU the time, says, ‘This was a new approach in Indian 
circles. The interdisciplinary approach was not part of their 
system but we soon had the people from agronomy, botany, 
entomology, plant pathology, agricultural engineering and 
agricultural economics working together. The soybean got 
them excited. Before they knew it soybean development had 
them working together for the fi rst time, and liking it.’...
 “Call 1968 ‘Takeoff Year’ for soybeans in India. By 
1970 soybeans could be fl ying high.”

1576. Soybean Digest. 1969. Great enthusiasm for soybeans 
in India. May. p. 78.
• Summary: “In India, soybean varieties such as Bragg 
are being talked up–60 bu/acre yields are common. Indian 
soybean production looks so good, in fact, that there is a 
problem curbing enthusiasm to assure proper development of 
soybean production.
 “Carl N. Hittle, University of Illinois agronomist, who 
returned recently from a 3-month India assignment where 
he advised on soybean seed production, says, ‘The soybean 
program in India is both challenging and stimulating.’ Hittle 
worked with Indian researchers on seed quality problems, 
which may be caused by their weather conditions. He spent 
2 months at Jawaharlal Nehru Agricultural University 
(JNAU), Jabalpur, and a month at Uttar Pradesh Agricultural 
University (UPAU), Pant Nagar.” A photo shows Carl Hittle.

1577. British Honduras, Department of Agriculture and 
Fisheries, Annual Report (Belize City, Belize). 1969. 
Soyabeans. 45 p. For the year 1968. See p. 24-28. Undated.
• Summary: This report was written by the Chief 
Agricultural Offi cer, whose name is not given. In Part VIII, 
titled “Research and investigations” (p. 8+), Section 1 is 
titled “Crops” (p. 9+). In this section is a subsection titled 
“Soyabeans” (p. 24-28). Contents: Soybean (Glycine max) 
variety and time of planting trial (at Riverside Area, Central 
Farm; 6-8 varieties were planted on the 16th of each month). 
Soybean trial–April: Results and discussion, conclusion. 
Results and discussions–Soybean May planting. Results 
and discussions–June planting. July planting. Results and 
discussions–August planting. Results and discussions–
September planting. Results and discussions–October 
planting. General discussion. Conclusion.
 Table XI, titled “Average yield of dry soy beans” (in 
cwt./acre) [1 cwt = hundredweight = 112 pounds] gives 
the yield for six months from April 1968 to Oct. 1968 of 8 
varieties: Improved Pelican, Blanca, San Pablo, Hampton, 
Hill, Lee, Davis, Coker 240. Improved Pelican gave the 
highest cumulative yield, followed by Blanca. The highest 
seed yields were obtained by planting in October and 
harvesting in Jan. or Feb.
 Note 1. Information on p. 28 indicates that this report 
was published before June 1969.
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 Note 2. This is the 2nd earliest document seen (Feb. 
2009) concerning cultivation of soybeans that matured 
seed in British Honduras (renamed Belize in about 1975). 
This document contains the 2nd earliest date seen for 
the cultivation of soybeans that matured seed in British 
Honduras (April 1968). The source of the soybeans fi rst 
planted in April was as follows: Lee, Hampton, Davis, and 
Hill were obtained from the USA. Blanca, Improved Pelican, 
and San Pablo were obtained from Guatemala. In April, 
Hampton gave the highest yield (5.2 cwt/acre), followed by 
San Pablo (5.0). Address: British Honduras.

1578. Smith, John C. 1969. Soybean insect control by in-
furrow systemic and foliar spray treatments. Soybean Digest. 
July. p. 16-18.
• Summary: “Insects can be one of the most serious 
problems that a soybean producer will encounter. They are 
unpredictable. A particular species may occur in damaging 
numbers one year and not occur the next year. They often 
are effectively controlled by naturally occurring predators, 
parasites, fungi, bacteria, or viruses. They may become 
numerous, then disappear before they are economically 
important, or after the damage they do is of no consequence 
to yield or quality. The potential importance of an insect 
depends largely on which insect it is. The expression, ‘A bug 
is a bug,’ has little relevance in a soybean fi eld.
 “You should learn to recognize the potentially important 
insects that can economically affect soybeans in Virginia. 
These insects fall into two different main groupings based on 
the type of damage they infl ict.
 “Insects that feed on soybean leaves: The fi rst group, 
which we will call the leaf feeders, rarely, if ever, feeds 
on the stems or pods. Examples of leaf feeders are: bean 
leaf beetle, Japanese beetle, green cloverworm, velvetbean 
caterpillar, and Mexican bean beetle. They are only part of 
the total number of species which can be found on soybeans, 
but they represent some of the most common species that 
will be encountered.
 “The pod feeders cut yield and quality: The other 
main group, which we call pod feeders, causes damage that 
directly affects yield and quality. The two most common pod 
feeders can be treated as a complex, because their appearance 
and feeding behavior is similar. The corn earworm (also 
called the tomato fruitworm or cotton bollworm) together 
with the fall armyworm feed on young pods, eat the seeds, 
and cause pod drop.
 “Two species of stink bugs, the southern green stink 
bug, and the green stink bug have sucking-type mouths 
that penetrate the pods and suck juices from the young 
beans. This damage is not readily visible, and only becomes 
apparent when the beans are shelled.
 “Finally, a miscellaneous group of pests of occasional 
importance should include the lesser cornstalk borer, which 
feeds on the main stem or root, and spider mites, which feed 

on the juices from leaves. They can cause defoliation when 
heavy infestations occur.
 “Begum and Eden in 1965 conducted a pertinent 
experiment on soybean defoliation in Alabama. Their work 
was with Lee and Jackson varieties, thus the results should 
be applicable to some extent to Virginia conditions.
 “Begum and Eden hand-defoliated soybeans with 4 
degrees of defoliation–0% (no leaves were pulled), 33%, 
67% and 100%. The degree of defoliation was determined 
by pulling one, two, or three of the leafl ets of each trifoliate 
leaf on each plant. They performed the defoliations at three 
growth stages; blooming, beans half grown, and beans fully 
grown. Their results are generally summarized as follows:
 “1–Yield was 38.7 bu/a when there was no defoliation.
 “2–Yield was 38.2 bu/a with 33% defoliation on 
blooming soybeans.
 “3–A signifi cant reduction in yield of 5 bu/a occurred 
with 33% defoliation when beans were half grown in the 
pod.
 “4–Little yield reduction resulted from 33% defoliation 
of plants when beans were fully grown.
 “5–The same trends were observed with 67% defoliation 
on all three growth stages.
 “6–One hundred percent defoliation during blooming 
seriously affected yield, reducing it by 14.2 bu/a.
 “7–One hundred percent defoliation during the half 
grown bean stage caused a reduction of 21.4 bu/a.
 “8–One hundred percent defoliation with full grown 
beans caused only a slight reduction in yield.
 “In summary: From 33% to 100% defoliation during the 
half grown bean stage seriously affected yield. Defoliation 
during blooming was serious at the 100% defoliation level. 
And, defoliation during the “beans fully grown” stage had 
little effect on yield.
 “In 1967, we began experiments at the Tidewater 
Research Station, Holland, Virginia, to determine what 
effect we could obtain on the yield and quality of soybeans 
by using systemic insecticides to control insect pests from 
the time the seedlings fi rst emerged until the beans were 
fully matured. In our preliminary work we evaluated several 
different systemic insecticides at several rates of application, 
with two dates of application. And on the basis of 1967 
results, we selected rates and time of application for our 
1968 work which is reported in the following tables.
 “First, however, in case you may not fully understand 
the term ‘systemic insecticide,’ let’s give a simple 
explanation. As the term ‘systemic’ applies to insecticides, 
we mean that the material is taken into the plant (or animal 
as the case may be) then is translocated or moved to all 
parts of the plant in the plant’s own sap stream. In general, 
most systemic insecticides are most rapidly moved to and 
concentrated in the youngest and most rapidly growing areas 
of the plant.
 “How to initiate systemic activity: The systemic activity 
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of an insecticide can be initiated in several ways. The 
systemic insecticides used in our research and reported in 
this paper were applied to the soil in the seed furrow or to the 
soil as a side-dress application. Moisture in the soil activates 
the insecticide and it is taken into the plant in a water 
solution through the root system and then translocated to all 
other parts of the plant. It remains in the plant as an active 
insecticide for some time and will effectively control (kill) 
those insects which are susceptible to it.
 “You can immediately see advantages to the use of 
systemic insecticides if they are effective in giving insect 
control of the desired species. Such advantages are:
 “1–Ease of application
 “2–Fewer applications
 “3–Built-in protection
 “4–Not subject to weathering effects
 “5–Safety of application method Some disadvantages 
might be:
 “1–Not effective against all pests
 “2–Plant stunting and burning
 “3–Poor seed germination
 “4–Residues remaining in seed and plant parts
 “Results of our work might be summarized as follows:
 “A–When Furadan, DiSyston, and Thimet were used 
at the rates of 1 and 2 lbs/acre active ingredient and applied 
in the seed furrow just prior to planting, there was a yield 
decrease of 0.9 bu/a, but a quality increase of 0.8 grams/100 
seed when compared to untreated plots.
 “B–When Furadan, DiSyston, Thimet, and Temik were 
applied in the furrow at the rate of 1 lb/a and as a side-dress 
application at 2 lb/a on July 17, there was a yield decrease 
of 1 bu/a, but a quality increase of 0.6 grams/100 seed when 
compared to untreated plots.
 “C–When Furadan, DiSyston, Thimet, Temik, Baygon, 
and Dasanit were applied as a side-dress layby application 
at the rate of 1 and 2 lbs/a, there was a yield increase of 2.4 
bu/a, and a quality increase of 0.5 grams/100 seed.
 “As an explanation of the results, we can only speculate, 
but reasonable explanations would consider this: (1) The 
systemics applied at planting caused some burn and early 
stunting. (2) They were effective in preventing damaging 
insect populations. (3) The effective treatments gave a 
‘border effect’ protection to untreated plots.
 “In a foliar spray and dust experiment, a single 
application of spray or dust was made on Aug. 28. This date 
was considered as the latest date at which an application 
could be made to control an existing infestation of Mexican 
bean beetles without seriously affecting yields. The sprays 
were applied at a rate of 100 gal/a of solution in order to 
achieve maximum coverage. A summary of the results is as 
follows:
 “All treatments produced an average yield increase 
of 6.6 bu/a more than untreated control plots, and there 
was a difference of 1.8 grams/100 seed in favor of treated 

soybeans.
 “The most effective treatment was Azodrin at 0.5 lbs/a 
active with Zolone being a close second when applied at the 
rate of 1 lb/a. The least effective treatment increased yields 
by 3.3 bu/a.
 “In closing, let me make the following remarks:
 “1–It appears that insect problems are increasing on 
soybeans as acreages and yields increase.
 “2–Good production practices and high yielding 
varieties will now allow a producer to make highly profi table 
yields.
 “3–To consistently make the high yields of good-
quality beans, recommended production practices should be 
followed closely.
 “4–If your production practices do not presently include 
insect control, you may be losing a good share of your profi t.
 “5–I recommend getting a copy of ‘Control Soybean 
Insects’ from your agricultural extension agent. It has been 
recently revised and strengthened, and will answer most of 
your questions on soybean insects and control procedures.” 
Address: Asst. Prof. of Entomology, Dep. of Entomology, 
Virginia Polytechnic Inst.

1579. United States Department of Agriculture, Agricultural 
Research Service, Crops Research Div. 1969. Notice of 
release of Protana soybean to qualifi ed producers. Beltsville, 
Maryland. 4 p. July. Unpublished manuscript. 28 cm.
• Summary: “Protana is being released because it has 
distinctly higher protein content than currently grown 
varieties. It should be grown only by producers prepared to 
grow and market it as a special high protein soybean.”
 Protana was developed by the USDA Crops Research 
Division in cooperation with fi ve state agricultural 
experiment stations: Illinois, Iowa, Ohio, Indiana (Purdue), 
and South Dakota. One page asks the director of each of 
these stations to sign, date, and return that page. Note: Jim 
Wilcox of Purdue probably has the signed and dated copy.
 The original cross (which included Mukden, a variety 
high in protein and resistant to phytophthora root-rot) was 
made in 1957 by A.H. Probst at the Purdue Agric. Exp. 
Station. Other ancestors include Lincoln, Ogden, and Kent. 
“Protana performed especially well in Indiana tests in the 
period 1964-68. In the Indiana tests Protana equaled Amsoy 
in seed yield and averaged about 4 points higher in percent 
protein. A table shows the results of these tests: Yield (bu/
acre): Protana 37.3. Amsoy 40.0. Harosoy 63 38.3. Seeds 
per pound: Protana 2,500. Amsoy 2,550. Harosoy 63 2,425. 
Thus Harosoy 63 had the largest seeds and Amsoy had the 
smallest. Composition of protein / oil (percentage): Protana 
42.5 / 20.2. Amsoy 38.8 / 21.7. Harosoy 63 40.8 / 20.8. 
Protana is in Group II maturity, averaging about 5 days 
later than Harosoy 63 and 2 days later than Amsoy. The 
seeds are medium in size and shiny-yellow, with imperfect 
black hilum color. Protana is resistant to phytophthora root-
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rot, moderately resistant to downy mildew, and has a low 
incidence of purple stained seed. The simultaneous release 
date will be August 20, 1969. Indiana will maintain breeder 
seed of Protana. Details on the origin and development of 
Protana are given, year by year, from 1957 to 1969 (Source: 
Cooperative Uniform Soybean Tests, Group II).
 A cover letter from Al Probst (Research Agronomist at 
Purdue) to Dr. B.E. Caldwell (at the USDA Plant Industry 
Station, Beltsville) is on USDA’s Agricultural Research 
Service (ARS) letterhead and dated 15 July 1969.
 Note: This is the earliest document seen (July 2013) that 
mentions the soybean variety Protana. Address: Beltsville, 
Maryland.

1580. USDA Plant Inventory. 1969. Plant material introduced 
January 1 to December 31, 1967 (Nos. 317904 to 324307). 
No. 175. 262 p. July.
• Summary: Soybean introductions: Glycine max (L.) 
Merrill. Leguminosae.
 322689-322695 (p. 184). From Angola. Seeds presented 
by Instituto de Investigacao Agronomica de Angola, Nova 
Lisboa. Numbered Sept. 18, 1967.” C 8015. Improved. 
Origin unknown. Maturity 129 days. Nonshattering. Yield 
2.550 kg. per hectare. C 8037. Bean No. 279. Origin 
unknown. Maturity 128 days. Nonshattering. Yield 2.550 
kg. per hectare. C 8092. Jubiltan 109. Origin Mozambique. 
Maturity 129 days. Nonshattering. Yield 2.870 kg. per 
hectare. E 939. Max C.P.1159A8. Origin Australia. Maturity 
128 days. Nonshattering. Yield 2.430 kg. per hectare. E 1151. 
Bicolor. Origin Angola. Maturity 117 days. Little resistance 
to shattering. Yield 2.290 kg. per hectare. E 1155. Hernon. 
Origin unknown. Maturity 126 days. Little resistance to 
shattering. Yield 2.290 kg. per hectare. E 1217. Bicolor do 
Cuima. Origin Angola. Maturity 118 days. Nonshattering. 
Yield 2.290 kg. per hectare.
 323275-323278 (p. 196-97). “From Pakistan. Seeds 
collected by Ralph S. Matlock, Department of Agronomy, 
Oklahoma State University, Stillwater, Oklahoma. Received 
Oct. 11, 1967.” Col. No. 7. Mirjanhat. Rawalpindi. Presented 
by Rafi g Ahmad. Believed to be of Burmese origin. Yellow. 
Col. No. 12. Mothi. Ayub Research Institute, Lyallpur. 
Presented by Shamshad A. Kahn, Oilseed Botanist. Native 
species. Col. No. 14. K-16. Native variety. Seed small, 
black. Presented by Manzoor Ahmad A. Baluch, Associate 
Professor of Botany, Agricultural Research Institute, Tando 
Jam. Col. No. 15. K-30. Seed small, black. Presented by 
Manzoor Ahmad A. Baluch, Associate Professor of Botany, 
Agricultural Research Institute, Tando Jam.
 323550-323581 (p. 208). “From India. Seeds collected 
by Theodore Hymowitz, Agricultural Experiment Station, 
University of Illinois, Urbana, Illinois. Received Nov. 15, 
1967.” 12 varieties from Nainital District, elevations 4,000 
to 7,500 feet. 17 varieties from Almora District, elevations 
3,300 to 5,900 feet. Seoni Yellow. Collected by P.L. Digarsey 

at Seoni, Madhya Pradesh.
 323586-323587 (p. 209). “From Portugal. Seeds 
presented by Jardin e Museu Agricola do Ultramar, Lisbon. 
Received Nov. 15, 1967. Variety names: Dobrangeana, 
Sangora.
 324066-324068 (p. 237-38) “From Rhodesia 
[Zimbabwe]. Seeds presented by J.R. Tattersfi eld, 
Department of Research and Specialist Services, Ministry of 
Agriculture, Salisbury Research Station, Salisbury. Received 
Dec. 6, 1967.” Variety names: Geduld, Hernon 237, Hernon 
273. Address: Washington, DC.

1581. Leng, Earl R. 1969. The soya bean explores new 
territory. World Farming 11(8):8-9, 11-12. 14-15.
• Summary: Contents: Introduction. The potential. Will soya 
beans do any better? History of soybean research in India 
from 1965. Climatic factors. Variety selection. Seedbed 
preparation. Planting techniques. Weed control. Insect 
and disease pests. Harvesting and threshing. Seed storage. 
Utilization: Full-fat soy fl our, soy milk.
 For the last 3 years, the author has headed the University 
of Illinois’ Coordinated Soya Bean Research Project in India. 
Under this program, he has conducted India’s fi rst extensive 
fi eld trials using modern soybean varieties suited to Indian 
conditions. The soybean is almost unknown in many areas of 
the world, such as India and Africa, where protein is in acute 
short supply.
 “Except for Indonesia, southern China, Taiwan, and 
the Philippines, soya beans were almost unknown in the 
tropical and sub-tropical regions of the world until about 
1960. In the early 1960’s work in southern Brazil rapidly; 
showed that good yields and high protein content of soya 
beans could be produced in that area. The varieties used 
were chiefl y those grown in the Gulf Coast states of southern 
United States. Yields of 1,500 to over 2,000 pounds [per 
acre] were reported from experimental trials in both southern 
and central Brazil, and signifi cant acreages are now grown in 
southern Brazil.
 “In 1965 research workers with the University of 
Illinois, Urbana, Illinois, U.S.A., began intensive soya bean 
fi eld trials at Pantnagar in northeastern India and at Jabalpur 
in the central part of the country under a USAID contract. 
The fi rst year’s results were only moderately encouraging; 
however, the 1966 trials at Pantnagar resulted in some yields 
over 3,000 pounds per acre. By 1968, it had been shown that 
yields up to nearly 4,000 pounds per acre could be produced 
both at Pantnagar and at Jabalpur. These outstanding results 
were achieved with varieties developed by U.S. Dept. of 
Agriculture plant breeders for the Gulf Coast states of 
southern U.S. From these results, it is now clear that high 
yields of soya beans can be obtained in much of India, 
between latitudes 23º and 30º.”
 A photo shows the Leng in a fi eld of soybeans at 
Jabalpur, India. Address: Agronomist, Univ. of Illinois, 
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Urbana.

1582. Hill, G.D. 1969. Soy bean yields in the lowlands of 
New Guinea. Papua and New Guinea Agricultural Journal 
21(2):23-24. Sept. [2 ref]
• Summary: For many years, farmers in the Markham 
Valley of New Guinea have been seeking a suitable crop 
to incorporate into a rotation or to replace peanuts in the 
monoculture practiced on most farms. In 1964, two trials in 
the Markham Valley, designed to assess soy bean varieties in 
the wet lowlands, failed due to poor seed germination.
 The following trial was conducted in 1968 in the wet 
lowlands at Bubia near Lae. Four varieties (obtained from 
Aiyura in Aug. 1968, inoculated with Rhizobium strain 
CB 1809, and planted on Nov. 7) were tested: NG 4661 
Batavian Yellow, NG 4662, SHE 30, and Mission. The fi rst 
three varieties yielded more than 1,500 lb/acre of soy beans. 
Address: Formerly: Agronomist, Dep. of Agriculture, Stock 
and Fisheries, Bubia, via Lae, Papua New Guinea. Presently 
Dep. of Agronomy, Univ. of Western Australia, Nedlands, 
W.A. 6009.

1583. Jethmalani, S.C.; Minor, Harry C.; Tiwari, K.L.; 
Motiramani, D.P. 1969. Soybean cultivation: Package of 
practices. Indian Farming 19(6):17-18, 33. Sept. Series 2.
• Summary: In 1963 soybean research was initiated at 
Jawaharlal Nehru Krishi Vishwa Vidyalaya, at Jabalpur, 
India, by growing soybeans imported from the United States. 
The yields did not exceed 1,300 kg/ha.
 Several experiments from 1968 are then described: 
(1) Fertility-inoculum experiment. (2) Rate of inoculum 
experiment. (3) Micronutrient experiment. (4) Planting date, 
spacing and plant population experiment. Plant population 
showed great infl uence on yield. (5) Weedicide [herbicide] 
experiment. Five weedicides (Trefl an, Vernam, Tok E-25, 
Eptam, and CP 50144) were used at three different levels. 
Other treatments were no weeding (control) and weed-free 
conditions maintained by manual labor (two weedings). 
Weed control by manual labor gave the highest yield.
 The conclusion states concisely the package of practices: 
1. Variety: Bragg. 2. Time of planting: Immediately after the 
monsoons. 3. Fertilization (fertilizers): Gives NPK levels 
with and without inoculation. 4. Rate of inoculum: 250 gm 
per ha. 5. Row spacing: 45-60 cm between rows. 6. Plant 
population: Approximately 4 lakh (1 lakh = 100,000) plants 
per ha. 7. Weed control: Keep weeds controlled until the crop 
is 1 month old. Address: Jawaharlal Nehru Krishi Vishwa 
Vidyalaya, Jabalpur, MP, India.

1584. Rollier, M.; Ferrif, -; Pierre, -. 1969. Le soja: 
Experimentation 1966-1968 (suite) [The soybean: 
Experimentation 1966-1968 (continued)]. Informations 
Techniques CETIOM No. 18. p. 27-40. 3rd trimester. [Fre]
• Summary: Contents: Variety studies in France (Maturity 

Group 00 to V). Group 00 (vegetative cycle 90-95 days): 
Portage, Flambeau. Group 0 (95-105 days): Merit, Grant, 
Capital, Comet, Mandarin-Ottawa, Traverse. Group I (105-
115 days): Hudson, Chippewa 64. Group II (125-140 days): 
Harosoy 63, Hawkeye 63, Amsoy, Hark. Group III (150 
days): Wayne. Gives details on each variety, including yield 
in quintals/hectare. Note: 1 quintal = 100 kg. The soybean 
variety Merit gave the highest yield (16.00), whereas 
Chippewa gave the lowest (10.60).

1585. Probst, A.H.; Laviolette, F.A.; Athow, K.L.; Wilcox, 
J.R. 1969. Protana: A new high-protein, root-rot-resistant 
soybean. Soybean Digest. Oct. p. 8.
• Summary: A table lists the following soybean varieties: 
Protana, Amsoy, Harosoy 63, and Provar. For each variety is 
given: Yield, maturity date, lodging score, height in inches, 
seed quality score, seeds per pound, and seed composition: 
protein percentage and oil percentage. Protana has the second 
highest yield (37.3 bu/acre) after Amsoy (40.0). Provar has 
the largest seeds (2150/lb) vs. 2500 for Protana. Provar 
also has the highest protein content (43.2%) vs. 42.5% for 
Protana. Protana’s seeds are medium in size and shiny-
yellow with imperfect black hila (seed scar) color. Address: 
Purdue Univ. Agric. Exp. Station.

1586. Soybean Digest. 1969. Yield almost 50-bu. in 
Australia! Oct. p. 13.
• Summary: According to the Sydney Herald an Australian 
soybean yield record of 48.6 bu/acre was harvested on John 
Bligh’s Anchorfi eld research station [farm] at Brookstead, 
Queensland. The crop was harvested in early July. The 
average yield from Bligh’s entire 450-acre crop was 
expected to be 40 bu/acre. It was grown under irrigation 
but without fertilizer. Next December Mr. Bligh plans to 
plant 2,000 acres with fertilizer and irrigation. He made 3 
trips to the U.S. to select seed. “Irrigation did little good 
until the problem of establishing the proper inoculants in 
Anchorfi eld’s alkaline soils was solved.” A photo shows 
Bligh.

1587. Byth, D.E.; Weber, C.R.; Caldwell, B.E. 1969. 
Correlated truncation selection for yield in soybeans. Crop 
Science 9(6):699-702. Nov/Dec. [9 ref]
• Summary: “Phenotypic selection for agronomic characters 
such as height, lodging, and maturity has been extensively 
and successfully practiced in soybeans... This selection has 
generally been practiced in early generation material to 
eliminate undesirable agronomic types prior to extensive 
yield testing.
 “Correlations of agronomic and chemical characters 
with yield in soybeans have been presented by several 
authors...”
 Two lines of soybean crosses were evaluated for nine 
characters in three environments. “Heritability was relatively 
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consistent across environments for all traits except seed 
yield. For yield, heritability was greatest under favorable 
growth conditions and least when moisture stress was 
alleviated by irrigation.”
 Percent protein is inversely related to seed yield; 
the greater the seed yield, the less the protein in each 
seed. Address: Iowa Agricultural and Home Economics 
Experiment Station, Ames, Iowa.

1588. Dougherty, Charles T. 1969. The infl uence of planting 
date, row spacing, and herbicides on the yields of soybeans 
in Canterbury. New Zealand J. of Agricultural Research 
12(4):703-26. Nov. [9 ref]
• Summary: Soybean varieties Adelphia, Amsoy, and Wayne 
were grown at Canterbury in 1967-68. The highest seed 
yields (35 bushels/acre) under Canterbury conditions were 
grown at 20 inch row spacings. The results obtained from 
this and previous research in 1966 and 1969 indicate that 
soybeans are presently unable to compete with alternative 
crops that give higher profi ts with less risk. Address: Plant 
Science Dep., Lincoln College, Canterbury, New Zealand.

1589. Holsheimer, J. 1969. Experimental growing and 
bulking of rice, soyabeans, sorghum, and cotton. British 
Solomon Islands Protectorate, Department of Agriculture, 
Rice Report (Honiara) 17 p. For the Second crop 1968. 
April/Dec. See p. 2-3, Appendix I and II.
• Summary: The section titled “Soyabeans” (p. 2) notes that 
some 132 observation plots were planted. Each soyabean 
variety was planted twice. 24 varieties had been planted 
previously and 42 varieties had been recently imported from 
Zambia, Southern Rhodesia, and Fiji. The seed of many of 
the newly introduced varieties had a low germination rate. 
The varieties that gave the best yields are listed. Only one 
(Wilson Black) has a name; the others are designated by 
initials or numbers. The yields are not given.
 The next section titled “Fertilizer trials” (p. 2) begins: 
“Yields, bean size, and oil content of the locally produced 
soyabeans have been disappointing. Private enterprise has 
found the growing of soyabeans to be uneconomical and 
has ceased growing them. It was thought that with improved 
cultural methods, yields and quality may be improved.”
 Experiment II was conducted on land at Okea. Urea (200 
lb/acre) and elemental sulphur (100 lb/acre) were applied and 
not applied. The variety was Light Speckled. Soybeans were 
inoculated or not. The highest yield (2,744 lb/acre or 45.7 
bushels/acre) came from inoculated soybeans with the urea + 
sulphur treatment. These results were considered excellent.
 Appendix I, titled “Soyabean observation plots I and II” 
has 126 entries and one column for each of the following: 
No. CSIRO No. Name [of variety] (incl. HLS, Seminole, 
Wilson Black, Yellow Kedele, CNS, Hernon, Palmetto, 
Sangalo, Hood, Hill, Gedulo, Hardee, Yellow Avoyelles, 
Halesog, Pelican). Origin (Tanganyika, Israel, Sudan, Congo, 

Southern Rhodesia, British Honduras). Planting date. Bean 
color. Time to maturity in days. Plant length in inches. 
Pods off the ground in inches. Lodging. Shedding leaves. 
Shattering. Yield (lbs per acre). Ripening. Remarks (esp. 
poor germination).
 Appendix II, titled “Soyabean observation plots III 
and IV” has 110 entries and the same column headings. All 
came from Tanzania. Address: Agricultural Offi cer, Rice 
Experiments.

1590. Diaz Sabaneta, F. 1969. Ensayo comparativo de 
rendimiento de seis cultivares de soya (Glycine max (L.) 
Merr.) en suelos de la sabana de Jusepin [Comparative trial 
of the yield of six soybean cultivars in savannah soils of 
Jusepin]. Ing. Agr. Thesis Jusepin, Universidad de Oriente, 
Escuela de Ingenieria Agronomica. [Spa]*
Address: Venezuela.

1591. Singh, I.J.; Pandey, V.K.; Harms, A.G. 1969. 
Economics of soybean cultivation. Indian Farmers’ Digest 
(Uttar Pradesh Agricultural University, Pantnagar) 2(8):20, 
29.
• Summary: The soybean has recently emerged as one of the 
most paying kharif crops of the Tarai area of Uttar Pradesh. 
Because of its high content of oil and protein, it is already 
in great demand, and large numbers of farmers are starting 
to cultivate the crop. At the same time, they are interested to 
know the economics of soybean cultivation.
 This is a study of the variety Bragg grown on 30 farms 
in the kharif season of 1968. At a yield of 16.16 quintals per 
hectare, the net income per hectare from soybean was 3,149 
Rs if the price was Rs. 280 per quintal, but 241.11 if the price 
was Rs. 100 per quintal. Address: College of Agriculture, 
Uttar Pradesh, Agricultural Univ., Pantnagar.

1592. Kwon, Shin Han. 1969. Soybeans and soybean 
products in Vietnam. Saigon: Republic of Vietnam: Ministry 
of Land Reform and Development of Agriculture and 
Fisheries, Agricultural Research Inst. (Saigon). 113 p. 28 cm. 
[60 ref. Eng]
• Summary: Contents: Map of South Vietnam showing 
all provinces and their names. Preface, by the author. 1. 
Introduction: History of soybean, production and trade in the 
world and in Vietnam, utilization of soybean (uses, nutritive 
value of the soybean). 2. Botany of the soybean plant: Seed, 
stem and pubescence, leaves, fl ower parts, root and nodule 
bacteria, genetics. 3. Ecological requirement: Germination, 
temperature, rainfall, day length, soil. 4. Cultivation and 
storage: Planting (land preparation, depth of seeding, 
methods of seeding, rate of seeding, time of seeding, 
rotation, erosion), fertilizer (manure, nodule bacteria, 
nitrogen, phosphorus, calcium, potash, molybdenum, 
application), insects (maggot fl y, soybean insects found in 
Vietnam, control), diseases (root disease, foliage disease, 
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seed disease), weed control, harvesting and threshing 
(harvesting time, methods of harvesting, drying). 5. Variety 
improvement: Aims of improvement (high yielding variety, 
disease resistance, insect resistance, day length, varieties 
tolerant to unfavorable soil conditions, seed size, seed color, 
oil and protein content in seed, palatability), introduction 
method, pure line selection method, breeding method 
(making the cross, pedigree method, bulk method), regional 
trials, variety purifi cation and multiplication (breeder’s seed, 
foundation seed, stock seed, extension seed, maintenance). 6. 
Seed certifi cation standard. 7. Bibliography.
 The author thanks for their help: Dr. Thai-Cong-Tung, 
Director of the Agriculture Research Institute, and Mr. 
Nguyen-Huu-Quyen, Manager of Eakmat Experiment 
Station.
 “The history of soybean in Vietnam is meager, but 
the references by Loureiro (1790) and Rumphius (1747) 
mentioned the cultivation of soybean in Malaysia and 
Vietnam. Harmand (1877) collected wild soybean (Glycine 
laotica) in the Hue and Bassac areas, and the herbariums 
[herbarium specimens] are still available at the Agricultural 
Research Institute, Ministry of Agriculture, Vietnam.” Since 
the history of Vietnam is closely related to that of China, it 
seems likely that the soybean has been cultivated for many 
centuries in what is today Vietnam (p. 1).
 In Vietnam, the soybean is still not a very familiar 
crop to the majority of farmers. Although the acreage has 
gradually increased since 1958, production had not yet 
reached 10,000 tons by 1967. According to the Agricultural 
Statistics Yearbook of Vietnam, in 1966 in South Vietnam, 
total soybean acreage was 6,610 hectares and production 
was 7,585 metric tons, or 1.148 tonnes/ha (p. 7). The main 
soybean producing provinces are all in the southern half of 
South Vietnam: Long-Khanh (40% of total South Vietnamese 
acreage), An-Giang (20.4%), Chau-Doc, Kien-Phong, and 
Binh-Dinh (5%). In 1963 some 1,440 tones of soybeans were 
imported and in 1966 some 100 tonnes were exported (p. 6).
 Table 4 shows an estimate of the costs and returns per 
hectare of growing soybeans at the Eakmat Agricultural 
Experiment Station in Ban-Me-Thuot in 1968. The net 
income or profi t from one hectare was about VN$26,000, 
which is larger than for any other fi eld crops, including: 
cassava (VN$22,766), mung beans ($20,267), sweet potatoes 
($19,269), upland rice ($6,828), corn ($6,569), and peanuts 
(VN$5,100).
 Uses: “In Vietnam, the soybean is not commonly used in 
daily food, but a number of foods such as soysauce, tuong [a 
soft kind of miso resembling Chinese chiang in consistency, 
and sold in crocks], bean curd, vermicelli, soymilk, soybean 
wine, chao [fermented tofu, sold in bottles], soybean 
oil, [soy] bean sprouts, and green pods [green vegetable 
soybeans] are available in the market and they are gradually 
becoming popular among Vietnamese.
 Note: This is the 2nd earliest English-language 

document seen (Oct. 2011) that uses the word “chao” to refer 
to fermented tofu.
 Photos (p. 11-12) show: (3) Bean sprouts and cooked 
beans with tomato sauce. (4) A shop that sells soybean 
products in a Saigon market. Soybean paste [tuong] is in big 
jars, chao [fermented tofu] is in bottles in front, and bean 
curds [tofu] are in the front left corner. (5) A Vietnamese 
girl frying bean curds in the market. (6) Bottles with labels 
showing various kinds of soy sauces made in Vietnam.
 The highest yielding soybean varieties in Vietnam are 
presently Palmetto and E-32. In trials, they yield about 1 
tonne per hectare. Address: FAO Agricultural Offi cer. Phone: 
Saigon 91.746.

1593. Perkins, Dwight H. 1969. Agricultural development 
in China 1368-1968. Chicago, Illinois: Adeline Publishing 
Co.; and Edinburgh: Edinburgh University Press. xv + 395 p. 
Index. 24 cm. [515* ref]
• Summary: A very important book on this subject. 
“Economically oriented interpretation of the relations 
between population increase and rises in agricultural 
productivity. Rather dubious use of statistical techniques” 
(Bray 1981). A map (p. 3) shows the provinces of China, and 
another (p. 4) shows the country’s seven regions plus Taiwan 
and Tibet. A table (p. 49) shows China’s crops and animals 
during the Han dynasty (206 B.C.–A.D. 220). “Grains: Rice, 
wheat, barley, millet (3 varieties), sesame. Beans: Soybeans, 
small beans [azuki]. Vegetables...”
 Concerning beancake (p. 71): “Beancake may not 
have appeared until around 1500, although the evidence is 
hardly conclusive.* The discovery of the fertilizer potential 
of beancake is a signifi cant exception to the more general 
picture of a stagnant technology (Footnote: *”Beancake 
is not mentioned in the Nung shu (1313 ed.)). The fi rst 
reference of which I am aware is referred to in the Ch’en 
Tsu-kuei (1958, p. 99). It is also mentioned in Hsu Kuang-
ch’i, 1628, and in the T’ien-kung k’ai-wu [1637], both 
seventeenth-century publications.” Conclusion (p. 77): 
“Beancake made its appearance for the fi rst time in the 
Ming period [1368-1644]...” Beancake was one of the few 
commodities generally transported over long distances.
 A table (p. 131) shows exports of selected Chinese 
farm and processed farm products (selected decades from 
1880 to 1959). Amounts are in 1,000 taels prior to 1909 and 
1,000 yuan after 1920. During the period 1880-1889, tea 
was China’s leading export (41% of total value), followed 
by silk (36%), and cotton and cotton textiles (1.6%); beans, 
seeds, and oils accounted for only 0.4%. During the period 
1900-1909, silk was China’s leading export (32% of total 
value), followed by tea (12%), beans, seeds, and oils (8%), 
and cotton and cotton textiles (6%). During the period 1920-
1928, silk was still China’s leading export (24%), followed 
by beans, seeds, and oils (17%), cotton and cotton textiles 
(7%), grain (5%), and tea (3%).
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 A map (p. 143) shows the major cities in China in about 
1900. The three with the largest population are: Shanghai, 
Peking, Tientsin. A map (p. 179) shows that in about the year 
1400 half of China’s population is concentrated in 250 miles 
radius around Nanking, including Shanghai, Hangchow, and 
Hankow.
 A table (p. 258) shows soybean acreage statistics in 
individual Chinese provinces during 1914-1918, 1931-1937, 
and 1957. Soybean acreage grew substantially in the decades 
prior to 1937, then decreased markedly by the 1950s. In 1957 
the provinces with the most soybean acreage (in million 
hectares) were: Shantung 2.07, Honan 1.79, Heilungkiang 
1.52, Anhwei 1.037, Kiangsu 0.937, Kirin 0.907, Liaoning 
0.729. Total: 12.74 million ha.
 A table (p. 280) shows soybean yield statistics (in 
catties/mou) in individual Chinese provinces during 
1931-1937, those given by Buck, and 1957. In 1957 the 
provinces with highest soybean yields were: Liaoning 233, 
Heilungkiang 149, Hupei 114, and Kweichow 111.
 A map (p. 352) shows the Chinese treaty ports as of 
about 1900.
 A likin is a commercial tax on commodities passing a 
revenue station.
 China’s agriculture feeds a quarter of the world’s 
population on 7% of the Earth’s cultivated land. During the 
Han dynasty China’s population and hence its agriculture 
were concentrated on the North China Plain and to the west 
of the gorges of the Yellow River where, for reasons of 
military defense, the capital was located. The crops were 
almost entirely dry farmed, with millet as the key crop. 
Perkins speaks very highly of Ho Ping-ti. China has never 
been a major producer or consumer of meat. Pork has always 
been the principal meat of the common man. Hogs were 
profi table only because they were a source of both pork 
and fertilizer; they were fed on chaff and garbage, rarely on 
grains.
 For two centuries China was in turmoil from the rise and 
fall of the Mongols in China. Initially the Mongols sacked 
almost all of North China and parts of the south. Large 
numbers of people were killed and crops destroyed leading 
to vast starvation. This ended in 1368 with the inauguration 
of the Ming dynasty. Then there was relative peace until 
about 1840.
 Prior to the T’ang dynasty the people of China 
concentrated in the North China Plain. In the early Ming 
they gathered in fi ve east-central provinces along the lower 
Yangtze River.
 The Taiping Rebellion (1851-1864) killed over 20 
million people; the Taiping provinces were around Shanghai.
 Manchuria was China’s principal source of new land 
in the early 20th century. Manchuria’s population was (in 
millions): 2.0 in 1819, 2.9 in 1851, 3.3 in 1873, 5.4 in 1893, 
20.1 in 1913, 35.3 in 1933, 41.7 in 1953, 51.5 in 1957.
 In China, major rice producing areas are not found north 

of Kiangsu, Anhwei, and Hupei.
 The best ways for China to expand agricultural output: 
expand cultivated land, improve seeds, improve cropping 
patterns (e.g., double cropping), add new crops, improve 
farm implements, water control / irrigation, fertilizer, draft 
animals, and labor intensity.
 The fi rst farm cooperative was set up in 1955-56, 
followed by the communes in 1958. World production of 
chemical fertilizers in terms of nutrients. 1906–2 million 
tons. 1947–10 million tons, 1965–40 million tons. 1988–113 
million tons estimated.
 In the 1960s, following the poor harvests of 1959-61, 
China’s government shifted emphasis to the promotion of a 
modern revolution in agricultural investment and technology, 
the key to which was the rise of a large chemical fertilizer 
industry, plus rural electrifi cation, motors, pumps, and 
modern farm machinery.
 Land tenure is related to tenancy–how the land is held. 
Each Chinese person has an “ancestral home,” which is very 
important. Address: Prof. (Location not given).

1594. Petrakieva, Irina. 1969. Vlianie na sroka na 
seitba priniako i sortove soia varhul prodaljitelnostta na 
vegetatsionnia period, dobiva kachestvoto na zarnoto 
[Duration of the vegetation period, yield and grain quality 
of certain soybean varieties as affected by the planting date]. 
Rastenievudni Nauki (Plant Science, Bulgaria) 6(9):95-107. 
[16 ref. Bul; eng]
• Summary: “Summary: The following planting dates 
were studied at the Forage Research Institute in Pleven as 
affecting the duration of the vegetation period (Table 2), 
yield of grain and roughage (Tables 4 and 5), crude protein 
and raw fats (Table 6), changes in crude protein, raw fats, 
calcium and phosphorus (Fig. 4): I–From April 5 to April 
10; II–from April 15 to April 20; III–from April 25 to April 
30, and IV–from May 5 to May 10. The varieties Comet, 
Chippewa, Pavlikeni 2, Staroukrainska, Harosay [Harosoy], 
Adams and Clark were tested in the years 1961-1964 as non-
irrigated and in 1964-1966 as irrigated crops. It is ascertained 
that the planting date affects the grain yield of non-irrigated 
soybean more than of irrigated one.
 “Highest yields of grain, crude protein and fats were 
obtained from the Comet variety planted on April 25-30; 
from Chippewa and Staroukrainska planted on April 15-20, 
and from Adams, Harosay and Clark when planted from 
April 5-10 to April 15-20. Planting date does not affect the 
content of crude protein, calcium and phosphorus. The fat 
content of Chippewa and Staroukrainska declines more 
than of Comet, Adams and Harosay varieties if planted on 
later planting dates. The vegetation period is longest in all 
varieties planted on April 5-10 and shortest at planting in 
late April and early May. The length of the planting-crop 
emergence period varies mostly, namely from 6-8 days at 
mean air temperature of 15.5-16.5ºC to 21 days at 9.6ºC.” 
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Address: Forage Research Inst., Pleven, Bulgaria.

1595. Rubaihayo, P.R. 1969. Investigations into some 
aspects of the production of genetic improvement of 
soyabean (Glycine max (L.) Merrill) in Uganda. MSc thesis, 
University of East Africa (Makerere University College), 
Kampala, Uganda. *
• Summary: Between 1913 and 1960 fi fty-three soybean 
cultivars were introduced to Uganda from the United States, 
South Africa, Nigeria, and Trinidad. Past information on 
research and development is presented. According to Uganda 
Department of Agriculture records, experimental yields of 
the order of 1,100 kg/ha were being obtained in 1955 without 
the use of fertilizers. Soybean exports between 1944 and 
1952 rose to a peak of 4,314 tons valued at £38,799 before 
declining. These soybeans were grown as part of Uganda’s 
contribution to Britain’s war-time and post-war needs. 
Thereafter the market collapsed and production fell to a low 
level but persisted nevertheless over large areas of Uganda.
 Renewed interest in the crop in Uganda developed in 
about 1965 in response to three factors: 1. Recognition of the 
need for agricultural diversifi cation. 2. Interest in potential 
production by European buyers. 3. Pressure from groups 
primarily interested in the problems of human malnutrition.
 Serious work was restarted with cooperation between 
the Uganda government at Kawanda Research Station at 
1965 and the Faculty of Agriculture at the University Farm, 
Kabanyolo with the support of the Rockefeller Foundation in 
1966.
 The author carried out a number of agronomic 
investigations and studied such factors as spacing, fertilizer 
response, planting date, the effect of weed competition, and 
the response of the crop to weed-control measures, both 
mechanical and chemical. Several seed yields in excess of 
2,530 kg/ha were recorded, and these performances led to 
increased optimism about the crop.
 Note: During the 1960s and part of the 1970s, 
Makerere University in Uganda was also called (sort of 
as an administrative title) the University of East Africa. It 
was supported by the 2 other countries in the East African 
Community (Kenya and Tanzania) and accepted a quota of 
students from each country. The Community was formed in 
1967 and disbanded in 1977. When the other countries built 
their own universities, the name “University of East Africa” 
stopped being used. But Makerere Univ. still exists. Address: 
Kampala, Uganda.

1596. Soypro International Inc. 1969. A study of business 
prospects in the food industry of India. Cedar Falls, Iowa. iv 
+ 87 p. Summarized as “Soybeans have good future in India” 
in Soybean Digest. 1969. Dec. p. 28. 28 cm. [20 ref]
• Summary: As part of The Canadian Food Advisory Team. 
For Malwa Economic Development Society (MEDS), Indore 
(which has expressed an interest in entering some aspect of 

the food industry in India). Sponsored by United Church of 
Canada.
 Contents: Objectives and guidelines. Part I: Food 
resources and malnutrition. Food grains and pulses. Calories. 
Proteins: Legumes, oilseeds, milk, fi sh, poultry, meat. Fats 
and oils. Areas of food needs: Under-nourishment protein 
malnutrition. Summary and conclusions.
 Part II: Food marketing. The non-market. Primary 
factors of the real market. Guidelines for product selection 
and production. Selling the product.
 Part III: What is being done. Food ingredients: Grain 
processing, oilseeds for human nutrition. Consumer 
products: Protein foods for infants and children, foods for 
general consumption.
 Part IV: Prospects for soybean production and soya food 
processing. Production: Yields, crop input, returns in relation 
to other crops. Market outlets and prices: Domestic markets 
for soy products, estimated prices. Soybean processing: 
Processing plants, storage, transportation, plant investment 
costs (new plants, converting existing plants to soybean 
processing). Low fi ber meal and soy fl our: Investment cost 
for production, marketing. Full-fat soy fl our. Soy protein 
isolates. Specialty soy foods: Soy milk and related products, 
soy-based snack foods, cereals, dal. Conclusions.
 Part V: Potential projects. Storage. Rice milling. Pulse 
milling. Soybean processing for soy fl our, soy protein 
isolates. Sesame processing. Bread. Baby foods. High 
protein mixes. Synthetic milk or base for toned milk–related 
dairy products. Extruded high protein snacks / cereals. Low-
cost quick-cooking dal. Food marketing and distribution.
 List of references. Appendixes. Population of India. 
Recent production trends and current yields of key crops in 
India. Rough calculations of gross protein availability from 
local production in India.
 This practical, business-oriented report focuses on low-
cost high-protein foods designed to help private business 
meet India’s problems of protein malnutrition, especially 
among infants and children. “Similarly, with fast rising 
interest in soybean production and utilization, considerable 
early attention had been given to this particular fi eld...” 
In 1965-66, and in 1966-67 India had two devastating 
drought years. Prior to this, India has experienced four 
major droughts accompanied by famines since 1900: 1907-
08, 1918-19 (the worst, with a 32.3% drop in agricultural 
output), 1920-21 (the second worst; 24.0% drop), and 1923-
24 (16.6% drop).
 Pulses, mostly in the form of dal (“the poor man’s 
meat”) have for many years been second only to food 
grains as a source of protein in Indian diets. Most pulses 
are dehulled by hand-powered stone mills at home before 
cooking, with a wastage of about 10%. However pulses 
are not keeping pace with the food grains in India’s 
Green Revolution. Average yields are relatively low and 
response to fertilizer is low. Per capita consumption is 
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static, or declining. India’s main oilseeds in 1967-68 were 
(in descending order of output in million metric tons): 
groundnuts in the shell (5.83), cottonseed (2.00), rapeseed 
and mustard (1.48), sesame (0.42), and niger seed (0.10). 
Only groundnut, sesame, and niger also provide signifi cant 
amounts of protein for humans. Yet after the oil is removed, 
most of the protein-rich oilseed cakes are used in livestock 
feeds or fertilizer, or exported; only about 10% of the 
available protein is used directly in human diets. There is 
now much interest in using more groundnut protein (as fl our 
or isolate) in human foods; it has been used in toned milk. 
India’s major source of animal protein is milk (both from 
water buffaloes and cows), with per capita daily consumption 
being 123 gm (4.4 oz).
 Relatively little red meat is consumed in India; many 
states prohibit slaughter of cows. Goats and water buffaloes 
are the major sources of meat. According to CFTRI, 39% 
of Indians are defi cient in proteins, and a high proportion 
of these are infants and children. Per capita availability of 
oils is 9.3 lb/year. 70 to 75% of all food produced stays on 
the farm and is consumed directly by the producers. Wheat 
is the main grain in north India, and rice in south India. 
About 25% of Indians are vegetarian by conviction, and 
“75% are now willing to eat animal products, with the latter 
percentage increasing every year. In practice, diets are still 
largely vegetarian because of the scarcity and cost of animal 
products.” Prestige is the single most important marketing 
factor in part because India is still a highly class-conscious 
society. The market is highly segmented. Products need to be 
targeted separately at the top 3 or 4 of the 5 class segments. 
The high class line should be introduced fi rst. Cheap food 
or “food for the poor” has little chance of succeeding in 
commercial channels. Except as food for children, it is very 
hard to sell food on the basis of its nutritional or health-
giving benefi ts. Sampling is the most effective promotional 
technique.
 Several companies produce dried baby foods from milk 
and sell them in tin cans. In 1968 the biggest seller was 
Amul (3,500 to 3,800 tons), made by Kaira Dairy Coop. The 
pioneer commercial weaning food in India was Farex, made 
by Glaxo and sold in tins at Rs. 13 per kg. Kaira Dairy Coop 
launched Bal-Amul at Rs. 11 per kg and now produces 1,000 
tons/year, expected to grow to 5,000 tons by 1974. Bal-Amul 
contains about 25% full-fat soy fl our, 25% rice and wheat 
fl our, 20% gram fl our, 11% sugar, 10% nonfat dried milk, 
and 6-8% moisture. Processing equipment was donated 
by UNICEF. Soy fl our and milk powder were donated by 
USAID. It will soon be offered in plastic bags at Rs. 7 to 
8 per kg to reach a broader market. CSM contains 25% 
defatted or low-fat soy fl our. Bal-Ahar contains 65% bulgur 
wheat, 25% groundnut fl our, 10% Bengal gram [chickpea] 
fl our plus vitamin/mineral pre-mix. Requiring 10-15 minutes 
cooking in water, it does not contain any soy. Use of CSM 
and Bal-Ahar is limited to food relief programs; they are not 

sold commercially.
 MPF (Multi-Purpose Food, formulated under 
sponsorship of the Meals for Millions Foundation in the 
U.S.) consists of 75% groundnut fl our, 25% Bengal gram 
fl our, plus a vitamin/mineral pre-mix. Containing 45% 
protein, it sells for only Rs. 3.5/kg and is thus the cheapest 
protein source on the market and one of the best. However 
it has not met with any real success. 7 plants have been 
authorized to produce MPF in India. None are operating 
at capacity and most are not operating at all. Total output, 
currently 600 tons/year, is purchased largely by OXFAM for 
the Meals for Millions Foundation.
 UNICEF is supplying an X-25 Wenger Cooker-extruder 
to CFTRI to experiment with extruded high-protein snacks. 
Note: The Wenger X-25 is a low-cost extrusion cooker / 
extruder. This is the earliest document seen (Oct. 2020) that 
mentions Wenger’s X-25 or the use of a low-cost extrusion 
cooker–although the phrase “low-cost extr*” does not 
appear.
 The population of India has grown from 314.8 
million in 1941 to about 533.3 million in 1969. Each year 
the population is growing by about 13 million people. 
Roughly 80% lives in rural areas. In terms of gross protein 
availability, the main sources produced in India (in million 
metric tons of protein) are: rice 3.03, pulses 2.69, wheat 2.49, 
groundnuts 1.12, milk 1.05, and jowar (sorghum) 0.91. Soy 
is not listed. Address: Cedar Falls, Iowa.

1597. Soypro International Inc. 1969. Part IV. Prospects for 
soybean production and soya food processing (Document 
part). In: A Study of Business Prospects in the Food Industry 
of India. 1969. Cedar Falls, Iowa. iv + 87 p. See p. 54-75. [7 
ref]
• Summary: Contents: Production: Yields, crop input, 
returns in relation to other crops. Market outlets and 
prices: Domestic markets for soy products, estimated 
prices. Soybean processing: Processing plants, storage, 
transportation, plant investment costs (new plants, converting 
existing plants to soybean processing). Low fi ber meal and 
soy fl our: Investment cost for production, marketing. Full-fat 
soy fl our. Soy protein isolates. Specialty soy foods: Soy milk 
and related products, soy-based snack foods, cereals, dal. 
Conclusions.
 “Several years ago, test trials with soybeans indicated 
that they could be produced successfully and economically 
over a substantial portion of Central India. These included 
tests by the Indian Agricultural Research Institute near Delhi 
in 1956, tests by Michigan State researchers at Ranchi and 
by Missouri University at a number of stations in 1962.
 “Since that time agricultural stations in many parts of 
India have been conducting studies on soybean production 
on a very wide scale, and at great depth. Many hundreds of 
soybean varieties from all over the world have been tested 
for adaptability to Indian growing conditions. Extensive tests 
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of response to a wide range of agronomic conditions have 
been carried out...
 “The most intensive work has been at Pantnagar (U.P.) 
and Jabalpur (M.P.) under a cooperative project of US/
AID with the University of Illinois, the Indian Council of 
Agricultural Research, and the two Agricultural Universities, 
UPAU and JNAU.”
 Yields of 3,000 to 4,000 kg/ha have been reported in 
various locations. In general, soy is not competitive with 
groundnuts for the same land. Good soybean land is too 
heavy for groundnuts, and good groundnut land too light 
for soy. Soy can fi t into maize cropping rotations, and it 
will apparently compete successfully with pulses for land 
because of the much higher yields and comparable market 
value. “Thus, if the industry provides a processor-market 
for domestic soybeans, it appears that soybean acreage and 
production will expand dramatically in the next few years...
 “Many assumptions were being seriously discussed at 
the time of the Team’s visit including: 1. That the market can 
take very large quantities (up to 1 million tons) of soy fl our 
and soy proteins for human consumption. 2. That existing 
oilseed processing industry, operating at 60% capacity or 
less, is not properly located or equipped to crush soybeans.
 “Investigations of the industry and the market indicated 
the following: 1. Soybean oil is well known to the trade 
due to large P.L. 480 receipts in recent years. It will sell at 
about 10% discount to groundnut oil on the open market. 
Present demand exceeds 100,000 tons per year–equivalent to 
500,000 tons of beans. 2. A small tonnage of soybean meal 
could be sold in India for poultry feed at about 10% premium 
over groundnut meal... 3. Foreseeable potential demand for 
soybean fl our or soy proteins, including its use in antibiotic 
manufacture, could scarcely exceed 100,000 tons per year 
within the next fi ve years, even with heavy demand by 
Government and relief agencies for fortifi cation and public 
feeding projects. However, since soy fl our and soy protein 
are easier to use in foodstuffs than groundnut products, they 
would gradually tend to displace the latter in most bread and 
bakery products, confections, beverages, etc.
 “Thus at one-ton-per-acre yields, 250,000 acres of 
soybeans would saturate the potential market in India for soy 
proteins for some time to come. Any larger acreages would 
be producing soybean meal for export. However, 250,000 
acres would only meet about half of India’s immediate needs 
for edible oils...
 “Because of the large number and wide diversity of 
oilseed processing plants in India, the latitude for size and 
type of plant which might feasibly process soybeans is 
much greater than in any other country in our experience.” 
A 300 ton/day plant operating 300 days/year would require 
90,000 tons of soybeans. A new solvent extraction plant with 
this capacity would cost about $900,000 (Rs. 67.5 lakhs). 
Groundnut processing plants could be adapted to process 
soybeans without great expense (about $140,000 or Rs. 10.5 

lakhs for a 300 ton/day plant). Tata indicated they would be 
glad to take all the soybeans they could get.
 Potential markets are estimated as follows: For soybean 
fl our (in tons/year): bread and related products 1,000, 
biscuits and confections 600, weaning foods 600, fortifi ed 
fl our (commercial) 500, and snack foods 500. This is about 
10 tons/day. Note that Bal-Amul presently uses full-fat soya 
fl our from the U.S. But it is very diffi cult to manufacture 
a good-quality full-fat soy fl our, and it must be tailored to 
each application. For 50% protein (low-fi ber) soybean meal: 
Pharmaceutical manufacturers 4,000, poultry feeders 4,000 
minimum.
 “Considerable interest is expressed in soy protein 
isolates, especially for toning milk and other dairy foods. 
Since the color and fl avor of the best soy isolates is 
somewhat better than that of groundnut protein isolates, 
India could offer a good potential market in this area. If 
available, some soy isolates would also probably be used 
in lieu of groundnut isolates in biscuits, confections, and 
pharmaceutical lines.”
 Of the various potential specialty soy foods, “In terms 
of existing market demands, the most interesting product 
is soy-based synthetic milk, or a soy-protein milk-base for 
sale to dairies to be used in milk toning.” Packaging will be 
a major problem. There is a severe milk shortage in most 
parts of India, and soy milk is superior in quality, as a base, 
compared with groundnut milk.
 “Eventual market demand for soy fl our could be 
substantial, depending on government policy and the 
continuing programs of relief agencies. It will hinge on the 
use of soy fl our to fortify atta and maida, to use in high-
protein gruels for relief feeding, and to supplement school 
lunch and institutional diets in various foods.” Address: 
Cedar Falls, Iowa.

1598. Territory of Papua and New Guinea, Department 
of Agriculture, Stock and Fisheries, Annual Report (Port 
Moresby). 1969. Division of Plant Industry. p. 39-145. For 
the year 1966-67. See p. 76-77, 119-20, 138.
• Summary: A paragraph titled “Soybean” (p. 76-77) states 
that a soybean spacing trial was planted at Aiyura in Dec. 
1966. The best yields were about 1,500 lb/acre. Spacing 
results were inconclusive. At Tambul the soybean varieties 
NG4662, Avoyelles Black, Improved Pelican, Nondugl, 
Batavian Yellow, Hernon 49, SHE 30, Coral Sea and Mission 
grew slowly; they matured in 6-7 months to yield about 500 
lb/acre. The varieties Riggit and CNS took about 11 months 
to mature and were therefore discarded.
 The section on “Plant introduction and quarantine” 
contains a table (p. 119) showing that 4 soybean varieties 
were introduced during 1966-67. Several soybean varieties 
were received from the Department of Agriculture, British 
Solomon Islands Protectorate (p. 120).
 Nutrition samples of 11 soybean plants were conducted.
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1599. Young, W.S. 1969. A new look at soybeans. Ontario 
Department of Agriculture and Food, Publication No. 173. 
23 p. AGDEX 141/10. [3 ref]
• Summary: “Production from the nearly 300,000 acres 
of soybeans grown in Ontario and representing 95% of 
Canadian output leaves Canada in a severe defi cit position 
with respect to that crop.
 “Total production at about 9 million bushels represents 
only one third of the requirements of the three Canadian 
soybean processors (located in Toronto and Hamilton) to say 
nothing of the potential requirements for feeding raw to an 
expanding livestock population.
 The top four soybean producing districts in Ontario 
province in 1968 were Kent (3,278,200 bu, yield 32.1 
bu/acre), Essex (2,703,600 bu, yield 30.7), Lambton 
(1,919,200), and Elgin (722,500). The total province 
produced 9,027,000 bu. The Canada Dept. of Agriculture 
breeding programs in Manitoba, southwest Ontario, began in 
1924.
 “Soybeans produced by the 7,000 Ontario growers 
traditionally are marketed through one hundred local 
dealers... Once soybeans move off the farm they come 
under legislation of the Farm Products Marketing Act. 
Growers established a marketing scheme in 1949, and in 
turn, established the Ontario Soya-Bean Growers’ Marketing 
Plan.” Address: Crop Science Dep., Univ. of Guelph, ONT, 
Canada.

1600. News and Observer (Raleigh, North Carolina). 1970. 
Soybean yields on N.C. farms show increase. Jan. 19.
• Summary: In North Carolina, both the individual grower 
record and the state average record were broken during the 
past season.
 The new individual champion is Dewey Smith, Route 
7, Fayetteville [North Carolina], who grew 66.2 bushels of 
No. 1 soybeans per acre; the old record, set in 1967, was 64.6 
bushels.
 The state average soybean yield was 26 bu/acre, as part 
of the 1969 estimated crop of 1 million acres. It was a good 
year for soybeans, according to Dr. John Clapp. extension 
specialist at North Carolina State University.
 If a soybean grower is unable to get a yield of 30 bushels 
per acre, his main obstacles are probably acid soils (fi xed by 
liming) and generally low soil fertility, weeds, and insects.
 More growers in North Carolina should be liming their 
soybean fi elds.

1601. Soybean Digest. 1970. How the men with the high 
yields get rid of weeds: most top yield producers still 
cultivate, but there’s an increasing trend to 100% reliance on 
herbicides. Feb. p. 18-21.
• Summary: “How do the men who produce top soybean 
yields control weeds? What other steps do they take to get 

their high yields?
 “Soybean Digest asked over 80 growers with high yield 
records–many of them past champions–to answer these 
questions. Thirty-nine men from 16 states responded.
 “They gave a variety of answers, as expected. But they 
agree on certain practices.
 “1–Every top producer except one used herbicides on 
his soybeans in 1969, and all will use them in 1970.
 “2–With two exceptions, all still cultivated soybeans 
in 1969. Most consider cultivation an integral part of their 
weed control operation. But more will go to all-chemical 
control in 1970, including the man with the largest acreage: 
James Jacks who grows 8,000 acres of soybeans annually at 
Thornton, Mississippi. And there is a trend toward narrower 
rows or no rows at all with increased reliance on chemicals.
 “3–Top soybean yield producers generally use more then 
one herbicide or a herbicidal mixture and try to tailor the 
choice of herbicide to their individual weed situations. They 
are interested in trying new herbicides as they come on the 
market.
 “4–They try to keep up with other new ideas affecting 
yields. They are keenly interested in use of fertilizers as well 
as the effect of row width, and also in varieties, certifi ed 
seed, growth regulators, and a host of other production 
practices that include date, rate, and depth of planting, deep 
plowing, and irrigation.
 “The men who responded to the Digest questionnaire 
averaged 700 acres of soybeans last year, and their average 
yield was 40 bu/a. Their best fi elds or test plots averaged 
56.5 bu/a.
 “But they were not all big operators. Their acreage in 
soybeans ranged from 35 to Mr. Jacks’ 8,000 last year.
 “Adverse weather hit some of the group. Average yields 
ranged from 15 bu/a (in a drought area in Missouri) to a 
5-acre test plot of Donald Kuhle, Assumption, Illinois, that 
went 85.33 bu/a.
 “Cultivation: A sizable number of producers cultivated 
only once last year. A combination of rotary hoeing and 
cultivation (each once or twice) was popular. Some used 
the disk with the rotary hoe or cultivator, in some cases 
following fall plowing.
 “Mr. Kuhle, who grows 2,000 acres of soybeans and was 
a 1968 yield champion, plows in the fall, disks in the spring, 
rotary hoes and cultivates, and plants at the latest possible 
date. But others favor earlier planting.
 “Clyde G. Scott, Sikeston, Missouri, used the fl ame 
cultivator along with the rotary hoe and the conventional 
cultivator and calls this his best recent weed control idea. His 
overall average yield was 40 bu/a on 225 acres of soybeans.
 “Bernard McMenamy, St. Charles, Mo., used cultivation 
on some but not all of his 450 acres of soybeans last year. 
Donald J. Storeholder, Lyons, Ohio, plans to drill solid a few 
acres of beans in 1970.
 “Robert Huser, Neodosha, Kansas, who grew 220 acres 
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of beans, will chisel plow, try less tillage, and a broader 
spectrum weed killer to permit drilling his beans solid in 
1970.
 “Charles D. Crawford, who grows 1,000 acres of 
soybeans at Eudora, Arkansas, tries not to cultivate except 
when his chemicals break down, then uses a crop maker with 
one large sweep or a rotary sidewinder.
 “Preston Boyd, Hopkinsville, Ky., uses herbicides only 
with no cultivation and mostly no-till planting. He will go 
to more no-till beans in 1970 and says this way moisture is 
no serious problem. He averaged 50 bu/a on 200 acres of 
soybeans last year.
 “And Mr. Jacks plans all chemical weed control with no 
cultivation after seeding on his big soybean acreage this year. 
He says only a small amount of spring plowing will conserve 
moisture. He expects the moisture conservation and a level 
row profi le for harvest to increase yield. Mr. Jacks recently 
changed from 38- to 30-inch rows.
 “Pressing problems: Almost twice as many producers 
listed broadleaved weeds as compared to grasses as their 
most pressing weed problem. Pigweeds led the list with 
cockleburs close behind. Foxtail and giant foxtail were by all 
odds the most important grasses. A few listed johnson-grass. 
Growers listed 17 troublesome weeds and 6 grasses.
 “Mr. McMenamy says the cocklebur is becoming worse 
than any other weed in southeast Missouri and will be the 
most serious weed in 1970. But Allen I. Earley, Milford, 
Illinois, calls grass the worst weed problem. He says timely 
working of the ground ahead of the planter remains the best 
weed control idea, but weather doesn’t always permit.
 “John A. Ludens, Davis, South Dakota, is happy over 
his results with chemical control. ‘We have been using 
herbicides for several years and we just don’t have much 
weed problem,’ he says.
 “Eldon K. Ewalt, Knox City, Missouri, has found that 
soybeans following corn treated with atrazine has worked 
fairly well.
 “Mr. Storeholder at Lyons, Ohio, says, ‘Know your 
weed problem before planting as it makes a lot of difference 
in the herbicide to use on each fi eld.’ He grew 112 acres of 
soybeans in 1969 and the yield on his top fi eld was 72 bu/a.
 “Richard Johnson, Beloit, Wisconsin: ‘In our area the 
past year everything was against us. We drowned out, hailed 
out, dried out. You could not cultivate and all weeds went 
to seed for next year, such as quackgrass, horseweed, water 
weed, foxtail. I would like to know the best spray for each 
weed. With declining bean prices, you have to have bigger 
yields.’
 “Sherrell Bean, Lamar, Missouri: ‘Large-seeded weeds 
such as cocklebur, annual morningglory, and jimson have the 
ability to sprout and emerge from well below the herbicide 
zone, making them diffi cult to control. It is my thinking that 
since I have gone from moldboard plowing to chiseling I will 
not be incorporating nearly as many of these seeds at this 

extreme depth so that the existing seeds will be concentrated 
more in the “herbicide layer” and thus more easily controlled 
by the herbicide. Since I quit moldboard plowing 3 or 4 years 
ago I believe I can see an improvement in results of some 
herbicides which could be attributed to the location of the 
weed seed in the soil.’
 “Jim Peeler, Hamburg, Iowa, writes: ‘I fall plow or 
chisel, depending on soil condition, disk in Trefl an with 
fertilizer in early spring, disk again about a week before 
planting, then level with 24-ft. spring tooth ahead of planter.
 “’I use a 600 series Allis-Chalmers 6-row 30-inch 
planter. I then run a rotary hoe once or twice, then cultivate 
once, twice if needed. I hire high school girls to walk for 
weeds that are left. The girls will do a lot more work than 
boys.
 “’This year I used some Amiben and Lasso. It was too 
wet to apply Trefl an early. I liked results from both products.’
 “Mr. Peeler adds: ‘As a custom combine operator I 
fi nd a lot of bean farmers expect miracles from chemicals 
and don’t put much effort into the crop. Let weeds, grass, 
volunteer-corn, etc. take their crop. Then they wonder how 
come their beans didn’t make as much as the ones down the 
road that were cared for like they should be.’
 “Some of the larger operators, including Mr. Jacks and 
Mr. Crawford, are fl ying on herbicides. Says Mr. Crawford: 
‘If the grass or weeds are not too bad we will plant and then 
just before the soybeans come out of the ground we will fl y 
on DSMA and Lorox. That gets the vegetation plus some 
weed control with Lorox later and we don’t have to hurry to 
get back with our postemerge for about 10 days to 2 weeks’” 
(Continued).

1602. Soybean Digest. 1970. How the men with the high 
yields get rid of weeds: most top yield producers still 
cultivate, but there’s an increasing trend to 100% reliance on 
herbicides (Continued–Document part II). Feb. p. 18-21.
• Summary: (Continued): “Profi t-making ideas: The men 
who answered the questionnaire offered several profi t-
making ideas for the 1970’s.
 “Mr. Kuhle at Assumption, Illinois, says: ‘I have a 
5-year rotation with lime. As the overall soil fertility levels 
increase–more phosphate and potash and some nitrogen–
soybean yields increase.’
 “But Mr. Crawford at Eudora, Arkansas, notes: ‘I have 
used a heavy rate of fertilizer and have increased yields but 
at the rates I used it wouldn’t be economical.’
 “Harris H. Barnes Jr., formerly with Oakhurst Co., 
Clarksdale, Mississippi, and now southern editor for Farm 
Quarterly, says irrigation is the ‘greatest thing I know of to 
break the yield barrier in the South.’ He says Oakhurst will 
go to more land forming and irrigation to up yields in 1970. 
The area suffered from drought last year.
 “Storeholder at Lyons, Ohio, says he will try a new 
planter he made to try to get a more uniform seed spacing 



SOYBEAN YIELDS AND YIELD RESEARCH (10 BCE to 2021)   806

© Copyright Soyinfo Center 2021

and will solid drill a few acres.
 “Mr. Bean at Lamar, Missouri, advises that soybeans 
should be harvested at as high a moisture level as the 
combine can handle effi ciently for most profi t. He fi gures 
that soybeans are penalized more for actual loss in weight 
below 13% than they are docked for moisture over 13%.
 “Key problems for 1970’s: The high-yield producers 
see markets, declining prices, rising costs, and the resulting 
squeeze on profi ts as by all odds the key problems facing 
growers in the 1970’s.
 “They see the need for market promotion, and mention 
the problems of farm legislation and price support, and the 
possibility of controlled acreage.
 “Some feel too much new acreage is being planted to 
soybeans.
 “Storeholder at Lyons, Ohio, sees the threat of increased 
soybean acreage and lower prices as the key problems of the 
1970’s. Mr. Crawford at Eudora, Arkansas, says the problem 
is ‘the high cost of everything and the low return.’
 “The American Soybean Assn.’s past president Barnes 
at Clarksdale, Mississippi, calls one of the key problems, ‘To 
get all growers to realize that market development is just as 
important as growing beans.’
 “The only production problem that ranks with markets 
and profi ts in importance is insects and diseases, according 
to these men. Mr. Bean at Lamar, Mo., says, ‘As soybeans 
occupy more acreage in an area, particularly on a continuous 
basis, existing disease and insect problems will become 
much more serious.’
 “’Each grower has to evaluate his own situation and 
fi gure out what works best for him on his particular farm. A 
suggestion would be for him to run test plots using different 
rates of fertilizer, try some narrow rows, using different 
chemicals. Then study each plot and work out the system.
 “’We had a plot this year where we used over 135 units 
of nitrogen, one plot where we just used mixed. After we got 
our Trefl an down in February, we fl ew fertilizer in on some 
fi elds at blooming time.
 “’Test plots take time, but they are the only way to 
learn.’
 “Mr. Kuhle at Assumption, Illinois, notes that soybeans 
make unusually heavy demands on phosphorus and 
potassium. ‘Soybeans are grown on many soils naturally low 
in phosphorus. If the defi ciency is not corrected, low yields 
are likely to occur.
 “’Shortage of nitrogen may limit yield. Soil acidity, 
usually caused by a shortage of calcium, reduces the 
nitrogen-fi xing ability of soybean rhizobia.’
 “Mr. Storeholder, at Lyons, Ohio: ‘Last year was a poor 
year to judge anything in our area. It was wet and cold till 
the last week in June, then we had a 10½-inch rain and hail 
July 4, which about wrecked everything. Herbicides, which 
should have worked, didn’t, some killed beans and had to 
be replanted. Tenoran saved most of my bean crop last year. 

However, it didn’t work in 1968 at all.’
 “Maurice E. Gray, Highland, Kansas: ‘If you want high 
yields plant your best ground in soybeans and not corn as 
most farmers do.
 “’The big problem on all farms is the net profi t at 
the end of the year. You have to take into consideration 
everything you do over the entire year. Much education is 
needed in every phase of farming. Over this broad spectrum 
the most important is management. Once this is improved, 
other things just naturally come.’
 “Some, after trying everything else, fall back on 
Providence. Travis E. Parker, Drew, Mississippi, writes, 
‘We expect the Good Lord not to give us 17 days with the 
temperature being above 100º,’ as He did in 1969. And Mr. 
Johnson at Beloit, Wisconsin, will ‘pray to God for more 
help from Mother Nature.’”

1603. Soybean Digest. 1970. Indian production won’t hurt 
U.S. soy exports. Feb. p. 17.
• Summary: “’The adaptation of soybeans to India won’t 
hurt U.S. soybean exports,’ says a University of Illinois 
agronomist, recently returned from India.
 “’In fact,’ says J. A. Jackobs, ‘India is so food-defi cient 
that it will be years before the production can keep up with 
population growth. And in the long run, India will probably 
import more soybeans than it will export.’
 “Jackobs spent 2 years at the J. Nehru Agricultural 
University working on the Coordinated Soybean Research 
Project, and he thinks that soybeans are adapting well to the 
Indian climate.
 “The crop performed exceptionally well and it looks as 
if soybeans may yield as much as 65 bu/a in some areas, he 
reports. Soybeans will give the Indian farmer an opportunity 
to grow more than one crop a year.”

1604. Soybean Digest. 1970. Brokaw’s 76.26 bu. was highest 
yield in 1969. March. p. 22.
• Summary: “John F. Brokaw, Stronghurst, Illinois, produced 
the highest offi cial U.S. soybean yield in 1969. His 76.26-
bu/a yield topped the Illinois 5-Acre Soybean Yield Contest. 
His yield was the highest recorded of the nine state soybean 
contests held in the U.S. in 1969.
 “Brokaw’s record yield, released by the Illinois Crop 
Improvement Assn. Inc. and Illinois Extension Service, was 
made on a measured 5 acres in a 20-acre fi eld. His 76.26-
bu. average was more than double the 1969 Illinois soybean 
yield average of 33.5 bu/a.
 “Brokaw operates 400 acres in Henderson County and 
raised 70 acres of soybeans last season. He has consistently 
produced above-average crop yields. In 1969, his total 
acreage averaged 56 bu/a. He averaged 49 bu/a in 1968.
 “His championship fi eld had been in heavily fertilized 
corn in 1968, and averaged 147 bu/a.
 “Brokaw chopped the cornstalks in the fall and plowed 
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the fi eld in the spring. He used 200 lbs/a of 5-23-27 
plowdown fertilizer, and 300 lbs/a of the same fertilizer were 
banded in the row.
 “About a week ahead of planting, Brokaw sprayed on 
Trefl an herbicide at 1 quart/a and disked it in.
 “He planted preinoculated and certifi ed Wayne soybeans 
at 1.75 bu/a–shooting for six soybean plants per foot of row 
in 18-inch rows. To get his narrow rows, he used a four-row 
minimum tillage planter set at 36 inches then doubled back 
down the middles.
 “Brokaw had usually planted in 36-inch rows and 
cultivated, but success with his chemical weed control 
program convinced him he could safely go to the narrow 
rows, rotary hoe once, and eliminate all row cultivation. It 
worked! Brokaw stated weed control was excellent in the 
narrow rows.
 “Nothing else was done to the winning 76-bu. soybean 
crop until harvest. Brokaw had no disease or insect problems. 
The beans were exceptionally tall and loaded with pods.
 “He harvested his beans at 13% moisture. He used a 13-
ft. header on his combine, keeping the cutter-bar low to the 
ground and checking the cylinder speed regularly.
 “In addition to growing soybeans and corn, he has a 
180-cow beef herd on improved alfalfa-timothy-brome 
pasture.
 “Brokaw is attending Western Illinois University at 
McComb, working toward a degree in psychology.”

1605. Thompson, Louis M. 1970. Weather and technology 
in the production of soybeans in the Central United States. 
Agronomy Journal 62(2):232-36. March/April. [6 ref]
• Summary: “Abstract: Multiple curvilinear regression 
analysis was used to measure the infl uence of weather on 
the yield of soybeans. A linear time trend was introduced 
to measure the infl uence of technology. In the fi ve states, 
Illinois, Indiana, Iowa, Missouri, and Ohio, yields increased 
at an annual rate of 21.5 kg per ha from 1930 to 1968. 
Highest yields have been associated with warmer than 
normal temperatures in June but with cooler than normal 
temperatures in July and August. Highest yields have been 
associated with normal precipitation from September through 
June and with above normal rainfall in July and August.”
 “Only fi ve states, Illinois, Indiana, Iowa, Missouri, and 
Ohio harvested 84 percent of the area of soybeans grown in 
the United States in 1944. The area planted to soybeans in 
these fi ve states was more than doubled from 1944 to 1968. 
Yet the proportion of the U.S. area in soybeans in these fi ve 
states had declined to 50 percent by 1968. The remarkable 
fact is that the area planted to soybeans outside the fi ve state 
area increased by twelve-fold from 1944 to 1968.” Address: 
Iowa State Univ., Ames.

1606. Kalo Inoculant Co. 1970. 22 of 29 national soybean 
contest winners prove Kalo best! (Ad). Soybean Digest. 

April. p. 24.
• Summary: This full page ad gives the name, city, state, 
and yield of one national champion soybean grower (George 
Kimmons, Ozark, Missouri. Yield: 109.64 bu/a), two region 
champions, and 19 area champions. The text on the bottom 
half of the page reads:
 “It’s true! In the third national soybean growing contest 
sponsored by Elanco Products Company, 22 out of the 29 
winners inoculated their winning crops with Kalo. And this 
includes everyone who produced over 90 bushels per acre! 
In fact, in every soybean growing area of the country, Kalo 
inoculants are used by more top soybean growers because 
they know they cannot depend on inoculation from carryover 
bacteria.
 “Why Inoculate Where Plants Already Produce 
Nodules? ‘Data show that the more effective strains of 
legume bacteria can increase the yield or protein content 
of legumes as much as 20 percent on the average over the 
natural legume bacteria in the soil. (USDA Farmers’ Bulletin 
No. 2003)
 “Know Your Nodules! It’s now well established–root 
nodules on soybean plants do not necessarily guarantee 
the effective nitrogen fi xation necessary for maximum 
yields. Some nodulation can even mean decreased yields. 
A university study of 100 soybean fi elds showed that only 
25% of the nitrogen-fi xing bacteria in the soil proved to be 
effective; 50% only average; and the rest poor or ineffective. 
To Be Sure–Inoculate.
 “Maximum Inoculation: Kalo research blends strains 
of bacteria specially selected for maximum nitrogen-fi xing 
capability into a special formula which insures maximum 
inoculation in all soils and growing conditions. It sticks!
 “Effective Nodulation with Kalo Noctin and 
Molynoctin: Kalo inoculants are produced by an exclusive 
patented micro-drying process which provides * more live 
bacteria per seed at planting * excellent seed adherence 
* resistance to droughty soil * germination with the seed 
* exclusive carrier that lubricates the planter plate. Kalo 
Noctin–the improved inoculant for all legumes. Kalo 
Molynoctin–the only combination of soybean inoculant and 
molybdenum seed treatment in one package... with more 
molybdenum than any other seed treatment. Ask your dealer 
for complete details.” Address: Quincy, Illinois.

1607. Oster, Merrill J. 1970. Private breeders join the push 
for higher yields. Soybean Digest. April. p. 26-28.
• Summary: “Just a decade ago only a few private soybean 
breeders had introduced varieties, most of the breeding work 
was being done by university and USDA breeders. But today 
there’s a big surge of activity among private companies to 
come up with higher yielding varieties for farmers.
 “Why the increased activity among private companies? 
Two big reasons:
 “1–The soybean business is growing rapidly. U.S. 
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soybean acreage has almost doubled since 1957–from about 
21 million acres to almost 41 million acres last year. That 
means the seed market has doubled, too.
 “2–Pending legislation would give variety protection–
the equivalent of patent protection on new varieties they 
develop. It would help companies protect their investment 
in variety research, and justify commitment of additional 
research funds on soybean breeding.
 “Some companies have increased their research, hoping 
that protection will soon be granted for new varieties. This 
would prevent other seed companies or dealers from selling 
the same variety without permission. Such protection would 
allow a company fuller control over the marketing of their 
varieties, which would leave them with greater returns for 
their research effort.
 “What’s it mean to farmers? The additional profi t 
incentive will undoubtedly lure more companies into 
soybean breeding. That simply means that every extra 
breeder applying his skills to soybean yields and profi ts 
will speed progress that much more. It may mean that new 
varieties will cost more per bushel than present varieties, if 
companies are to recover their big investments in research.
 “But farmers have paid the price for products which 
boost their yields in the past. A good example is the way 
farmers grab onto the new higher-yielding corn hybrids 
costing $20/bu or more while the market price for corn 
hovers close to $1/bu.
 “There’s no doubt that the rate of yield progress will 
increase as breeding efforts are stepped up.
 “Perhaps one of the oldest and largest private soybean 
breeding companies is Coker’s Pedigreed Seed Co. of 
Hartsville, South Carolina. ‘We estimate that half the 
soybean acreage in the southeast is planted to varieties 
originating in the work of Coker scientists,’ says J. Winston 
Neely, Coker vice president. Their varieties are also planted 
in the Mississippi Valley, Texas and the Southwest.
 “’Even though we employ a full-time breeding staff on 
soybeans, we could afford to place even greater emphasis 
on this research effort if adequate variety protection were 
available,’ believes Dr. Henry W. Webb, Coker plant breeder.
 “One of the big Coker breeding projects that looks 
promising now combines the traits of high yield, high 
protein, disease resistance, and seed quality. Based on the 
soybean breeding record Coker started in 1925 there’s little 
doubt that many new varieties will result from their breeding 
effort in the future.
 “Benefi ts from breeders rights:
 “Dr. Robert Coker, president, gives these reasons why a 
system of breeders’ rights would benefi t agriculture:
 “1–The breeder would be assured of being reimbursed 
for time and money invested in developing new varieties.
 “2–Certifi ed seed growers would be protected from 
competition of noncertifi ed seed.
 “3–Seed dealers would be assured of offering only seed 

of known pedigree and performance.
 “4–Farmers would know they were buying seed no more 
than two generations away from the originator of the variety.
 “5–All of agriculture would benefi t from the new 
emphasis that would be devoted to variety development.
 “’Most farmers will have farm-wide averages of 20% 
to 40% higher yields, primarily due to better varieties,’ says 
Harry Stine of Improved Variety Research Inc., Adel, Iowa. 
Stine speculates that without breeders rights protection the 
yield progress might be only half that much because there 
would be less incentive for private breeders to push for new 
varieties.
 “Improved Variety Research is typical of many new 
groups getting into soybean breeding. It is funded by a group 
of leading seedsmen who hope to come up with their own 
outstanding varieties to market under their own label in the 
near future.
 “One of the most optimistic men in the industry is 
Robert L. Teweles of Teweles Seed Co., Milwaukee, 
Wisconsin. ‘Yields of the top 10% of the farmers in 10 years 
may be as high as an 80-bushel average on large acreages,’ 
says Teweles. ‘Much of the increase in yield will result from 
the cooperative research between chemical, fertilizer, and 
seed companies.’
 “Teweles believes that although breeder rights will 
have impact on most farmers in a short term, it will have a 
dramatic impact on his longterm profi tability.
 “’Breeders rights laws will provide the seed company 
with ownership of the variety that it has developed. It should 
certainly stimulate private industries to enter the soybean 
breeding fi eld,’ says Teweles.
 “5-Year Average Centered: Teweles research is headed 
by Dr. William H. Davis, a developer of the world’s fi rst 
hybrid alfalfa. Their program has three phases:
 “1–A short range-development of pure line soybeans 
through a rapid increase procedure.
 “2–Medium range-development of large numbers of new 
types of soybean plants that will top new genetic sources, 
including those which respond to high fertility.
 “3–Long range-development of male sterility in 
soybeans and production of hybrid soybean varieties. The 
company is currently in its 16th cycle of its fi rst program 
which has resulted in two new varieties ready for sale in the 
fall of 1970, and additional varieties for the fall of 1971.
 “Maintains winter nursery in Chile: Soybean Research 
Foundation Inc. launched a breeding program under the 
direction of Dr. Arnold L. Matson in 1965. They are using a 
winter nursery in Chile to get two fi eld generations per year 
in an effort to speed up their breeding program. The Soybean 
Research Foundation is made up of 27 member companies in 
eight north central states.
 “To date they have only one variety on the market, SRF 
300. But they plan to have a complete range of varieties 
on the market within 3 years. Matson feels the major 
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contributions of private breeding are yet to be felt.
 “’A breeders rights law would allow seedsmen to afford 
to spend the large amount necessary for variety development 
because they could then protect that variety and recover their 
investments. In the long run, farmers will benefi t by having 
more good varieties to choose from, thereby having a better 
chance to fi nd the right one for their farm,’ says Matson.
 “Peterson Seed Co. of Waterloo, Iowa, is now in its 
fourth year of soybean research under the direction of 
Dr. C.R. Weber, former Iowa State University and USDA 
soybean breeder. Peterson has several brands on the market 
now, including the ‘world’s fi rst certifi ed blend’–Blue Tag 
Pete 105.
 “Peterson has several lines under increase. Limited 
supplies of the best of these will be available for farmers in 
the near future.
 “The Peterson Research has high yields as its primary 
goal, however they are also researching several high-protein 
types. They recently entered into an agreement with Mico 
Inc., the seed and export division of Hasenwinkle Grain 
Co., Bloomington, Illinois. As announced in the last issue of 
Soybean Digest, Mico will have the exclusive export rights 
to improved food-type soybeans coming out of the Peterson 
research program.
 “Northrup King & Co. began a breeding program in the 
spring of 1969. ‘The yields may increase 20% to 25% in 10 
years due to better varieties,’ says Dr. E.H. Rinke, director 
of research. ‘Actually U.S. yields may increase more due to 
the improved cultural practices. The more people involved in 
breeding, the greater the opportunity for improved yields,’ he 
says.
 “A farmer-owned cooperative, Felco of Fort Dodge, 
Iowa reports that they are considering establishing a breeding 
program in the near future. ‘We don’t employ a soybean 
breeder, but we have a survey underway at the present time 
that will give us direction in this area,’ says Fred Gosch, 
manager of the Felco soil service department.
 “At least one large seed company, Dekalb Agricultural 
Assn., indicates that they have no immediate plans to begin 
a soybean breeding program. But, passage of breeders rights 
laws would undoubtedly interest other companies.
 “There will undoubtedly be expanded soybean research 
programs by many other concerns like Roy A. Martin & 
Sons Inc. of Bowen, Illinois. Martin & Sons and Louis 
Bellatti of Mt. Pulaski, Ill., recently introduced Morton 333 
with phytophthora root rot tolerance.
 “Bellatti, a farmer-breeder, has released a variety with 
narrow leaf canopy at the top to better utilize light.
 “Some wait for legislation: Some companies are waiting 
on the sidelines for protective legislation. Acco Seed of 
Belmond, Iowa, is an example. ‘We don’t employ a soybean 
breeder but will probably expand research programs to 
include soybeans when variety protection is an accomplished 
fact,’ says Harold Loden of Acco.

 “Loden sees the future of basic soybean breeding 
research to be continued by public agencies, and applied 
research to be handled by private breeders. ‘But goals of 
both public and private breeders must be the same–that of 
serving the farmer,’ Loden says.
 “Based on survey responses from 23 directors of 
research of commercial companies, Loden believes there 
will be a change in the emphasis of private research when 
a legal system of variety protection is available. Ten of the 
fi rms surveyed are already in soybean breeding and all said 
they would expand their breeding program under a system of 
variety protection.
 “Of the 13 answering the questionnaire who are not 
engaged in soybean research now, seven said they would 
start programs when variety protection is available, one 
indicated some interest and only fi ve said they had no 
interest in soybean research.
 “It looks like there will be many more varieties to 
choose from in the years ahead–especially if variety 
protection laws are passed.
 “This could make the 1970’s the decade of breakthrough 
soybean varieties–and maybe the fi rst hybrid.”
 A half-page graph (p. 27) shows percentage “change 
in production per acre” (1934-1968) for (from fastest to 
slowest) sorghum, corn, wheat, rice, and soybeans. Sorghum 
increased about 280%, Soybeans about 40%.

1608. Krishnaswami, R. 1970. Soybean: A good substitute 
for horsegram in Tamil Nadu. Indian Farming 20(4):9-10. 
July 1. Series 2.
• Summary: During the rain-fed crop season (winter) of 
1968-69, fi ve short-duration soybean selections were tested–
listed here in descending order of yield: EC 39821 (65 days; 
yield: 216 kg/ha yield), IC 11695, EC 39822, Improved 
Pelican, and EC 39824. The two most promising soybean 
cultivars were retested in 1969-70. These experiments show 
that “soybean can be a profi table substitute for horsegram 
in the winter, rain-fed uplands of Tamil Nadu.” Address: 
IARI [Indian Agricultural Research Inst.] Regional Station, 
Coimbatore, India.

1609. IRAT–RCA (Republique Centrafricaine). 1970. 
Soja: Généralités, variétiés [Soja: General information and 
varieties]. IRAT-Republique Centrafricaine, Rapport Annuel 
For the year 1969. Vol. II. Phytotechnie. p. 24-31. [Fre]
• Summary: IRAT stands for Institut de Recherches 
Agronomiques Tropicales (Tropical Institute of Agronomic 
Research). This is a summary of results obtained during 
previous years. Page 24 states: “The soybean is not well 
known in the Central African Republic [CAR]. Since 1963, 
two varieties, San-Kuo and Palmetto have been propagated 
at the Grimari station. The seeds were planted in May and 
August of each year on the multiplication plots on centers 
of 40 by 15 cm, at the rate of 80 kg of seed per hectare, with 
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40 kg of di-calcium phosphate and 60 kg of ammoniated 
phosphate fertilizer. The yields remained low, about 500 kg/
ha. The only disposal of this production was the consumption 
by the troop at the station and by infant center (Centre 
d’élevage) at Bambari. In the zone of Agoudou Manga in 
1968 some commercial planters undertook the cultivation of 
soybeans, but this operation was not continued.
 In 1967 the Ministry of Development, considering the 
soybean to be a nitrogen source for the feeding of animals, 
requested that IRAT start experimentation again. The goal 
was to fi nd a variety superior to Palmetto and San Kuo, and 
to fi nd the best cultivation techniques, especially inoculation 
with soil bacteria. A list shows the 81 soybean varieties that 
were introduced to the CAR, including 54 from the USA, 
3 from Brazil, 7 from Australia, 8 from Ecuador, 4 from 
Malaysia, 2 from South Africa, and 1 each from Taiwan, 
Nigeria, and Pakistan.
 This collection of varieties was planted late, on June 13. 
In 1961, they were planted on May 11, and again on Oct. 29. 
By 1969 it was clear that the black-seeded variety Avoyelles 
(from Australia) gave the highest yields, the mean being 
1,18 kg/ha. Other interesting varieties were Wilson Black, 
Palmetto, and San-Kuo. Table 8 shows the characteristics of 
each variety and Table 9 shows that the yield of Avoyelles 
could be increased to 1,519 kg/ha by inoculation and the use 
of fertilizers.
 Note: This is the 2nd earliest document seen (March 
2021) concerning the cultivation of soybeans in the Central 
African Republic.
 This document contains the 2nd earliest date seen for 
the cultivation of soybeans in the Central African Republic 
(1963). Address: Central African Republic.

1610. Kromer, George W. 1970. Soybean growth double U.S. 
rate: over a 20-year period. Soybean Digest. Aug. p. 102.

• Summary:  “The U.S. soybean economy expanded 
phenomenally during the 1950’s and 1960’s. Output and 
usage increased at an average annual rate of about 9%, more 
than double the average growth rate for all U.S. industries.
 “The soybean economy will continue to expand in 
the 1970’s but the rate of growth probably will not be as 
spectacular as over the past 20 years.
 “Soybean production rose from about 300 million bu. in 
1950 to 1,117 million in 1969–an increase of 273%. Most of 
the gain refl ected the tripling of harvested acreage from 13.8 
million to 40.9 million. Yields increased only gradually from 
21.7 bu/a to 27.3 bu/a.
 “The farm value of soybean production rose from $700 
million in 1950 (ranking sixth among cash crops) to $2.6 
billion in 1969 (ranking second only to corn). Soybeans have 
been second among cash crops since 1964.
 “Structural changes have occurred in all sectors of the 
industry. These changes have been characterized by shifts 
in size and number of farms, in areas of production, fewer 
but larger and more effi cient crushing mills, processor 
vertical integration (into areas such as edible oil refi ning, 
food manufacture, mixed feeds, and export), and expanded 
domestic and export markets.
 “Factors Stimulating Growth: Many developments have 
contributed to the sharp uptrend in soybean production and 
use, but several stand out. One is the rapid expansion in 
market outlets for soybeans, oil, and protein meal, both at 
home and abroad.
 “Another factor has been the relatively favorable prices 
received by soybean growers, in most years averaging well 
above the government support level.
 “New varieties of soybeans have resulted in some long-
run increase in yields, and broadened the production area 
within which competitive returns could be obtained.
 “Another major factor has been the rapid increase 

in mechanization for planting, cultivating, and 
harvesting.
 “Half Crop in Cornbelt: The 1969 soybean 
crop was produced on about 41 million acres in 30 
states. The Cornbelt is the most important region 
and its yields per acre are highest.
 “During the past 20 years, soybean acreage 
in the Cornbelt has more than doubled, but the 
proportion of U.S. acreage situated in the Cornbelt 
has declined, from 71% in 1950 to 51% in 1969.
 “The greatest expansion in soybeans outside 
the Cornbelt has occurred in the Delta states. 
Harvested acreage increased from about 1 million 
in 1950, comprising 7% of the U.S. total, to over 8 
million in 1969, or 20% of the total.
 “Only Soybeans Increased: Since 1949, over 
30 million acres in the U.S. have been shifted from 
other crops (mainly corn, cotton, oats, and wheat) 
into soybean production. Soybeans are the only 
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major crop registering a national gain in harvested acreage 
during 1949-69, rising 290%.”
 A graph shows soybean production and acreage 
harvested, as well as yield, 1950-1970. Each of the three 
graphs is a percentage of 1950; all start at zero in 1950. 
Address: USDA.

1611. Ontario Soya-Bean Growers’ Marketing Board. 1970. 
Proposal for establishment of an agency marketing plan for 
Ontario soybeans. Chatham, Ontario, Canada. 12 p.
• Summary: “The proposed establishment of an agency 
marketing plan for Ontario soybeans has been created as a 
result of serious grower resentment concerning low price 
levels received for their product. Failure on the part of the 
Ontario Soya-Bean Growers’ Marketing Board to infl uence 
Ontario soybean processors through negotiations to pay more 
realistic prices for Ontario soybeans has aggravated growers’ 
resentment...
 “Unrestricted purchases of United States soybeans from 
unlimited supplies by Ontario processors has presented 
formidable odds to Ontario growers. From a production 
standpoint, Ontario growers have been able to compete 
with their most effi cient counterparts in the U.S. producing 
an average yield of 28.9 bushels per acre during the past 
5 years. The U.S. average for the same period was 25.7. 
Growers, however, have found it most diffi cult to compete 
with the price of U.S. soybeans and that is the reason for the 
board’s action in seeking a change in the soybean plan.
 “The intent is price improvement to growers by means 
of a single purchase and sales agency controlled by growers 
selling to whatever domestic or overseas market will pay the 
highest price.” Address: Chatham, Ontario, Canada.

1612. Probst, A.H. 1970. Fifty years of soybean variety 
improvement. Soybean Digest. Aug. p. 66-70.
• Summary: Contents: Introduction. The trend to yellow 
seed. Common objectives of soybean breeders: High yield, 
high oil content, high protein content, disease resistance, 
improved seed quality, maturity to fi t rotations, shattering 
resistance, desirable plant height, lodging resistance, high 
podding from soil level. Threat of root rot. Reasons for 
yields of 100 bushels/acre.
 “Soybean varieties have played a vital role in the 
expansion of soybean production and in the development of 
a soybean industry which has been favorable to the producer, 
the processor, and the consumer in the U.S. Soybeans were 
scarcely known in the U.S. before the beginning of the 20th 
century. Prior to the numerous introductions by the U.S. 
Department of Agriculture beginning in 1898, there were not 
more than eight varieties grown in the U.S.
 “The slow but steady growth of the soybean crop in 
the early part of this century, especially up. to 1920, was 
tied mainly to its use as a forage crop. The crop was used 
extensively for hay, and to a lesser extent for soilage, silage, 

green manure, lambing- or hogging-off when grown as a 
companion crop with corn, and for direct feeding of the 
beans.
 “The importance of soybeans as grain in this early 
period related primarily to production of seed for the above 
purposes. When offi cial production estimates of the crop 
became available in 1924, of the 1,782,000 acres produced, 
only 448,000, or 25%, were harvested for beans. It was not 
until 1941 that 5,881,000 acres harvested for beans surpassed 
the 5,510,000 acres grown for all other purposes.
 “The development of the soybean processing industry 
was nudged into being mainly by World War I when 
there was such a shortage of fats and oils in the U.S. that 
it was necessary to import Manchurian soybean oil. The 
industrialization of an otherwise entirely farm crop in the 
U.S. began to take place.
 “Although a processing industry was emerging, the need 
of high-oil-type soybeans continued to have competition 
from hay-type soybeans. The acreage for hay reached 
4.8 million acres in 1940 and then declined very rapidly. 
Production of soybeans for processing increased at a 
phenomenal rate following the start of World War II in 1941.
 “Thus, through the fi rst 15 to 20 of the past 50 years 
there was still considerable work done in the development 
of soybean varieties for hay and nongrain uses. There was 
an increasing emphasis on development of varieties with 
a high-oil content as well as emphasis on the development 
of vegetable varieties for human consumption. In this early 
period there was a shift in emphasis from black- or brown-
seeded hay types to yellow-seeded varieties which were thin-
stemmed and would serve a dual purpose for both hay and 
processing for oil and meal.
 “The trend to yellow seed: There was a trend to 
produce meal only from yellow-seeded soybeans to give a 
uniform-appearing product. This trend was a factor in the 
development of yellow-seeded varieties.
 “Of major importance in variety development in the 
past 50 years has been the introduction of many varieties and 
types from the Orient and other areas of the world. Well over 
10,000 introductions have been brought into the U.S. since 
1898. Approximately 4,775 introductions were brought in 
by W.J. Morse and P.H. Dorsett who spent 2½ years during 
1929-1931 on an agricultural exploration trip in Japan, 
Korea, and Manchuria.
 “The germplasm collection today numbers about 3,200 
types plus nearly 300 named varieties. These introductions 
range from very early to very late in maturity and serve as a 
base for the development of superior varieties.
 “Through 1940 most varieties were released either as 
direct introductions, rogued introductions, or selections 
from introductions. Some selections from introductions may 
have been of hybrid origin. A few varieties developed from 
introductions which played an important role in the rapid 
expansion of acreage planted for processing 20-50 years 
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ago included Dunfi eld, Illini, Manchu, Richland, Mukden, 
Mandarin, Habaro, Boone, Patoka, and Roanoke. All 
vegetable-type varieties up to 1956 were introductions.
 “Only a few varieties released through 1940 are 
known to have come from artifi cial hybridization-breeding 
programs. These include Mamloxi, Mamotan, Mamredo, 
Ogden, Volstate, Tennessee Non-pop, Oloxi, Pee Dee, and 
Yelredo.
 “Of this group, only Ogden, with numerous good 
qualities sought in varieties today, was grown extensively for 
a long period. The popularity of Ogden was such that nearly 
30 years after its release in 1941 some of it was still being 
grown commercially.
 “Following 1940, and especially after 1950 there have 
been few varieties released which have come directly from 
introductions. A few varieties, developed mainly by farmers 
or seedsmen, have originated as selections from released 
varieties. These varieties have seldom, if ever, been a distinct 
improvement over the best varieties recommended by 
experiment stations at the time of their release.
 “The establishment of the U.S. Regional Soybean 
Industrial Products Laboratory (now the U.S. Regional 
Soybean Laboratory) in 1936 at Urbana, Illinois, brought 
about a tremendous increase in soybean breeding. Variety 
development immediately lost its provincialism and went 
‘big league’ to have an immediate impact nationally and 
eventually internationally. Today, the efforts of personnel 
working both within the agricultural experiment stations and 
the U.S. Department of Agriculture are refl ected in better 
varieties in many parts of the world, including some areas 
where the soybean originated.
 “Soybean breeders generally have had a common set of 
objectives in developing new varieties which include:
 “High yield
 “High oil content
 “High protein content
 “Disease resistance
 “Improved seed quality
 “Maturity to fi t rotations
 “Shattering resistance
 “Desirable plant height
 “Lodging resistance
 “High podding from soil level
 “These objectives in total add up to the development 
of higher yielding, higher protein, and higher-oil-content 
varieties–all of which are direct benefi ts to the producer, the 
processor, and the consumer.
 “Threat of Root Rot: During the American Soybean 
Assn.’s 50-year period there have been times when soybean 
breeders have had to make a quick change in direction to 
meet emergencies. The inroad on yield and the threat to 
eliminate soybeans as a crop created by phytophthora root-
rot, especially in parts of Ohio, Indiana, Ontario [Canada], 
the [Mississippi] Delta area, and elsewhere, dictated 

immediate action. Phytophthora root-rot-resistant varieties 
were developed and released in the early 1960’s. There has 
been a succession of resistant varieties since to minimize 
effects of the disease. Resistance to other diseases are 
available in numerous other varieties to minimize losses and 
avoid emergencies.
 “The emergency created by the presence and spread 
of the cyst nematode required a crash breeding program. 
Obstacles were overcome and varieties were developed 
quickly which changed the emergency into ‘production as 
usual.’ New resistant varieties are now a part of breeding 
programs where the cyst nematode is a problem.
 “Several extensive soybean breeding programs are 
devoted now to the development of brown-stem-rot-resistant 
varieties and to improve quality of seed in varieties. These 
are major problems in extensive soybean-producing areas.
 “Soybean breeders have recognized the need for 
special-purpose varieties, especially for foreign markets. 
Several vegetable-type and high-protein varieties have been 
developed.
 “Today, there are many excellent varieties available to 
fi t any production area from about 27º latitude in Florida to 
near 50º latitude in Canada. A recent listing of the leading 
soybean varieties for the U.S. and Canada included 39, plus 
seven special-use varieties, fi ve of which were vegetable 
types and two were high-protein types.
 “Since 1943 over 80 varieties have been or are in the 
process of registration by the American Society of Agronomy 
or, more recently, the Crop Science Society of America.
 “The major part of soybean-variety development in the 
past has been accomplished by public agencies, particularly 
the agricultural experiment stations and the U.S. Department 
of Agriculture. At least one private company has been 
breeding soybeans for many years; a few for shorter periods” 
(Continued). Address: USDA Research Economist, and Prof. 
of Agronomy, Purdue Univ. [Indiana].

1613. Probst, A.H. 1970. Fifty years of soybean variety 
improvement (Continued–Document part II). Soybean 
Digest. Aug. p. 66-70.
• Summary: (Continued): “During the past few years, a 
few number of private companies have entered the fi eld of 
soybean breeding and the development of private-brand 
soybean varieties, some rather extensively and others to a 
lesser extent. Still other companies may become active in 
this endeavor if Congress passes the Plant Variety Protection 
Bill. This recent activity in soybean breeding is certain to 
bring many new varieties on the market. Much progress has 
been made in soybean-variety improvement in the past 50 
years. Yield, one of the best criteria with which to measure 
progress, has increased from a national average of 11 bu/a in 
1924 to the all-time high of 27.3 in 1969.
 “The impact of recently released, improved varieties 
should put the national yield average above 30 bu/a in a few 
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years. Some individual state yields have risen from a lowly 
11-to-12 bu/a in 1924 to 33 to 33.5 in 1969, which are all-
time highs.
 “Reasons for the 100-bu. yields: In recent years a 
number of top soybean growers, who have put all their 
know-how into production, have consistently produced 
above 60 bu/a. Some have reported just above 100 bu/a. 
This yield progress is not due to better varieties alone. Yield 
depends also on many cultural improvements. But today’s 
varieties do have the genetic potential to produce!
 “As an average overall of today’s varieties, there has 
been a reasonably good improvement in oil and protein 
content over varieties developed and used in the past several 
decades. Natural shattering losses of seed are of little or no 
concern in today’s varieties. Many varieties have a marked 
resistance to lodging. Also, many varieties pod well above 
the ground, which helps to minimize seed loss. Most of 
today’s varieties have resistance to one or even several 
important diseases.
 “No review of the past 50 years of soybean improvement 
would be complete without recognizing those men who have 
administered the work. This includes all the administrators 
in many agricultural experiment stations and the U.S. 
Department of Agriculture who have quietly, but effectively, 
helped bring the soybean crop to its place of prominence. Of 
particular note are those men who have guided the soybean 
improvement program as USDA soybean project leaders, 
including the late W.J. Morse, 1907-1949, who probably 
did more than any other man to bring soybeans to their state 
of improvement and prominence today; Dr. M.G. Weiss, 
1950-1953, now assistant to deputy administrator, Farm 
Research. USDA; Dr. H.W. Johnson, 1953-1964, now head, 
department of agronomy and plant genetics, University 
of Minnesota; Dr. R.W. Howell, 1964-1965, now chief, 
oilseed and industrial crops research branch, crops research 
division, Agricultural Research Service, USDA; and Dr. B. 
E. Caldwell, 1966-present.
 “Also playing an important role in soybean development 
are those men who have directed the work of the U.S. 
Regional Soybean Laboratory at Urbana, Illinois. These 
include J.L. Cartter, 1936-1965; Dr. R.L. Bernard, interim 
geneticist-in-charge, 1966; and Dr. R.L. Cooper, 1967 to 
present.
 “Dr. E.E. Hartwig has coordinated the work in the 
southern states since 1948 and has contributed immeasurably 
to variety development in that area.”
 A large portrait shows: George Kimmons (Ozark, 
Missouri; the fi rst person to get 100 bu/acre yields, in 1968 
with 109.6 bu/acre).
 Small portrait photos across the top of page 70 show: 
W.J. Morse. M.D. Weiss. H.W. Johnson. R.W. Howell. B.E. 
Caldwell. J.L. Cartter. R.L. Bernard. R.L. Cooper. E.E. 
Hartwig. Address: USDA Research Economist, and Prof. of 
Agronomy, Purdue Univ. [Indiana].

1614. Weller, Paul. 1970. Birth of an industry. Soybean 
Digest. Aug. p. 58-59, 61.
• Summary: A fairly good, brief history of the soybean 
crushing industry in the USA, and the National Soybean 
Processors Association.
 “On a warm fall day in 1922, A.E. Staley Sr. pulled 
a master switch on the nation’s fi rst commercial soybean 
processing plant. He helped inaugurate a new industry 
offering, for the fi rst time, a key commercial market for 
America’s soybean crop.
 “The place was Decatur, Illinois. Today, this central 
Illinois city joins with dozens of other U.S. sites where 700 
million bushels of soybeans are processed annually for use in 
hundreds of food, feed, and industrial products.
 “But the fi rst soybeans weren’t crushed at Decatur. Truth 
is, they were likely crushed as early as 1910, among the 
Chinese in California [sic, source?]. Oriental emigrants were 
then importing soybeans from China and Manchuria, and 
crudely crushing them for cooking oil. These early efforts 
were followed by commercial activity among several North 
Carolina cottonseed mills. In 1915, when cottonseed became 
scarce, the mills substituted locally grown soybeans.
 “These early efforts were minimal, however, and the 
U.S. continued to import vast amounts of soybean oil to 
meet its domestic needs. During the height of World War I, 
imports of soybean oil reached 343 million pounds per year. 
This imported oriental oil was then refi ned at linseed and 
cottonseed plants at various U.S. locations.
 “Soybeans weren’t new to America in these early 20th 
century years. They have been grown here since about 1804. 
Civil War soldiers carried them as ‘coffee berries,’ using 
them to brew ‘coffee’ when the real product became scarce. 
After the turn of the century, they were grown mostly for hay 
and forage, with some being harvested as seed.
 “Role of the processors: Several commercial leaders saw 
the promise of soybeans by 1920. They also saw a need for 
expanded markets, if farmers were to receive a fair return for 
their crop. Acreage was expanding fast–Illinois had 16,000 
acres in 1919, with Indiana having only several hundred. But 
by 1922, this total had doubled, and farmers were rushing 
to plant more. A.E. Staley Sr. started with his processing 
mill at Decatur. The following year, Eugene D. Funk Sr. 
set up the nation’s second commercial processing plant at 
Bloomington, Illinois. Funk, a pioneer seed producer and an 
organizer of the American Soybean Assn., recognized that 
domestic processing operations would be necessary to move 
the fast-growing soybean crop–by then estimated at over a 
half-million acres.
 “These early processors faced seemingly insurmountable 
odds. It was nearly impossible to obtain a steady supply of 
soybeans to maintain their plants. It was just as diffi cult to 
dispose of soybean oil meal and fl our. No one would buy 
it in 1924, and few persons would accept it as a gift. It was 
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even diffi cult to sell the domestically produced soybean oil, 
because buyers considered it grossly inferior to imported 
oils.
 “The answer lay in extensive programs of education, and 
the early processors accepted this responsibility. Working 
closely with state universities and extension services, they 
helped develop bulletins to help farmers produce more 
soybeans. Marketing teams fanned out to ‘sell’ U.S. soybean 
oil and meal products.
 “One of the most unique projects ever attempted was 
a special Soybean Exhibit Train, supplied by the Illinois 
Central Railroad. Soybean processors and USDA extension 
personnel equipped and staffed the train to tell the soybean 
story to the nation. In 21 days [during 1927], the six-car 
soybean train traveled 2,478 miles, to 105 towns across 
America. Nearly 34,000 persons toured its varied soybean 
product exhibits.
 “Formation of NSPA: The soybean processing industry 
was expanding enough by 1930 to warrant a national 
association of processing fi rms. A committee was set up 
under the leadership of Whitney H. Eastman of Archer 
Daniels Midland Co. Eastman called an organizational 
meeting for May 21, 1930, at Chicago’s downtown City 
Club. Twelve processing fi rms were represented, including 
A.E. Staley Mfg. Co.; Archer Daniels Midland Co.; Allied 
Mills Inc.; Funk Bros. Seed Co.; and Spencer Kellogg & 
Sons.
 “The meeting gave birth to the National Soybean 
Oil Manufacturers Assn., forerunner of today’s National 
Soybean Processors Assn. Eastman, now retired in suburban 
Minneapolis, recalls the original Association objectives: 
“To promote in the industry a mutual confi dence and a high 
standard of business ethics; to eliminate trade abuses; to 
promote sound economic business customs and practices; 
to foster wholesome competition; to provide ultimately 
for individual effi cient business management operating 
independently and thus generally to promote the service of 
the industry in the public welfare.”
 “Other industry benefi ts came out of the formation 
of a processors’ association. Prior to this time, prices for 
soybeans were largely determined by demand and supply for 
soybean seed. Establishment of new markets for processed 
products and the rapid expansion of soybean acreage due to 
new demand changed this structure. During the early 1930’s, 
prices were based on demand for oil and meal, and generally 
improved as demand increased. At one point, the price per 
bushel increased from 60¢ to $1.23.
 “NSPA formed a variety of committees to service 
the burgeoning industry. There was a research and trade 
promotion group, a soybean grades and contract group, 
traffi c and transportation group, as well as committees on 
statistics and industry liaison. These formed the nucleus of 
NSPA’s current slate of 13 specialized committees.
 “During NSPA’s fi rst 25 years, U.S. soybean acreage 

jumped from 3,473,000 acres yielding 13,929,000 bushels–
to 21 million acres yielding a crop of 457 million bushels. 
By 1956, soybeans were second only to corn in cash farm 
income on the nation’s farms.
 “It was during this fi rst 25 years that most of today’s 
major soybean processors entered the business. Central Soya 
Co. shipped its fi rst load of soybean oil on December 8, 
1934, from its plant at Decatur, Indiana. Swift & Co. built its 
fi rst expeller soybean mill at Champaign, Illinois, in 1937, 
followed by a second mill at Des Moines, Iowa in 1939. 
At about the same time, Quincy Soybean Co. was formed 
at Quincy, Illinois, Cargill Inc. entered the fi eld in 1943 
at Minneapolis [Minnesota], and other major processors 
followed quickly the industry’s challenge.
 “Today, there are approximately 48 soybean processing 
fi rms, operating at nearly 120 sites across America’s soybean 
belt. Total crushing capacity of these fi rms is expected to 
approach 895 million bushels by early 1971. The National 
Soybean Processors Assn. unites these fi rms, and provides 
offi cial industry advice and assistance on all facets of 
soybean production and processing.
 “Its production research arm, the National Soybean Crop 
Improvement Council, annually provides nearly $100,000 in 
direct support of soybean production research.
 “What’s ahead for the soybean processing industry? 
NSPA estimates there will be a greater demand for soybeans. 
Current estimates are that 200 million more bushels of 
soybeans will be needed just to meet the demand by 1975. 
At current average yields of 27 bu/a, that’s the equivalent 
of 7 million more acres of soybeans. As demand grows, the 
nation’s soybean processors will be ready to meet the new 
challenges of the industry’s second 50 years.”
 Photos show: (1) “The Elizabeth City Oil & Fertilizer 
Co. in North Carolina, generally believed to have been the 
fi rst to process U.S. grown soybeans. A test run was made 
on 10,000 bushels in Dec. 1915.” (2) The soybean crushing 
plant in the Funk Bros. Seed Co., Bloomington, Illinois, 
installed in 1924. (3) “Soybean oil was bleached in Decatur, 
Illinois, plant of Archer Daniels Midland Co. Workmen 
check oil samples sometime during late 1930s.” (4) The 
Archer Daniels Midland Co. solvent extraction plant in 
Chicago, Illinois, in about 1946. (5) One group of the nearly 
34,000 people visiting the “Soybean Special” train in 1927. 
Inside its six cars was the story of the soybean industry as it 
existed at that time. Address: National Soybean Processors 
Assn.

1615. Johnson, B.J. 1970. Effects of nitralin and chloroxuron 
combination on weeds and soybeans. Weed Science 
18(5):616-18. Sept. [6 ref]
• Summary: In recent years, soybean acreage has increased 
greatly in the southeastern United States; therefore, the 
control of weeds in this crop has become more and more 
important.
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 Nitralin controlled grasses and chloroxuron controlled 
broadleaf weeds in soybeans as well singly as when 
combined. “In 1 year out of 2, nitralin and chloroxuron in 
combination caused more plant injury than either herbicide 
alone. The combination of nitralin (0.56 or 0.84 kg/ha) with 
chloroxuron (1.68 kg/ha) reduced seed yields 37% from 
the value obtained with chloroxuron alone (1.68 kg/ha).” 
Address: Asst. Agronomist, Univ. of Georgia, College of 
Agriculture, Experiment Station, Experiment, Georgia.

1616. Soybean Digest. 1970. Honorary life members 
[American Soybean Assoc.]: Harris H. Barnes, Yukio 
Sakaguchi, Dr. Jean W. Lambert, John Reiser Jr., and Dr. 
Richard L. Bernard. Sept. p. 20-21.
• Summary: “Yukio Sakaguchi is president of Nisshin Oil 
Mills Co. and president of the Japan Oilseed Processors 
Association. He has been associated with this leading 
Japanese oilseed processing fi rm since 1924 and president 
since 1955. And he has been president or vice president of 
the Japan Processor Association continuously for 21 years.
 “Mr. Sakaguchi was most instrumental in establishing 
the joint U.S. Department of Agriculture-American Soybean 
Association market development project for soybeans in 
Japan in 1956. The program has had the complete support 
of Mr. Sakaguchi and of JOPA. His help is undoubtedly a 
reason the Japan project for soybeans has become one of 
the most important market development projects for farm 
products.”
 Mr. Sakaguchi “helped to found the new Japan Protein 
Food Institute and is president of the Institute.”
 Dr. Jean W. Lambert has long been known as “Mr. 
Soybean” in Minnesota. He is currently a professor 
agronomy and plant genetics at the University of Minnesota. 
He made a trip to Japan in 1963 to obtain an agronomist’s 
view of the Japanese food market for soybeans, for the 
American Soybean Association. He is a native of Nebraska.
 John Reiser is a farmer who is the most consistent 
winner in the history of the Illinois 5-acre Soybean Yield 
Contest. Since the contest began in 1964, he set the all-time 
contest record of 82.7 bushels per acre and holds a 6-year 
average of 73.6 bushels. He is a native of Ashland, Illinois.
 Dr. Richard L. Bernard is “one of the world’s leading 
soybean geneticists... Probably his greatest contribution has 
been through his breeding work and development of new 
varieties.
 “Since 1954 he has released the varieties Shelby, 
Harosoy 63, Hawkeye 63, Clark 63, Chippewa 64, and 
Wayne, which was the leading U.S. soybean variety in 1968.
 “He took the leadership in adding phytophthora root rot 
resistance to varieties adapted for production in the more 
humid part of the Corn-belt.
 “Dr. Bernard obtained his Ph.D. from North Carolina 
State University. He has been associated with the U.S. 
Regional Soybean Laboratory at Urbana, Illinois since 1954. 

He is new soybean geneticist and breeder at the laboratory 
and associate professor in the department of agronomy at the 
University of Illinois.”
 Photos show Harris H. Barnes, Yukio Sakaguchi, 
Dr. Jean W. Lambert, John Reiser Jr., and Dr. Richard L. 
Bernard.

1617. Soybean Digest. 1970. Breeding soybeans adapted to 
Calif. [California]. Sept. p. 61.
• Summary: “A meeting to discuss soybean production in 
California was recently hosted by O.D. McCutcheon, Kings 
County (Calif.) farm advisor. A group of experts, mostly 
from the University of California, was present.
 “In past trials, successful midwestern varieties have 
usually fl unked their California tests, mainly due to low 
yields and shattering at harvest. But yields have varied from 
zero to 60 bu/acre. The soybean is said to produce about as 
well when double-cropped as it does as a single.
 “Plant breeding work is going on at Davis to develop 
strains more adapted to California, said Agribusiness News, 
which covered the meeting.”

1618. Gopani, D.D.; Kabaria, M.M. 1970. Correlation of 
yield with agronomic characters and their heritability in 
soybean (Glycine max (L.) Merr.). Indian J. of Agricultural 
Sciences 40(10):847-53. Oct. [7 ref. Eng]
• Summary: The potential for growing soybean as a rainy 
season crop in Gujarat needs to be explored. Note: Gujarat 
is a state in India and its capital is Gandhinagar. Its largest 
city is Ahmedabad. Mohandas (Mahatma) Gandhi considered 
as India’s “father of the nation,” was a Gujarati who led the 
Indian Independence Movement against the British rule.
 “Summary: Simple and multiple correlations, multiple 
regression coeffi cients, heritability and expected genetic 
advance for yield and agronomic traits were worked out 
from a yield trial comprising 6 soybean genotypes.” Address: 
Main Oilseeds Research Station, Junagadh, Gujarat.

1619. Ross, J.P.; Harper, J.A. 1970. Effect of Endogone 
mycorrhiza on soybean yields. Phytopathology 60(11):1552-
56. Nov. [12 ref]
• Summary: Growth and yield of soybean plants growing 
in small isolated plots previously fumigated with methyl 
bromide (to kill nematodes) were increased by 34-40% in 
the presence of a chlamydosporic species of the vesicular-
arbuscular mycorrhizal fungus Endogone. Mycorrhizal 
plants accumulated greater amounts of minerals (phosphorus, 
carbon, copper, and manganese) and nitrogen in their foliage 
than nonmycorrhizal plants. In previously fumigated fi eld 
plots, soybean yield was increased 29% by inoculating 
with the endomycorrhizal fungus Endogone macrocarpa 
(Tul.) Tul. var. geospora. Address: 1. Plant Pathologist; 2. 
Agricultural Research Technician. Both: Crops Research 
Div., ARS, USDA, P.O. Box 5397, Raleigh, North Carolina 
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1620. Noble Brothers. 1970. Certifi ed soybeans (Ad). Gibson 
City Courier (Gibson City, Illinois). Dec. 10. p. 8.
• Summary: “High Yielding SRF Varieties
 “SRF-100 (like Chippewa 64–yields better)
 “SRF-300 (like Wayne–yields better)
 “SRF-307 (like SRF-300–yields better)
 “SRF-400 (like Clark 63–yields better)
 “450 Acres of SRF-307 Planted at 45 Lbs. Per Acre 
Yielded on Average of 47 Bushels Per Acre
 “One 110 acre fi eld of SRF-300 yielded 64 bushels per 
acre.
 “See Your Noble Brothers or for the Dealer in Your Area 
Write:
 “Noble Brothers
 “Gibson City, Illinois 60936
 “Phone (217) 784-4218
 “Order Now–Supplies are Limited.”
 This ad also appeared in the Dec. 17 issue (p. 8).

1621. Apontes Martinez, M. 1970. Ensayo de rendimiento y 
adaptacion de 5 variedades de soya con dos distanciamientos 
de siembra. 1968 [Investigation into the yields and 
adaptation of 5 soybean cultivars at two sowing densities. 
1968]. Agricultura en El Salvador 10(3):18-23. Sept/Dec. [2 
ref. Spa]
• Summary: In El Salvador, this crop was mentioned in 
1944, the year in which the Centro Nacional de Agronomia 
(National Center for Agronomy) was founded. The fi rst 
varieties with which experiments were conducted were 
Avoyelles and Otootan, which have large black seeds; later, 
from 35 introductions, 5 varieties having yellow seed were 
selected: Mammoth Yellow, Acadian, Pelikan [Pelican], L.Z., 
and N-44-92.
 In 1967 the soybean varieties grown on a commercial 
scale were Mandarin, Pelican, Hill, and Hale-3.
 Using the varieties Hale-3, Lucerna Hill, Pelican, 
and Mandarin, in El Salvador, the author did not fi nd a 
statistically signifi cant difference when soybeans were 
planted with 45 or 65 cm between rows. Address: Ing. Agr. 
Jefe de la Sección de Cultivos Alimenticios e Industriales, 
DGIEA, MAG, Santa Tecla.

1622. Bernard, R.L.; Cremeens, C.R. 1970. Evaluation of 
maturity group 00 to IV named varieties of the U.S.D.A. 
soybean collection. RSLM (U.S. Regional Soybean 
Laboratory Mimeograph, Urbana, Illinois) No. 244. Dec. iii 
+ 31 p. Not for publication. A revision of RSLM No. 205, 
1960.
• Summary: An extremely valuable report. Contents: 
Introduction:
 “A collection of introduced and domestic soybean 
strains obtained over the past seventy years is maintained 

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

1623. Diaconescu, O.; Hymowitz, T. 1970. The soybean in 
Romania. Soybean Digest. Dec. p. 16-17.
• Summary: “Romania is situated in Southeast Europe and 
bounded by the USSR, Hungary, Yugoslavia, Bulgaria, 
and the Black Sea. Romania has an area a little larger than 

Minnesota, a population estimated at about 20 million in 
1969. Agriculture and forestry account for about 29% of 
Romania’s national income. The main crops are wheat, 
maize, sunfl ower, potatoes, dry beans, pumpkin, grapes, and 
fruits.
 “In 1934, a German-Romanian company ‘Solagra’ 
controlled by the German Dye Trust (I.G. Farben) was 
founded for the purpose of encouraging the cultivation of 
soybeans in Romania. In the mid-1930’s Mrs. Muller, a 
German plant breeder, released two varieties, Herb 620 and 
Herb 622, in Romania. High prices were offered to stimulate 
interest in the crop. By 1938, about 150,000 acres were sown 
to soybeans. The beans were exported to Germany and used 
as a meat substitute.
 “After World War II, acreage was sharply reduced due 
to low yields and uneconomic returns. The average yearly 
acreage from 1950 to 1959 totaled 55,000 acres.
 “Today, there is revived interest in soybean production 
in Romania. Attention is now focused on the soybean as a 
internal source of (1) cooking oil to replace animal fats, and 
(2) protein for increased swine and poultry production.
 “The areas of adaptation: Soybeans are adapted to a 
wide range of climatic conditions in Romania. The rainfall 
in the northern and western regions is quite favorable for 
raising them. However, in the south, they must be irrigated as 
the mean annual rainfall is never more than 19 inches.
 “In 1957, Mr. Dimitru Ionescu of the Institute of Cereals 
and Technical Plants (ICCPT), Fundulea, initiated a modest 
program on germ plasm collecting and testing. His program 
was greatly expanded by the government of Romania in 
1965.
 “Mr. Ionescu’s data revealed that the Chinese and North 
Korean soybean varieties matured too late under Romanian 
conditions. The Russian varieties matured too early and in 
addition were very low yielders. The German, Polish, and 
Czechoslovakian germ plasms were also rejected because of 
low yields.
 “The only germ plasms that appeared to be adapted to 
Romanian climatic conditions and gave economic yields 
were the U.S. and Canadian varieties, especially Chippewa 
64 and Merit. These two varieties averaged about 40 bu/a in 
the trials conducted by Mr. Ionescu.
 “In 1969, approximately 150,000 acres were sown to 
soybeans. In 1970, the Ministry of Agriculture planned to 
expand soybean production to 250,000 acres. By 1974, soy-
bean acreage will probably reach close to 1 million acres.
 “Production in Romania: At present, farm soybean 
yields have been 30% to 50% of that reached by ICCPT. 
This is mainly due to the farmers’ lack of experience in 
inoculating soybeans. Many fi elds have soybean roots with 
few effective or no nodules.
 “Date of planting, plant population, fertility, irrigation, 
herbicide, and rotation studies are being carried out at the 
ICCPT as well as in several regional stations. The results 
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from these experiments have been encouraging. For example, 
at Fundulea irrigated soybeans have produced up to 65 bu/a. 
Although the soybean is not an important economic crop in 
Romania, it appears to have enormous potential as a major 
source for cooking oil and protein for increased swine and 
poultry production in that country.
 “The results of variety trials indicate that Chippewa 64 
and Merit are outstanding varieties for Romanian climatic 
conditions. However, farm production practices need to be 
adapted to Romanian conditions.”
 “The authors wish to acknowledge the grants given by 
FAO and the U.S. National Academy of Science-Romanian 
Academy for allowing us to visit each other’s country.”
 Neither the American Soybean Association nor the 
Institute are involved in this project. An illustration shows 
a political map of Romania. Address: 1. Ministry of 
Agriculture, Romania 2. Univ. of Illinois.

1624. Chan, Y.C. 1970. Varietal observations and yield 
components of soybean. Faculty of Agriculture, University 
of Malaya, Kuala Lumpur, Malaysia. Unpublished fi nal year 
research project. *
Address: Malaysia.

1625. Soldati, A. 1970. Untersuchengen ueber has 
Bluehverhalten und Ertragsaufbau bei der Sojabohne 
[Investigations on the fl ower-holding and yield improvement 
of soybeans]. Diplomarbeit, Inst. fuer Pfl anzenbau ETH, 
Zurich, Switzerland. 83 p. Unpublished typescript. [Ger]*

1626. Subero, L.J. 1970. Ensayo comparativo de rendimiento 
de cuatro cultivares de soya (Glycine max (L.) Merr.) en 
dos localidades proximas a Jusepin [Comparative trial of 
the yield of four soybean cultivars in two localities near 
Jusepin]. Ing. Agr. Thesis Jusepin, Universidad de Oriente, 
Escuela de Ingenieria Agronomica. [Spa]*
Address: Venezuela.

1627. Auckland, A.K. 1970. Soya bean improvement in East 
Africa. In: C.L.A. Leakey, ed. 1970. Crop Improvement 
in East Africa. Farnham Royal, England: Commonwealth 
Agricultural Bureau of Plant Breeding and Genetics 
(Technical Communication 19). 280 p. See p. 129-56. Chap. 
5. [39 ref]
• Summary: Contents: Origin and use. Areas of production. 
Introduction and development in East Africa. Variation in 
Glycine max (L.) Merrill: General, habit and plant size, 
disease resistance, photoperiodism. Natural breeding systems 
and method of hybridization. The breeding programme 
in Tanzania. Seasonal variation in performance in new 
Tanzania soya beans: The merits of early generation 
compounding, the nature of homeostasis in soya beans. 
Selection and breeding work in Uganda. Selection in Kenya. 
Agronomic improvements: The use of blends or composites, 

spacing and population studies, the use of fertilizers and 
insecticides, seed planting and spacing, harvesting, rotations, 
intercropping.
 Soybeans were introduced into South Africa in 
1903. “The fi rst effort to establish the crop in Tanganyika 
appears to have been made at Amani in 1907, and further 
introductions were made in 1909. In 1938 and 1939 a 
collection of 64 cultivars of soya beans was established 
at Amani with introductions from India, South Africa 
and the USA and a large number of American and Far 
Eastern cultivars via Rwanda... In Tanganyika a reasonable 
production came from the Bukoba region during the 1939 to 
1947 war years...
 “It was not until the inception of the Groundnut Scheme 
by the Overseas Food Corporation in 1947 that any large-
scale attempt to grow soya beans in East Africa was made. 
The fi rst cultivars tried by the Overseas Food Corporation 
gave low yields and were unsuited to Tanganyika conditions. 
The Overseas Food Corporation independently made further 
introductions in 1950. These showed greater promise and the 
variety Hernon 237 (from Rhodesia) opened up the prospects 
of profi table soya bean cultivation in the Nachingwea area, 
and became the standard cultivar until 1961. After the failure 
of the Groundnut Scheme, the Nachingwea area in southern 
Tanganyika began to produce soya beans on a considerable 
scale. In 1963, there were about 6,000 acres of soya beans 
growing in the Nachingwea district of Tanganyika, but then 
production ceased because of a change in organization and 
not due to the agricultural failure of soya bean as a crop. In 
1963 soya produced its maximum profi ts in the Nachingwea 
area...
 “The soybean was fi rst introduced into Uganda from 
America and South Africa in 1938. Variety trials started 
almost immediately at Bukalasa and Serere, and by 
1940 promising varieties were already being built up for 
distribution. In 1942 soya bean was grown in Buganda and 
by 1945 had extended to Ankole, Toro, Bunyoro and Lango, 
but only became popular in Ankole where it became the 
only cash crop in some areas. In 1946 the crop declined in 
popularity since farmers could get better prices for other 
crops, such as groundnuts. The yields remained poor, and 
until higher-yielding varieties can be found it seems unlikely 
that it will regain popularity.”
 Soya bean has never become an important crop in 
Kenya, though a “large yellow type” was reported to grow 
“exceptionally well” in Nyanza in 1943. Note 1. Leakey and 
Rubaihayo (1970) state that Auckland’s program is “probably 
the most successful soyabean breeding program carried out 
in latitudes of 10º or less. Mean experimental yields of the 
most productive new cultivars over four or fi ve-year periods 
were of the order of 1,980 kg/ha. The highest yield recorded 
was 3,040 kg/ha from HLS 219 at 3,800 feet above sea level 
and 10º 50’ S.”
 Note 2. This document contains the earliest date seen 
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for soybeans in Tanzania, or the cultivation of soybeans in 
Tanzania (1907) (one of two documents). The source of these 
soybeans is unknown. Address: Research and Training Inst., 
Ukiriguru, Mwanza, United Republic of Tanzania.

1628. Hemsy, Victor. 1970. Cultivos de la soja en Tucumán: 
Trabajos experimentales y estudios realizados [Cultivation 
of soyabeans in Tucumán province: Experimental work 
and studies carried out]. Revista Agronomica del Noroeste 
Argentino 8(1/2):141-44. Presented at First Reunion Tecnica 
Nacional de Soja. [1 ref. Spa]
• Summary: The article begins: Before starting a 
presentation of the work carried out, I would like to make 
some considerations about the cultivation of soy in Tucuman 
and emphasize that we are about to deliver to you the results 
of the work carried out over a very short period of time.
 At present a group of work has been integrated that 
began more than a year ago; previously, varietal experiments 
were conducted in collaboration wit the program of the 
Faculty of Agronomy of Buenos Aires, leg by Agronomic 
engineers Remussi and Pascale.
 A table (p. 142) gives statistics on soybeans in Tucuman 
during the last decade–from 1961-62 to 1967-68. There 
are 4 columns: Period, area planted (hectares), yield in kg/
ha, and production in metric tons. The area planted ranged 
from 1,140 ha in 1963-64 to 8,900 ha in 1967-68. The yield 
ranged from 1.079 kg/ha in 1964-65 to 1.497 in 1961-62. 
The production ranged from 1,690 tonnes in 1962-63 to 
2,700 tonnes in 1967-68. Total production during these years 
was 10,200 tonnes.
 Contains a full-page map of Tucuman, a province in 
northern Argentina. Address: Facultad de Agronomia y 
Zootecnia, Tucumán, Argentina.

1629. Katti, C.P.; Krishnamurthy, K.; Long, O.H. 1970. 
Preliminary studies on the performance and yield 
components of soybean varieties. Mysore J. of Agricultural 
Sciences 4(1):116-20. [1 ref]
• Summary: The article begins: “Very little is known of 
the adaptability of soybeans to South Indian conditions 
and consequently so of the yield components. The yield 
of soybean depends on factors such as height of the plant, 
number of nodes per plant, number of pods per node, number 
of seeds per pod, percentage of aborted seeds and unit seed 
weight (Weiss, 1949). In order to obtain more information, a 
varietal trial was taken up on the red sandy soils at the main 
station, University of Agricultural Sciences, Bangalore. The 
nine varieties, mainly Bragg, Clark-63, Shelby, Harosoy, 
Wayne, Hampton, Hill, Lee and K-16, were tried...” Address: 
Agronomy Div., Agricultural College, Bangalore, India.

1630. Matthew, Melvin R. 1970. The centennial history of 
Blue Mound, Illinois. Bloomington, Illinois: Published by 
the author. 143 p. See p. 94-96. 28 cm.

• Summary: “Corn was king during this period but a new 
crop, soybeans, was soon to be experimented with and was 
eventually to become signifi cant in the farm economy of the 
community as well as the nation.
 “During the winter of 1914 Dr. Frederick Bauer of the 
Agronomy Department of the College of Agriculture at the 
University of Illinois came back to this home town and made 
a talk which was instrumental in bringing further diversity of 
crops to the community and surrounding townships. Bradley 
and Bauer, implement dealers, sponsored the meeting at 
which Dr. Bauer showed samples of Middle Yellow soybeans 
and explained the value they would be to farmers and the 
soil.
 “The following spring Harry Griswold, a former student 
at the University of Illinois and a believer in scientifi c 
farming, planted forty acres of the new crop and thus 
became the fi rst farmer in the region to harvest soybeans in 
any signifi cant amount. D.A. Griswold, H.B. McCoy, W.S. 
Davidson, and Harry T. Willet each planted a few acres 
that year as well. For needed inoculation, the University of 
Illinois sent dirt to dust the seed prior to planting. There was 
much interest and considerable skepticism in the community 
as the beans grew to some 12 to 14 inches in height. When 
harvested, they produced from 12 to 20 bu/acre. The only 
market was seed companies, so the beans were stored in the 
elevator managed by W.I. Moore until L.W. Reis agreed to 
sell them for a small commission. He sent them to the Albert 
Dickinson Seed Company in Chicago. Encouraged by the 
success this small group of farmers had with the new crop, 
others planted some seed the next year. Each year thereafter 
the acreage increased in the Blue Mound community as it did 
in other parts of Central Illinois.
 “By 1922 the supply of soybeans exceeded the needs 
of the seed companies and the A.E. Staley Manufacturing 
Company in Decatur, Illinois began crushing beans for 
commercial purposes. The company had been prepared 
some time before this to crush the soybeans but the supply 
was not suffi cient for it to be profi table to process them. 
Representatives sent by Staley to talk to farmers, the 
innovating farmers who ventured to plant them fi rst, the 
local grain dealers, and fi eld men from the University of 
Illinois were all instrumental in getting landowners to make 
soybeans a part of their regular rotation of crops. They 
became a good cash crop and a welcome addition to corn 
that was making less than 50 bu/acre at that time.”

1631. Pashaj, Fezo. 1970. Rezultatet e studimit krahasues të 
sojeve të sojës në mbjellje verore [A comparison of various 
soyabean varieties sown in summer]. Buletini i Shkencave 
Bujqesore (Bulletin of Agricultural Science–Albania) 
9(2):79-90. [7 ref. Alb; rus; fre; eng]
• Summary: During the years 1966-1967, in the pedoclimatic 
conditions of Lushnja, at the Institute of Agricultural 
Research there, the author conducted a study of soybean 
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varieties sown in the summer as a second crop after 
cereal crops were harvested. This study was carried in the 
framework of the research on new source of vegetable oils 
for Albania.
 The author concluded: (1) The early soya varieties, with 
a vegetation period of 80-100 days, when sown during the 
summer in the coastal area, give better production and seeds 
of higher commercial and technical quality than then they are 
sown in the spring in this area. (2) The most suitable varieties 
for sowing are Czin Juan No. 1 and Manj Can Czin, which 
originated in Giridin province, China. Being sown during 
the fi rst part of July, these varieties are ripe for harvest after 
3 months, in early October. During the two years they have 
given 13-16 quintals [1 quintal = 100 kg] per hectare of seed, 
with a fat content of 23-24% on a dry weight basis. (3) The 
key agrotechnical measures required to get high yields from 
summer soybeans are the securing of a dense stand of over 
250,000 plants per hectare, watering during the fl owering-
fructifi cation period, and treatment of the seed during sowing 
with Nitragine specifi c to soya. Address: Agr., Bashkëpuntor 
shkencor në Institutin e Lartë Shtetëror të Bujqësisë, Albania.

1632. Messenger-Inquirer (Owensboro, Kentucky). 1971. 
McCormick elected vice president of soybean group. Jan. 23. 
p. 11.
• Summary: The annual meeting of the Kentucky Soybean 
Association, held at Kentucky Lake, was attended by 125 
members.
 “Dr. Dennis Ecoli of the University of Kentucky 
presented the results of research done by U of K in 1970. 
Yields in order of maturity at Henderson were: Amsoy 48.0 
bushels per acre; Calland 52.9 bushels; Wayne 50.5 bushels; 
SRF-300 52.9 bushels; Adelphia 46.5 bushels; Clark 50.5 
bushels; Cutler 50.6 bushels; Kent 54.9 bushels; Custer 43.0 
bushels; Hill 49.7 bushels; Dyer 53.1 bushels; York 60.4, and 
Dare 52.5 bushels.”
 Note: SRF-300 was one of the highest-yielding soybean 
varieties in this trial. But after 1975 it was rarely heard of 
again. Why?

1633. World Farming. 1971. Save those soyabeans! 
13(1):16-17. Jan.
• Summary: Discusses harvesting losses and how to reduce 
them. The average U.S. farmer in Ohio loses 12.35 bushels/
acre.

1634. Medina, Julio Cesar. 1971. La soja: Una leguminosa 
versátil [The soybean: A versatile legume]. Bolsa de 
Cereales: Revista Institucional (Buenos Aires) 99(2837):28-
30. Feb. [Spa]
• Summary: Discusses the early history of the soybean in 
Europe and America, the rise of industrial products (incl. 
those made by I.F. Laucks and Henry Ford), the composition 
of the soybeans, several foods made from it, and the 

development of soy-based adhesives. A table shows the 
growth of soybean hectarage and production in Argentina 
from 1960/61 (10,260 hectares, 11,220 tonnes) to 1968/70 
(30,470 ha, 26,800 tonnes). The peak year was 1967/68 
(30,800 ha, 31,800 tonnes). Address: Prof. del Instituto 
Superior de Química Industrial.

1635. Soybean Digest. 1971. How Profi t Panel members 
control weeds: no-till is the longterm trend. Feb. p. 14-15, 
17-18.
• Summary: “The ASA Soybean Profi t Panel view chemicals 
as an important tool in their overall weed control program. 
Ninety-two percent are currently using herbicides in soybean 
weed control.
 “Some would like to do away with cultivation entirely 
and go to some form of no-till. Some are already into this 
type of operation and this appears to be the defi nite longterm 
trend.
 “But few plan to rely on herbicides 100% any time 
in the near future. They view them rather as part of a total 
soybean operation, which includes some tillage and such 
things as rotations, delayed planting, and taking care to avoid 
spreading weed seeds during combining.
 “The great battle is to be effective and at the same time 
to hold down labor and costs.
 “Panel members are particularly ready to try new 
herbicides and new practices. They tend to use more than 
one chemical or to use mixtures, to diagnose their particular 
weed problems, and prescribe accordingly.
 “C.E. Bowen, Bowen Farms, Champaign, Illinois, 
writes: ‘I think the spread of weeds is a quite serious 
problem. I see more and more fi elds infested seriously each 
year all through Indiana, Illinois, and Missouri. I do see 
some fi elds practically weed free and I would like to know 
how they do it.’
 “Chemicals vs. the cultivator: Should you use chemicals 
or the cultivator to control weeds? Though some would like 
to dispense with cultivation entirely and a few will have 
nothing to do with chemicals, most ASA Soybean Profi t 
Panel members think each has its place in a good weed 
control program.
 “Dick Potter, Morgan, Minnesota, handler, says 99% of 
growers have accepted the fact they must use herbicides ‘in 
order to raise a more respectable crop of beans.’
 “J.L. Landino, Columbia, N.C., makes a strong case for 
herbicides even though he says he does not have a good one 
for his high organic soils. ‘We will use the best available 
even if we get only 50% control. We expect yield increases 
or we wouldn’t spend the money.’
 “E.D. White, Union City, Tennessee, comments: ‘Hand 
labor for weed control is too expensive at $1.50/ hour and 
too scare and ineffi cient anyway. Weeds and grass must be 
controlled and this must be done with chemicals that will 
work.’
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 “Joe Leach, Plainview, Texas, broadcasts Trefl an to kill 
volunteer milo and goes over the fi eld by hand as needed. He 
made his best yield of 50 bu/a by this method.
 “Meredith L. Worner, Manito, Illinois, tries to plant his 
beans the latter part of May after the weeds have germinated 
a couple of times. He bands with Amiben and broadcasts 
Trefl an in bad grassy areas, then follows with rotary hoe and 
cultivator.
 “Paul Rocke, Eureka, Illinois, says his farm has been 
cleaner than average so he hadn’t been using much herbicide 
until last year. But giant foxtail seems to be coming in so he 
used herbicide on all his beans in 1970 with good results.
 “Bill Fordham, Ohio, Illinois, will increase the use 
of herbicides broadcast in 1971 to ease the pressure on 
mechanical weed control methods.
 “Joe Gramman, Fowler, Indiana, intends to plant all his 
beans between May 26 and June 5 next spring and to give 
them an extra rotary hoeing. He hopes to cultivate only once, 
and this later than usual. He used chemical weed control on 
all his beans last year and will do so again in 1971.
 “Carl Sedlacek, Cedar Rapids, Iowa: ‘We use Trefl an 
on all our beans. We put beans in corn ground. With the 
fertilizer carryover, the beans do real good. We use from 2 to 
3 pounds Atrex on our corn which doesn’t hurt the beans.’”

1636. Hall, William A. 1971. A study of the relations 
of average two-year soybean yields produced to use 
of recommended production practices and selected 
characteristics of Marion County producers. MSc thesis, 
University of Tennessee, Knoxville. ix + 141 p. March. 27 
cm. [14 ref]
• Summary: “Abstract: The purposes of the study were 
to: (1) determine certain characteristics of Marion County 
soybean producers and their farms; (2) more accurately 
determine which recommended production practices soybean 
producers were using in 1968 and 1969; (3) study the 
relation between use of recommended production practices 
and yield levels; and (4) identify some of the more important 
factors infl uencing adoption of recommended soybean 
production practices. Thirty-eight soybean producers, which 
constituted both population and sample, were interviewed for 
the purpose of gathering data for study purposes. The data 
included the crop years of 1968 and 1969. Growers were 
categorized in above and below average yield levels, and 
main comparisons were made between these two groups.
 “Findings disclosed that soybean producers and their 
farms had the following characteristics: (1) had an average 
farm size of 430 acres; (2) had an average of 155 acres of 
cropland; (3) planted an average of 102 acres of soybeans; 
(4) had an average educational level of 9.5 grades; (5) had 
an average age of 47.1 years; and (6) had a median gross 
family income of $14,375 (for those answering this optional 
question).
 “When the High and Low yield groups were compared 

it was found that the former had: (1) a larger average farm 
size (498 vs. 365 acres); (2) more average acres of cropland 
(178 vs. 150 acres); (3) planted fewer acres of soybeans (92 
vs. 114 acres); (4) a slightly higher average educational level 
(9.9 vs. 9.2 grades); (5) a slightly lower average age (46.8 
vs. 47.9 years); and (6) a higher median gross family income 
for those answering this optional question ($17,499 vs. 
$13,333).
 “With regard to adoption of eleven recommended 
soybean production practices studied, farmers in the High 
yield group had slightly higher total average practice 
diffusion ratings than did the Low yield group. Essentially 
no difference was shown between the High and Low yield 
groups with regard to use of soybean production practices 
and the producers position in the diffusion process, although 
more of the former were liming and fertilizing according 
to soil test recommendations and were seeking advice from 
professionals.
 “Some reasons given to explain why soybean producers 
were not adopting recommended soybean production 
practices included: (1) lack of adequate machinery and 
equipment; (2) lack of technical knowledge needed; (3) 
relative cost of the practice and net returns per acre; (4) more 
rewarding activities demanded grower’s time and money; 
and (5) belief that practices were not sound.
 “With regard to sources of advice about soybean 
production practices the growers listed (in order of frequency 
mentioned): neighbors and friends; seed, fertilizer, or 
pesticide dealers; soybean buyers; equipment dealers; 
Extension agents; Soil Conservation Service representative; 
soybean specialist; Farmers Home Administration 
representative; and banker or Production Credit Association 
representative. Additional sources of information mentioned 
were farm magazines, Extension distributed bulletins 
and publications, Extension newsletters, radio, weekly 
newspapers, farm meetings, commercial bulletins, daily 
newspapers, fi eld days and tours, and television in that order.
 “It was recommended that study fi ndings be used in 
the development of an Extension teaching plan for soybean 
producers in Marion County.” Address: Tennessee.

1637. Hammerton, John L. 1971. The future of soyabean in 
the Caribbean. Caribbean Farming 3(1):29-30. March.
• Summary: “Experiments on soyabean have been in 
progress in the Faculty of Agriculture of the University of 
the West Indies since 1967, and we have now reached the 
diffi cult stage in the development of any new crop–the stage 
between small-plot research and large-scale commercial 
planting... Satisfactory yields of soyabean, in the order of 
one to 1.5 ton per acre, have been obtained in Trinidad and 
Jamaica respectively from experimental plots.” Address: 
Agronomist, Faculty of Agriculture, Univ. of the West Indies, 
Mona, Jamaica.
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1638. Hanway, J.J.; Weber, C.R. 1971. Dry matter 
accumulation in soybean (Glycine max (L) Merrill) plants as 
infl uenced by N, P, and K fertilization. Agronomy Journal 
63(2):263-66. March/April. [10 ref]
• Summary: “To produce a fi nal plant weight of 10,000 kg/
ha, the average daily increase in dry weight of plants was 
186 kg/ha/day between stages 5 and 9. Rapid increase in 
seed yield began at about stage 8 and continued to stage 10. 
Other plant parts lost weight after stages 8 or 9. At maturity, 
dry matter consisted of 28% fallen leaves, 15% fallen 
petioles, 17% stems, 11% pods, and 29% beans.” Address: 
Iowa Agriculture and Home Economics Experiment Station, 
Ames.

1639. Oster, Merril J. 1971. Breeders uncover male sterile 
lines: Progress in hybrid soybeans. Soybean Digest. March. 
p. 10-11, 27.
• Summary: Editor’s introduction: “Soybean breeding 
has been given a big shot in the arm with a breakthrough 
in production of two different types of male sterile lines. 
A university researcher in North Carolina and a private 
researcher in Milwaukee, Wisconsin, are responsible for this 
major milestone in soybeans.
 “The recent announcements that a male sterile line has 
been developed at two widely separated locations are by far 
the biggest news in soybean breeding in the past year.
 “The male sterile lines announced by USDA researcher, 
Dr. Charles Brim of North Carolina State University, and 
by Teweles Seed Co., Milwaukee, Wisconsin, could result 
in the development of high-producing crosses that might 
revolutionize soybean yields as hybrids have in some other 
grains.
 “Yield increases of 10% to 50% have been predicted 
with hybrid soybeans.
 “’But hybrid soybeans are still a long, long way away,’ 
said Robert Teweles of the L. Teweles Seed Co., a leader 
in the development of hybrid soybeans. ‘We don’t want to 
mislead anybody into thinking that hybrids are right around 
the corner.’
 “Dr. Brim goes further and says that even with the 
most easily managed sterility system we know of, hybrid 
soybean seed producers face the same problems encountered 
by the producers of hybrid wheat seed. Until we can fi nd 
ways to obtain good seed production on sterile plants hybrid 
soybeans will not be economically feasible.
 “Nevertheless, he says, use of male sterility opens the 
door to breeding approaches assumed to be closed to soybean 
breeders. In a limited way, they can change the natural self-
pollinator into a cross-pollinator.
 “The more immediate value of the sterility system rests 
in the increased control that breeders will be able to exercise 
in breeding programs–programs that will allow many more 
crosses to be tried and thus give researchers many more 
chances to discover high-yielding varieties, according to Dr. 

Brim, who fi rst announced a recessive or genetic male sterile 
soybean line had been developed at the station.
 “’It is a great research tool,’ Teweles agreed. ‘Rather 
than making 200 crosses a year, we can make 2,000.’
 “There are some special problems with the soybean that 
make it most diffi cult to develop a hybrid, however. Some 
agronomists feel that the soybean plant is just not designed to 
be a hybrid.
 “While the inbreeding and crossbreeding necessary 
to produce a corn hybrid are relatively simple, it’s nearly 
impossible with soybeans. The male and female parts are 
located on different sections of the plant in corn, but in 
soybeans the small, tightly encased fl ower contains both 
male and female parts. Moreover, the soybeans are almost 
completely self-pollinated because the fl ower is fertilized 
even before it opens.
 “The genetic male sterile found by Dr. Brim has two 
serious drawbacks for use in producing hybrid seed.
 “1–Roguing fertile plants from the male sterile 
maintainer is necessary–and this is far from practical for a 
seed producer.
 “2–But even more important is the scanty seed set on 
male steriles. These plants in his tests averaged less than 
20 seeds each even when given plenty of space. This is due 
probably to the lack of effi cient pollen transfer agents in 
soybeans.
 “As a result, the process of the genetic male sterile so 
far is not very practical for the commercial seed producer. 
With a cytoplasm male sterile system a major problem to be 
overcome to develop hybrids commercially is development 
of a maintainer line, or a plant that can be crossed with the 
sterile plant to produce the sterile offspring. This offspring 
would then be crossed with a male-fertile plant called the 
restorer to produce economical hybrid seed that could be 
sold to farmers.
 “Some agronomists say that the development of a 
restorer gene would be one of the biggest obstacles to hybrid 
soybeans.
 “But there are indications that Dr. William Davis, 
soybean research director at Teweles, may be close or may 
have the answer already. ‘The restorer is not hard,’ Teweles 
hinted. ‘The restorer is an easy part in our opinion. Other 
people will disagree. The tough part is to fi nd the insects to 
cross one plant to another.’
 “There is no insect that can be depended on to naturally 
pollinate the soybean plant–thus the problem of transferring 
pollen from the restorer plant to the sterile plant.
 “’We are trying to use hybrid bees that will pollinate 
soybeans,’ Davis’ assistant, Gene Shepherd, said. ‘We will 
use a hybrid honey bee to pollinate the soybean plant in our 
hybrid system.’
 “Dr. Brim and Teweles both said they had been working 
on the male sterile line for some time but hadn’t released 
information previously because, as Dr. Brim also states it, 



SOYBEAN YIELDS AND YIELD RESEARCH (10 BCE to 2021)   823

© Copyright Soyinfo Center 2021

they didn’t want to yell about something they weren’t sure 
they really had yet.
 “Dr. Brim said the fi rst inkling of what they had came in 
1966 and has been developed by hand pollination since then 
to the point where enough seeds of a male sterile maintainer 
line are available for further study.
 “’I am very optimistic about the signifi cance of our 
developments and, as far as we are concerned, we are not 
going to get into an argument with the university about who 
is fi rst,’ Teweles said.
 “’There is no insect that naturally pollinates soybeans, 
thus the problem of transferring pollen or transferring from 
the maintainer and the restorer to the sterile lines. This means 
it will be a costly research process to either develop a new 
bee or a plant that is more attractive to existing bees.’
 “What effect will hybrid soybeans have on yields? Davis 
says they could be increased 40% to 50% and expects the 
top 10% of soybean farmers to have yields of 80 bu/a in 10 
years. Others aren’t quite so optimistic and see only about a 
10% to 20% increase.
 “Some expect that hybrid soybeans could provide the 
next agricultural revolution just as the development of corn 
hybrids in the 1930’s did. They point out that in 1950 the 
average U.S. corn yield was 39.4 bu/a and in 1969 the yield 
was 83.9 bu/a before dropping back last year because of the 
blight.
 “During the same time the soybean average yield was 
only going up from 20.3 bu/a to 27.3 bu/a.
 “Teweles emphasized that it will take some time to 
come up with the right combiners and the right crosses to 
get the best hybrids. ‘But I would think that it would, from 
a farmer’s viewpoint, be a light at the end of the tunnel 
toward making the kind of breakthroughs yieldwise that have 
happened to the other crops.’
 “’It is my feeling that no one company or group 
possesses today suffi cient funds or know-how to accomplish 
this task,’ Davis commented. ‘If a joint approach could 
be launched by industrywide cooperation, that is, private 
companies, USDA and state experiment stations, and the 
American Soybean Assn., we could solve and surmount the 
obstacles to hybrid soybeans in 10 years or at least know if it 
is possible.’
 “Other soybean developments of the past year include 
the certifi cation of several more blends, among them Morton 
333, the fi rst blend certifi ed in Illinois. It was developed by 
Roy A. Morton & Sons Inc. of Bowen, Illinois. Some of the 
most interesting soybean breeding ideas for the future being 
watched by soybean breeders, according to a recent survey, 
include: C.R. Weber, Peterson Seed Co., Waterloo, Iowa: 
‘Changing plant habit and plant structure to permit more 
light penetration and probably higher plant populations.’
 “Douglas Owen, High Plains Research Foundation, 
Plainview, Texas: ‘The search for less photoperiodic germ 
plasm that might permit wider adaptation. I think the 

soybean breeders are way out front of the production people 
as evidenced by the varieties on the market that have the 
genetic potential of over 100 bu/a.
 “A Wider Germplasm Base Needed: ‘One area I think 
we need to improve is the introduction of new germ plasm 
in our varieties. Most of our commercial varieties trace their 
ancestry back to less than 10 original soybean introductions 
or selections. With a wider germ plasm base, we might be 
able to increase the genetic potential.’
 “Arnold L. Matson, director of soybean breeding at the 
Soybean Research Foundation Inc. at Mason City, Illinois: 
‘Types which will take increased stands without lodging and 
with the possibility of being able to respond to fertilizer.’
 “William Davis, L. Teweles Seed Co., Clinton, 
Wisconsin: ‘(a) Selection and testing under high (100-
200 lb/a) nitrogen conditions and selections of varieties 
responding to these conditions; (b) development of 
determinate varieties capable of maintaining increased plant 
populations under nitrogen stress. The advent of shorter, 
stocky determinate varieties capable of standing up or not 
lodging at high plant populations (200,000 plants per acre) 
will be a key factor in increasing soybean yields.’
 “Teweles is also doing some research with an 
exceptionally thin planting rate of 4 or 5 plants per foot in 
30-inch rows.”
 A photo shows: “Dr. Charles Brimm, North Carolina 
State University-USDA plant breeder (foreground), explains 
his soybean breeding programs to the executive committee 
of the N.C. Soybean Producers Assn. who visited him last 
fall. From left Dr. Paul Harvey, head, N.C. crop science; 
L.M. Delday, W.B. Sutton, and Joe Moss, all of NCSPA; Foil 
McLaughlin, N.C. Crop Improvement Assn.; E.L. Rivenbark, 
F.C. Laughinghouse, Bill Griffi n, president, and Stan Dilda, 
all of NCSPA.”

1640. Soybean Digest. 1971. Brokaw U.S. champ again. 
March. p. 12.
• Summary: “John F. Brokaw, Stronghurst, Illinois, won top 
honors in both the Illinois and national yield contests for the 
second year in a row. He made the Elanco champions tour 
of Japan last year and will take the tour again this year–this 
time to Europe.
 “Mr. Brokaw’s yield was 76.64 bu/a, slightly higher 
than his winning 76.26 bu/a in 1969. It was 2 bushels higher 
than the 74.51 bu/a yield of August Moldenhauer, Menfro, 
Missouri, who placed second in the U.S.
 “Mr. Brokaw planted Wayne soybeans early, used a 
rotary hoe to help them get off to a fast start, and–used 
herbicides to control weeds and grasses without the use 
of cultivating equipment. A sidelight: Tamotsu (Tom) 
Murotany, a 24-year-old civil engineer from Japan, arrived 
last September as one result of Brokaw’s tour of Japan last 
year. He came to visit the Brokaw family to learn more 
about the U.S. and its people. He was on a 6-months’ visa 
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which now has been extended for another 6 months. Beside 
making himself useful around the farm, Tom will be the man 
in charge while Mr. and Mrs. Brokaw tour Europe with the 
champions this month.”
 Photos show John F. Brokaw; August Mondenhauer 
Menfro, Missouri, 74.51 bu/a; Charles Crawford, Eudora, 
Arkansas, 73.24 bu/a; W.V. Griffi n, New Bern, North 
Carolina (with E. W. Barnes, left) 72.5 bu/a; Paul Wilson, 
Tchula, Mississippi. 48 bu/a.

1641. Krishnaswami, R. 1971. Introduction and evaluation 
of soybean varieties in Tamil Nadu. Madras Agricultural 
Journal 58(4):297-300. April. [3 ref]
• Summary: “A world collection of soybean germplasm 
consisting of 662 cultures was obtained and the material was 
screened at Coimbatore in 1968.” Tables show: (1) Relative 
performance of some of the soybean genotypes adapted to 
Tamil Nadu. Of the fi ve tested, three came from Thailand 
and two from Australia. The highest yield was 3,776 kg/ha. 
(2) Performance of some soybean genotypes in two different 
seasons at Coimbatore. The fi rst sowing was done in March 
(summer) and the second in July (kharif). Of the fi ve tested, 
two came from Australia, one from Italy, one from the 
northern USA (Clark-63), and one from the southern USA 
(Improved Pelican). A variety from Australia, grown during 
the summer, gave the highest yield. Address: Research Inst. 
Regional Station (IARI), Coimbatore-3, Tamil Nadu, India.

1642. Moore, James W. 1971. Challenge ahead for soybeans. 
Soybean News (NSCIC) 22(3):2-3. April.
• Summary: Excerpts from an address at the First National 
Soybean Planning Conference banquet, held 3 March 1971 at 
St. Louis, Missouri.
 “We have not one but two major challenges before us. 
One has to do with meeting immediate needs, and the other–
the dimensions of which seem incredibly large–to cope with 
projections for the future: say, ten to fi fteen years out.
 “First, let me defi ne the immediate problem:
 “It is no secret that in 1969 we harvested 41.0 million 
acres, yet utilized soybeans from the equivalent of about 45, 
million acres. And it is no secret that in 1970 we harvested 
42.4 million acres, and from all appearances, will utilize 
soybeans from 48 million acres.
 “In a period of two years, we will have utilized an 
estimated 254 million bushels more than we have produced.
 “This is a luxury we can no longer afford. The quick 
solution to this problem is more soybean acres, but we are 
fooling ourselves if we think this provides anything more 
than near-term relief. The real answer, because we do not 
have an inexhaustible supply of crop land, lies in improving 
production rates.
 “Our concern is that if we do not meet this present 
challenge that there are people in the world–producers of 
Brazilian soybeans, Canadian rapeseed, African-groundnuts, 

and Russian sunfl ower seeds–who will. This could place our 
industry on the defensive for a long period of time.
 “This, as I noted, is a ‘now’ problem, and more acreage, 
while needed, is only a partial solution. The long-term 
answer–higher per-acre yields–is much more important to 
our cause–vital, if you will.
 “A dramatic world scramble last year came for edible 
fats and protein–a demand which was largely met by 
soybeans, soybean oil and meal.
 “Soybeans and soybean products traditionally have been 
residual suppliers to the world. Never was this fact more 
aptly demonstrated than last year and this.
 “Simply in the case of soybeans alone, consider that we 
will export 450 million bushels during the current crop year. 
This is the equivalent of our domestic crush only six years 
ago.
 “Concurrently, U.S. domestic disappearance of soybean 
oil and meal has increased substantially–up last year to 
some degree for the reason of competitive shortfall, but 
fundamentally, again, upon the basis of wider acceptance and 
increased use.
 “In the case of oil, we expect this year to use 
domestically approximately 6.6 million pounds. In 1967-
68 this fi gure was 5.1 billion. Admittedly, competitive 
factors affect domestic usage of soybean oil; for example, 
the amount of lard and cottonseed oil which is available. 
Nonetheless, soybean oil consumption at home continues to 
gain in its own right.
 “I am now prepared to argue the bullish case for 
soybean oil in terms of marketing possibilities. We need it 
and the world needs it. One of my strongest arguments is the 
tremendous swing in the past two years in the ratio between 
free dollar sales and concessional sales. Only two years ago, 
free dollar sales amounted to only 15 percent of the total. 
Last year free dollar sales were 46 percent of the total, and 
this year they will be over 50 percent.
 “Further, I have had the opportunity twice in recent 
months to visit both India and Pakistan, where the need for 
oil almost defi es comprehension. This will be a growing 
market for dollar sales.
 “Not the least of my reasons for being friendly to 
the future of soybean oil is its competitive position. It 
normally sells at prices signifi cantly less than groundnut 
and sunfl owerseed oil–enough less to attract the attention of 
buyers.
 “It’s no secret that the growth in demand for U.S. 
soybeans has been due in no small part to the relative 
freedom under which the industry operates. Unlike many 
products of American farms, soybeans have been produced 
and marketed free from restraints on production and trade. 
The result has been healthy growth.
 “Now what lies ahead?
 “The USDA projects a 30 percent increase in total 
livestock production by 1980–but an even larger increase (35 
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percent) in the total of concentrates fed.
 “Continued growth in export demand for U.S.-produced 
soybean meal can also be predicted with considerable 
confi dence, even though we will be competing with 
continued expansion in crushing of U.S. soybeans overseas. 
A fair assumption at this time is that meal exports will 
increase at about the same rate as domestic consumption–
roughly, 4 percent annually.
 “Based only on meal demand, our crush ten years hence 
should be slightly more than one billion bushels. This we 
believe to be conservative. At home we would expect a 
continually rising demand for soybean oil based on per capita 
increases in fat consumption, as well as a rising population.
 “This increase alone will more than cover the additional 
2.5 billion pounds of oil which would result from taking the 
crush to one billion bushels.
 “You may ask why we have assigned the major portion 
of this increase to soybean oil. The answer is that we see a 
very limited potential for growth in competitive domestic 
fats and oils (specifi cally, cottonseed oil and lard), and this 
should provide an expanding market for soybean oil.
 “We feel, as well, that soybean oil exports will continue 
to expand. Possibly the greatest growth potential, as I have 
noted, will be in the Far East.
 “What does this mean in terms of soybean production 
for 1980?
 “The answers, of course, will vary but estimates range 
from the USDA’s now outdated 1.5 billion bushels to as 
much as 2.0 billion.
 “I would suggest that a 1980 production fi gure of one 
billion 750 million bushels is a more reasonable expectation 
and one with which we should work.
 “We have a problem.
 “If U.S. soybeans are to achieve their maximum 
potential, it is obviously necessary that we must not only 
increase production–but we must do so, primarily with 
maximum effi ciency. It will not be enough simply to count 
on planting more acres, but we must obtain greater yields at, 
hopefully, lower costs from the acreage we plant. After all, 
potential profi ts will dictate crop land usage.
 “Robert Judd, who heads the NSPA’s National Soybean 
Crop Improvement Council, hopes that the pace of yield 
improvement will now quicken materially. May we hope for 
a fi ve-bushel increase in the next three years? A fi fty bushel 
average yield in the not too distant future? We fervently hope 
so!
 “Where would we stand if our average yields were fi ve 
bushels higher today? For one thing, we would probably 
need no more soybean acres than were forecast by the 
USDA’s January Planting Intentions. There would be no 
pending crisis–because the resulting 1.4 billion bushels 
would be enough to meet 1971 soybean demand.
 “But that’s not all. More important, this added fi ve 
bushels per acre would nearly double the farmer’s net 

profi t above what he’d receive from the current 26.8 bushel 
national average.
 “The point that is especially pertinent to you is the 
demonstrated need for more soybean production research.
 “In summary, let’s again look briefl y to the future of our 
industry. Members of our processing industry have estimated 
we can use 1.7 to 2.0 million bushels of soybeans annually 
by 1980. Such an increased need could be met by various 
combinations of added acres and yield. Equal contributions 
from the two factors would require one million acres and a 
seven-tenths bushel yield increase annually.
 “What if, as we have suggested, we can’t get a million 
acres in soybean production every year this decade? We have 
averaged only 600,000 acres gained each of the last four 
years. Without an increased tempo in acquiring more acres, 
yield becomes even more critical. Unless soybean yields 
defi nitely increase at a faster pace than they have in the last 
ten years and result in higher net returns per acre for the 
producer, this great industry will stagnate.
 “Our greatest challenge then in the U.S. is to produce 
more soybeans–at a more effi cient level–to help meet 
growing’ world demand. Beyond that, we must upgrade both 
the quality of our products and the quality of our marketing 
efforts.
 “And most of all, we will need to explore in depth the 
vast potential for our soy protein as a food for the world’s 
undernourished millions. This aspect of our future I have 
neglected entirely in my considerations tonight. When 
I spoke of meal demand, I meant meal demand and not 
sophisticated protein demand.
 “It is my undocumented personal belief, however, that 
this particular use will be a big thing in our lives–a big thing 
in all our lives by 1980.
 “This new crop year promises to be challenging–
and exciting–for the entire soybean industry. We in the 
processing and marketing sector stand ready to work closely 
with you–the researchers–for the mutual benefi t of all.”
 A portrait photo shows James Moore. Address: 
President, National Soybean Processors Assoc.

1643. Saxena, M.C.; Pandey, R.K. 1971. Characteristics 
and performance of some promising varieties of soybean 
(Glycine max (L.) Merr.) at Pantnagar. Indian J. of 
Agricultural Sciences 41(4):355-60. April. [3 ref]
• Summary: The performance of some U.S.-bred soybean 
varieties belonging to different maturity groups was 
compared with that of some Indian varieties during the rainy 
seasons of 1966 and 1967. The fl ower color and pubescence 
color were found to be the distinguishing features and are 
described.
 Varieties belonging to maturity group VII (Bragg) and 
VIII (Hampton 266 and Hardee) were found to be superior 
to the rest yielding more than 30 quintals (1 quintal = 100 
kg) of grain per ha in 125 days. Clark 63 showed good 
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performance among the early-maturing varieties. The protein 
content of all varieties was about 40%.
 All the U.S.-bred varieties had higher oil content (about 
22%) than the Indian varieties (20% or less). “The grain 
yield of soybean varieties was highly positively correlated 
with the number of pods per plant, 100-grain weight and 
days taken from planting to maturity, the fi rst two characters 
being more important than the third. The multiple correlation 
coeffi cient of this association was +0.9529.” Address: Uttar 
Pradesh Agricultural Univ., Pantnagar, India.

1644. Chen, Steve. 1971. Outlook for the Taiwan soy 
industry. Soybean Digest. May. p. 37-39.
• Summary: “I. General economic situation: The Taiwan 
economy continued its rapid growth in calendar year 1970, 
with the GNP reaching U.S. $5.445 billion, a 10.1% increase 
over 1969.
 “Industrial production increased 16.8%, accounting for 
32% of GNP. Agricultural production increased only 4% in 
1970, accounting for only 19.2% of GNP.
 “Wholesale prices increased 2.93% and retail prices 
about 3.75%. Unemployment is offi cially estimated at less 
than 1%.
 “Population increased at a rate of less than 3%, to 14.6 
million, while per capita income reached U.S. $292, a 7.8% 
increase over 1969.
 “Taiwan exports increased 39.6% in 1970, to reach 
U.S. $1.551 million, equivalent to 28% of the GNP. At 
the same time imports are also growing and reached U.S. 
$1.520 million, a 26.2% increase over 1969. As a result, 
the Republic of China [Taiwan] enjoyed its fi rst favorable 
balance of trade since 1964.
 “Continued rapid industrialization, a relatively stable 
price, and expanding exports should ensure another year of 
increasing consumer incomes in 1971.
 “II. Soybean production is at a standstill (see fi gure 
and table): Taiwan produced 148,000 metric tons (mt) of 
oilseeds in 1970, of which soybeans (65,000 mt) and peanuts 
(shelled, 79,000 mt) account for 44% and 53% respectively 
of the total oilseeds production. The production of sesame 
and rapeseed is only 2,000 mt each, or 3% of total oilseeds 
produced in 1970.
 “In spite of the government’s offer of loans to Taiwan 
soybean growers in 1970, soybean production actually 
decreased 3% in comparison to 1969. The average yield of 
soybeans is 22 bu/a.
 Peanut production increased 12% in 1970. This has 
come more from increased yields rather than from added 
acreage.
 “Domestic production of soybeans and other oilseeds 
is not expected to increase any substantial amount, because 
of the limited land available and high production costs 
(fertilizer, labor, etc).
 “III. Soybean imports are growing. In calendar year 

1970, the Taiwan Board of Foreign Trade issued import 
licenses for 708,219 mt (26 million bushels) of soybeans at 
a cost of U.S. $81 million. However, only about 600,000 mt 
(22 million bushels) were actually imported during CY 1970.
 “The importation of soybeans into Taiwan was 
decontrolled in 1967. Soybean imports have steadily 
increased since. The rate of increase for 1968 and 1969 was 
17% each year. And soybean imports in 1970 were increased 
by 27% over 1969. These were 100% U.S. soybeans. It is 
predicted that imports of soybeans will be about 700,000 mt 
(or 26 million bushels) for 1971. We hope to reach 1 million 
mt (or 37 million bushels) by 1975.
 “Taiwan imports about 90% of its total needs of 
soybeans and feed grains. Domestic production only 
provides 10% of total supply.
 “The major import competition for U.S. soybeans is 
Canadian rapeseed, Brazilian soybeans, and coconut and 
palm oils.
 “IV. Soybean processing expanding: Soybean processing 
and its related industries are expanding rapidly and changing 
to larger-scale operations in order to be more effi cient in 
operation, to reduce the cost of production, and further 
improve the quality of their products. Currently, most 
equipment is made locally. The average capacity for a 
solvent extractor is 45 mt/day.
 “However, growing companies are using good-quality 
foreign-made equipment with capacity in the range of 200-
300 mt/day. Several soybean crushers are expanding their 
facilities and will be operational in the fall of 1971.
 “Kaohsiung harbor completed a 40,000 mt silo last fall. 
The fi rst soybean silo in Taiwan was constructed recently by 
China Soybean Ind. Co. Ltd., with a capacity of 4,000 mt for 
soybeans and 200 mt for soybean meal.
 “Feed mills are also expanding and most of them are 
using Swiss equipment. Chia Fha Ind. Co. has just completed 
a new feed mill of 10,000 mt/month. Taiwan Cargill Co. will 
complete a 10,000 mt/month feed mill in October 1971, and 
President Enterprise Corp. will increase their production 
capacity from the present 5,000 to 15,000 mt/month in the 
fall of 1971. All Sincere Co. recently completed a 7,200 mt/
month feed mill, and several other feed mills are also under 
expansion.
 “The livestock and poultry industries are growing at an 
average rate of 10%/ year. The government intends to double 
livestock production within 10 years, i.e. from 3.6 million 
hogs to 7.3 million hogs, and from 67,000 mt of poultry meat 
to 123,000 mt, from 1 billion eggs to 1.9 billion eggs, from 
14,966 mt of milk to 96,082 mt.
 “The current requirement of 3 million tons of feed will 
increase to 6 million tons within 10 years. A continuous 
growth in demand for feed protein is anticipated. We hope to 
supply the major share of protein with U.S. soybeans.
 “V. Appreciation for local cooperation. We would like 
to thank N. Pettipaw, agricultural attache, U.S. Embassy, 
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Taipei, for his great assistance and guidance that has ensured 
our successful program in Taiwan since we established our 
Taiwan offi ce in November 1969.
 “Local cooperators, such as the Taiwan Vegetable Oil 
Assn. (oilseed processors), Taiwan Feed Manufacturing 
Assn., and other trade associations–such as tofu, soy sauce, 
poultry, and miso–have given us full support of our market 
development programs.
 “The ASI Taiwan offi ce has become a free consulting 
agent for their production problems, management, marketing, 
and expansion programs. It is our pleasure to be a part of this 
dynamic growing industry.
 Photos show: (1) Dr. Steve Chen (small portrait photo). 
(2) 400,000 metric ton silo in Kaohsiung Harbor. In the 
foreground are Leslie Tindall (left, ASA president) and 
C.C. Chen (agricultural marketing specialist, U.S. Embassy, 
Taiwan). (3) Semiautomatic packaging of refi ned soybean oil 
in Tong Fha Oil Mills.
 A table and graph show Soybean production and 
imports in Taiwan (1967-1971 projected). Note that 
domestic production is only about 10% of imports. Domestic 
production decreased from 75,226 metric tons in 1967 to 
an estimated 67,950 metric tons in 1971. Imports increased 
from 346,900 metric tons in 1967 to an estimated 700,000 
metric tons in 1971. Address: PhD, Country Director Taiwan, 
American Soybean Inst.

1645. Cooper, Richard L. 1971. Infl uence of early lodging on 
yield of soybean (Glycine max L. Merr.). Agronomy Journal 
63(3):449-50. May/June. [13 ref]
• Summary: “Abstract: The effect of early lodging on 
the yield of ‘Wayne’ soybeans... was studied in highly 
productive and lodging conducive environments at Ashland 
and Chenoa, Illinois. A wire grid system was suspended 
horizontally over the treated plots to prevent lodging and 
permit development of undisturbed canopies. The check 
plots were permitted to lodge naturally. Two row spacings 
and three plant populations were used. Natural lodging 
occurred at early pod set (early August); and by mid-pod fi ll 
(late August) lodging had reduced the canopy height by 46% 
at both locations (150 vs. 81 cm at Ashland and 131 vs. 71 
cm at Chenoa). Seed yields in the lodged plots were reduced 
21% at Ashland (47 vs. 37 kg/are) and 23% at Chenoa (35 
vs. 27 kg/are).” Address: Research Agronomist, Crops 
Research Div., Agricultural Research Service, USDA and the 
Associate Prof., Dep. of Agronomy, Univ. of Illinois, Urbana, 
Illinois 61801.

1646. Ghorashy, S.R.; Niknejad, M. 1971. Iran moves toward 
soybean production. Soybean Digest. May. p. 23.
• Summary: In recent years oil crops such as soybeans 
sunfl ower, saffl ower, and sesame have been the subject of 
much interest in Iran. “Under the leadership of His Imperial 
Majesty Shananshah the cultivation of oil crops has been 

extended to all regions of Iran. This intensive interest has 
been due to the need for more vegetable oils. Today the 
average annual per capita consumption of oils and fats in 
Iran in 13.5 lb, of which 10 lb is vegetable oils. In the past 9 
years the consumption of edible oils has tripled.
 Soybeans can play a more important role in Iran than 
other oil crops because they contain an abundance of both oil 
and protein. A supplementary protein source is badly needed 
for feeding both livestock and poultry. This has led to the 
establishment of the Behpak Oil Mill for processing soybean 
oil and the Pars Animal Feed Co. for the use of soybean meal 
in animal nutrition. So soybean production in Iran now has 
the strong support of both government and industry.
 “The history of soybean production in Iran is rather 
short, but the experimental data from the Iranian Ministry 
of Agriculture experiment stations and the university farms 
is promising. In 1963 cultivation of soybeans started in 
northern Iran along the Caspian Sea.
 “In these areas an average yield of 30 bu/acre (2,000 
kg/ha) has been obtained in scientifi cally conducted 
experiments. At the Pahlavi University agronomy farm in 
Shiraz an average yield of 24 bu/acre (1,600 kg/ha) has 
been obtained under irrigation.” Address: 1. Asst. Prof. of 
Agronomy; 2. Head, Dep. of Plant Sciences. Both: Pahlavi 
Univ.

1647. Beard, Benjamin H.; Hoover, Richard M. 1971. Effect 
of nitrogen on nodulation and yield of irrigated soybeans. 
Agronomy Journal 63(5):815-16. Sept/Oct. [6 ref]
• Summary: Even though early nitrogen-defi ciency 
symptoms were observed for unfertilized soybeans, yields 
were similar to those of soybeans that had received nitrogen 
fertilizer. Address: 1. Research Agronomist, Crops Research 
Div., ARS, USDA, Brawley, 92227; 2. Superintendent, and 
Assoc. in the experiment station, West Side Field Station, 
Univ. of California. Both: California.

1648. Chhonkar, P.K.; Negi, P.S. 1971. Response of soybean 
to rhizobial inoculation with different strains of Rhizobium 
japonicum. Indian J. of Agricultural Sciences 41(9):741-44. 
Sept. [8 ref]
• Summary: Inoculation of the soybean variety Bragg 
was conducted in rhizobia free soils. Single strains were 
not found to be better than the multiple-strain commercial 
inoculum, but indigenously produced single-strain, peat-
based culture was found to be as effective as imported peat-
based culture containing more than one strain. Address: Uttar 
Pradesh Agricultural Univ., Pantnagar, India.

1649. Kwon, Shin Han. 1971. Origin and cultivation of 
soybean in Korea. In: Proceedings of 12th Pacifi c Science 
Congress, Canberra, Australia. 24 p. See p. 132-33. Held 18 
Aug. to 3 Sept. 1971. [38 ref. Eng]
• Summary: Note: This is an important early paper 
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contending that soybeans were domesticated in Korea, rather 
than in China or Manchuria. A similar but less detailed 
article titled “History of the land races of Korean Soybean” 
was published by S.H. Kwon in Sabrao Newsletter 4(2):107-
111. (172).
 “2. History of soybean culture in Korea: The exact 
history of soybean culture in Korea is not known, but it 
is clear that the soybean has played an important role in 
diversifi cation of agriculture and in providing precious 
nutrients for the people of Korea for many centuries. 
Hymowitz (8) stated that the soybean fi rst emerged as a 
domesticated crop around the 11th century B.C. during 
the ‘Chou Dynasty’ which had covered the eastern half of 
the North China. He based his conclusion on (a) the date 
recorded in Chinese is reliable after 841 B.C. (1, 32), (b) the 
term of soybean in Chinese character ‘Shu’ appears in ‘the 
Book of Odes’ during the period from the 11th century to 
7th century B.C. The year estimated by Kitamura (11, 12) 
agreed with the Hymowitz’s estimation but he assumed that 
the soybean in China has probably been grown since 20th 
century B.C. He mentioned that the soybean was presumably 
one of the oldest crops next to rice and millet in China.
 “The earliest mention of soybean in Korea, is found in 
a Chinese literature ‘Wei-Zu’ written in 551 A.D. (C.Y. Lee 
1964). According to the writings of ‘Wei-Zu’, 551 A.D., ‘Oh-
Kok’ which literally means fi ve sacred grains (rice, soybean, 
wheat, barley, and millet) were grown in ‘Ok-Jo’ (30 A.D.), 
an ancient tribal nation covering eastern Manchuria and 
north eastern part of the Korean peninsula. The Neolithic 
era of Korea was centered about northern most area of the 
Peninsula in 3000 years B.C. and it was characterized by 
the appearance of sickle blades, hoes, mortars and pestles 
made of stone (C.Y. Lee 1964). According to the Korean 
history books the agriculture was begun in 6-7 century B.C. 
Lee (1971) reported that the millet was the oldest crop ever 
cultivated by ancient Koreans and rice was considered to 
have been introduced in 200 B.C. via China and spread over 
entire Korean peninsula. The metal culture was already 
penetrated into Korea around 600-500 B.C. from China. 
During the War Era [Warring States period] of China (403-
221 B.C.), the migration of northern Chinese to north west 
of Korea Peninsula via ‘Ryontong’ was accelerated and 
they brought the Chinese culture and the seeds of various 
crops were introduced into Korea. Such event resulted in 
the agricultural revolution in China. Hymowitz (1970) 
described that the soybean introduced into Korea during 
the expansion of the ‘Chou Dynasty’ (1112-771 B.C.) from 
China. Nagata (1960a) postulated that the soybean was 
introduced into Korea directly from North China around 
200 B.C. and suggested that the cultivated into Japan via 
Korean Peninsula. Kitamura (1962) also reported that the 
cultivated type of soybean was introduced into Japan via 
Korea sometime between 30 B.C.-70 A.D. According to 
recent archaeological fi ndings, roasted soybeans have been 

found in ‘Buyo’ the capital of ‘Paik-Je’ Dynasty (15 B.C.-
676 A.D.), located in the middle west part of the Korean 
Peninsula (Sadaoka 1936). These historical facts and the 
reports indicate that the soybean culture in Korea might have 
started from 5-4 centuries B.C. as suggested by Hymowitz 
(1970) on the assumption that soybean was brought in from 
the North Eastern China to Korea.”
 Page 13: “The seed weight of the collected land races 
ranged between 44 grams per 100 seeds and 6.7 grams per 
100 seeds. The largest seed collected in Korea (44 gr/100 
seeds) is larger than the largest seeds (40 gr/100 seeds) of the 
USDA collections which was reported by Morse and Carter 
(18) earlier. The smallest seed size found in the collected 
lend races was 6.7 grams per 100 seeds, and the, variation for 
the seed size, however, was large, and especially it was the 
case with soybeans grown in southern area of the peninsula.
 “The seed size of wild soybean was extremely small 
weighing only 2.1 grams per 100 seeds or less. The seed 
weight of the intermediate type collected from middle part of 
the Korean Peninsula ranged between 7.6 and 8.2 grams per 
100 seeds. The seeds were greenish in color.”
 Page 17: “Glycine gracilis in Glycine max.
 “Following the historical review made by Hymowitz 
(1970; #8), it is likely that the fi rst domestication of soybean 
took place in the eastern half of North China around the 
11th century B.C. But it is quite evident that the large area 
covering the North China and the northern part of the Korean 
Peninsula is the original gene center of the soybean for the 
following reasons:
 “(i) Regarding the geological and Climatical 
circumstances, the Korean Peninsula is similar to the North 
China where many believe the soybean has originated.
 “(ii) Numerous soybean land races ere still grown by 
Korean farmers.
 “(iii) Great diversity exists in the Korean land races.
 “(iv) Both wild and intermediate types, Glycine 
ussuriensis and Glycine gracilis, are found widely in Korea.
 “(v) Some varieties grown in Korea possess primitive 
nature in seed size.”
 Tables: (1) “Soybean production in Korea.” Production 
increased from 152 million kg in 1955-64 to 229 million kg 
in 1969.
 Area increased from 277,000 ha in 1955-64 to 305,000 
ha in 1969.
 Yield increased from 548 kg/ha in 1955-64 to 751 kg/ha 
in 1969.
 (2) “Maximum, minimum, average and standard 
deviations for fl owering, number of days from seeding to 
maturity, plant height, seed size and protein content of named 
varieties originated in Korea.”
 (3) “Protein content of soybean land race seeds collected 
from Korean peninsula.” The 8 variety names appear to be 
the same as the place collected, e.g. Kyunggi-Do, Kangwon-
Do, Chungchung Buk-Do, etc. For each variety is given the 
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maximum, minimum, average, and standard deviation.
 (4) “Seed size of collected soybean land races in Korea.” 
The 8 variety names appear to be the same as the place 
collected, e.g. Kyunggi-Do, Kangwon-Do, Chungchung 
Buk-Do, etc. For each variety is given the maximum, 
minimum, average, and standard deviation.
 (5) “Seed size and protein content of wild and 
intermediate type of soybean.” Wild soybean is Glycine max. 
Intermediate type is Glycine gracilis. A 3rd type is “Jeaju-
Do (Local variety).” Address: Radiation Research Inst. in 
Agriculture, Offi ce of Atomic Energy, Seoul, South Korea.

1650. Nave, W.R.; Wax, L.M. 1971. Effect of weeds on 
soybean yield and harvesting effi ciency. Weed Science 
19(5):533-35. Sept. [7 ref]
• Summary: “Abstract. A reduction in soybean... yield 
of 25% (1968) to 30% (1969) resulted from one smooth 
pigweed (Amaranthus hybridus L.) per ft in 30-inch rows. A 
giant foxtail (Setaria faberii Herrm.) infestation of one plant 
per ft in 30-inch rows reduced yield 13% in 1969. Harvesting 
before weeds were desiccated resulted in signifi cant 
threshing and separating losses as speed was increased from 
1 to 2 and 3 mph. Stubble, lodging, and stalk losses were 
more than double in the pigweed and foxtail plots when 
compared to the weed-free plots after weeds were desiccated 
by frost.” Address: Illinois Agric. Exp. Station, Urbana, 
Illinois.

1651. Ross, J.P. 1971. Effect of phosphate fertilization on 
the yield of mycorrhizal and nonmycorrhizal soybeans. 
Phytopathology 61(11):1400-03. Nov. [11 ref]
• Summary: “Abstract: Yields of soybeans grown in 
fumigated soil were not related to phosphate fertilization 
levels when plants were infected with the mycorrhizal 
fungus, Endogone;...” Address: Plant Pathologist, Crops 
Research Div., ARS, USDA, P.O. Box 5397, Raleigh, North 
Carolina 27607.

1652. Williamson, A.J.P. 1971. Soybean is an expanding 
crop. Queensland Agricultural Journal 97(11):571-81. Nov. 
[1 ref]
• Summary: Contents: Introduction. Uses of soybean. 
Summer growing legume. Varieties. Description of varieties. 
Rotation. Soils, fertilizers and nodulation. Land preparation 
and tillage. Time of planting. Row and plant spacings. 
Planting. Pests and diseases. Irrigation. Harvesting. Yields. 
Seed handling and storage. Fodder and hay. Marketing.
 “Soybeans have been grown commercially in 
Queensland for several decades but until 1969 the area 
devoted to the crop had not exceeded 5,000 acres. The main 
area of production was the South Burnett and soybeans 
were grown mainly for food. In the past few years, 
considerable research has been conducted on soybeans in 
southern Queensland. Largely as a result of this research, 

the Darling Downs and West Moreton regions are now the 
biggest producers of soybeans. The largest production to 
date for Queensland came from the 1970-71 season when 
an estimated 8,730 tons were harvested from 12,500 acres.” 
Address: Agronomist, Queensland, Australia.

1653. Chan, Ik. 1971. Vlianie na azotno-fosfornia rejim 
na hranene na soiata varhu dobiva himicheskia sastav, 
beltachnite fraktsii i sadarjanieto na aminokiseli ni [Infl uence 
of nitrate phosphoric fertilizers on soybean yield, chemical 
composition, proteins, and amino acids]. Post-graduate 
thesis, Vissh Selscostopanski Institut G. Dimitrov, Sofi a. 
[Bul]*
Address: Bulgaria.

1654. Hammerton, John L. 1971. The future of soyabean in 
the Caribbean. Cajanus: Newsletter of the Caribbean Food 
and Nutrition Institute (Trinidad) 4(5/6):303-08. Reprinted 
from Caribbean Farming 3(1):29. Hammerton 1971, p. 303. 
[1 ref]
• Summary: Experiments on soyabean have been in progress 
in the faculty of Agriculture of the University of the West 
Indies since 1967. “Satisfactory yields of soyabean, in 
the order to one to 1.5 ton per acre, have been obtained in 
Trinidad and Jamaica respectively from experimental plots. 
This level of yield compares favourably with that found in 
many parts of U.S.A... Information on the cost of production 
of soyabean grown on a fi eld scale in the Caribbean is 
virtually non-existent. So far, very few attempts at ‘non-
experimental’ production have been made and in those 
plantings modern methods of mechanised production were 
not utilized.”
 Discusses planting on large areas, farming techniques, 
and equipment. Conclusion: The soybean is a potential food 
and industrial crop for the Caribbean. Address: Agronomist, 
Faculty of Agriculture, Univ. of the West Indies, Mona, 
Jamaica.

1655. Na Lampang, A. 1971. [More soybean per rai in the 
paddy fi eld]. Kasikorn 44(5):415-26. [Tha; eng]*
Address: Dep. of Agriculture, Bangkok, Thailand.

1656. Dovring, Folke; Jindia, J.R.; Misra, R.S. 1971. 
Economic production possibilities of soybeans in northern 
India: A preliminary study. Urbana, Illinois: University 
of Illinois. Offi ce of International Programs and Studies, 
Publication Series No. 1. ix + 57 p. Illust. No index. 23 cm. 
[20 ref]
• Summary: Contents: Foreword. Acknowledgments. 1. 
Introduction. 2. Field survey [in Madhya Pradesh] and 
analytical framework. 3, Assumptions about prices and other 
variables. 4. Rates of return to several crops and to major 
factors. 5. The possible place of soybeans in north central 
India. Appendix. Contains 35 tables and two outline maps (of 
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India, and of Madhya Pradesh).
 The soybean shows great promise in both tropical and 
temperate climates. In India, soybeans have long been grown 
in the northern hill regions, primarily for local consumption. 
“The crop varieties were late maturing and low yielding.” 
Varieties bred in the U.S. have been very successful in 
northern India; they are early maturing and have yielded as 
well as or even better than in the U.S. The best is Bragg, 
a group 7 maturity rating type. Also good are Lee, Hood, 
Hampton, Hardee and Clark 63. “This work has brought the 
soybean into the limelight as a new crop of great promise in 
India.
 “These fi ndings occurred in the midst of technological 
revolution in Indian agriculture, as new varieties of crops 
were being introduced. The high-yielding dwarf varieties 
of wheat and rice, as well as hybrid maize and hybrid jowar 
(sorghum), have created a breakthrough in agricultural 
production [widely known as the “green revolution”]. So far 
the advances have been mainly in the production of cereal 
grains. There is a need to introduce variety into cropping 
patterns” (p. 1).
 Soybean varieties such as Bragg and Clark 63 can 
be “grown in the rainy season (as ‘kharif’ crops) and the 
same land can be available for planting dry-season (‘rabi’) 
crops like wheat which is normally sown in early or mid-
November.”
 Note 1. This key insight played a major role in launching 
the soybean as a commercial crop in India.
 “The degree of malnutrition in the Indian population is 
gauged by the average protein availability of 53 grams per 
day as against the recommended standard of 75 grams per 
day. The lower income group (over 70% of the population) 
in India cannot afford to purchase high-protein food to 
balance its diet (Footnote: “Annual Report of Agricultural 
Production.” 1969. Ministry of Food and Agriculture, 
Government of India). Animal sources provide only about 
12% of the protein supply in India, the balance being based 
on vegetable sources such as pulses and oilseeds. Soybeans 
may well come to occupy an important position here. 
Compared to 20-25% protein content in most Indian pulses, 
soybeans have a protein content of 40-45%. Pulses in India 
yield only 3.5 quintals [350 kg] per acre on average, while 
soybeans yield about 7.7 quintals under similar conditions. 
Thus soybeans can yield 3½ to 4 times as much protein per 
acre as pulses and twice as much as other oilseeds. Soybean 
protein is superior to other protein sources. The protein 
effi ciency ratio (PER) of soybeans is 2.4 as compared to 1.7 
for groundnuts and 1.5 to 1.7 for pulses. The PER of milk is 
3.0 and of eggs is 4.0” (p. 2).
 There is a ready market for soybean oil in India. 
The vanaspati industry already consumes nearly 81,000 
tons of soybean oil per year (average of 4 years, 1965-
68), purchased from the USA “under the Public Law 480 
program. The demand is expected to go even higher (150,000 

tons per year) by the end of the fourth fi ve-year plan in 
1976” (p. 2).
 Where are the best places for soybean production in 
India? In “northern India, where the University of Illinois is 
helping to build two agricultural universities (at Pant Nagar, 
Uttar Pradesh, and Jabalpur, Madhya Pradesh) with facilities 
for research and extension.” “In most of northern and central 
India, rainfall averages between 30 and 50 inches, which 
presents close to ideal conditions for soybean growth without 
irrigation.
 One of the important characteristics of the land use 
system in this part of the country is the high incidence of 
cropland lying fallow during the kharif (monsoon) season. 
In Madhya Pradesh, this is especially striking–nearly 42% of 
the total cropland area is idle during this season of abundant 
vegetation; there are also large fallow areas (often 30% or 
more) in most of Uttar Pradesh and in northwestern Bihar” 
(p. 4)
 Note 2. This is another way of expressing the key basic 
insight about the potential for soybean production in northern 
India, and especially in Madhya Pradesh
 Field survey: The state of Madhya Pradesh (MP), 
which lies in the center of India, approximately between 
the latitudes of 18º and 27º (see maps in Appendix) is a 
landlocked state, bounded by Uttar Pradesh on the north. 
Madhya Pradesh has a low population density compared with 
India as a whole–152 persons per square mile against 312 
for the country. 88% of the people in Madhya Pradesh live in 
rural areas. “The most striking fact about the agriculture in 
this state is the low productivity” (p. 7).
 Table 3 (p. 15) shows that the yield of soybeans at 
research stations in Madhya Pradesh is 1,222 kg/ha whereas 
the yield from sample farms is only 758 kg/ha (only 62% 
as much). This difference, called a “yield gap,” shows the 
great potential for improving soybean yields on farms. The 
key factor in improving soybean yields is “cash inputs.” If 
cash investments are increased by 50%, the acreage under 
soybeans will nearly double–on land that is presently fallow.
 “The Vanaspati Manufacturers Association maintains 
that, compared to groundnut oil, soybean is diffi cult to 
process; it must undergo degumming before refi ning, it needs 
more hydrogenation for hardening [hydrogenation] than 
groundnut oil, and consequently, a longer production cycle 
leading to smaller production per unit time” (p. 15).
 Analysis shows that soybeans may have great 
possibilities in Madhya Pradesh. The three input groups 
are human labor, bullock labor, and cash inputs. The latter 
are the critical factor in expanding soybean production 
on farms. Soybean production is most responsive to cash 
inputs, the input group in shortest supply. Soybeans have a 
higher net cash value return per acre than any other crop of 
signifi cance in the area. In terms of gross returns per rupee of 
total cash costs, the advantage of soybeans over other crops 
becomes even more striking. In terms of returns to human 
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labor, soybeans again show the highest rate of return–all 
regardless of farm size! The inclusion of soybeans in the 
cropping systems of farmers in the large specifi ed areas 
“would increase the income of the farmers by 88% without 
an increase in resources” (p. 52-54). Address: Offi ce of 
International Programs and Studies, Univ. of Illinois, Urbana.

1657. Food and Agricultural Organization of the United 
Nations. 1971. Soybeans: Area harvested, yield, and 
production. FAO Production Yearbook (Rome, Italy) 25:229-
31.
• Summary: The following nations are listed for the fi rst 
time as soybean producers in the FAO Production Yearbook. 
* = Unoffi cial fi gure. F = FAO estimate. Peru: Produced 
1,000 tonnes (metric tons) in 1961-1965 (yield = 14.6 kg/
ha), and 1,000 metric tons in 1967 (yield = 17.2 kg/ha). No 
production or area statistics are given for Peru for 1968 to 
1971, but the yields were: 13.8 kg/ha in 1968, 11.2 kg/ha in 
1969, 10.8 kg/ha in 1970, and 11.3F kg/ha in 1971.
 Iran: Produced 3,000 metric tons on 5,000* ha in 1967 
(Yield: 620 kg/ha), 11,000* tonnes in 1968, 45,000* tonnes 
in 1969, 47,000F tonnes in 1970, and 50,000F tonnes on 
16,000F ha in 1971.
 Under Oceania (the fi rst time this term is used): 
Australia: Harvested 1,000 ha in 1961-1965, 1,000 ha in 
1967, 2,000 ha in 1968 and 1969, 4,000 ha in 1970, and 
16,000F ha in 1971.
 Name changes: Cambodia is changed to Khmer Rep. 
Congo D. Rep. [Democratic Republic] is changed to Zaire. 
In 1969 South Rhodesia is changed to Rhodesia. “China, 
Taiwan” disappears and “China (Main)” is changed to 
“China P. Rep.” [People’s Republic].
 Other interesting listings: Turkey.

1658. Hymowitz, T.; Jethmalani, S.C.; Tiwari, K.L.; 
Walker, W.M. 1971. Effect of inoculum, variety, nitrogen, 
phosphorus, and potassium on yield, protein, and oil content 
of soybeans at Jabalpur, M.P., India. Communications in Soil 
Science and Plant Analysis 2(4):283-92. [14 ref]
• Summary: There is a great need for information on 
soybean management and productions practices in India. 
This study, conducted in 1967 on research plots of the 
Jawaharlal Nehru Krishi Vishwa Vidyalaya (JNKVV) 
found: “Regardless of inoculum or fertility rate Bragg 
outyielded Clark 63 soybeans. Yields of Bragg and Clark 
63 were increased by about 1000 kg per ha by treatment 
with inoculum at the rate of approximately 313,000 bacteria 
per seed. At the highest rate of applied Nitrogen, yields 
of uninoculated soybeans, were lower than the inoculated 
soybeans at the lowest applied Nitrogen rate. Phosphorus 
fertilizer increased yields at a decreasing rate and yields 
were decreased at the highest rate of applied phosphorus. 
Potassium fertilizer had a negative affect on soybean yields 
and did not signifi cantly effect the protein or oil content of 

soybean seed. With increasing phosphorus fertilizer rates, 
there was a decrease in oil content and an increase in protein 
content of soybean seed.” Address: Agronomy Dep., Univ. of 
Illinois at Urbana-Champaign, Urbana, Illinois 61801.

1659. Korobko, V.A. 1971. [Yield of soyabean in relation 
to length of the vegetative period in the northern zone 
of Moldavia]. In: 1971. Novoe v polevodstve Moldavii. 
Kishinev, USSR. See p. 13-17. [Rus]*

1660. Minor, Harry Cameron. 1971. Effects of plant spacing 
on yield components of sorghum in the USA and soybeans 
in India. PhD thesis, University of Illinois at Urbana-
Champaign. iv + 115 leaves. Illust. 29 cm.. Page 668 in 
volume 32/02-B of Dissertation Abstracts International. [50+ 
ref]*
Address: Univ. of Illinois at Urbana-Champaign.

1661. Petrakieva, Irina. 1971. Seitbena norma i nachin na 
zasiavane na soiata za zurno sus i bez napoiavane [Seeding 
rate and method of seeding soybeans grown for grain as 
irrigated and non-irrigated crops]. Rastenievudni Nauki 
(Plant Science, Bulgaria) 8(9):109-19. [25 ref. Bul; rus; eng]
• Summary: “Summary: Field trials were conducted in 
1964-1966 at the Forage Research Institute in Pleven in 
determining the seeding rate and method of seeding soybeans 
grown for grain as irrigated and non-irrigated crops. Rates 
of 300, 400, 500, 600, 700 and 800 thousand germinative 
seeds per hectare sown in rows 60 cm apart and in 60 x 25 
cm bands experimented. Grain yields of non-irrigated crops 
are presented in Table 2, of irrigated crops in Table 3; data 
on varying plant height are given in Figures 1 and 2; mean 
number of pods, of grains and grain weight per plant are 
pointed out in Table 4; crude protein content and crude fats 
content are presented in Table 5: crude protein yield and 
crude fats yield per decare (1/10 of a hectare) are presented 
in Figures 4 and 5. On the basis of the experimental results 
recommendation is made to plant the Chippewa and Adams 
soybean varieties in the Pleven area at the hectare rate of 
300 to 400 thousand germinative seeds, when grown as 
non-irrigated, and of 400 to 500 thousand germinative seeds 
when grown as an irrigated crop in rows 60 cm apart. Such 
seeding rates secure most sustained grain yields of high 
quality.” Address: Forage Research Inst., Pleven, Bulgaria.

1662. Powell, Lanny Clyde. 1971. An examination of 
factors infl uencing the temporal-spatial diffusion of soybean 
production in Illinois, 1930-1968. PhD thesis, University 
of Illinois, Urbana-Champaign. vii + 166 p. Page 4664 in 
volume 32/08-B of Dissertation Abstracts International. [118 
ref]
• Summary: From 1930 to 1968, soybean acreage in 
Illinois increased from 0.5 million acres to 6.5 million 
acres, occupying from 2 to 32% of the cropland in the 
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state. Soybean production during this period grew from 3.2 
million bushels to 204.4 million bushels, and the value of 
crop increased from $4.8 million to $500.8 million. Address: 
Univ. of Illinois, Urbana, Illinois.

1663. Ghorashy, S.R.; Niknejad, M.; Kheradnam, M. 1972. 
Effect of planting date, nitrogen fertilization and inoculation 
on the yield of soybean in Iran. Indian J. of Agricultural 
Sciences 42(2):127-29. Feb. [7 ref]
• Summary: “Soybean was introduced into Iran more than 30 
years ago [i.e., before 1942]. But it is only recently that an 
extensive research has been initiated to develop a production 
system for this crop.” This experiment was conduct in 1968 
and 1969 at the Experimental Farm of the Pahlavi University 
in Iran.
 Optimum planting dates for Iran in this experiment were 
April 17-27. Planting after May 17 reduced the yield of all 
varieties. Application of N (85 kg/ha) either at the time of 
planting or at fl owering gave the highest yield (2,107 kg/ha). 
Inoculation had no effect in 1968, but increased the yield in 
the second year. Address: Pahlavi Univ., Shiraz, Iran.

1664. Kwon, S.H.; Im, K.H.; Kim, J.R.; Song, H.S. 1972. 
[Variances for several agronomic traits and interrelationships 
among several characters of Korean soybean land races 
(Glycine max (L.) Merrill)]. Korean J. of Breeding 4(2):109-
12. Feb. [12 ref. Kor; eng]
• Summary: “Summary: The soybeans, currently grown by 
Korean farmers, have been grown for many centuries without 
artifi cial improvement and it may result an accumulation in 
abundance of variances. In order to collect the gene sources 
and to select superior lines from the land races, a continuous 
collection was made in all parts of the country and planted 
on line bases to study the character and interrelationships 
among the characters.
 “The average fl owering dates were 67 days in the 
collected population which is earlier than the one studied 
in the named local varieties. High correlation coeffi cient 
was observed between fl owering and maturity. Negative 
correlations between seed yield and maturity or fl owering 
were found, which is contradictory to other reports. The 
maturity of this population ranged from 106 days to 151 days 
and highly correlated with plant height, number of nodes per 
plant and seed weight. Average plant height in the collected 
population was small as compared to the average height of 
named local varieties. Variance for lodging and disease were 
relatively large. Consequently, there are some possibilities 
to obtain useful gene sources for resistant to lodging and 
diseases.
 “Protein content showed negative correlations with oil 
content, seed yield, fl owering and seed weight, whereas 
positive correlations with plant height and maturity were 
observed. Since the small plot size for yield estimate the 
result was not fully reliable, but the relative seed yield 

among the collected lines ranged from 60 to 3,484 kg/ha 
and it is meaningful in breeding for high yielding varieties.” 
Address: Radiation Research Inst. in Agriculture, Offi ce of 
Atomic Energy, Seoul, South Korea.

1665. Agricultura de las Americas (Kansas City, Missouri). 
1972. En México el cultivo de la soya aumentó diez veces en 
diez años [In Mexico soybean production has grown ten-fold 
in 10 years]. 21(3):12-13, 38-39. March. [Spa]
• Summary: Discusses: Density of seeding, fertilization, 
depth of seeding, cultivation, use of herbicides, irrigation, 
technical works, improvement.
 In 1958 the state of Sonora planted only 300 ha of 
soybeans, but in 1969 the fi gure exceeded 150,000 ha. In 
1970-71 Mexico’s soybean production was estimated at 
300,000 tonnes (metric tons), with a yield of 2.5 tonnes/ha 
in the state of Sonora. Soybean production in Mexico has 
decreased during some years for lack of water for irrigation, 
since most commercially grown soybeans are irrigated. 
Interest in soybeans has extended from the state of Sonora 
to the states of Sinaloa, Chihuahua, Coahuila, Guanajuato, 
Jalisco, Tamaulipas, Yucatan, Veracruz, and Chiapas.

1666. Soybean Digest. 1972. Illinoisan is national soybean 
yield champion. March. p. 5.
• Summary: George Fluegel of Le Roy, Illinois, has done 
it! George Fluegel has produced the highest offi cial soybean 
yield in the nation. And he has set a new yield record for 
Illinois soybean production, topping all entries in the 1971 
Illinois Five-Acre Soybean Yield Contest with a whopping 
83.5 bu/a yield.
 “As Illinois soybean champion, he and Mrs. Fluegel 
were awarded the Elanco/Trefl an Soybean Champions 
Mediterranean Tour, starting March 8. Twenty-two other 
state champions and their wives are to make the trip.
 “Fluegel’s new Illinois record yield topped that of John 
Reiser, Ashland, Ill. Reiser won in 1965 with 82.7 bu/a.
 “To produce his award-winning yield Fluegel pointed 
out ‘narrow rows, the right variety, and a growth regulator’ 
as his most important practices. He added, ‘We were also 
very fortunate to have perfect growing conditions.’
 “Fluegel grew corn on the winning fi eld the previous 
year, and applied 300 pounds of 0-46-0, 300 pounds of 0-0-
60, and 150 pounds of nitrogen. He also added 300 pounds 
of sulfur magnesium.
 “On his winning soybeans he used 150 pounds of 0-46-0 
and 100 pounds of 0-0-60. The fi eld, mostly Muscatine soil, 
was soil tested in 1970. It had a pH of 7, and lime was added 
at the rate of 2 tons/acre.
 “In preparing his soybean ground, Fluegel disked the 
cornstalks and then fall plowed about 8 inches deep. About 
3 weeks before planting, he disked in Trefl an at the rate of 
1½ pints/acre. Then he used a fi eld cultivator across the disk 
pattern to complete the herbicide program.
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 “Fluegel planted the contest fi eld on May 11. He used 
registered Wayne seed with 94% germination. Molybdenum 
was added in the planter box.
 “He used a twin-row planting unit with the rows 9 
inches apart and the basic row width at 27 inches. Fluegel 
says, ‘I’ve used this system for 2 years, and I feel I’m able 
to attain a higher population without crowding the plant in 
the rows.’ He planted 85 lb/a of seed with an average of six 
seeds per foot of row.
 “Fluegel added, ‘I like the twin-row system because 
I’m still able to use a wide-row cultivator.’ In addition to 
cultivating once, he hoed twice and hand-rogued the winning 
fi eld once. He rated his weed control as excellent. He also 
used a growth regulator on the beans, Regim-8.
 “The fi eld was harvested during the second week in 
October with moisture at 13.2%. They estimated a harvest 
loss of about 1 bu/a, due mainly to shatter.
 “Fluegel has been a consistent high yield soybean 
producer, having grown beans for 14 years. In 1970, he was 
runnerup in Illinois. His yields have averaged from 46 to 
51 bushels in the past 4 years on about 300 acres. Fluegel 
estimates his break-even yield at 25 bu/a when beans are $3/
bu. He says, ‘I don’t worry about production costs if I can 
keep my yields high.’
 “Fluegel farms 910 acres. Of this about 450 acres are in 
corn, 320 in soybeans, and about 40 acres in oats and alfalfa. 
Last year he set aside 100 acres.”

1667. Teweles (L.) Seed Co. 1972. Teweles–Award winning 
soybeans still available! Nothing less than 90% germination 
(Ad). Decatur Daily Review (The) (Decatur, Illinois). April 
9. p. 15.
• Summary: A large vertical ad with many parts.
 “Teweles’ consistently high yields boost profi tability on 
Illinois farms.
 Below this is a new “teweles seed” logo.
 To the right of it are 16 descriptions of top performance 
using Teweles soybeans. Each has this format: Farmer’s 
name in Bold capital letters. His location. The prize he won. 
The contest he entered. The yield he got. For example:
 “Fred Faber, La Moille, Illinois–First place winner. 
Upper one-third of Illinois. Five-Acre Yield Contest 
sanctioned by Illinois Crop Improvement Association. Got 
60.27 bu/A Opti-Rating Teweles 57-A on 30-inch rows.
 “Larry Pech, Lincoln, Illinois–Opti-Teweles XK 585 at 
six beans per foot on 30 inch rows and got 57 bu/A. Using 
several Teweles varieties on 220 acres, averaged 49 bu/A.
 To the left of the block of examples is a sidebar titled 
“Opti-Rate with Teweles.”
 “–to increase yield potential.
 “–to reduce seed costs.
 “Opti-Rating is a modern agronomic practice designed 
to signifi cantly increase soybean yields and to reduce costs.
 “Management is the key. Because of Teweles’ high 

quality standards and better than 90% germination, fewer 
seeds per foot are required. Lighter allows the plant to 
better utilize sunlight, moisture, and soil fertility. Planting 
instructions are on the back of every bag of Teweles Seed.
 “Numbers listed are brand names. Varieties not stated.
 The next big block, a table, runs across the ad in 20 
columns.
 “Offi cial Rankings in All Soybean Trials.” The table 
has 3 columns: Rank. Location. bu/a (bushels per acre). The 
yields range from 72.0 bu/a to 32.7 bu/a. Here are a few 
examples:
 “1st Illinois-Saunemin Agricultural Dept. Plot 72.0
 “3rd Illinois-Saunemin Agricultural Dept. Plot 63.1
 “1st Ohio-Western Branch Research Station 52.3
 “2nd Illinois-Flanigan F.F.A. Trial 54.7
 “2nd Kansas–Riley Co. Soybean Test 61.7
 Across the entire bottom of the ad:
 “Order Now While Your Teweles Dealer Still Has Top 
Varieties in Stock!
 “Dealerships Still Available in Selected Areas.
 “If there is no Teweles dealer in your area, phone your 
Teweles District Manager.
 “George Palmer, 247 Drexel Court, Decatur, Illinois 
62521. Phone (217) 492-2142 or (217) 423-2337
 “Distributor: Siemers Milling Co., Box 607, 
Teutopolois, Illinois 62467 Ph. 217-857-3613.”
 Note 1. This is the earliest document seen (Oct. 2020) 
showing that Teweles Seed. Co. is selling soybeans.
 Note 2. A very similar ad appeared 12 days later in the 
Dixon Evening Telegraph (Dixon, Illinois). 1972. April 21. 
p. 13. Address: 222 South Third St., Milwaukee, Wisconsin 
53201.

1668. Coscia, Adolfo. 1972. Soja: Sus perspectivas 
económicas en la Argentina [Soya: Its economic prospects in 
Argentina]. Estacion Experimental Regional Agropecuaria 
Pergamino (INTA, Argentina), Informe Tecnico No. 112. 57 
p. April. [15 ref. Spa; eng]
• Summary: Summary: Summary (In Spanish and English). 
Introduction. Sources of information. 1. Production. 2. 
Commercialization. 3. Analysis of prices. 4. Uses. 5. Internal 
demand. 6. International demand. 7. The soybean in other 
countries: USA, Brazil, countries of the Orient. 8. Summary 
and conclusions.
 Chapter 1 (p. 5) states: “The history of the soybean 
in our country is by no means relatively recent. In the 
agricultural year 1910/11 tests were conducted that continued 
in the years that followed in the experimental station 
adjoining the National Agriculture and Livestock School in 
Córdoba (la Escuela Nacional de Agricultura y Ganadería 
de Córdoba). In the opinion of those who conducted the test, 
“the results obtained are some of the most satisfactory and 
are considered as proof of the adaptation of this plant to the 
region (Tonnellier 1912). We should mention that one of 
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these experiments was conducted by planting soybeans in 
wheat stubble. That indicates that the researchers foresaw the 
possibility of using the soybean as a second crop following 
wheat. The yield of soybeans in this fi rst trial in 1911/12 was 
1,414 kg/ha. Those experimental trials continued and even 
came to include other institutions such as the José C. Paz 
Experimental Station connected with the private fi rm Buenos 
Aires–Pacifi c Railroad Co. (la empressa del Ferrocarril 
Buenos Aires al Pacífi co).
 “Fourteen years after the trials began at the experimental 
station at Córdoba, in 1924, the National Ministry of 
Agriculture initiated an active campaign to disseminate 
and popularize the soybean in Argentina. In the ministry’s 
Circular 307 of August 1924, they emphasize the importance 
of its cultivation, its various applications, and the need for 
promoting it in Argentina. This campaign was considered 
successful in arousing curiosity and interest in trying the 
cultivation of this plant throughout the country (Faura 1933).
 “That year [1924] 15,000 kg of 15 different varieties 
of soybean seeds were acquired in the United States and 
distributed not only among the experimental stations and 
agricultural schools (that of Casilda, among others), but 
also at no charge to the great number of farmers who 
demonstrated interest in this crop. As a result of this large 
distribution of seed, aimed at the testing and promotion of its 
cultivation, it was possible to compile a large number of facts 
related to the adaptation of varieties in different regions...
 “The fi rst offi cial statistics on this crop began to be 
published in the agricultural year 1941/42. In 1961/62 the 
area sown surpassed 10,000 hectares for the fi rst time.
 “The habit of consuming vegetable oils in Argentina was 
expanded as a result of the great affl uence of the European 
immigrants from the Mediterranean area (Italians and 
Spaniards) that took place at the beginning of the last third 
of the 1800s. For decades, that demand was covered through 
importation, especially of olive oil from Italy and Spain.
 “The rapid growth of the internal Argentinian market, 
on the one hand, and the restrictions imposed on foreign 
trade by the crisis of 1930, and afterwards by the Spanish 
Revolution and World War II, forced the country to swiftly 
develop a domestic substitute.” A competition took place in 
Argentina to cover the oil defi cit, and sunfl ower seeds won 
out over other oilseeds, such as peanuts. Between 1929 and 
1949 the area cultivated to sunfl owers went from 400 ha 
to 1,800,000. That production covered most of the internal 
needs. Seven reasons are given to explain why sunfl owers 
surpassed the other oilseed crops in general and soybeans 
in particular: 1. They are simpler to produce and process. 2. 
Production was quickly mechanized. 3. Better adaptation of 
the available varieties. 4. The fact that soybeans enrich the 
soil with nitrogen was not fully appreciated until recently. 
5. Limited development of agricultural experimentation. 
6. Financial credit, promotion, and extension work was 
devoted to mainly to sunfl owers, followed by peanuts. 7. The 

inclusion of soybeans among those crops with an offi cial 
support price did not begin until 1965/66. Sunfl owers and 
peanuts have enjoyed that support for many years. During 
the 1930s and even during the fi rst 8-10 years after World 
War II, the oil was more important than the fl our or expeller 
meal.
 “Starting 30 years ago, specifi cally since the crop year 
1941/42, the Department of Agricultural Estimates (la 
Dirección de Estimaciones Agrícolas) has compiled and 
published statistical information on soybeans (as shown 
in Table 1 and Graph 1).” Prior to 1961 soybean area and 
production were very small and stable, averaging about 1,300 
ha and 850 tonnes per year. The crop found itself practically 
limited to the province of Misiones. Then in 1961/62 a new 
stage began. During the fi ve years from 1961/62 to 1965/66 
soybean area averaged 15,441 ha and production averaged 
15,828 tonnes. During the next fi ve years, ending in crop 
year 1970/71, the area averaged 28,040 ha and production 
averaged 32,020 tonnes. Crop year 1970/71 set dramatic new 
records with 37,600 ha yielding 59,000 tonnes.
 “The soybean in Argentina is cultivated mainly in three 
regions: Pampeana (south of Santa Fe and north of Buenos 
Aires), the northeast (including Misiones), and the northwest 
(Tucumán). In Pampeana the School of Agriculture of 
Casilda introduced the cultivation of the soybean in 1927. 
Peanuts had previously been an important oilseed.
 Private action in the promotion of soybeans. The fi rst 
private work was done in 1920/21 by the Buenos Aires–
Pacifi c Railroad Co. at its experimental station José C. Paz, 
and on the farms of Guatraché, Junín and San Rafael which 
initiated trials with different soybean varieties. Promising 
results were published in 1922.
 Ten years later, in 1932, the oil mill and refi nery “Río 
Segundo” in the province of Córdoba conducted an intensive 
promotional campaign for this crop and facilitated the sale of 
soybean seeds to farmers, who eventually sowed 6,000 ha.
 In the late 1950s a private commercial company 
developed another intensive soybean promotional campaign, 
especially in the south of Santa Fe province and in the north 
of Buenos Aires province. It was successful in that many 
producers incorporated the soybean into their agricultural 
production. But the company’s economic development was 
unfavorable and a large percentage of the producers that had 
adopted the soybean later abandoned it.
 More recently, at the Second National Meeting 
on Soybeans in Oct. 1970, it was decided to create a 
Permanent Commission for the Promotion of Soybeans. 
This commission is composed of delegates from various 
institutions, both offi cial and private, related to the 
production, commercialization, industrialization, and 
consumption of the soybean and its products. The purpose 
of this commission is comprehensive, ranging from the 
promotion of the crop itself to lobbying offi cial and private 
organizations for the adoption of measures aimed at 
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developing this crop using an integrated approach.
 At about the same time an Association of Soybean 
Producers was created in the city of Corrientes. It will defend 
the interests of soybean producers and promote their crop 
throughout the country. Address: INTA, Argentina.

1669. Singh, I.J.; Ramakrishnaiah, D. 1972. Economics of 
soybean production in North India. World Crops (London) 
24(2):79-81. March/April. [2 ref]
• Summary: In July 1968 the soybean was fi rst introduced 
on Tarai farms. Note: The Tarai / Terai (“moist land”) is a 
belt of marshy grasslands, savannas, and forests at the base 
of the Himalaya range in India, Nepal, and Bhutan, from the 
Yamuna River in the west to the Brahmaputra River in the 
east.
 Soybean variety “trials conducted at the Uttar Pradesh 
Agricultural University, Pantnagar, since 1966, have shown 
that varieties like Bragg, Hampton 266, and Clark 63 are best 
adopted under Tarai conditions. Their yield has ranged from 
29 to 96 quintals per ha.
 This study concludes that under the optimal farm 
plan, Bragg soybean and IR 8 rice varieties were the most 
profi table crops. Bragg soybeans is more profi table than 
hybrid maize. Address: 1. PhD, Assoc. Prof. of Agricultural 
Economics; 2. Agricultural economist specialising in farm 
management. Both: Uttar Pradesh Agricultural Univ., 
Pantnagar, India; 2;.

1670. Ghorashy, S.R.; Kheradnam, M. 1972. Oil crop 
production in Iran. World Crops 24(3):156-57. May/June. 
[Eng; fre; spa]
• Summary: In 1963 commercial soybean production in Iran 
was initiated bu the Beshar Industrial Group. They planted 
32 ha of soybeans along the Caspian Sea. Table 2 shows 
that from 1967 to 1970 in Iran, the area under soybean 
cultivation increased from 3,837 ha to 6,000 ha and the 
average seed yield increased from 535 to 750 kg/ha. In 1971 
soybeans were planted on some 13,000 ha, of which 11,000 
ha were planted with the Hill variety and 2,000 ha with the 
Clark variety. Soybean production is limited to areas along 
the Caspian Sea, specifi cally the Mazandran and Gorgan 
province.
 Corresponding fi gures are given for sunfl ower and 
saffl ower. Saffl ower production is concentrated in East 
Azerbaijan province [an Iranian province whose capital 
is Tabriz], while sunfl ower production is concentrated in 
Mazandaran and Gorgan province. In most regions of Iran, 
saffl ower can be grown more economically than sunfl ower 
or soybeans. Address: College of Agriculture, Pahlavi Univ., 
Shiraz, Iran.

1671. Hinson, Kuell. 1972. Jupiter–A new soybean variety 
for tropical latitudes. Florida Agricultural Experiment 
Stations, Circular No. S-217. 12 p. June.

• Summary: Contents: Origin and development. Description. 
Performance. Adaptation. Production pointers. Seed supplies. 
Acknowledgments.
 Jupiter yields well in both temperate and tropical 
climates. It was tested in Guyana where it yielded 35 bushels 
per acre (2350 kg/ha). Address: Florida Agric. Exp. Stations 
and Center for Tropical Agriculture, Inst. of Food and 
Agricultural Sciences, Univ. of Florida, Gainesville.

1672. Kaldy, M.S. 1972. Protein yield of various crops as 
related to protein value. Economic Botany 26(2):142-44. 
June. [7 ref]
• Summary: The author compares the yield of usable 
protein per hectare of land for 6 crops taking into account 
the Biological Value (BV), Protein Score (PS; also called 
Chemical Score), and Net Protein Utilization (NPU). He then 
calculates the number of people whose protein needs could 
be met from one hectare of land using the three different 
values. For soybeans, the Biological Value is 29.2 (egg is 96 
and potatoes are 73), the Protein Score is 70 (egg is 100 and 
potatoes are 70), and the NPU is 56 (egg is 100 and potatoes 
are 71). One acre planted to soybeans can supply the protein 
needs of more people under each of the 3 criteria than can be 
supplied by any of the other 5 crops, 29.2 people measuring 
protein quality by BV, 28.4 people measuring PS, and 22.7 
people measuring NPU. Potatoes can supply the protein 
needs of the next largest number of people, followed by corn, 
beans, peas, and spring wheat.
 Note: In March 1991, in answer to an enquiry from 
Soyfoods Center, Kaldy wrote: “In the paper I published 
in 1972 in Economic Botany, I was working with data 
representing average values for all Canada and not 
specifi cally for Alberta. My data refl ects conditions in 
Ontario and to a lesser extent Nova Scotia, Prince Edward 
Island and Manitoba, but not in Alberta.” But none of the 
names of these provinces are listed in the paper. Address: 
Research Station, Canada Dep. of Agriculture, Lethbridge, 
Alberta, Canada.

1673. Lal, M.S.; Mehta, S.K. 1972. Performance of soybean 
varieties from the USA. Indian J. of Agricultural Sciences 
42(6):461-63. June.
• Summary: “The performance of 11 varieties of soybean... 
belonging to maturity groups IV to VIII, was evaluated from 
1968 to 1970 for fl owering, maturity, seed yield and seed 
index. ‘Bragg’ (U.S. maturity group VII), fl owering in 36 
days and maturing in 107 days, gave the highest yield of 
3,321 kg per ha. Other promising varieties were ‘Semmes’, 
`Davis’, ‘Lee’ and ‘Hood’. The early-maturing ‘Clark 63’ 
and ‘Hill’, and the late-maturing ‘Improved Pelican’ and 
‘Hardee’ gave a poor performance.” Address: Jawaharlal 
Nehru Krishi Vishwa Vidyalaya, Jabalpur, India.

1674. Kaw, Ram Nath; Madhava Menon, P. 1972. 
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Association between yield and components in soybean. 
Indian J. of Genetics & Plant Breeding 32(2):276-80. July. 
[14 ref]
• Summary: To analyze the association between soybean 
yield and its related components, the method of path 
coeffi cients was used. “Thirty-seven varieties of soybean 
were studied for all possible comparisons of yield ad yield 
components.
 “Phenotypic and genotypic correlation coeffi cients were 
worked out on plot mean basis for all possible comparisons 
from the variance and covariance components in the manner 
described by Al-Jibouri, Miller and Robinson (1958).” The 
phenotypic and genotypic comparisons agreed very closely 
in each comparison, with genotypic coeffi cients being mostly 
higher than the phenotypic coeffi cients. Soybean “yield per 
plant showed a signifi cant association with number of pods, 
number of beans, plant eight, 50% fl owering and maturity.” 
Address: Div. of Genetics, Tamil Nadu Agricultural Univ., 
Coimbatore-3.

1675. Kwon, Shin-Han. 1972. History and the land races of 
Korean soybean. SABRAO Newsletter 4(2):107-11. July. [17 
ref. Eng]
• Summary: Note: “This paper was read at Symposium A6 
(Exploration and conservation of plant genetic resources) 
of the 12th Pacifi c Science Congress held at Canberra, 
Australia, 18-27 August, 1971.”
 The earliest record of soybean culture in Korea is 
found in the Chinese document Wei-zu written in 551 A.D. 
According to this, the fi ve sacred grains, namely millet, 
rice, barley, wheat and soybean, were grown in “Ok-Jo,” an 
ancient tribal nation covering north-eastern China and the 
north-eastern part of the Korean peninsula.
 According to recent archaeological fi ndings, roasted 
soybeans are obtained in Bu-Yo, the capital of ‘Paik-Je’ 
Dynasty (18 B.C.-676 A.D.), located in the middle western 
part of the Korean peninsula. The roasted soybeans exhibited 
in the Bu-Yo Historical Museum are still being excavated 
from the remains of a burned army storage house of the day. 
Based on this historical evidence, the author considers the 
soybean culture in Korea to have started in the 5th to 4th 
century B.C. or earlier.
 “Diversity of land races: The majority of soybean 
varieties currently grown by Korean farmers are not named; 
their seeds” have been passed down from their ancestors. 
“Named local varieties derived from pure-line selection are 
grown by a limited number of farmers only. Wide variations 
in morphological and physiological characters are found 
among the land races. They are particularly variable in plant 
height and seed size. They also vary widely in fl owering 
time, maturity and oil content while their variability in 
protein content was relatively small.
 “Seed samples collected from remote villages exhibit a 
great variety of colors, e.g. greenish yellow, green, brown, 

reddish brown, black and different patterns of variegation. 
Some varieties show a net-like appearance resulting from 
breakage of the seed coat. The hilum color ranges from pale-
yellow to brown or black. Protein content varied from 53.7% 
to 36.3% with a C.V. of 5.7% (variability coeffi cient).
 “The land races ranged in 100 bean weight from 44 g to 
6.7 g. The largest seed size, 44 g/100, exceeds the maximum 
(40 g) reported by Morse and Cartter (1937) with the large 
USDA collections. Korean varieties generally have a large 
seed size as compared with those of other countries.”
 Tables show: (1) Production, acreage and yield per 
hectare of soybean in Korea. From 1955-64 production (in 
1,000 metric tons) was 152, increasing to 229 in 1969. From 
1955-64 acreage (in 1,000 ha) was 277, increasing to 305 in 
1969. From 1955-64 yield (in kg/ha) was 548, increasing to 
751 in 1969. (Source: Year Book of Agronomy and Forestry, 
Korea 1970).
 (2) Character variations of registered local varieties. The 
characters are: No. of days to fl owering (86 max to 59 min.). 
No. of days to maturity (169 max to 128 min). Plant height 
(cm) (155 max to 43 min). 100 bean weight (gm) (36.9 max 
to 11.8 min). Protein content (%) (43.4 max to 38.5 min). Oil 
content (%) (21.7 max to 16.3 min).
 (3) Protein and oil contents and seed size of land races 
and a wild strain (G. ussuriensis). Protein content (%) (53.7 
max to 36.3 min). Oil content (%) (21.4 max to 10.9 min). 
100 bean weight (gm) (44.0 max to 6.7 min).
 Note 1. SABRAO is an acronym that stands for The 
Society for the Advancement of Breeding Researches in Asia 
and Oceania.
 Note 2. This document contains the earliest date seen for 
soybeans in Korea, or the cultivation of soybeans in Korea 
(A.D. 551). The source of these soybeans was probably 
northeastern China. Note that these are not wild soybeans, 
even though they are land races.
 Note 3. This is the earliest English-language document 
seen (April) that uses the term “land races” (or “land 
race,” written as two words) to refer to ancient indigenous 
cultivated soybeans. According to Prof. Ted Hymowitz: A 
soybean land race is an unimproved line or lines grown out 
by traditional farmers on their own land or in a village for 
many generations for food, feed, religious, ceremonial, or 
medicinal purposes. A cultivar is a line derived by modern 
plant breeding techniques. Address: Plant Protection Div., 
Radiation Research Inst. in Agriculture, Offi ce of Atomic 
Energy, Seoul, South Korea.

1676. Lal, V.S.; Fazlul Haque, Md. [Mohamed]. 1972. 
Path analysis of yield components in soybean. Indian J. of 
Genetics & Plant Breeding 31(2):357-62. July. [14 ref]
• Summary: Yield is a complex quantitative character, 
controlled by a large number of genes, and greatly infl uenced 
by environmental conditions. Thus, the selection of superior 
genotypes based on yield is not very effective. Rather, it is 
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more rational to fi nd what characters (such as plant height, 
or weight of 100 seeds) have strong correlations with yield. 
The idea of analyzing yield components by the method of 
path coeffi cients was fi rst developed by Wright in 1921, 
and has recently been utilized by many other researchers. 
However there seems to be no record of its use in soybean 
breeding. This research was conducted to evaluate the 
importance of various yield components in soybean. Thirty-
six soybean varieties of diverse origin were used. Seed yield 
exhibited positive association with period of fl owering, and 
high positive association with number of leaves, total leaf 
area, plant height, number of nodes, and number of pods. 
The three best variables to use may be total leaf area, plant 
height, and direct yield. Address: Dep. of Botany, Ranchi 
Agricultural College, Kanke, Ranchi, India.

1677. Leng, Earl R. 1972. University of Illinois International 
Soybean program. In: M. Milner, ed. 1972. Nutritional 
Improvement of Food Legumes by Breeding. xiii + 389 p. 
See p. 101-06. [13 ref]
• Summary: “The Program for International Research, 
Improvement and Development of Soybeans (PIRIDS) was 
established in 1969 at the University of Illinois. It operates 
as part of the Offi ce of International Agricultural Programs in 
the College of Agriculture. I have been Program Director of 
PIRIDS since its inception.
 “Initial funding of PIRIDS was from a Rockefeller 
Foundation grant. The University of Illinois, through its 
Offi ce of International Programs and Studies and the Offi ce 
of International Agricultural Programs and Studies and the 
Offi ce of International Agricultural Programs, contributed 
heavily to the operation of PIRIDS between July 1, 1969, 
and June 30, 1972. A contract form the U.S. Agency 
for International Development was awarded, effective 
September 1, 1971, and part of the program’s operation 
now is supported by this contract. PIRIDS has established 
contracts and research linkages with virtually every country 
in the world where soybeans are being investigated as a fi eld 
crop.”
 “The work of PIRIDS to date has clearly shown that 
soybean yields in equatorial latitudes can exceed 3,000 kg/
ha, using varieties presently available, provided that proper 
cultural practices are used and favorable growing conditions 
prevail.”
 Note: INTSOY, founded in 1973, evolved out of PIRIDS 
(see Hittle 1974; Judy 1979; Hill et al. 1979). Address: 
Assoc. Director, Offi ce of International Programs & Studies, 
Univ. of Illinois, Urbana.

1678. Soybean Digest. 1972. Will the soybean crop move to 
the tropics? Aug. p. 40.
• Summary: In Puerto Rico, test fi elds produced 3 crops of 
soybeans a year, with 50 bu/acre for each crop on average, or 
9,000 lb/acre each year. Brazil is presently the only tropical 

country with substantial soybean production.

1679. Butz, Earl L. 1972. Setting the pace for agriculture 
(Continued–Document part II). Soybean Digest. Sept. p. 26-
28.
• Summary: (Continued): “Throughout the entire U.S., there 
are about 60 million acres of unused reserve land–the best 
kind of strategic reserve the Department of Agriculture can 
maintain, in my opinion. However, we must recognize that 
these reserve lands tend not to be our best acreages. Certain 
portions, including some in the seven major soybean states, 
may be less than ideal prime farmland.
 “The point is, that in order to fi ll market demands, to 
keep up with the rising world level of meat consumption, 
we must have more than acres alone. We need to achieve 
effi ciencies in production and marketing that will enable 
America to keep its commitments to expanding markets. We 
need to keep at the job of getting costs down. We need to do 
our best to make sure that we stay ahead of the competition.
 “Uncle can help, as I said, but the real job of 
accomplishing all this will be yours. As you do this, you 
can keep posted on the research work being done by the 
Agricultural Research Service and the states. You can team 
up for better management in planting rates, weed control, 
fertilizer use, and harvesting techniques. You will want to 
infl uence the scientifi c community in your states to be on the 
alert to any and every research program that promises more 
effi cient production.
 “For soybeans, yield-increase deserves the highest 
priority: Whether we are talking about the President’s goal 
of $10 billion in farm exports by 1976 or sooner–and the 
signifi cant part that soybeans can play in attaining that 
objective, now that soybean exports have broken the $2 
billion mark–or whether we’re talking about an average 
American farmer hoping to get a little more black ink on his 
balance sheet, what your industry needs most of all is a yield 
breakthrough.
 “Soybean research is just now coming of age. Most of 
the solid research input took place during the 1960’s, and we 
hope to see research during this decade of the 1970’s come 
up with new concepts, new ideas, and better varieties. We’ve 
seen corn yields increase more than 400% from 20 bu/acre in 
1930 to 40 bu/a during the 1950’s to a national average of 86 
bu/a at present. We know the contribution that research has 
made to this advance.
 “Over the same years, the improvement in soybean 
yields has been far more gradual, from 13 bu/a in the 
1930’s to 28 bu/a today. Where and when a soybean yield 
breakthrough will occur, causing an upward spurt like that 
which resulted from corn hybridization, nobody can predict. 
Perhaps some of the answers will come from plant breeding.
 “Since January 1969, 17 improved varieties of soybeans 
have been released by the Agricultural Research Service 
through state experiment stations. These will have higher 
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yields and greater resistance to nematodes and disease. 
One is a newly discovered male-sterile line that could lead 
to hybrid varieties. Next month we plan to send a plant 
geneticist to Japan and Korea to collect strains of cultivated 
soybeans and related species, in the continuing quest for 
a key to the breakthrough we seek. As one of the many 
promising outcomes of the President’s historic Summit 
Meeting in Moscow, preparations are being made now at the 
White House level for an agricultural scientifi c team to visit 
Russia. This type of undertaking will be based on a mutuality 
of interest between the farmers of the two nations–it won’t 
be a one-way street, but an investment in agricultural 
progress.
 “Looking farther ahead, it’s not inconceivable that as 
the bamboo curtain moves open a bit wider, some day it 
may be possible for American scientists to seek higher-
yielding soybean strains from Mainland China. Some of the 
varieties that have contributed most to our soybean plasm 
[germplasm] resources have come from China–it’s been 
40 years since we have obtained varieties from the original 
home of the soybean.
 “So the future has much in store. In the meanwhile, 
every step you take to economize and move up agriculture’s 
high effi ciency rate will count.
 “Keep trying to do better–and keep on setting the pace 
for American agriculture.”
 Photos show: (1) A large portrait of Earl Butz in a circle. 
(2-5) Small rectangular photos as he speaks with multiple 
microphones at the podium. Address: U.S. Secretary of 
Agriculture.

1680. Cheng, Chien-pan. 1972. Current situation of food 
legume crops production in Taiwan, The Republic of China. 
Tropical Agriculture Research Series No. 6. p. 11-22. Sept. 
Symposium on Food Legumes. [6 ref]
• Summary: Discusses the soybean, peanut, mungbean, 
and red bean (Phaseolus angularis; adzuki in Japanese). 
“Currently, peanut and soybean are the two leading legumes 
produced in Taiwan. They were introduced from the China 
mainland by Chinese immigrants at the end of the fi fteenth 
century. However, full attention to their production was only 
given during the last two decades...
 “In Taiwan, the most distinctive feature for the 
production of soybean, peanuts and other fi eld crops is the 
practice of a specifi c of a specifi c rotational pattern–the 
multiple cropping system–which will be discussed in this 
text for each of the concerned crops.”
 “Prior to 1945, soybean production in Taiwan was 
very limited and its cultivation was largely for use as a 
green manure.” During that period, soybean for human 
consumption depended mainly on imports. In 1953 both 
varietal and cultural improvements were started in order to 
make Taiwan more self-suffi cient in soybeans. Table 1 shows 
the growth of soybean production in China each year from 

1946 to 1971, including area (hectares), production (metric 
tons), and yield (kg/ha). Production peaked in 1967 at 75,226 
metric tons. Yield peaked in 1970 at 1,525 kg/ha.
 Taiwan is favored with three soybean planting seasons–
spring, summer, and fall. Planting is usually greatest in the 
fall.
 Note: This document contains the earliest date 
seen for soybeans in Taiwan (late 1400s). The source of 
these soybeans was Chinese immigrants from the China 
mainland. Unfortunately no citations is given for the source 
of this information. Address: Joint Commission on Rural 
Construction.

1681. Motomiya, Giichi; Ito, Ryuji. 1972. Domestic 
production, importation and utilization of food legumes 
and research organization in Japan. Tropical Agriculture 
Research Series No. 6. p. 23-32. Sept. Symposium on Food 
Legumes.
• Summary: “The history of soybean cultivation in Japan 
seems to be fairly old, because some descriptions on ‘Daizu’ 
(soybean) can be seen in the ancient chronicles of Japan 
(Kojiki and Nihonshoki, written at the beginning of 8th 
century) and the carbonized ‘Daizu’ was found in the vestige 
of ancient civilization of the strawrope pottery in the period 
of B.C. But the statistical data of soybean production was not 
yet established completely before 1878... But the production 
of soybean in Japan was gradually decreased by the cause 
of sudden increase of importation from China since 1930, 
and this decrease was accelerated furthermore by the cheap 
American soybean imported abundantly since 1961 under the 
free trade system, and consequently the cultivation areas of 
soybean decreased to 100,000 hectares in 1971...
 Research and experiment on food legumes in Japan. 
Soybean: The agricultural experiment stations were 
established one after another in every prefecture in Japan 
since the establishment of the National Agricultural 
Experiment Station in 1893. And about 80 years have passed 
since the breedings of rice, wheat, barley and soybean were 
started in these experiment stations...
 “Breeding objectives are as follows: High yielding 
(more than 4 tons per ha.), good qualities (yellow hilum, 
large seed, protein contents over 50% or oil contents over 
25%), resistance against disease and insects,... resistance 
against cold weather and adaptability for mechanized 
cultivation...
 “The whole country has been divided into fi ve breeding 
regions according to the ecological types of cultivated 
soybean to accomplish the above described breeding 
objectives.”
 Soybean production / imports in Japan in tonnes (metric 
tons): 507,100 / 808,177 in 1955; 417,600 / 1,128,290 in 
1960; 229,700 / 1,847,469 in 1965; 126,000 / 3,243,790 in 
1970; 122,400 / 3,211,568 in 1971.
 Page 32 discusses peanuts, kidney beans, and azuki 
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beans. Address: Ministry of Agriculture & Forestry, 
Kasumigaseki, Chiyoda-ku, Tokyo, Japan.

1682. Somaatmadja, Sadikin. 1972. Problems of soybean 
production in Indonesia. Tropical Agriculture Research 
Series No. 6. p. 69-74. Sept. Symposium on Food Legumes. 
[3 ref]
• Summary: Contents: Introduction. Average yield. Factors 
affecting yields. Efforts to increase soybean production: 
Varietal improvement, use of good seeds, control of 
insect pests, disease control, other approaches. Summary. 
Discussion.
 Tables show: (1) Five year average harvested acreage 
and production of soybean in Indonesia, 1950-1969. The 
number of hectares harvested has increased from 431,742 
in 1950-54 to 601,644 in 1965-69. Soybean production has 
increased from 294,834 metric tons (tonnes) in 1950-54 to 
410,197 tonnes in 1965-69. The average soybean yield in 
Indonesia seems to be about constant at 6.81 quintals per 
hectare (1 quintal = 100 kg); this is quite low.
 (2) Infestation and percentage of damage to soybean 
plans, caused by several species of insects during the dry 
season of 1971. (3) Improved soybean varieties in Indonesia. 
The four columns are variety, seed color, weight of 1,000 
seeds (in gm), maturity (days). Three of the eight varieties 
have black seeds; the rest have yellow. Named varieties are 
Ringgit, Sumbing, Merapi (black), and Wakashima.
 (4) Yields of new soybean varieties in trials conducted 
during the dry season of 1970 and the wet season of 
1971/72 (quintals per hectare) at seven locations. (5) Yields 
of soybean with and without weeding or pest control at 3 
locations, dry season of 1969.
 Although soybean has long been known as a food crop 
in Indonesia, its cultivation has expanded steadily during the 
20th century. It is cultivated using three different systems: 
simple / traditional, semiintensive, and intensive. About 80% 
of the soybeans are planted in paddy fi elds in the dry season. 
The harvested acreage of rice in Indonesia is more than ten 
times that of soybean. Address: Central Research Inst. for 
Agriculture, Bogor, Indonesia.

1683. Vest, Grant; Caldwell, B.E. 1972. Rj4–a gene 
conditioning ineffective nodulation in soybean. Crop Science 
12(5):692-93. Sept/Oct. [5 ref]
• Summary: The symbol RJ4 is designated as the gene 
conditioning ineffective nodulation, and rj4 as the allele 
conditioning effective nodulation in soybeans inoculated 
with R. japonicum strain 61.
 Even though the soybeans are inoculated, the nodules 
are ineffective and do not fi x nitrogen (Nod+Fix).
 “Three genes conditioning nodulation responses in 
soybean... have been reported (1, 4, 5). The recessive gene 
rj1 (formerly no) conditions a nonnodulating response in 
soybean when inoculated with all strains of Rhizobium 

japonicum (Kirchner) Buchanan (5). The dominant gene Rj2 
conditions ineffective nodulation with R. japonicum strains 
of serogroups cl (3-24-44) and 122 (1). The fact that almost 
all R. japonicum strains of these serogroups are associated 
with an ineffective nodulation response in soybeans of 
genotype Rj2- suggests that the serological properties of 
these strains may be related to the ineffective response. The 
dominant gene Rj3 conditions an ineffective nodulation 
response to R. japonicum strain 33 (4).” Address: 1. Plant 
Pathologist; 2. Agronomist. Both: Plant Science Research 
Div., ARS, USDA, Beltsville, Maryland.

1684. King, Seth S. 1972. The soybean boom. New York 
Times. Oct. 29. Sunday Business and Finance. Section 3. p. 
F1-2.
• Summary: A long, excellent article. Callender, Iowa–This 
year’s soybean harvest is as good in both yield and prices as 
Garland C. Hansen can remember. He uses his new battery-
powered pocket calculator to calculate its value. The USDA 
agrees; its latest estimates, published Oct. 12, put the 1972 
U.S. crop at 1.3 billion bushels, about 13% higher than last 
year’s record total. The average yield is estimated to be 28.7 
bushels per acre, up almost 4% over last year’s 27.6 bushels. 
This summer large quantities of soybeans were sold to the 
Soviet Union. USDA estimates that U.S. soybean exports 
this year will total more than 500 million bushels [38% 
of the crop], up at least 20% from last year’s 423 million 
bushels.
 The large world demand and the low carry-over from 
last year’s huge crop are pushing soybean prices to record 
highs. USDA predicts that this year’s average price will be 
5-10% above last year’s outstanding average price of $2.96 a 
bushel.
 Graphs show: (1) U.S. soybean production from 1961 
(0.7 billion bushels) to 1972 (1.3 billion bushels). (2) Value 
of the U.S. soybean crop from 1961 ($1.5 billion) to 1972 
($4.2 billion).
 (3) A bar chart shows “Leading U.S. farm exports” 
yearly from 1968 to 1971. In 1968, wheat was No. 1 
followed by soybeans ($0.81 billion), then corn. In 1971 
soybeans were No. 1 ($1.33 billion), followed by wheat, then 
corn. Address: Head, Chicago Bureau, New York Times.

1685. Shanker, Kripa; Lal, M.S.; Goswami, U. 1972. Size 
and shape of plots and blocks in yield trials of soybean 
(Glycine max (L.) Merr.). Indian J. of Agricultural Sciences 
42(10):901-04. Oct. [3 ref]
• Summary: A technical agronomy paper that discusses the 
optimum size and shape of plots and blocks for conducting 
fi eld trials on soybeans in Madhya Pradesh. It also discusses 
the geographical orientation (north-south vs. east-west) 
of the plots. Address: Jawaharlal Nehru Krishi Vishwa 
Vidyalaya, Jabalpur, India.



SOYBEAN YIELDS AND YIELD RESEARCH (10 BCE to 2021)   840

© Copyright Soyinfo Center 2021

1686. Hartwig, E.E.; Hinson, K. 1972. Association between 
chemical composition of seed and seed yield of soybeans. 
Crop Science 12(6):829-30. Nov/Dec. [5 ref]
• Summary: Major emphasis in soybean breeding has 
been directed toward development of seeds with a high oil 
content. “More recently, considerable progress has been 
made in developing highly productive breeding lines that 
are higher in protein and lower in oil. Protein percentage is 
inversely related to oil percentage.”
 “Backcross populations” are being developed. Address: 
1. Research Agronomist, Plant Science Research Div. 
(PSRD), ARS, USDA, Stoneville, Mississippi; 2. Research 
Agronomist, Gainesville, Florida.

1687. Chernogolovin, V.P.; Bakaeva, E.V. 1972. [Tall 
soyabean cultivars, their productivity and methods for their 
cultivation on irrigated lands in S.E. Kazakhstan]. Nauchnye 
Trudy, Kazakhskii Sel’skokhozyaistvennyi Institut 15(2):107-
16. [Rus]*
• Summary: Describes the agronomic characters of tall 
soybean cultivars, and gives the results of trials during 
several years, on their seed yield response to cultivation 
techniques and fertilizers on irrigated lands in southeastern 
Kazakhstan. Address: Sel’khozinstitut, Alma-Ata, Kazakh, 
SSR.

1688. Arroyo, Jesus Enrique. 1972. Lodging in soybeans and 
its effect on yield and other characteristics of the plant. MSc 
thesis, Iowa State University. 104 p. *
Address: Venezuela.

1689. Food and Agricultural Organization of the United 
Nations. 1972. Soybeans: Area harvested, yield, and 
production. FAO Production Yearbook (Rome, Italy) 26:229-
31.
• Summary: The following nations are listed for the fi rst 
time as soybean producers in the FAO Production Yearbook. 
F = FAO estimate. Dahomey: Produced 1,000F metric tons 
in 1970.
 Ecuador: Harvested 1,000 ha in 1970, 1971, and 1972F.
 Uruguay: Harvested 1,000 ha in 1961-65, 1970F, 1971F, 
and 1972F.
 Burma: Harvested 5,000 ha in 1961-65, 7,000F ha in 
1970, 1971, and 1972F.
 Laos: Harvested 3,000 ha in 1961-65, and 4,000 ha in 
1970F, 1971F, and 1972F.

1690. IRAT–Cameroun. 1972. Grand-Comore–Collection 
soja. Anjouan–Collection soja [The soybean collection for 
the island Great Comoro, and the collection for the island of 
Anjouan]. IRAT-Comores Rapport Annuel (Moroni) 25 p. For 
the year 1971. See p. 13, 21. [1 ref. Fre]
• Summary: IRAT stands for Institut de Recherches 
Agronomiques Tropicales (Tropical Institute of Agronomic 

Research). Note 1. The Comoro Islands are a group of 
volcanic islands in the northern Mozambique channel, 
between northeastern Mozambique and northwestern 
Madagascar. Their capital is Moroni. They were an overseas 
territory of France until July 1975, when they gained 
independence.
 Concerning soybean trials on the island of Great 
Comoro, page 13 states that 63 varieties were planted at 
Bandasamlini. Though the harvest is not fi nished at the time 
this report goes to press, two varieties have already given 
yields of at least 1,300 kg/ha of dry soybeans: The variety 
11-H55-F4-126 yielded 1,433 kg/ha and the variety Nanisana 
yielded 1,300 kg/ha. Five other varieties gave yields of 
866 to 916 kg/ha: S-55, Ogden VI, DR-09, Biloxi VIII, 
and Hatho [Hahto]. “The results from Great Comoro and 
Anjouan are very encouraging. The soybean will be able to 
serve as a signifi cant source of revenue for the ‘highlands’ 
(over 400 meters).”
 Page 21 notes that the same 63 soybean varieties were 
also planted at Gouni (altitude 400 meters) on the island of 
Anjouan. The four varieties with the highest yields were: 
11-H55-F4-126 (1,083 kg/ha), Nanisana (1,106 kg/ha), 
Biloxi VIII (816 kg/ha), and Palmetto (816 kg/ha). The two 
top yields are near the world mean of 1,150 kg/ha. One can 
reasonably hope to surpass this fi gure by improving cultural 
practices and adding fertilizer.
 Note 2. This is the earliest document seen (March 
2021) concerning soybeans in the Comoro Islands, or 
the cultivation of soybeans in the Comoro Islands. This 
document contains the earliest date seen for soybeans in 
the Comoro Islands, or the cultivation of soybeans in the 
Comoro Islands (1971). The source of these soybeans is 
unknown. Address: Moroni, Comoro Islands.

1691. Kuznetsova, A.A.; Muradov, K.M.; Kazantseva, V.N. 
1972. Khimicheskii sostav nekotorykh zernovykh bobovykh 
kul’tur, perspektivnykh dlya vozdelyvaniya v Turkmenskoi 
SSR [Chemical composition of some legumes, prospective 
for cultivation in Turkmen SSR]. Izvestiia Akademii Nauk 
Turkmenskoi SSR, Seriia Biologicheskikh Nauk (Proceedings 
of the Academy of Sciences of the Turkmen SSR, Biological 
Sciences Series) No. 5. p. 47-50. [5 ref. Rus; tum; eng]
• Summary: Vigna, Dolichos, soybeans, and jack beans 
are fodder crops in Turkmenistan. Data on seed yields and 
seed contents of protein, starch, moisture, phosphorus, 
potassium, and calcium are given for these legumes which 
were introduced in 1968-69 into the Turkmen SSR. The 
chemical composition of the green matter and seeds of the 
crops is strongly infl uenced by the phenological rhythm of 
development. The largest amounts of protein (25.0–33.7%) 
accumulate at the beginning of fl owering.
 Table 1, titled “Nitrogen content of the seeds of various 
beans (% of dry matter): Experiments in 1968-69” (p. 48) 
contains six columns: Species and varieties, yield, nitrogen 
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content (average), albuminous nitrogen, non-albuminous 
nitrogen, protein (N x 6.25). The soybean varieties tested 
were: Ogden, Ito-San, Shelbi, Urumchi. Ito-San gave the 
highest yield in both years (2,280 kg/ha and 2,830 kg/ha).
 Table 2, titled “Protein content of the green mass of 
various plants corresponding to stages of development,” 
(p. 48) contains three columns for stages of development: 
Beginning of fl owering, full bloom and beginning of bean 
formation, and beans fully grown. Figures are given for the 
Ogden and Ito-San soybean varieties.
 Table 3, titled “Chemical composition of the ash of 
different varieties of bean seeds” (p. 49) gives fi gures for 
moisture, total ash, and 3 minerals.
 Table 4, titled “Seed yield, protein yield, and in 1968 
and 1969 for four soybean varieties: Ogden, Ito-San, Shelbi, 
and Urumchi.
 Note 1. Ashkhabad, formerly Poltoratsk, is the capital 
of the Turkmen SSR. It is located near the Iran border in a 
fertile oasis.
 Note 2. This is the earliest document seen (March 2021) 
concerning soybeans in the Turkmen SSR (Turkmenistan), or 
the cultivation of soybeans in Turkmenistan. This document 
contains the earliest date seen for soybeans in Turkmenistan, 
or the cultivation of soybeans in Turkmenistan (1968). The 
source of these soybeans is unknown.
 Note 3. Reference 2 is titled “Cultivation of bean seeds 
in the south of the republic,” published in Agriculture in 
Turkmenistan (1968). Reference 5 is titled “Content and 
quality of protein and bean seeds,” published in Vestnik 
Sel’skokhozyaistvennoi Nauki (Journal of Agricultural 
Science, Moscow) (1962). Address: Institut Botaniki [Inst. 
of Botanical Sciences], Akademii Nauk Turkmenskoi SSR, 
Ashkhabad, Turkmen, SSR.

1692. Quick, Graeme Ross. 1972. Analysis of the combine 
header and design for the reduction of gathering loss in 
soybeans. PhD thesis, Iowa State University, Ames, Iowa. 
v + 282 p. Illust. No index. Page 163 in volume 33/01-B of 
Dissertation Abstracts International. [83 ref]
• Summary: Contents: List of symbols and abbreviations. 
1. Introduction. 2. Research objectives. 3. Review of the 
literature: Historical perspectives, header performance in 
cereal grains, “open vs. closed fronts” in cereals, header 
performance in some other crops (rice, sorghum, small 
seeds), soybeans and combine header performance, modifi ed 
headers and attachments for soybeans, summary. 4. The 
Soybean crop: Soybean production and usage, economic of 
header loss to the farmer, selection of suitable varieties, row 
spacing and plant population, timeliness of harvest, crop 
physico-chemical characteristics, mechanically-induced 
shatter. 5. Experimental procedures for evaluating the 
header. 6. Characteristics of the standard header. 7. Header 
component analysis, evaluation and re-design. 8. Cutterbars. 
9. Summary. 10. Conclusions. 11. Recommendations for 

further study. 12. Acknowledgements. 13. Bibliography. 14. 
Appendix.
 Introduction: “The modern combine harvester (called a 
“header” in Australia) is the most complicated and expensive 
piece of equipment used on most farms. It is probably also 
the least used. In order to increase combine use and justify 
the expense of ownership, manufacturers have favored a 
universal design approach; they produce a standard model 
which will perform reasonably well, with only minor 
modifi cations, in a wide variety of crops and fi eld conditions. 
The adaptation of the corn head as an attachment for the 
standard combine in 1954, for example, has increased 
combine harvest acreage in the U.S. over 20 percent.”
 Combine losses fall into two categories: (1) Gather 
or header loss, and (2) Through-combine loss (threshing, 
separating and cleaning, body leakage). Header losses 
have been given relatively little attention, but the header 
is the “capacity limiting component of the machine when 
harvesting soybeans.”
 “Soybean yields have been rising consistently, from 
11.0 bu/acre when the fi rst combine was driven into a 
soybean fi eld in 1924 by the Garwood Brothers in Illinois, 
to a national average of 27.3 bu/acre in 1970. The combine 
made possible the initial upsurge in production of soybeans 
for seed; prior to this the crop had been grown primarily 
for forage and fertilizer.” An illustration (p. 3) shows the 
essential parts of a standard header, with pickup reel, 
reciprocating cutterbar with 3 inch guard spacing, and an 
auger platform.
 Near the beginning of the Review of the Literature 
section, the author states: “Seeds and grains constitute 67 
percent of man’s diet. To use these commodities as food for 
animals doomed for slaughter and to decrease thereby the 
effective food supply to one tenth of what it would have been 
by direct consumption needs to be more seriously challenged 
in this age of environmental awareness. Society can be 
enlightened to the nutritional advantages of the vegetarian 
diet.”
 In North America the combine was developed and 
evolved for harvesting cereal grains on the West Coast. Many 
decades passed before it was fi rst used in 1924 to harvest 
soybeans in the Midwest. By 1927 it had made considerable 
inroads, largely due to the need to harvest soybeans more 
effi ciently than was possible with the standard mower, 
binder, and thresher teams.
 By 1928 Heitshu had alluded to the design of a fl oating 
cutterbar. In 1931 the fi rst patent on a pickup reel was fi led. 
In 1949 the fi rst recorded work on header height controls was 
published. Then during the 1950s, following the decline in 
use of the draper conveyor, the reel-auger-cutterbar header 
design became universally established (p. 6).
 “It is unlikely that much credit can be given to combine 
designers for the steady increase in soybean yields. In fact, 
it might be concluded that the breeding of more shatter- and 
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lodging-resistant varieties has probably been offset by the 
tendency of the operator to make fuller use of the increasing 
power of the combine, and thereby increase his losses by 
operating at higher forward speeds. As the forward speed 
increases, average stubble length increases; furthermore, 
header loss increases with header width” (Lamp et al. 1962; 
p. 20).
 The fi rst survey of soybean harvesting losses was 
undertaken in 1927. But a review of subsequent surveys 
showed that harvesting losses still averaged 9% of total 
yield in the U.S. and had not markedly declined since loss 
measurement began. He developed a quantitative shatter 
index for soybeans.
 A table (p. 21) summarizes the results of 15 
investigation conducted from 1926 to 1970 on soybean 
header losses (standard headers only). For each study is 
given: Year of study, investigators/reference, state, magnitude 
of header loss and range, header loss as a percentage of total 
losses, and comments (such as type of combine, number of 
locations, yield, etc.).
 Note: This is the earliest document seen (June 2021) 
that uses the term “pickup reel” or “reciprocating cutterbar” 
in connection with soybean production. Address: Iowa State 
Univ., Ames, Iowa.

1693. Mehr, Stanley. 1973. Brazil is expected to have 
excellent soybean harvest again in 1973. Foreign Agriculture 
(USDA Foreign Agricultural Service). Jan. p. 2-4.
• Summary: “Brazil’s soybean harvest in 1973 may be up 
as much as 24 percent compared to last year, according to a 
U.S. team which visited soybean-producing areas of Brazil in 
mid-December 1972. Acreage may mount by 28 percent.
 Note: “In addition to the author, the team included 
Seymour Johnson, American Soybean Institute, W. Garth 
Thorburn, U.S. Agricultural Attache, Brazilia, who 
accompanied the team in Sao Paulo and Parana States, and 
Joseph O’Mara, Assistant U.S. Agricultural offi cer, Sao 
Paulo, in the State of Rio Grande do Sul.”
 “Once a relatively insignifi cant soybean producer, Brazil 
last year ranked as the world’s second largest exporter of 
soybeans, soybean meal, and soybean oil–trailing only the 
United States. Although the high demand for soybeans and 
products on world markets has kept prices high, rocketing 
Brazilian output and exports may eventually infl uence U.S. 
prices.
 “Although the forecast for 1973 is still highly tentative, 
Brazil’s soybean crop this season may reach 4.1 million 
tons–up from 3.3 million tons in 1972. Area in soybeans is 
projected to climb to 7.2 million acres from 5.6 million acres 
planted last year. Average yield. however, may drop to 21 
bushels per acre, down slightly from last year’s unusually 
high 22 bushels per acre.
 “The excellent early condition of the crop in mid-
December indicated that Parana, the second largest 

producing State, could repeat its record 1972 yield–the 
highest in Brazil–of 20 bushels per acre. For Rio Grande 
do Sul, the largest producer, yield is expected to be slightly 
below the record high of 20.3 bushels per acre.
 “By mid-December, roughly 60 percent of the expected 
acreage had been planted in Rio Grande do Sul, 80 percent in 
Parana, and 100 percent in Sao Paulo State, a much smaller 
producer than the fi rst two.
 “Acreages and yield estimates are, of course, subject to 
considerable modifi cation, depending primarily on future 
weather.
 “In recent years, Brazil’s rapid development in soybean 
production has been due mainly to acreage expansion and 
secondarily to yield improvement. If bean output continues 
to increase at a 20-percent rate for the next three crops (after 
this year), production would total 7 million tons by 1976, 
equivalent to 257 million bushels. A subsequent annual rise 
of 10 percent would result in an output of 10 million tons by 
1980, or 367 million bushels–triple the 1972 level.
 “Exports: New production highs are causing a related 
gain in export trade. In 1972, exports totaled about 1 million 
tons of beans, 1.2 million tons of meal, and 50,000 tons of 
oil, substantially exceeding previous export levels. Needless 
to say, if a 4.1-million-ton crop is harvested in 1973, exports 
of beans, meal, and oil will again set new records.
 “Brazilian State and Federal Governments are 
encouraging the export of soybean products, particularly oil, 
rather than beans, in an effort to expand exports of processed 
products rather than raw materials.
 “States levy a tax on bean exports which averages about 
14 percent nationally. However, meal and oil are exempt 
from this tax. In addition the Federal Government levies an 
‘industrialized products tax,’ which is rebated to the extent 
of 8 percent of f.o.b. value on soybean oil exports. Also, 
processors receive a tax credit on meal and oil exports, 
which can be applied to income from domestic sales.”
 A table, “Brazil: Soybean acreage, yield, and production, 
1960-1972,” gives statistics for Rio Grande do Sul (Brazil’s 
leading soybean-producing state), Parana, and total (which 
includes other states). Address: Fats and Oils Div., USDA 
Foreign Agricultural Service.

1694. Oka, H.I. 1973. Performance in Central Luzon of 
soybean varieties selected in Taiwan for wide adaptability. 
SABRAO Newsletter 5(1):29-38. [4 ref]
• Summary: “Ten soybean varieties from Thailand and two 
local varieties were tested in three different seasons at the 
Central Luzon State University, Muñoz, Philippines.” Eight 
of the ten had been selected for yield stability following 
the breeding method of “disruptive seasonal selection.” 
The results showed that, if cultivated with a package of 
recommended practices, these varieties have a high yield 
potential (about 2.5 tons/ha). Address: National Inst. of 
Genetics, Misima [Mishima] City, Japan 411.
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1695. Castillo Ruiz, Luis Antonio. 1973. Efecto de 
tres distanciamientos de siembra entre hileras sobre el 
rendimiento de tres variedades de soya (Glycine max (L.) 
Merrill) [Effect of three sowing distances between rows 
on the yield of three soybean varieties]. Tesis Ingeniería 
Agronómica, Facultad de Agronomía, Universidad de 
Panamá, Panamá. 44 p. Feb. [23 ref. Spa]
• Summary: In 1971 at total of 11,372,289 kg (gross) of 
crude soya oil were imported into Panama, and refi ned for 
a value of B/. 3,353,753 (Note: B = balboa, the monetary 
unit of Panama). This is so because soybean cultivation 
is not established on a commercial scale in Panama. The 
aim of this study is to provide guidance for practical 
soybean cultivation in Panama. The trials were conducted 
on a parcel on fi eld No. 2 at the Center for Agricultural 
Investigations of the Faculty of Agriculture at the University 
of Panama in Tocumen. The parcel, 600 square meters in 
size, as divided into 36 sub-parcels. Three soybean varieties 
(Palmeto [Palmetto], Kaohsiung, and Tainong) with different 
characteristics and growth habits were tested, their degree 
of adaptation grades, and the oil and protein content of the 
seeds measured. Three distances between rows were tested: 
75 cm, 60 cm, and 45 cm. Address: Facultad de Agronomia, 
Universidad de Panama, Panama City, Panama.

1696. Cottingham, Charles; Maxwell, James D. 1973. 
Evaluation of edible soybean varieties for adaptation to 
South Carolina. South Carolina State College, Research 
Bulletin No. 2. v + 11 p. Feb. [3 ref]
• Summary: In 1971 seven edible/vegetable varieties were 
tested at 5 locations in the state: Verde, Kim, Prize, Disoy, 
Kanrich, Rukuson [Rokusun], and N46-3799. “Signifi cant 
differences were found among varieties for dry seed yield, 
and highly signifi cant differences for location by green seed 
yield were also noted. Agronomically, all varieties were 
found to be suited for the production of edible soybeans, 
although seed production would not be possible in South 
Carolina due to heavy shattering.”
 Kanrich gave the highest green seed yield (6,836 lb/
acre) followed by Rukusun (6,295) and Kim (5,978). Kim 
gave the highest dry seed yield (26.32 bu/acre), followed 
by Kanrich (21.58) and Rukusun (21.53). Address: South 
Carolina State College, Orangeburg, South Carolina.

1697. Hartwig, Edgar E.; Jamisen, Kathryn W. comps. 
1973. The Uniform Soybean Tests: Southern States–1972. 
RSLM (U.S. Regional Soybean Laboratory Mimeograph, 
Urbana, Illinois) No. 251. Feb. 123 p. Not for publication. 
https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/72soybook.pdf
• Summary: This document, which is typewritten, is the 
last in the series “The Uniform Soybean Tests: Southern 
States” with an RSLM number. On the cover, in the bottom 

half: United States Department of Agriculture, Agricultural 
Research Service cooperating with state agricultural 
experiment stations.
 On the fi rst page, which is unnumbered, is an outline 
map of the southern part of the United States, from Texas on 
the west to the East Coast from Maryland down to Florida. 
The title: “Locations of Cooperative Uniform Soybean 
Tests, Southern States, 1973.” A small black circle is used 
to indicate the location of each test. The map is divided by 
broken lines into fi ve broad areas based mainly on soil type, 
as explained in the Introduction.
 Page 1: In the top half is a list of the names of the 
people who supplied the data, each with a city and state. 
On the bottom half is the “Table of Contents” as follows: 
Cooperating personnel. Introduction. Location of nurseries. 
Methods. Group IV-S test: Uniform. Group V test: Uniform, 
preliminary. Group VI test: Uniform, preliminary. Group 
VII test: Uniform, preliminary. Group VIII test: Uniform, 
preliminary.
 Pages 4-5: “Introduction: “Introduction: The Soybean 
Production Research Program has been directed toward 
the development of improved strains of soybeans and 
the obtaining of fundamental information necessary to 
the effi cient breeding of strains to meet specifi c needs. In 
the Southern Region, fundamental studies and breeding 
programs are conducted at three locations, Stoneville, 
Mississippi; Raleigh, North Carolina; and Gainesville, 
Florida. After promising new strains are developed at these 
breeding centers, or by any other cooperating agency, they 
are advanced to the preliminary and uniform regional tests, 
conducted in cooperation with research workers in the 
Southeastern States. This testing program enables the breeder 
to evaluate new strains under a wide variety of conditions, 
and permits new strains to be put into production in a 
minimum amount of time.
 “Ten uniform test groups have been established to 
evaluate the better strains developed in the breeding 
programs. The groups 00 through IV are adapted in the 
northern part of the United States, and the groups IV-S 
through VIII are grown in the southern part. Within their 
area of adaptation, there is a maturity range of 12 to 18 
days within each maturity class. The best standard varieties 
available of each maturity class are used as check varieties 
with which to compare new strains as to seed yield, 
chemical composition, maturity, height, lodging, seed 
quality, and reaction to diseases. For the groups grown 
in the southern area, the major check varieties are: Kent, 
Hill, Dare, D64-4636, Lee 68, Bragg, Hampton 266A and 
Hardee. At Stoneville, Mississippi, where all maturity 
classes will mature, the approximate maturity dates of these 
varieties, when planted during the fi rst half of May, are: 
Kent, September 8; Hill, September 20; Dare, October 1; 
D-64-4636, Oct. 6; Lee 68, October 16; Bragg, October 22; 
Hampton 266A, November 1; and Hardee, November 6.
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 “A wide range of soil and climatic conditions exist in 
the regions. As an aid in recognizing regional adaptation, 
the region has been subdivided into fi ve rather broad areas 
which still represent a wide range of soil types. These are: 
(1) the East Coast, consisting of the Coastal Plain and 
Tidewater areas of the eastern shore of Maryland, Virginia, 
North Carolina, and the upper half of South Carolina; (2) 
the Southeast, consisting primarily of the Coastal Plain 
soils of the Gulf Coast area, but also including similar soil 
from South Carolina southward; (3) the Upper and Central 
South, including the Piedmont and loessal hill soils east of 
the Mississippi River; (4) the Delta area, composed of the 
alluvial soils along the Mississippi River from southern 
Missouri, southward; and (5) the Southwest, comprising 
Arkansas and Louisiana (outside the Delta), and Oklahoma 
and Texas. In the Southwest area, the potential soybean-
growing areas would include the alluvial river soils, the gulf 
coast of Louisiana and Texas, and the high plains of Texas. In 
this area, several of the tests receive supplemental irrigation. 
A map is included to illustrate the fi ve production areas. On 
nearly all of the soils other than the alluvial soils along the 
Mississippi River, Fertilization is essential for satisfactory 
soybean production. In the Western area, irrigation is 
necessary for successful production. A table showing soil 
types, soil test information, and rate of fertilization is 
included.
 “The soil test information is based upon analyses run 
by laboratories within the states. Different methods are used 
for extraction and reporting by the various laboratories. An 
attempt is being made to report phosphorus and potash on 
a high, medium, and low basis, since pounds per acre may 
have different meanings in accordance with the methods 
used. In most cases, soil samples were taken after the 
soybeans were mature.”
 Pages 5-7: A table with 12 columns titled “Location of 
soybean nurseries along with soil type, soil analysis, and 
fertilization.
 Pages 8-9: Methods: Tells how the following are 
measured: Planting rate. Yields. Shattering. Chemical 
composition. Seed size. Lodging. Height (of plants). 
Maturity. Seed quality (rated from 1 to 5). Disease ratings 
(given on a scale of 1 to 5) for Foliar, root and stem, root 
knot [nematode], purple stain. Statistical analyses (by 
analysis of variance). Address: Delta Branch Experiment 
Station, Stoneville, Mississippi 38776.

1698. Boiko, A.; Karyagin, Yu. 1973. Tri kul’tivatsii + 
prometrin pered posevom [Three cultivations + prometryne 
before sowing]. Zemledelie (Agriculture, USSR) No. 5. p. 33. 
May 5. [Rus]
• Summary: In soybean trials in 1969-1972, three pre-
planting cultivations combined with 2 kg prometryne (as is) 
per hectare before emergence decreased weed populations 
by 30.7% and their weight by 54.8%, compared with 3 

cultivations alone, and resulted in average seed yields of 
1.18 tonnes/ha, compared with 1.1, 0.94, and 0.79 tonnes/
ha on plots given 3, 2, and 1 cultivation, respectively. Seed 
protein contents were 41, 39, and 37.6%, respectively. 
Address: 1. Head Agronomist, Lenin State Farm in Alma 
Ata; 2. Candidate/Member in Agricultural Science, Kazakh 
Research Inst. of Agriculture (Institut Zemledelie). Both: 
Kazakh, SSR.

1699. National Soybean Processors Assoc. 1973. Increased 
soybean yields: An important key to food costs and farm 
income. Washington, DC. *
• Summary: This brochure explains the need for more 
soybean research. It was sent to members of Congress from 
soybean producing states.

1700. Soybean Digest. 1973. Tips on boosting yields from 
key agronomists. May. p. 10-11.
• Summary: “’Lack of adequate weed control is a big factor 
in holding down soybean yields in Arkansas,’ says D.A. 
Hinkle, U. of Arkansas agronomist.
 “Arkansas is far from being alone with a weed problem, 
however, as nearly every one of the 20 agronomists 
replying to the 1973 Soybean Digest survey of key soybean 
agronomists listed weeds as a major yield-reducing factor. 
Half of the respondents mentioned fertility and a third cited 
late planting and wide rows as other major factors holding 
down the average growers’ yields.
 “Not surprisingly, the agronomists’ 1973 answers aren’t 
much different from those of the past few years. And not 
surprisingly, it is changes in precisely these areas that will be 
the biggest differences in soybean production by 1980, the 
agronomists say.
 “What kind of yields should soybean growers be 
getting? Agronomists fi gure the top 10% of them should 
be hitting 50 bu/a in the Delta areas of Arkansas, Louisiana 
and Mississippi; 50 to 60 bu/a in Kentucky; 35 to 45 bu/a in 
the Carolinas; 45 to 50 bu/a in Minnesota; the low 40’s in 
other north central states; 55-60 bu/a in southern Michigan; 
50 bu/a in most of the Midwest, and from 43 to 65 bu/a in 
Illinois depending on the agronomist giving the answer.
 “’You must recognize there are differences in climate 
and soil type, and, therefore, what the top 10% should be 
getting will vary by location,’ emphasizes W.O. Scott of the 
U. of Illinois. ‘Farmers blessed with adequate rainfall and the 
better soil types should be shooting for yields within 70% to 
75% of the contest-winning yields.’ For northern Illinois, that 
would put the goal at about 43 bu/a; for central Illinois, about 
62 bu/a, and for southern Illinois, about 45 bu/a, based on 
winning yields the past 2 years.
 “Some growers are at those levels. Many are not, as 
indicated by state average yields which show that only three 
states topped 30 bu/a in 1972 (see table).
 “’Acid soils hold us down–42% of the soil samples 
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submitted to the North Carolina Soil Testing Laboratory for 
1972 soybeans needed lime,’ reports J.M. Clapp Jr. at North 
Carolina State U.
 “H.E. Thompson at Iowa State U. makes the strongest 
case for narrower rows. ‘Everything comes back to one 
thing: If we want to get production up, we have to get rows 
closer together. Average row spacing in Iowa in 1972 was 
37.3 inches. Our state average yield was 36 bu/a. If our 
average row spacing could have been 26 or 27 inches, we 
could have topped the 40 bu/a mark, based on our research in 
comparing various row spacings. There is no other practice 
that we can change that will get us as great an increase as 
narrowing rows and that will cost so little to gain such an 
increase.’
 “Some Ohio research is the latest evidence that earlier 
planting pays, according to Gordon Ryder of Ohio State U., 
one of several agronomists plugging this practice. Three-year 
Ohio tests, completed last fall at two locations using four 
varieties, indicate a yield drop of about 3 bu/a for every 10 
days planting is delayed after May 1.
 “Dates of Planting Yields”
 May 1 50.7 bu/a
 May 10 47.2 bu/a
 May 20 44.5 bu/a
 May 30 41.3 bu/a
 “’During the past 5 years, an average of only 45% of the 
soybean crop has been planted by May 30 in Ohio,’ notes 
Ryder. ‘Earlier planting offers the greatest potential for yield 
increase of any one single production practice in soybeans.’
 “Diseases, nematodes, placement of priorities, lodging, 
poor seed quality, harvest losses, choosing improper variety, 
planting too deep and poor timing were other answers given 
for less than maximum yields on many farms.
 “One of the solutions for overcoming yield problems 
mentioned by a number of agronomists is the development of 
new varieties.
 “Williams, Bonus, Amsoy 71 and Wells are among 
the newer varieties that presently appear to have the most 
potential across most of the soybean belt, the agronomists 
say. Williams is a Group III recommendation for southern 
parts of Ohio and Indiana stretching all the way into 
Missouri and Kansas. Columbus is another suggestion from 
Kansas State U.’s Verlin Peterson.
 “Farther north, Steele shows promise in Minnesota, 
Wisconsin and Michigan, agronomists report. ‘The greatest 
potential lies in Steele because of maturity–Chippewa plus 4 
days–and yield superiority. It should replace Chippewa,’ says 
U. of Minnesota agronomist Dale Hicks. Ada, Wilkin and 
Swift also look good for areas even farther north, Hicks adds.
 “Top new Southern varieties appear to be Essex, Forrest 
and Hutton in North Carolina; Hutton in South Carolina as 
a full-season variety; Essex, Mack and Forrest in Louisiana; 
Mack and Lee 68 in Arkansas; Forrest in the Boot Heel area 
of Missouri, and Calland in north central Kentucky and 

Mack in western Kentucky, according to the agronomists.
 “’There will most certainly be some varietal 
breakthroughs by 1980 that will drastically change the yield 
potential,’ Ryder believes. ‘By 1980, I think there will be a 
gradual shift to determinate (semidwarf) varieties for better 
lodging control,’ adds Marvin L. Swearingin of Purdue U. 
‘There’ll be much more use of fertilizer, especially potash, 
on soybeans,’ he adds.
 “J.W. Pendleton of the U. of Wisconsin agrees there’ll 
be ‘more direct fertilization,’ but Scott says, ‘I can’t see 
any major changes in fertility practices.’ Chemical growth 
regulators in the southern part of the state might be worth 
a closer look, suggests Edward Oplinger of the U. of 
Wisconsin.
 “Weed control and new herbicides will be another 
big area of improvement, the agronomists feel. ‘Two new 
herbicides, Basagran and Roundup (neither labeled yet), 
appear to have great potential in helping to control two 
of our major weed pests–cocklebur and johnsongrass,’ 
says Curtis Williams of Louisiana State U. ‘BAS 3512, an 
experimental post-emergence material for broadleaf control, 
will be a godsend if it is as good as it has looked here,’ adds 
Swearingin.
 “’Better weed control will mean yields of 38 to 40 bu/a 
average,’ says Morris Bitzer of the U. of Kentucky.
 “New herbicides will mean some change in practices. 
‘If weed control chemical development is such as to 
give substantial insurance of weed control, there will be 
a switch to very narrow rows or drilled plantings,’ says 
William Murphy of the U. of Missouri. ‘If we can obtain 
a considerably higher degree of weed control in solid-
planted soybeans, we can increase our yield per acre,’ agrees 
S.C. Hildebrand of Michigan State U. The narrow rows 
themselves will help shade out some weeds, points out R.C. 
Kinch of South Dakota State U.
 “Another result of herbicide improvement will be ‘more 
double-cropping of soybeans after small grain and increased 
use of limited tillage in soybean production,’ says Don 
Graffi s of the U. of Illinois.
 “Another big area of improvement in recent years that 
will continue in the next few years is the development of 
disease and nematode resistant varieties and improvement of 
nematicides and seed protectants. With more funds available 
from expanded checkoff programs, more long-needed basic 
soybean research will be possible by 1980. ‘Work in plant 
physiology and genetics will provide new information as a 
basis for developmental research,’ points out L. V. Boone, U. 
of Illinois agronomist.
 “Perhaps as important will be a change in attitude 
toward soybeans in some areas where beans have always 
been a second crop that got only the leftovers, several 
agronomists point out.
 “’I think we will see South Carolina farmers go to 
soybeans more seriously by 1980,’ says U.S. Jones and 
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J.H. Palmer, agronomists at Clemson U. ‘More growers 
will be making the 30 to 40 bu/a averages because of better 
management.’
 Here’s where yields are now: Average Yield (bu/a) State 
1971 1972
 Ohio 30.5 27.0
 Indiana 33.0 29.5
 Illinois 33.0 35.0
 Michigan 20.5 26.0
 Wisconsin 23.5 28.0
 Minnesota 23.0 28.0
 Iowa 32.5 36.0
 Missouri 27.0 28.0
 Nebraska 25.0 33.0
 Kansas 20.5 28.0
 Virginia 24.0 23.0
 North Carolina 24.0 25.0
 South Carolina 21.5 19.0
 Georgia 25.5 15.0
 Kentucky 29.5 27.0
 Tennessee 26.0 22.0
 Alabama 26.0 21.0
 Mississippi 21.5 20.0
 Arkansas 21.5 20.0
 Louisiana 24.0 23.0
 Texas 27.0 26.0
 U.S. Total 27.5 28.0

1701. Beard, B.H. 1973. Soybean research in California: 
Summary and conclusions. California Agricultural 
Experiment Station, Bulletin No. 862. p. 63-65. June. [1 ref]
• Summary: “Soybeans, originally introduced into the U.S. 
from the Orient about the turn of the century [sic, in 1765] 
is an extremely important crop in many areas. Even though 
the cattle and poultry industries, and other consumers in 
California use 600,000 to 700,000 tons of soybeans or 
soybean products annually at a freight cost of approximately 
$22 million, the crop has not become established in 
California. A small acreage of soybean is grown for hay, 
silage, forage or as a green manure, but even for these uses 
the crop is of minor importance in California...
 “Unfortunately yields over 2,500 pounds [41.7 bu] per 
acre have been rare in California, even though many tests 
have been conducted throughout the state...
 “The fi rst time the crop is sown in a fi eld soybean 
seed should always be inoculated with the soybean type 
of Rhizobium bacteria. It is usually advisable to inoculate 
again if more than a year has passed since the last time 
soybeans were grown or if the soil was allowed to become 
completely dry between crops. Inoculation may be done in 
a farm building or in a shady spot in the fi eld by sprinkling 
3/4 to 1 pint of water on 60 pounds of seed in a wash tub; 
the recommended amount of inoculum is then added and 
stirred by hand until all the seed is almost black with the 

inoculum. The inoculated seed should be kept in a shady spot 
and covered with a damp cloth. It is best to place only small 
amounts of seed in the planter boxes and the inoculated seed 
should be sown immediately.
 “Selection of the proper variety for the location is very 
important. We have divided California into four areas based 
on the maturity of the varieties that should be grown... South 
of the Tehachapi Mountains maturity groups V, VI and VII 
should be grown; in southern San Joaquin Valley maturity 
groups IV or V; in the central San Joaquin Valley maturity 
groups II and III are best; and in the southern Sacramento 
Valley maturity groups 0 or I have given the highest yields...
 “Spider mites are always a potential threat to soybean 
production throughout California. Research has indicated 
that chemical control is possible but is generally too 
expensive...
 “Depending on soil characteristics, the crop will require 
from 20 to 30 inches of water during the growing season...
 “Soybeans should be combine harvested as soon as the 
beans in the fi eld average 14 per cent moisture. Do not wait 
because beans will begin to shatter from the pods at less than 
8 percent moisture.
 “Acknowledgments: A publication of this kind, which 
summarizes experiments over a period of years, does 
not include as authors many people who have helped 
with various phases of the research. We acknowledge 
contributions made by O.P. Gautom, and Mark Campney, 
Department of Agronomy and Range Science, Davis; by 
Terry Braun, Michael Gaffrey, William Kester, and John 
Campbell, Department of Entomology, Davis; and by Farm 
Advisors W.G. Lyon and Roy Jeter (Glenn County), W.R. 
Sallee and R.F. Miller (Tulare County), L.K. Stromberg 
(Fresno County), O.D. McCutcheon (Kings County), M.D. 
Morse (Butte County), and Roy Barnes (Kern County). We 
also acknowledge help from Richard Hoover, Fred Fisher, 
and Richard Munez, West Side Field Station, Five Points; 
and Richard Reynoso and Mrs. Robert Wagner, Imperial 
Valley Conservation Research Center, Brawley. Mr. Audie 
Bell (J.G. Boswell Company, Corcoran), Dr. W.R. Powell 
(Kern County Land Company, Bakersfi eld), and Les 
Hefferline (Pacifi c Vegetable Oil, Woodland) helped conduct 
some of the yield tests, and George Cavanagh and R.E. Pruitt 
(Ranchers Cotton Oil, Fresno) made oil and protein analyses 
of many yield test samples.
 “Several companies furnished fi nancial assistance to 
support soybean research from 1955 through 1957. We 
acknowledge this support with gratitude:
 “Albers Milling Company, Los Angeles
 “J.G. Boswell Company, Corcoran
 “Cargill, Incorporated, San Francisco
 “Kingsburg Cotton Oil Company, Kingsburg
 “Pacifi c Vegetable Oil Corporation, San Francisco
 “Poultry Producers of Central California, San Francisco
 “Producers Cotton Oil, Fresno
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 “West Coast Oilseeds Development Committee, Arizona 
and California
 “Several companies have furnished chemicals for use in 
soybean experiments. We herewith thank:
 “The Dow Chemical Company
 “Pennsylvania Salt Mfg. Co.
 “General Chemical Division
 “Niagara Chemical Division
 “Hercules Powder Company
 “Stauffer Chemical Company
 “Chemagro Corporation
 “California Spray Chemical Corp.
 “American Cyanamid Company
 “Rohm and Haas Company.” Address: Univ. of 
California at Davis.

1702. Kamara, Stan B. 1973. Preliminary soybean variety 
trials with two levels of inoculation, in Sierra Leone. Sierra 
Leone Agricultural Journal 2(2):9-13. July. [1 ref]
• Summary: Six varieties of soybeans were tested with 2 
inoculum levels under irrigation. Yields ranged from 1,984 
to 2,562 kg/ha for the normal inoculation and 2,217 to 
3,035 kg/ha for the additional inoculation–not a signifi cant 
difference. Address: Research & Teaching Asst., Dep. of 
Agronomy, Njala University College, Sierra Leone.

1703. Smith, Nancy. 1973. UI researcher seeks increased 
soybean yields: To satisfy world food demand. News-Gazette 
(Champaign, Illinois). Aug. 26.
• Summary: Discusses the work of soybean breeder Dr. 
Richard Bernard. He notes that soybean research has lagged 
behind that of other crops. “Many private companies 
employ corn researchers and hundreds of state and federally 
supported scientists are engaged in corn research and 
breeding while soybean research has been carried on by a 
handful of men.” All the leading soybean varieties grown in 
the North Central states “have been produced by about four 
breeders.”
 Between 1952 and 1972, nationwide corn yields 
increased 132% compared with only 35% for soybeans. This 
is because, until quite recently, there has been almost no 
privately fi nanced soybean research, and state experiment 
stations have shied away from soybean research. But Dr. 
Bernard reports that the soybean research is now intensifying 
and the future looks bright.
 Dr. Bernard, who is in charge of the USDA germplasm 
collection for the northern half of the USA, is interested in 
wild soybeans. He recently visited Japan and Korea to collect 
samples of cultivated and wild soybeans. He collected almost 
600 cultivated Korean soybean varieties and more than 150 
wild varieties. His trip will net more than 1,000 new samples 
of soybean germplasm. “This is the fi rst time in more than 
40 years that the U.S. has obtained a large collection of new 
soybean stock from the Far East” [East Asia]. A photo shows 

Dr. Bernard checking the growth of a wild soybean plant in a 
UI greenhouse. Address: News-Gazette Farm Editor.

1704. Tanner, J.W. 1973. Where we are and how we got 
there: An historical review of soybean production in Ontario. 
In: Ontario Soya-Bean Growers’ Marketing Board, ed. 1973. 
Ontario Soybean Symposium 1973. Ottawa: Agriculture 
Canada. 110 p. See p. 11-22.
• Summary: The best summary of soybean history in Canada 
seen up to this time. The author believes that, “based on the 
chaotic events of the last 12 months... for historical purposes 
it would seem desirable to divide the history of soybeans 
into two eras: pre-September 1972 and post-September 1972. 
Certainly the events of the last year created an awareness 
in producers and the general public alike of a whole new 
vocabulary, including words such as anchovies, futures 
market, protein gap, embargo, superburger, and soaring 
prices. The latter produced another vocabulary most of which 
would be unprintable.”
 Note 1. This is the earliest English-language document 
seen (Nov. 2014) that contains the term “superburger” (or 
“superburgers”).
 “The fi rst report of soybeans grown in Canada was by 
C.A. Zavitz in 1893 at the Ontario Agricultural College. 
The seeds had been obtained from Dr. C. [Prof. C.C.] 
Georgeson, Kansas, who had received them from Japan three 
years earlier. [Note 2. Zavitz fi rst published his research on 
soybeans in 1901, and fi rst reported the results of his 1893 
research in 1908]. For 30 years Zavitz, alone in Canada, 
meticulously conducted trials on variety tests, dates of 
planting, seed rates and row widths for soybeans grown for 
seed and hay.
 “By 1927, Zavitz had evaluated over one hundred 
varieties, most of them for fi ve years or over. The 31 year 
average of his best variety, Early Yellow was 16.78 bu/acre. 
The 22 year average green crop yield for the variety Ito San 
was 7.5 tons per acre per year. In 1924, Zavitz released OAC 
211, the fi rst variety of soybeans registered by the Canadian 
Seed Growers’ Association. The variety continued as one of 
the recommended varieties until the mid 40’s.
 “The soybean program at Harrow was started in 1923 
by Dr. F. Dimmock. [In 1923 he grew the fi rst soybeans 
at Harrow. In 1925 the fi rst soybeans were grown in Kent 
County. In 1930 the fi rst soybean crosses were made at 
Harrow.] Dr. Dimmock was transferred to the Ottawa 
research station in 1927 where he continued his work on 
soybeans and produced a string of excellent early varieties 
of soybeans over 35-40 years including Acme, Comet, 
Crest, Mandarin, Capital, Merit, Kabott and Pagoda. The 
Harrow research was continued by Casper Owen who started 
breeding soybeans in 1931. This program was to prove to 
be one of the most outstanding in North America producing 
such varieties as AK (Harrow), Harman, Harly, Harosoy and 
Harome.”
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 “In the late 1920s a few farmers were growing a small 
acreage of soybeans for grain, harvesting with a reaper and 
threshing the seed out. Two short-lived crushing plants 
were established in the south west part of Ontario in the 
mid-1930s, one of which was located at Shelbourne [sic, 
Colborne] Street in Chatham.”
 Note 3. Founded in 1934 (see p. 18), this was apparently 
the fi rst crushing plant in Canada. In Shepherd’s City of 
Chatham (Ontario) Directory 1934-35 (p. B-166) we read: 
“Soyabean Oil & Meal Co-operative Co Ltd, G E Biles, mgr, 
Colborne n, w cor Adelaid.” Spelled out, with punctuation, 
this becomes: northwest corner of the intersection of 
Colborne St. and Adelaide St. See also C.A. MacConkey 
(1935, p. 65) who gives the company name as: Soy Bean Oil 
and Meal Co-Operative Co. of Canada, Ltd.
 “Subsequently, few beans were grown for hay. The late 
1930s were critical years for the soybean in Ontario, and 
without the help of the Maple Leaf Mills plant (which was 
primarily processing fl ax) and Toronto Elevators [which later 
merged with Maple Leaf Mills in 1962], there would have 
been no place to market the new crop.
 “The establishment of soybeans as a major crop in North 
America was assured by the occurrence of World War II. 
Demand for oil created a rapid expansion in acreage and 
processing facilities, and in the U.S.A. 1940 marked the fi rst 
year in which the acreage harvested as seed exceeded the 
acreage harvested for hay. The latter continued to dwindle 
away and now, represents an insignifi cant portion of the U.S. 
acreage.
 “The rapid expansion in acreage, once the demand 
for oil was established, occurred as a result of a major 
promotional effort by the consuming industries. With the 
construction of a new plant in Toronto in 1944, Victory 
Mills launched one of the greatest promotions of a crop ever 
witnessed in the Province of Ontario. Extension bulletins, 
newspaper advertisements, movies, newsletters and meetings 
inundated the farmers with information and enthusiasm. 
Ralph Chamberlain and later Ivan Roberts promoted the crop 
at every opportunity. Acreage grew and by the early 50’s, the 
soybean had become a major cash crop in S. Ontario and had 
its own marketing board.
 “As the market for oil increased and the acreage 
expanded in the 1920’s and 30’s, the problem of disposing 
of all of the meal economically became acute, to the point of 
slowing the expansion... Gradually the feed industry began 
to recognize the value of the meal in livestock and pet foods 
with the result that, with a major market established for 
the meal by-product, the expansion of the oil industry was 
assured.”
 “To me there have been three outstanding 
accomplishments in the development of soybeans in Ontario 
to date: the pioneering work of C.A. Zavitz at the Ontario 
Agricultural College... Next, the role of Victory Mills in 
promoting the crop once the market for oil was established.

 “Finally, the development at the Harrow Research 
Station of the variety Harosoy by Mr. Casper Owen. 
Released in 1951, Harosoy eventually grew to 80% of the 
Canadian crop (1965). However, its total impact was even 
greater in the United States Midwest where, in 1966, 26% 
of the total U.S. crop of 25 million acres was Harosoy, 
including 42% of the crop in Illinois, 48% in Indiana, 46% 
in Ohio and 58% of Michigan’s crop. To be that dominant, a 
variety can’t just be good, it must be great and Harosoy (and 
later Harosoy 63) was certainly that.”
 A graph (p. 20) compares soybean yield in the USA and 
Canada from 1924 to 1971. The fi rst statistics on Canadian 
soybean yields date from 1941, and from that year onward 
Canadian soybean yields were generally higher than U.S. 
yields–in some year 5-6 bushes/acre higher.
 A second graph (p. 22) shows the surprisingly parallel 
growth of the number of soybean acres harvested from 1924 
to 1972. Though the number of acres is smaller in Canada, 
the rate of growth is almost identical. Address: Crop Science 
Dep., Univ. of Guelph, Guelph, Ontario, Canada.

1705. USDA World Agricultural Production and Trade–
Statistical Report. 1973. Record increase in 1973 for U.S. 
and world soybean production. Oct. p. 15-16.
• Summary: “World soybean production in 1973 is 
preliminarily estimated at 58.21 million metric tons (2,139 
million bushels)–22 percent or 10.44 million tons above 
the revised total for 1972. The unprecedented increase in 
world soybean output refl ects primarily a major expansion in 
soybean acreage in the United States and, to a lesser extent, 
Brazil. The total world acreage harvested for soybeans in 
1973 is forecast at 92.63 million acres, indicating an increase 
from the previous year of 15 percent or 12.03 million acres.
 “This year’s record increase by over one-fi fth in world 
soybean production follows a 9-percent gain in 1972 and 
compares with the average annual increase of 5 percent 
during 1966-70. The United States and Brazil, the two 
major-exporting countries, account for 80 and 11 percent, 
respectively, of the net increment in 1973 world production.
 “The 1973 soybean harvests in the Soviet Union and 
Mainland China are expected to achieve a partial recovery 
from their weather-reduced volumes of 1972 equivalent to 
5 percent of the net increase in world production. Aggregate 
soybean production in the rest of the world, refl ecting larger 
crops in Mexico, Argentina, Colombia, Paraguay, Australia, 
Romania, and Thailand, accounted for 4 percent of the net 
increase in world production.
 “U.S. soybean production in 1973, based on crop 
conditions as of October 1, is offi cially forecast at 43.23 
million metric tons (1,588 million bushels)–24 percent or 
8.31 million tons (305 million bushels) above the 1972 
volume. The record increase in the 1973 U.S. soybean crop 
refl ects an increase in plantings 2.5 times greater than the 
previous record. Acreage harvested for soybeans is placed 
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at 56.17 million acres–up 23 percent, or 10.4 million acres, 
compared with the previous year. The prospective yield is 
28.3 bushels per acre, 1 percent above the 1972 level and a 
new all-time high.”
 “Mainland China’s 1973 soybean harvest is tentatively 
placed at 6.70 million tons–400,000 tons above the estimate 
for 1972. Fragmentary reports point to improved growing 
conditions in 1973, compared with 1972 when drought on 
the North China Plain and excessive rainfall in Manchuria 
are believed to have reduced output. Soybean area is 
estimated to have declined by roughly 5 percent in 1973, 
refl ecting competition from foodgrains and cotton on the 
North China Plain.
 “Soybean production in the Soviet Union also is 
expected to recover from the sharp decline of 1972 and 
may approximate 400,000 tons in 1973. The 1972 harvest, 
offi cially estimated at 260,000 tons, was 51 percent smaller 
than the 1971 crop. Production in the Soviet Far East in 
1972 is believed to have suffered from the same poor harvest 
weather that affected the harvest in Manchuria.” Address: 
USDA.

1706. Camacho, Luis H. 1973. Yield performance of soybean 
cultivars in tropical environments. In: International Inst. of 
Tropical Agriculture. Proceedings of the First IITA Grain 
Legume Improvement Workshop. See p. 26-35. Held 29 
Oct.–2 Nov. 1973 at Ibadan, Nigeria. [3 ref]
• Summary: “Soybean variety testing and breeding research 
is being conducted in several regions of the tropical world. 
The short-day photoperiod of the tropics affects both the 
vegetative and reproductive growth of the soybean plant. 
Although all varieties reach maturity, plant height and life 
cycle is considerably reduced. In spite of the effect of day 
length, some cultivars show excellent adaptation to tropical 
environments.
 “Data shown in this report includes information on 
variety testing obtained by the Grain Legume Improvement 
Program of IITA, and results of similar experiments 
conducted by ICA in Colombia, S.A. from 1970 to 1972.” 
Address: Colombian Inst. of Agriculture, Palmira, Colombia.

1707. Huxley, P.A.; Summerfi eld, R.J. 1973. Some effects of 
climatic factors and nitrogen nutrition on fl owering and plant 
yield in soya and cowpea. In: International Inst. of Tropical 
Agriculture. Proceedings of the First IITA Grain Legume 
Improvement Workshop. See p. 115-21. Held 29 Oct.–2 Nov. 
1973 at Ibadan, Nigeria. [11 ref]
• Summary: “This paper gives a general account of selected 
aspects of a program commenced in 1971, to study the 
physiology of some tropical grain legumes. The research 
is sponsored by the Overseas Development Administration 
of the British Foreign and Commonwealth Offi ce and 
it is run co-operatively with IITA [International Inst. of 
Tropical Agriculture]. The investigations commenced with 

experiments on soybean but, for the last 2 years, work has 
concentrated on the cowpea.” Address: Reading Univ., 
Reading, Berkshire, England.

1708. MacKenzie, D.R.; Shanmugasundaram, S. 1973. 
The AVRDC grain legume improvement programs. In: 
International Inst. of Tropical Agriculture. 1973. Proceedings 
of the First IITA Grain Legume Improvement Workshop. 325 
p. See p. 102-04.
• Summary: Includes a discussion of the soybean 
improvement program at AVRDC. “Genetic diversity for a 
soybean improvement program has been one of our primary 
concerns. In the eight months that this program has been 
established we have assembled more than 2500 soybean 
accessions. We are now searching for the genetic traits that 
we feel will be necessary for improved soybean varieties for 
tropical Asia...
 “Commercial plantings of soybeans on Taiwan 
consistently yield around 2 tons per hectare. Yields of up 
to 4 tons per hectare have been obtained with a present 
day popular variety in Taiwan when grown at triple the 
commercial plant density...
 “When considering the average yield levels of most 
Asian countries (i.e. less than one ton per hectare) and the 
demonstrated yield potential of the crop in the temperate 
region (i.e. up to fi ve tons per hectare) it is apparent to us 
that this crop deserves the emphasis which AVRDC has 
committed to soybean improvement.”
 Also mentions: Adzuki bean (Phaseolus angularis, 
Wight).
 Note: This is the earliest document seen (June 2014) 
concerning the work of AVRDC with soybeans. Address: 
The Asian Vegetable Research and Development Center, 
Shanhua, Tainan, Taiwan.

1709. Soybean Digest. 1973. Inoculation–Worth it or not? 
Dec. p. 10-12.
• Summary: “With the rapid expansion in soybean acreage in 
recent years, it’s likely that nearly every fi eld in the soybean 
growing area has been in soybeans at some time recently. So 
is it really worth the time and expense to inoculate soybean 
seed?
 “That’s the question we posed to several agronomists 
and farmers, and their response indicates that many farmers 
could probably forget about inoculation. But, they ask, why 
should they take a chance on eliminating something that’s 
very inexpensive and insures the grower that he’ll have 
a stand? And farther down the road, inoculants could be 
one of the things that provides the yield breakthrough that 
everyone’s been looking for in soybeans, some scientists 
feel.
 “Essentially, inoculation means infecting the soybean 
seed with rhizobia bacteria–not much different from a 
person’s getting inoculated to prevent a disease. In the case 
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of soybeans and rhizobia, one can’t survive without the other, 
and this inter–dependence is called symbiosis. Rhizobia need 
the soybean plant to provide nutrients for survival; soybeans 
need rhizobia to convert or fi x nitrogen into a usable form for 
the plant.
 “’For years inoculation has been considered good 
insurance and worth the effort,’ says Illinois agronomist L.V. 
Boone. ‘But in the last 5-6 years we’ve come to realize that 
where soybeans have been growing, we are possibly not 
getting any response from inoculation.’
 “Boone points to several research studies and says that 
in one case dating back to 1968, soybeans were planted 
in a plot in an area where soybeans had never been grown 
within a mile so far as could be determined. There was 
some response for inoculation in a zero fertility plot but 
where there was adequate fertility, there was little response 
for inoculation. Implements used in other plots or dust 
blowing through the area perhaps brought rhizobia to the 
uninoculated plots, Boone theorizes, but somehow rhizobia 
were apparently present in adequate numbers.
 “In another test this year, Boone says soybeans were 
planted in a fi eld where no soybeans had been grown for 
7 years. A number of inoculums and fungicides were tried 
in the fi eld. ‘All of the plots yielded about 57 bu/a with no 
variations for the differing treatments,’ Boone says.
 “Since some land will be coming back into production 
next year for the fi rst time in years due to new farm 
programs, inoculation may be a wise move on these acres but 
otherwise it may not be necessary, Boone feels. ‘I don’t want 
to suggest that farmers not inoculate, though, because it may 
be very worthwhile just from a peace-of-mind standpoint.’
 “That’s part of the thinking of L.R. Frederick, Iowa 
State University agronomist. ‘Why leave that one corner of 
your management out after you’ve invested a lot in fertilizer, 
seed, etc.?’ he asks. If inoculation were a practice that cost a 
lot of money, it would probably deserve a lot closer look by 
individual farmers. ‘But it costs so little that it’s better to go 
ahead and do it.’ he says. ‘It’ll cost you a lot more fi nding 
out whether you do need to inoculate than it would to just go 
ahead and do it.’
 “Frederick also points out that scientists need to look 
at the soybean-rhizobia process together rather than having 
some work just with soybeans and others just with rhizobia. 
‘We need to manage both parts of this. To put out some 
soybean seed and assume they’ll fi nd rhizobia is just like 
putting some rhizobia out in a fi eld and hoping they’ll fi nd a 
soybean plant,’ he says.
 A large table shows “Soybean inoculant yield trials.” 
The 4 columns are: (1) Soybean variety. (2) Inoculated yield 
(bu/a). (3) Uninoculated yield (bu/a). (4) Difference [in 
yield] (bu/a). For each of the 6 varieties there was a small 
increase in yield ranging from 0.98 for SRF 307 to 3.16 for 
SRF 300.
 “Frederick points out that a whole fi eld may have 

suffi cient rhizobia, but for some reason, there may be one 
spot where rhizobia are lacking. Losses from just a small 
spot could more than offset costs of inoculating the whole 
fi eld, he feels. And how do you know if you have any such 
spots or know where they are? Poor stands in some areas are 
probably due to a combination of reasons, but one of them 
could be insuffi cient rhizobia present in the soil if you do not 
inoculate or a poor job of inoculation if you used inoculated 
seed.
 “In addition to providing insurance, commercial 
companies say inoculation does mean higher yields (see 
table) despite Boone’s fi ndings to the contrary.
 “’Odds are 3 to 1 that the maximum benefi ts from 
nodulation cannot be counted on unless rhizobia are added 
through inoculation,’ says an offi cial at Rudy-Patrick in 
Princeton, Illinois. ‘Field plots show a consistent increase 
with inoculation of up to 2½ bu/a on fi elds that had soybeans 
previously,’ says Dr. R. Stewart Smith, research director 
for Agricultural Laboratories Inc. of Columbus, Ohio. ‘In 
most cases, this does not prove to be statistically signifi cant 
and, therefore, receives a lack of support by pure research 
personnel. However, to the farmer who is selling these extra 
bushels of soybeans at today’s prices, the increased profi t is 
more than welcomed.’
 “Another good reason for inoculation, company 
scientists say, is that increased use of herbicides, insecticides 
and fungicides may kill off more rhizobia or may even 
alter the effectiveness of those rhizobia which do manage 
to survive. There is also the possibility, Frederick says, 
that rhizobia strains could have disease epidemics just like 
varieties do or like T-cytoplasm corn had with blight a few 
years ago. ‘Data from several leading universities indicate 
that only about 25% of the rhizobia in the soil are effective 
nitrogen fi xers,’ points out Dr. Joe Marlow, Rudy-Patrick 
research director for inoculants. Dr. Smith adds that in one 
soil sample from a plot out of soybeans only one year, 57% 
of the nodules were large in size but green in color. ‘This 
indicates that many of the rhizobia that survived in the soil 
were still able to form nodules but were totally ineffective in 
nitrogen fi xation,’ he explains. ‘It is these ineffective strains 
of rhizobia which survive well in the soil that we must 
overcome with continued inoculation.’
 “The major signifi cance of inoculation is probably still 
to come, but overcoming the rhizobia and other bacteria 
already in the soil is a major obstacle, Frederick agrees. 
Perhaps somewhere there is a ‘super’ rhizobia that could do 
a better job than rhizobia prevalent in the soil today. That’s 
what Frederick and scientists in Minnesota, Wisconsin, 
commercial companies, etc., are trying to fi nd out.
 “The many different strains of rhizobia can be classifi ed 
into about 200 groups or serotypes based on their reaction 
with antibodies, according to Frederick. Just as varieties of 
soybeans have different characteristics, so do various strains 
of rhizobia. ‘Some strains infect the plant more easily; 
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some work better on different or all varieties,’ notes M.C. 
Kabel of Urbana Labs at Urbana, Illinois. Putting the right 
combination of rhizobia and varieties together might result in 
some signifi cant yield boosts, scientists theorize. But getting 
the right rhizobia to win out in a battle of numbers under 
the ground will take some better inoculation techniques, 
Frederick says.
 “Frederick says that one particular strain of rhizobia, 
Serotype 123 is dominant in Iowa although fi elds in various 
areas have differing rhizobia strains to a greater or lesser 
degree. Is this the best strain for current Iowa varieties? They 
may be or otherwise these varieties wouldn’t perform well 
and wouldn’t be chosen by Iowa farmers, Frederick says. But 
that doesn’t mean there couldn’t be still better combinations, 
he feels.
 “To get better strains of rhizobia established, however, 
inoculated rhizobia have to outnumber existing soil rhizobia 
by 1,000 or more to 1. Present inoculation methods result in 
so few inoculated rhizobia that only 5%-10% of the nodules 
are formed by the introduced strain, according to Frederick.
 “In his tests with a liquid inoculum, he’s been able to 
come up with 300 million or more rhizobia per seed, and 
in these cases, the number of nodules formed by inoculated 
rhizobia jumped from 40% to 90% of the total.
 “With some of the present inoculation methods, 
Frederick says rhizobia numbers drop off rapidly to perhaps 
only a few hundred per seed by spring if treated in the fall. 
“Personally, I inoculate at planting regardless of whether 
seed’s been pre-inoculated,” he says of his own test plots. 
Inoculating as close to planting as possible is recommended 
by all scientists” (Continued).

1710. Veeraswamy, R.; Rathnaswamy, R.; Palanisamy, G.A. 
1973. Biometrical studies of yield and yield components 
in the segregating population of Glycine max (L.) Merrill. 
Madras Agricultural Journal 60(9-12):1517-21. Sept/Dec. 
[11 ref]
• Summary: The variability present in 13 soybean varieties 
and 30 F-2 families was assessed. Named varieties included 
Bragg, Lee, Hill, Semmes, Mamloxi, Davis, and Hampton 
266. Address: 1. Assoc. Prof. of Agricultural Botany; 2-3. 
Instructors in Agricultural Botany. All: Dep. of Agricultural 
Botany, Tamil Nadu Agricultural Univ., Coimbatore 641003, 
India.

1711. Vieru, E. 1973. [High yields of soybeans at the State 
Agricultural Enterprise of Albesti, Botosani]. Cercetari 
Agronomice in Moldova 6:141-142. Oct/Dec. [Rom]*
Address: Interprinderea Agricola de Stat Albesti, Botosani, 
Romania.

1712. Dimov, Ts. 1973. Soiata–Visuodobivna i jelana kultura 
[Soya–High yielding and wishing? crop]. Kooperativno 
Zemedelie (Cooperative Agriculture) No. 4. p. 20-21. [Bul]*

Address: Bulgaria.

1713. Gadzhiev, O. 1973. Uplotnenie posevov sorgo [Mixed 
sowing of sorghum]. Zemledelie (Agriculture, USSR) No. 4. 
p. 50-51. [Rus]
• Summary: In 1969-71 irrigated trials with sorghum were 
conducted in the Azerbaidzhan [Azerbaijan] SSR. Sowing 
sorghum in mixtures with soybeans gave yields of 68.66 
tonnes/ha, compared with 51.83 tonnes/ha in pure stands. 
The yield form the mixture with soybeans was higher than 
in mixtures with Sudan grass (62.73), maize (62.1), vetch 
(58.18), cowpeas (62.76), fodder peas (Pisum arvense, 
61; also called fi eld pea), or peavine (Lathyrus species, 
60.73). Address: Sel’skokhozyaistvennyi, Institut, Baku, 
Azerbaidzhan SSR.

1714. Gonzalez, J.M. 1973. Ensayos comparativos de 
rendimiento y otras caracteristicas agronomicas y quimicas 
de ocho cultivares y de siete poblaciones segregantes de 
soya (Glycine max (L.) Merr.) en la sabana de Jusepin 
[Comparative trials of the yield and other agronomic 
and chemical characteristics of eight cultivars and seven 
segregated populations of soybeans in the savannah of 
Jusepin]. Ing. Agr. Thesis Jusepin, Universidad de Oriente, 
Escuela de Ingenieria Agronomica. 57 p. [Spa]*
Address: Venezuela.

1715. Ivanov, M. 1973. Za visoki dobivi ot soia [How to get 
high soybean yields]. Kooperativno Zemedelie (Cooperative 
Agriculture) No. 2. p. 18-20. [Bul]*
Address: Bulgaria.

1716. Velchev, V. 1973. Vlianie na azotnoto i fosfornoto 
torene varhu dobiva ot soia [Effect of nitrogen and phosphate 
fertilizers on soybean yields]. Pochvoznanie i Agrohimia 
(Pedology and Agrochemistry) No. 1. p. 105-10. [Bul; rus; 
eng]*
Address: Bulgaria.

1717. Food and Agricultural Organization of the United 
Nations. 1973. Soybeans: Area harvested, yield, and 
production. FAO Production Yearbook (Rome, Italy) 27:130.
• Summary: The following nations are listed for the fi rst 
time as soybean producers in the FAO Production Yearbook. 
* = Unoffi cial fi gure. F = FAO estimate. Bolivia: Harvested 
1,000 ha in 1971 and 1972, and 2,000* ha in 1973.
 Guyana: Harvested 1,000 ha in 1971*, 1972*, and 
1973F. Mal W Malays [Malaysia and West Malaysia]: 
Achieved yields of 1,417 kg/ha in 1961-65, 1,607 kg/ha in 
1971, and 1,500 kg/ha in 1972.
 Spain: Harvested 2,000 ha in 1971 and 1972, and 13,000 
ha in 1973.
 British Solomons [British Solomon Islands 
Protectorate]: Achieved yields of 1,000 kg/ha in 1961-65, 
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1971, 1972, and 1973.

1718. Fornari, Harry. 1973. Bread upon the waters: A history 
of United States grain exports. Nashville, Tennessee, and 
London, England: Aurora Publishers. xvii + 174 p. Illust. 
Index. 23 cm. Summarized in Soybean Digest, July 1973, p. 
18. [103* ref]
• Summary: The publication of this history of the U.S. 
grain trade coincides with Bunge’s 50th anniversary as a 
grain trader and handler. Bunge has more than 30 offi ces, 
and owns and operates over 100 grain storage elevators, 
terminals, and other facilities throughout the U.S. and 
Canada.
 Contents: Preface. Acknowledgments. 1. Corn from 
the colonies. 2. Antebellum seesaw. 3. La Belle Epoque. 4. 
Feasts, famines, and world wars. 5. 1945-1970: The staff of 
life. 6. 1945-1970: Feed grains, unlimited. 7. 1945-1970: The 
soybean explosion. 8. Portrait of an exporter. Bibliography.
 Chapter 7 titled “1945-1970 The soybean explosion” 
(p. 131-42), discusses early history of the soybean (poor), 
introduction into the USA, expansion of cultivation, early 
exports, effect of World War II on increased production, 
soybean oil and meal, Soybean Council of America.
 A graph (p. 139) shows U.S. soybean exports from 
1945-1970. A table (p. 140-41) gives the following U.S. 
soybean statistics yearly from 1945-1970: Acreage grown 
for all purposes, acreage harvested for soybeans, yield in 
bushels/acre, production (million bushels), domestic crush 
(million bu), exports of soybeans (million bu), soybean 
oil (million lb), and soybean meal (1,000 tons), exports of 
soybeans as a percentage of production, exports of beans 
and meal as a percentage of bean production, price received 
by farmers ($/bu), average prices of soybeans (#2 yellow 
at Chicago, $/bu), soybean oil (crude Midwest, cents per 
pound), soybean meal (44% protein, bulk, Decatur, $/ton of 
2,000 lb).
 This book contains 47 pages of illustrations (many very 
old) and photos.
 On the inside back dust jacket is a photo and biography 
of Harry Fornari, who was born in Rome in 1919 and came 
to the USA in 1939. Address: Great Neck, New York, Vice 
President, Bunge Corp.

1719. Holmberg, Sven A. 1973. Soybeans for cool temperate 
climates. Agri Hortique Genetica (Sweden) 31(1/2):1-20. [21 
ref. Eng; swe]
• Summary: An extremely interesting, infl uential, and 
original article. Contents: Introduction. Climate and 
temperature requirements of soya. Breeding soybeans in 
Sweden. Experiences from 30 years of soybean trials at 
Fiskeby. Summary.
 It begins: “Summer temperature and moisture are 
the main climatic factors regulating the distribution of 
the soybean as a crop. The limiting or inhibiting factor is 

moisture in the eastern and southern parts of Europe and 
temperature in the northwestern parts (Riede 1938). Within 
the framework outlined by temperature and water, latitude 
and photoperiodism guide the choice of varieties (Enken 
1959).”
 “Local soybean varieties developed and grown along the 
east coast of Hokkaido and adjacent islands of the Okhotsk 
Sea have proved of immense value for the breeding of 
soybeans for cool, temperate climates.”
 Enken (1959) defi ned minimum temperatures for 
different stages in the growth cycle of the soybean plant 
and showed that the fl owering stage is the most sensitive to 
temperature, requiring a minimum of 17-18ºC for normal 
fl owering. Most of Western Europe has a summer maximum 
temperature below or just about equal to V. Enken’s 
“biological minimum” temperature needed for the formation 
of reproductive organs and fl owering.
 For soybean breeders looking for basic material 
[germplasm] for adaptation to the cool climate of north 
western Europe, two different agro-climatic regions are of 
special interest: (1) Near Kushiro, Abashiri, or Nemuro on 
the northeastern coast of Hokkaido, Japan, and adjacent 
islands of the Sea of Okhotsk. (2) The northern zone of 
the Amurskaja region [Amurskaya Oblast] of East Siberia, 
Russia. In this old and recently developed soybean growing 
district (just north of the Amur River and of northern 
Manchuria), cold hardiness is the object of both natural and 
artifi cial selection. This zone is about 1,200 miles northeast 
of northeastern Hokkaido.
 “Summary: Cold tolerant soybean varieties are the result 
of a long period of natural selection and persistent effort 
of growers settled in the cool and foggy regions of the east 
coast of Hokkaido and adjacent islands of the Okhotsk Sea. 
These dwarf or semi-dwarf local varieties collected and 
investigated by Japanese research workers are of increasing 
importance to soybean breeding for cold tolerance in 
Hokkaido and elsewhere. The same varieties rank high in 
protein content and seed quality, but scarcely in seed yield. 
Their tolerance to cold weather has been the key which 
has opened to modern plant breeding large parts of north 
western Europe, including Sweden, to closer geneecological 
adaptation and further development of the soybean as a food 
crop. The variety Fiskeby V, in practical use as a garden 
variety, may be said to prove this. The existence in the 
Soviet Union of varieties with more moderate demands on 
germination temperature and high yielding varieties in the 
north of the United States are indicators of possibilities that 
further combination work will lead to further progress in 
producing varieties capable of competing with the cereals as 
modern agricultural crops.”
 Note: The earliest reference to Fiskeby V that we have 
seen in the literature appears in 1971 in the Annual Report–
Plant Breeding Institute. University of Cambridge. “Fiskeby 
V” is mentioned on pages 99, 111, and 114 of this report. 
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Page 99 states: “Soya Beans: The very low temperatures 
in September and October emphasized the need for early 
varieties and Fiskeby V signifi cantly outyielded all other 
varieties in a comparative trial of 25 varieties. The level of 
yield attained by Fiskeby V...”
 Tables: (1) Temperature requirements of the soybean 
(after Enken and Koloskov). The four columns are: Stage 
of development, “Biological minimum,” suffi cient, and 
optimum. The six stages are: Germination, emergence, 
formation of reproductive organs, fl owering, seed formation, 
and ripening. For fl owering (as an example), the three 
temperatures are 17-18, 19-20, 22-25ºC.
 (2) Some data regarding summer climates of certain 
stations situated in warm and cool temperate areas, 
respectively. The four columns are: Station (in two groups), 
period (years during which temperatures were measured), 
latitude, warmest summer month ºC, summation of day-
degrees ºC 5 months. The stations are: Warm temperature: 
Columbus, Ohio, USA; Chicago, Illinois, USA; Shenyang 
(Mukden) China; Sapporo (Hokkaido) Japan; Pinkiang 
(Harbin) China; Chabarovsk [Kabarovsk], East Siberia, 
USSR [Russian Federation]; Winnipeg, Manitoba, Canada. 
Cool temperate: Abashiri, Hokkaido, Japan; Nemuro, 
Hokkaido, Japan; Brussels (Uccle), Belgium; London (Kew), 
England; Manchester, England; Copenhagen, Denmark; 
Norrköping (Fiskeby) Sweden–1931-1960 Norrköping 
(Fiskeby) Sweden–1960-71. Of all the stations listed, 
Fiskeby has the highest north latitude (58º36’), the coolest 
summer month (July, 16.2ºC), and the smallest summation 
of day-degrees over 5 months (2120–compared with 3192 in 
Columbus, Ohio).
 (3) Mean temperatures, ºC, at Fiskeby / Nörkopping 
(latitude 58º36’), for the years 1970-1972. Temperatures are 
given each year for the months of April, May, June, July, 
August, September, October. August was the warmest the 
fi rst year and July the 2nd and 3rd years.
 (4) Local varieties of insular breed in yield tests at 
Fiskeby 1970-1972. Control: Fiskeby V. The nine columns 
are: Variety, year (1970, 1971, 1972), date of seeding, date of 
bloom, date of ripeness, mean height of plants (cm), plants 
per square meter, seed weight (grams/plant), yield (kg/ha). 
The varieties include: Toshi-dai 7910, Karafuto 1 (from 
South Sakhalin), Fiskeby V, Kamishunbetsu, Chishima (from 
the Kuril Islands).
 (5) Market varieties of continental breed in yield 
test at Fiskeby 1970-1972. Control: Fiskeby V. The nine 
columns are the same as those in Table 4. The varieties are: 
Amurskaja 310, Smena, Severnaja 4, Fiskeby V, Altona. 
The highest yield (2,905 kg/ha) was from Amurskaja 310 in 
1972, planted on 25 April. The 2nd highest yield was from 
Smena in 1972, planted on 25 April. The 3rd highest was 
from Fiskeby V in 1972, planted on 25 April.
 (6) Soybean varieties from three different agro-climatic 
regions–tested for germination in sand at a temperature of 

9ºC in the day-time and 7ºC during the night. Almost all of 
each group would germinate at 20ºC. The table shows the 
per cent visible sprouts above sand surface after 14 to 21 
days. The varieties in group 2 (Amurskaja 310, Severnaja 4, 
Smena) had the highest germination rates (range: 79-83% 
visible after 21 days).
 (7) Soybean varieties from three different agro-climatic 
regions–tested for germination in sand at a temperature of 
8ºC in the day-time and 6ºC during the night. Again, the 
varieties in group 2 (Amurskaja 310, Severnaja 4) had the 
highest germination rates (range: 55-66% visible after 26 
days). They also had the longest mean length of seedlings 
after 26 days (47-48 mm).
 (8) Protein and oil content of soybean varieties, grown 
at Fiskeby, during the years 1970-1972. In 1971 the mean 
protein content was 43.9% (range 39.1-48.4%) and the mean 
oil content was 14.9% (range 13.3-17.3%). In 1972 the mean 
protein content was 41.8% (range 38.3-47.0%) and the mean 
oil content was 15.8% (range 13.6-17.7%).
 (9) Advances in earliness and lowering of temperature 
requirement, expressed in days from sowing and day-degrees 
ºC, respectively, in the breeding material at Fiskeby.
 (10) Results regarding the variety Fiskeby V from 
Fiskeby near Norrköping during the years 1960-1972. The 
fi fteen columns are: Year, seed yield (kg/ha), plants per 
square meter, planting date, start of fl owering date, date of 
ripeness, days from planting to fl owering, days from planting 
to ripeness, summation of daily mean temperatures ºC from 
planting to fl owering, summation of daily mean temperatures 
ºC from planting to ripeness, mean temperatures ºC from 
planting to fl owering, mean temperatures ºC from 1st fl ower 
and 30 days ahead, mean temperatures ºC from planting 
to ripeness, total rainfall from June to August (mm), total 
sunshine hours from July to August. The highest seed yield 
was in 1972 (2,290 kg/ha); the 2nd highest was in 1970 
(2,030 kg/ha).
 (11) The variety Fiskeby V at Fiskeby during the periods 
1960-1972 and 1968-1972.
 Figures (graphs unless otherwise stated): (1) Yield in 
relation to average July temperature for the years 1970-1972 
for the varieties Fiskeby V, Chishima, Amurskaja 310, and 
Altona [developed at the University of Manitoba, Canada]. 
As the July temperature increases, so does the fi nal seed 
yield.
 (2) Yield in relation to general temperature requirements 
(Sum of day-degrees). For the varieties Fiskeby V, Chishima, 
and Amurskaja 310. As the sum of day-degrees increases, so 
does the fi nal seed yield–dramatically.
 (3) Soybean varieties from 3 different agroclimatic 
zones tested for germination in sand at a day temperature of 
9ºC and a night temperature of 7ºC (See table 6). The variety 
with the highest germination after 21 days is 1091-3-1-6-1 
from zone 3.
 (4) Soybean varieties from 3 different agroclimatic 
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zones tested for germination in sand at a day temperature of 
8ºC and a night temperature of 6ºC (See table 7).
 (5) Chart showing the origin / pedigree of Fiskeby V 
and some other interesting lines from the breeding material–
including 1110-5-5-5 and 990-13-2-5-3-1-1 and 1091-3-1-6-
1.
 (6) Photo (7.5 by 11 cm, black and white) showing fi elds 
of “A nice, evenly ripening crop of Fiskeby V in September 
1971, with the buildings of the Fiskeby-Breeding Station 
near Norrköping in the background.
 (7) Rayed diagram of recent crosses made including 
1091-3-1-6-1 (which is at center of diagram).
 (8) Photo of three dry soybean plants with a ruler 
measuring 0 to 70 cm at the right. Cross 1174, 1091 x 
Fiskeby V. From left to right: F-2 plant from cross 1174, 
Fiskeby V, another F-2 plant from cross 1174.

1720. IRAT–Cameroun. 1973. Grand-Comore, Anjouan: 
Amélioration variétale du soja [Great Comoro and Anjouan: 
Soybean varietal improvement]. IRAT-Comores Rapport 
Annuel (Moroni) 51 p. For the year 1972. See p. 12 and 28. 
[Fre]
• Summary: Page 12 states that at Great Comoro island three 
soybean varieties (Nanisana, Maxloxi, and 11 H 55) were 
set aside from among the 63 varieties of the 1972 collection, 
since they gave good results and yields last year (1971-72). 
However in a varietal trial this year at Bandasamlini, these 
varieties fell short of the yields hoped for. The yields for 
1971-72, and for 1972-73 are shown for each variety in 
kg/ha: 11 H 55, 1,566 and 702; Nanisana 1,900 and 712; 
Maxloxi 1,666 and 841. The excessive rainfall in 1972-73 
at the test site made this a bad season for legumes, and it 
particularly infl uenced their germination, yields, and seed 
size.
 Page 28 notes that at Anjouan, four soybean varieties 
were chosen from the 1971-72 collection at planted 
at M’Rémani (altitude 800 meters) on terraces. The 
heterogeneity of the soil and the low level of soil fertility 
strongly infl uenced the yields: Biloxi VIII 1,902 kg/ha, 
Nanisana 951 kg/ha, Palmetto 942 kg/ha, and 11-H55-F4-126 
660 kg/ha. Address: Comoro Islands.

1721. Konova, L.; Rainova, L. 1973. Biologichni i stopanski 
kachestva na introdutsipani sortove soia. II. [Biological and 
commercial properties of introduced soybean varieties. II.]. 
Rastenievudni Nauki (Plant Science, Bulgaria) 10(5):75-84. 
[4 ref. Bul; eng; rus]
• Summary: “Twenty-two introduced soybean varieties were 
studied under Sofi a conditions. Their seed yields, crude 
protein and fat contents of seed as well as the complexity 
of yield were subjected to the study.” The mid-season 
varieties proved to be the best producers. The highest seed 
yield, 2,413 kg/ha, was obtained from the Hungarian variety 
Szurkebarat, followed by the Canadian variety, Merit, with 

2,340 kg/ha. Address: Inst. of Genetics and Plant Breeding, 
Sofi a, Bulgaria.

1722. Zambia. Ministry of Rural Development. Rural 
Information Services. 1973. Soya bean production. Lusaka, 
Zambia: Rural Information Services, Ministry of Rural 
Development. 9 p. 21 cm. [Eng]
• Summary: Discusses: Soils. Land preparation. Lime. 
Fertilizer (and nitrogen fi xation). Varieties (Hale 3, Davis; 
“The viability of soyabean seed rapidly deteriorates and 
fresh seed should be planted each season”). Time of 
planting. Yields (1450-1800 kg/ha = 16-20 bags/ha). Forage 
soyabeans: varieties (S.H.R. 12, Hernon 147, hay). Address: 
Lusaka, Zambia.

1723. Singh, J.N.; Negi, P.S.; Tripathi, S.K. 1974. Effect 
of planting date, plant population and row spacing on yield 
and other characteristics of soybean in tarai region of Uttar 
Pradesh. Indian J. of Agricultural Sciences 44(2):101-05. 
Feb. [13 ref]
• Summary: This experiment was conducted during the rainy 
season of 1969 and 1970. Delay in planting from June 11 
to July 21 reduced the fl owering and maturity period, plant 
height, number of branches and lodging, but increased the 
seed weight and yield. “An increase in the plant population 
increased the lodging and mortality percentage and reduced 
the yield.” A population of 200,000 plants per hectare 
produced the maximum yield. “A change in row widths did 
not infl uence yield.”
 Note that American soybean varieties behave differently 
under the agro-climatic conditions of India than under 
those of the USA. Address: Govind Ballabh Pant Univ. of 
Agriculture and Technology, Pantnagar, Uttar Pradesh.

1724. Soybean Digest. 1974. Soybeans high income crop in 
Philippines. Feb. p. 38b.
• Summary: “The shortage and resultant soaring prices of 
soybeans have made them a profi table crop for the Republic 
of the Philippines. The government reports gross income per 
acre of $453.00 with production costs of $69.00/acre and 
production at 36 bu/a.
 “Present production in the Republic is far short of 
meeting local requirements with soybean imports from 1969-
73 exceeding 4.4 million bu and valued at $24 million.
 “The Philippines government is, therefore, attempting 
to encourage production of soybeans by offering a ‘price 
support plan’ to assure reasonable profi ts for the farmers 
regardless of the world market and with a government 
guarantee of foreign loans and remittances of profi t in 
foreign exchange for foreign investors.
 “Production should increase with the knowledge that 
the soybean crop, which is planted in late September or early 
October, can be produced successfully in many areas of 
the Republic. Many varieties of soybeans have been found 
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adaptable to the Philippines soil and climate.”

1725. Caldwell, B.E. 1974. Developing the soybean’s 
potential. Tennessee Valley Authority, Bulletin Y-69. p. 18-20. 
March. Soybean: Production, Marketing, and Use.
• Summary: Contents: Introduction. Much higher yields 
possible. How to reach potential. Step-by-step progress. 
Challenge can be met. Address: Staff Scientist, National 
Program Staff, Plant and Entomological Sciences, USDA-
ARS, Beltsville, Maryland.

1726. Judd, Robert W. 1974. Strategy for reaching 
production potential. Tennessee Valley Authority, Bulletin 
Y-69. p. 185-87. March.
• Summary: Contents: Introduction. Cannot depend on acres. 
Many things required. Team effort. Sell progress. Address: 
Managing Director, National Soybean Crop Improvement 
Council.

1727. Nelson, P.T. ed. 1974. Soybeans. Zambia Dept. of 
Agriculture, “How to Grow” Series. No. 2. 10 p.
• Summary: Contents: Introduction. Climate. Soil 
requirements. Rotation. Seed (Varieties suited to Zambia). 
Land preparation. Fertilizer recommendation. Planting: 
Timing, spacing, population. Field management. Diseases. 
Pests. Harvesting. Curing and/or drying. Storage and 
handling. Marketing. Yields (excellent management yields 
2,250 kg/ha, good management gives 1,800 kg/ha, average 
crops are in the range of 1,350–1,800 kg/ha). Address: Chief 
Crop Husbandry Offi cer, Dep. of Agriculture, Mulungushi 
House, Lusaka, Zambia.

1728. Nelson, Werner L. 1974. Resources for soybean 
production. Tennessee Valley Authority, Bulletin Y-69. p. 21-
27. March. Soybean: Production, Marketing, and Use. [32 
ref]
• Summary: Contents: Introduction. Better know-how at 
hand. Soils: Plow pans, soil series, water table, chemical 
characteristics, erosiveness. Climate. Other factors: Nutrient 
supply, cropping practices, irrigation. Summary. Address: 
Senior Vice President, Potash Inst. of North America, West 
Lafayette, Indiana.

1729. Parks, W.L.; Livingstone, S.; Overton, J. 1974. 
Effects of water and light on soybean yield. Tennessee 
Valley Authority, Bulletin Y-69. p. 33-38. March. Soybean: 
Production, Marketing, and Use. [26 ref]
• Summary: Contents: Introduction. Moisture relationships 
in soybean production. Energy relationships in and around 
the soybean canopy. Address: 1. Prof.; 2. Graduate Research 
Asst.; 3. Assoc. Prof. All: Dep. of Plant and Soil Science, 
Univ. of Tennessee.

1730. Reynolds, Gary. 1974. Let’s break the soybean yield 

barrier. Farm Journal 98(3):21, 44. March.
• Summary: There is reason to believe that soybean yields 
can be doubled in the next 20 years–if you [American 
farmers] get the help you need from researchers and if you 
give soybeans the attention they deserve.
 The 1973 national average was 27.8 bu/acre–a disgrace, 
up only 53% from 20 years ago, while corn yields are up 
125% and grain sorghum yields have jumped a remarkable 
220%.
 But Wilbur A. Wassenburg (photo) and sons of Nemaha 
Co., Kansas, made a remarkable 91.2 bu/acre last year on 5.2 
acres of bottom land. “That’s the highest yield ever recorded 
in a state contest.” A yield of 80.1 bu/acre was recorded in 
Mississippi and 70.1 bu/acre in North Carolina. Other top 
yields for 1973 range from 44.3 to 67.6 bu/acre.
 So how do they do it? Scientists know that soybeans 
give higher yields when the rows are much closer together 
(thicker stands), with 15 inches between rows rather than the 
typical 30 inches. Some record holders believe in shallow 
planting–no more than 1½ inches–if the moisture is there. 
And in inoculating seed at extra heavy rates. And in using 
“better drills and precision planting.” Perhaps the quickest 
and easiest way to increase yields is to cut harvest losses by 
running your combine slowly and keeping the cutter bar low. 
Harvest losses run from 2-3 bushels/acre and about 80% of 
that occurs at the cutter bar. Of course, choosing the best 
variety is crucial, “but don’t hold your breath waiting for 
hybrids.” Even if breeders do manage to develop a hybrid, it 
may not be commercially viable “because of exorbitant seed 
production costs.”
 Laurel Meade, former head of USDA’s Export 
Marketing Service, notes that U.S. markets for soybeans 
have grown by 600 million bushels since 1967 and he 
predicts they will grow that much again by 1980–if farmers 
focus on increasing their soybean yields. precision planting.

1731. Soybean Digest. 1974. Farmers rate the herbicides. 
March. p. 6-7.
• Summary: “It doesn’t take much juggling of fi gures to 
illustrate the magnitude of herbicides on soybean production.
 “You can start with the number of growers using some 
type of chemical for weed control. Based on a Soybean 
Digest survey of nearly 350 producers, the non-herbicide 
user is somewhat of a rarity–96.5% of those responding 
reported they used at least one herbicide in 1973. Nearly 
60% of all those responding say they used two or more 
herbicides with some Southern growers mentioning a half 
dozen or more depending on their specifi c weed problems.
 “Midwest growers reported they spent an average of 
$6.62/acre on herbicides last year while Southern growers 
were paying out somewhat more–about $8.85/a. Of those 
96.5% who used herbicides, the cost ranges from about $2/a 
to as high as $18/a in the Midwest or $26/a in the South, 
according to the survey.
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 “Putting user and cost fi gures from the survey together 
and projecting them on a national basis, a quick calculation 
indicates farmers spent something like $400 million on 
soybean herbicides in 1973. For this investment, big as it is, 
farmers may have gotten nearly a billion dollars in returns, 
however. If you assume average yields were about 10% or 3 
bu/a higher because of herbicides–that’s just a guesstimate, 
not a scientifi c calculation–then total production was about 
165 million bu. higher than it would have been without 
herbicides and at $6/bu...
 “With fi gures like that, it’s no surprise that soybean 
growers are quite concerned about how their herbicides 
perform, especially if they don’t perform as expected. The 
table indicates that farmers generally fi nd most herbicides 
do a satisfactory to excellent job. For example, Trefl an, the 
leading herbicide in both the Midwest and South, according 
to the survey, was rated good or excellent by 77.5% of those 
who listed it. Amiben, Lasso, Lorox, Sencor and some other 
leading herbicides rated about as well. Some growers say 
they plan to add perhaps one new herbicide for a specifi c 
problem or as an experiment this year, but of those who plan 
to use basically the same herbicides this year as last, here are 
some comments on what they’ll use and why:”
 There follow many short comments (quotations) and the 
state from which it came.

1732. Kimber, A.J. 1974. Crop rotations, legumes and more 
productive arable farming in the highlands of Papua New 
Guinea. Science in New Guinea 2(1):70-79. April. [2 ref]
• Summary: Discusses the results of trials from Nov. 1955 
to Nov. 1967 comparing (a) short crop rotations in which 
the land was cropped continuously with annual crops (sweet 
potato / sorghum / soyabean or groundnuts) with (b) long 
rotations.
 Soybean was included only in rotation 3, a short rotation 
with three annual crops: Sweet potatoes, sorghum, and 
soybeans. Soybean yields (in kg/ha of unshelled pods) were 
428 in the fi rst cycle, 1,588 in the second, and 1,719 in the 
third. Conclusions: Short rotations are the generally most 
profi table for farmers. It is necessary to diversify arable 
farming in the Highlands, especially by including legumes in 
the rotation. “Two of the most likely candidates are peanut 
and soybean...” Note: It would appear that the soybeans in 
rotation 3 were fi rst planted in 1956.
 Legumes are found in many parts of the country. In 
the Highlands, large areas are planted to winged bean 
(Psophocarpus tetragonolobus) and peanuts rotated with 
sweet potatoes.
 Note: This is the earliest document seen (July 2007) 
that clearly refers to soybeans in Papua New Guinea, or 
the cultivation of soybeans in Papua New Guinea (1956). 
Address: D.A.S.F., Highlands Agric. Exp. Station, Aiyura, 
Papua New Guinea.

1733. Soybean Digest. 1974. What makes a yield champion. 
April. p. 16-18.
• Summary: “Increased production of soybeans in the U.S. 
has, to date, been a result of increased acreage. If the U.S. 
is to remain a reliable supplier of soybeans to the world, per 
acre yields must increase substantially in this decade.
 “Soybean yield champions were selected in 23 states 
following the 1973 crop year with winning yields that were 
in most cases twice and sometimes three times the average 
yield for their state. This year’s yield champions emphasized 
soil fertility, using the correct variety and above all, effective 
weed control.
 “The Delaware winner, Homer Torbert, used a method 
of planting which is gaining increased acceptance as 
herbicides are developed which can effectively control 
most weeds. Torbert achieved a yield of 80.7 bu/a planting 
in 8-inch rows with 3 to 4 plants per square foot using 
herbicides for weed control.
 “These men are exceptional farmers but the sound 
management techniques they use to achieve spectacular 
yields are ones available to all soybean producers. By 
taking a little extra time with their soybean fi elds, they 
produced fi rst-class yields and top-notch profi ts. While the 
same methods will not work for every grower, extra care in 
planning, planting and harvesting your soybean crop could 
make you a 1974 Soybean Yield Winner.
 “Alabama: ‘We try to keep our fertility level high.’ Ed 
Garrett, Mooresville, 54.08 bu/a.
 “’In the fall, we broadcast 300 lbs/a of 8-24-24 with 0.4 
lbs/a of Boron. The year before, the fi eld was in cotton and 
received the same amount of fertilizer in addition to 80 lbs. 
of anhydrous ammonia.’ The Decatur clay loam fi eld was 
limed last spring with 1 ton of lime per acre. He shredded 
cotton stalks in the fall, applied fertilizer, then chisel plowed 
about 7 to 8 in. deep in January and again in February. Weed 
control consisted of Planavin, Cobex and Trefl an preplant, 
Sencor in 16-in. bands at planting plus two cultivations and 
once-over roguing by hand. Garrett planted certifi ed Dare in 
38-in. rows at 55 lbs/a, adding inoculant and fungicide to the 
hopper boxes.
 “Arkansas: ‘Good seedbed and fertilizing are the major 
factors.’ John Reidhar, Des Arc, 66.1 bu/a. “Reidhar started 
his winning soybeans by disking his rice stubble down in 
December. In late spring, he disked 6 in. deep and leveled 
the land twice with a plane. The Arkansas champ believes 
in good fertility for his crops. In early May, he disked down 
200 lbs/a of 8-28-28 (with molybdenum added). His 1972 
rice crop received 260 lbs/a of “triple-13” preplant and 
260 lbs/a of 45-0-0 at the internode stage. He then pulled a 
cultipacker behind a tumbling steel harrow across the fi eld to 
put the fi nishing touches on his seedbed. He planted certifi ed 
Dare in 36-in, rows at 1 bu/a. Reidhar used both chemical 
and mechanical weed control methods.
 “Delaware: Eight-inch rows produce highest yields. 
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Homer Torbert, Frederica, 80.7 bu/a.
 “Torbert’s winning yield was on a fi eld double-cropped 
after barley this year. The fi eld had received 500 lbs. of 5-20-
20 fertilizer disked in ahead of the small grain the previous 
fall and 60 lbs. of actual nitrogen applied in the spring. 
Torbert disked the barley stubble once then followed with 
a 10-foot disk, drill and packer combination. The drill is a 
standard grain drill equipped with depth vanes that plant the 
soybeans in 8-in, rows. “This is a standard procedure for all 
our doublecropped beans.” Torbert planted York at 75 lbs/a 
in 8-in, rows. For weed control, he applied Lasso. He says he 
has no broadleaf problem following the small seed crops.
 “Florida: ‘Soybeans feed deep, so all of our land is 
fertilized and plowed 10 to 12 in. in depth.’ A. Raymond 
Chance, Cantonment, 50.1 bu/a.
 “To keep fertility high, Chance applied 1,000 lbs. 0-20-
20 and 300 lbs. anhydrous ammonia to his corn crop in 1972. 
He also added 1 ton of lime to the Tipton heavy clay soil 
to keep the pH around 6.0. On his championship soybeans, 
Chance added 800 lbs. of 0-16-3. ‘I try to fertilize according 
to soil samples, and any carryover fertilizer from corn is a 
bonus.’ After plowing down the fertilizer in the fall, he chisel 
plowed and disked in the spring to prepare his seedbed. Two 
weeks before planting, he applied Trefl an and incorporated. 
Chance planted Hood and Bragg in 36-in. rows at 50 lbs/a.
 “Georgia: ‘Residual plus additional fertilizer boosted our 
yields.’ Curtis Welch, Ranger, 62.37 bu/a.
 “Welch’s winning fi eld was a 32-acre sandy loam, 
bottom-land fi eld that had been in corn for the past 3 years. 
He attributes his high yield to good fertility and weed 
control. ‘We feel that residual fertilizer from last years’ 
corn crop and the addition of 900 lbs. of 20-5-24 this year 
boosted our yields. We had excellent weed control from the 
herbicides used,’ he says. Welch broadcast Trefl an before 
planting and used a band application of Dyanap. A rolling 
cultivator and a sweep cultivator were used to control the 
stragglers and herbicide-resistant weeds. Welch used Ransom 
certifi ed seed in 36-in. rows at a rate of 35 to 40 lbs/a.
 “Illinois: ‘Fertilizer, weed control produce winning 
yield.’ Don Kuhle K., Assumption, 70.11 bu/a.
 “(George Fluegel, Leroy, placed fi rst in the Illinois 
contest but went on the Elanco Tour in 1971, and is ineligible 
for this year’s trip.)
 “Kuhle’s soybean yield was made on a 40-acre black 
loam fi eld in alfalfa last year. The 1973 crop received 200 
lbs. of actual nitrogen and 100 lbs/a of 0-20-20. Liquid 
fertilizer was also sprayed on after the soybeans were up. 
Kuhle applied Trefl an and incorporated. He planted Williams 
because ‘they grow rank and tall, and they stand well,’ in 30-
in. rows at a rate of 75 lbs/a.
 “Iowa: Seedbed, chemicals, moisture important to Iowa 
champion. Willis Vander Linden, Leighton, 59.73 bu/a.
 “Vander Linden’s winning fi eld is a Mahaska silty clay 
loam and was in corn last year and soybeans the year before. 

His 1972 corn crop received 150 lbs. of anhydrous ammonia 
before planting and at planting 200 lbs. of starter fertilizer 
high in phosphate and potash. To prepare the seedbed, he 
disked the corn stalks down about 4 in., plowed the fi eld to 
a depth of 8 in. and before planting disked the fi eld twice 
more. Vander Linden planted Wayne seed in 30-in. rows at 
60 lbs/a. He used certifi ed seed that had been inoculated and 
treated. For weed control he broadcast Cobex ahead of the 
disk and cultivated once.
 “Kansas: Newest production practices make 
recordbreaking yield. W.A. Wassenberg, Baileyville, 91.2 
bu/a.
 “Wassenberg paid special attention to soil preparation 
and planting (Cutler variety). The fi eld was a creek bottom 
with plenty of subsoil moisture and high soil test readings, 
but by using a combination of Trefl an and Sencor herbicides 
preplant, he could plant in 15-in. rows and never cultivate. 
The fi eld had a history of heavy weed infestation but only 
a light hoeing was necessary in a few spots where weeds 
escaped the herbicide. The narrow rows were planted by 
making one pass with a six-row, 30-in. row planter, then 
doubling back and planting the middles. He used 90 lbs. of 
seed per acre.
 “Kentucky: ‘To get high yields, you have to shoot for 
them.’ Edward Richards, Owensboro, 64.4 bu/a.
 “Richards winning yield was made on a 36-acre sandy 
loam fi eld that had been in corn the past 2 years. ‘Good 
weed control, fertility, variety and population are the main 
elements that you can control.’ The fi eld was limed with 3 
tons of lime per acre in 1968. The 1972 corn crop received 
250 lbs. of actual nitrogen, 100 lbs. of phosphorous and 300 
lbs. of potash. He planted Calland and Cutler varieties in 
30-in. rows at 45 lbs/a. For weed control, Richards fl ew on 
Lorox and Lasso at recommended rates and cultivated three 
times” (Continued).

1734. Soybean Digest. 1974. What makes a yield champion 
(Continued–Document part II). April. p. 16-18.
• Summary: (Continued): Louisiana: ‘Good weather, weed 
control and plant population.’ Robert Dupre, Ville Platte, 
62.8 bu/a.
 “Dupre applied 300 lbs. of 6-24-24 plow-down to his 
winning fi eld, a silt loam soil, which was in soybeans the 
past 2 years. To prepare the seedbed, Dupre disk-plowed 6 
in. deep to bury a ryegrass cover crop. He then disked twice 
and applied Trefl an for weed control. He planted certifi ed 
Bragg in 40-in, rows at 45 lbs/a. ‘I had no problems at 
harvesting; I drove real slow,’ Dupre says.
 “Michigan: Plants in narrow rows to utilize equipment 
and for increased weed competition. Robert Canfi eld, 
Decatur, 57.57 bu/a.
 “To prepare his seedbed in early May, Canfi eld spread 
50 lbs. of 0-0-60/a and then deep-plowed. To control weeds, 
he disked twice and applied Trefl an preplant and then Sencor 
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pre-emerge. Canfi eld planted Amsoy 77 in 15-in. rows at 90 
lbs/a with a modifi ed pickle planter. “I like narrow row beans 
because I can use my existing pickle equipment, and weed 
competition is reduced because the beans cover faster.” He 
also applied 200 lbs/a of 15-30-15 as a starter fertilizer at 
planting.
 “Minnesota: ‘Fertilizing, spraying and cultivating for 
weed control and a good seedbed produce a good soybean 
crop.’ Dennis Huebsch, Good Thunder, 62.98 bu/a.
 “’I usually follow a corn-soybeans-oats rotation,’ 
Huebsch comments. His 1972 corn crop received 200 
lbs. liquid nitrogen and 400 lbs. 4-13-10. His soybeans 
received 200 lbs. each 0-0-60 and 18-46-0. He fall plowed 
the cornstalks and disked once for seedbed preparation and 
applied Trefl an for weed control. Huebsch planted SRF 307 
in 30-in. rows at 50 lbs/a. Ii also uses a rotary hoe for weed 
control. ‘It loosens up the ground. It’s really important to 
keep the ground open after a rain.’
 “Mississippi: Follows cotton with soybeans. Albert L. 
Andrews, Leland, 80.1 bu/a.
 “Beside a good growing season, Andrews feels that deep 
chiseling and the use of chemicals helped boost his yields. 
After shredding the cotton stubble, Andrews chiseled three 
times crossways at a 4 to 6 in. depth. ‘Chiseling helps to 
sink the moisture deeper than plowing,’ Andrews says. To 
combat weeds, he broadcast Trefl an and at planting applied 
Sencor in a 20-in, band. Andrews used Dare seed in 40-
in. rows at 75 lbs/a. He follows his cotton with soybeans 
because, ‘soybeans use up the residual fertilizer, especially 
the phosphate and potash.’ He doesn’t apply any fertilizer to 
his soybeans.
 “Nebraska: ‘You’ve got to love ‘em-not treat them like a 
second crop.’ Frank Kraus, Beaver Crossing, 51.4 bu/a.
 “’High fertility, good seedbed, shallow planting and 
good weed control,’ were the things Kraus listed fi rst 
when asked how he grew his high yield. He usually rotates 
soybeans with corn or milo, applying about 200 lbs. 8-16-
16, and up to 240 lbs. of anhydrous ammonia on corn. He 
uses no fertilizer on dry land soybeans, but applies 200 
lbs. of 8-16-16 to his irrigated soybeans. For weed control, 
he normally applies Trefl an and tandem disks twice to 
incorporate. Kraus used Calland seed planting in 36-in. rows. 
In 1974, he wants to try narrow rows on part of his acreage, 
using Trefl an and Sencor and no cultivation.
 “North Carolina: ‘Soybean yields were good all the way 
across last fall.’ George Prayer Jr., Ayden, 70.1 bu/a.
 “Prayer’s winning fi eld was in tobacco the year before 
and had 1,600 lbs/a of 4-8-12 and 100 lbs. of 15% nitrate 
of soda. He soil tested the fi eld in the fall of ‘72 and spread 
1,800 lbs/a of lime. Six hundred lbs. of 3-9-18 were applied 
to the winning soybean fi eld in 1973. Prayer planted certifi ed 
Bragg which had been inoculated in 28-in. rows at 50 lbs. of 
seed per acre. To control weeds, he used Lasso and cultivated 
twice with a 4-row cultivator with sweep-type shovels.

 “North Dakota: ‘Soybeans have been an excellent cash 
crop.’ Duane Mergner, Arthur, 46.02 bu/a.
 “Mergner grew his championship soybeans on a 56-
acre fi eld of Barnes silty clay loam that had been in barley 
and summer fallow. In August, Mergner plowed his fi eld 
to a depth of 8 in. Two months later, he applied 50 lbs. of 
nitrogen and fi eld cultivated. The year before, he had applied 
80 lbs/a of anhydrous ammonia and 100 lbs/a of 18-46-0. 
Mergner applied Trefl an preplant and when his soybeans 
were about 3 in. tall, he cultivated and applied MCPA for 
cocklebur. During the season, Mergner cultivated twice and 
hand weeded once. He planted certifi ed Swift seed in 30-in. 
rows at 65 lbs/a.
 “Ohio: Shallow planting, herbicides make the difference. 
Wilbur Lamp, Canal Winchester, 65.3 bu/a.
 “Lamp’s winning yield was on a 23-acre silty clay loam 
fi eld that had been in corn the past year. Lamp had manured 
heavily the previous fall and applied 2 tons of lime per acre 
to keep the soil pH at 6.6. He followed in the spring with 
150 lbs/a of 7-37-7 fertilizer. Nitrogen had been applied to 
the previous year’s corn crop. Following plowing, herbicide 
application of Lasso and Lorox, disking and harvesting, 
Lamp planted using 60 lbs/a of inoculated Williams seed. He 
used a spring-toothed harrow in front of the planter, which 
plants 28-in. rows.
 “Oklahoma: ‘We only drill where we’re sure of good 
weed control.’ Jack Limon, Coweta, 61.73 bu/a.
 “Limon attributes his high yield to good soil fertility, 
weed control and timely rains. He applied 200 lbs. of 0-46-
60 and limed with 2 tons per acre 3 years ago. For weed 
control, Limon had Trefl an fl own on 3 weeks before planting 
and incorporated. Limon fl at breaks his soybean land 8 to 
10 in. in the fall. He chisel plows twice at a 10-in. depth to 
bring the rhizome johnsongrass to the surface, then tandem 
disks and applies his herbicide. Limon used registered Dare 
and drilled in 14-in, rows at a rate of 75 lbs/a. ‘I like to drill 
soybeans because it cuts down on expenses and saves time,’ 
he says.
 “South Carolina: Ransom seed, good insect and weed 
control. Jerome Lovell, Marion, 64.21 bu/a.
 “Lovell grew the winning yield on a 43-acre high 
organic fi eld in corn the past 3 years. The winning fi eld was 
disked three times in the spring, chisel plowed 12 in. deep, 
harrowed and bedded prior to planting. Fifty-fi ve lbs. of 
Ransom seed was planted per acre. ‘We’ve got two types of 
soil,’ Lovell said, ‘muck and clay.’ We generally get about 
45 bu/a on muck and expect 10 to 15 bu. less on clay. Lovell 
used Lasso and Tenoran to control weed problems.
 South Dakota: ‘If you haven’t got weed control, you 
haven’t got anything.’ Craig Rearick, Volga, 41.9 bu/a.
 “Rearick’s winning fi eld is a silty clay loam with a pH of 
6.5. It has been in corn for 3 years. In preparing his seedbed, 
Rearick used a 6-row chopper to cut last year’s corn stubble. 
Following the chopper, he applied 65 lbs/a each of 18-46-
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0 and 0-0-62 and plowed about 6 in. deep. He then disked 
twice. Before planting, Rearick broadcast Trefl an and cross-
disked to complete incorporation. Rearick planted Corsoy 
in 30-in. rows at 70 lbs/a with no-till planter. At planting, 
Rearick applied 120 lbs/a of 5-12-10 directly under the seed 
as a starter fertilizer. The soybeans were cultivated once and 
hoed twice.
 Tennessee: Good growing season, excellent weed 
control and proper combine operation. Danny Joe Pritchett, 
Finley, 44.27 bu/a.
 “Pritchett, 20, the youngest farmer to win the Tennessee 
contest, grew his soybean crop on a 440-acre silty clay fi eld 
that had been in soybeans for the past 3 years. The winning 
fi eld was limed with 2 tons/a of lime in 1971 and received no 
fertilizer in 1973. ‘We chiseled twice in February,’ Pritchett 
said, ‘then disked once. We put on Trefl an and disked at the 
same time. Before planting we ran a roller harrow and Do-
All to incorporate.’ Pritchett used Davis and Pickett varieties 
in 38-in. rows at 60 lbs/a.
 “Texas: ‘We need to fertilize soybeans just like any other 
crop.’ Robert Carthel, Lockney, 67.6 bu/a.
 “Carthel attributes his high yield to fertilizer, water and 
herbicides. He applied 200 lbs. of anhydrous ammonia and 
250 lbs. of 7-14-14. He also added 20 lbs/a actual sulphur. 
Carthel watered his soybeans fi ve times with a gated pipe 
system, adding 2 acre-inches each time. ‘We had excellent 
weed control,’ he says. He put out Trefl an with a tractor-
mounted boom and incorporated twice with a tandem disk. 
Carthel used York certifi ed seed in the winning fi eld, planting 
in 40-in, rows at a rate of 73 lbs/a.
 Virginia: ‘Good seed and chemical weed control.’ John 
T. Peace, Manquin, 60.12 bu/a.
 “Peace’s winning fi eld was doublecropped soybeans 
after wheat, the year before. The wheat-soybeans received 
60 lbs/a actual P and K. On his 1973 soybeans, he applied 
500 lbs/a of 3-18-18 in April and plowed 12 in. deep. Before 
planting, he applied an additional 300 lbs/a of 3-18-18 
liquid fertilizer. For weed control, Peace added Trefl an to 
the fertilizer solution. He used SRF 450 seed in 36-in. rows 
using 46 lbs/a.”
 Note: Each state is in a box, together with a portrait 
photo of the winner from that state.

1735. Sumbak, J.H. 1974. Research experience with soy 
beans (Glycine max) in P.N.G. [Papua New Guinea] with 
special reference to the Markham Valley. Science in New 
Guinea 2(1):80-84. April. [Eng]
• Summary: “Soyabeans have been grown in many parts 
of Papua New Guinea for years. There has been little 
commercial cultivation (aside from one venture near 
Kainantu in 1973) to date, however. The Department has 
carried out variety work at Aiyura for some years now and 
has selected a number of varieties which appear to do fairly 
well under Highland conditions... Since 1972 trials have 

been carried out in the Markham Valley on a fairly intensive 
basis.”
 In a formal trial harvested in June 1972 at Markham 
Farming in the Markham Valley, three varieties gave good 
yields: NG 6442 yielded 1,210 lb/acre; NG 4661 yielded 
1,180 lb/acre; and Avoyelles yielded 1,070 lb/acre. The 
lowest yields cane from Mission, only 430 lb/acre. Address: 
D.A.S.F., Bubia Agric. Exp. Station, Papua New Guinea.

1736. Wanamaker, George E. 1974. Price incentives for 
soybeans could boost EC’s production. Foreign Agriculture 
(USDA Foreign Agricultural Service). May 20. p. 2-4.
• Summary: The European Community (EC)–leading 
market for U.S. soybeans- is considering a proposal to 
include soybeans in its common farm support program. A 
revised proposal recommending a Common Agricultural 
Policy (CAP) for soybeans was submitted to the Council 
of Ministers by the EC Commission on April 18, 1974. An 
earlier Commission proposal was approved “in principle” 
by the EC Council in early 1974. The EC’s common farm 
policies were initiated in 1962. Oilseeds, particularly 
soybeans and meal, remain one of the most important 
agricultural commodities not subject to the EC’s variable 
levy. Duty-free bindings on soybeans were negotiated by 
the U.S. in 1961, well before the EC oilseed CAP of 1967. 
The EC Commission indicated that the proposed support 
system could expand EC production of soybeans to 100,000 
tons annually by 1978. Last year, the Community’s total 
soybean output amounted to an insignifi cant 800 tons from 
about 9,900 acres [0.08 tons/acre or 2.7 bu/acre yield], 
predominantly in France, and probably only for seed.
 The stated purpose of including soy-proteins in a 
CAP is to decrease the Community’s growing dependence 
on imports, particularly of soybean meal for livestock 
feeding. Experimental production of soybeans has already 
been undertaken on 1,000 acres in southwest France. The 
projected rise in EC soybean acreage would probably occur 
largely in France, replacing corn area. Although Japan 
remained the leading market for U.S. soybeans and meal 
in 1973, the four next most important markets were West 
Germany, France, Denmark, and the UK. This large U.S. 
market share is a result of booming demand for livestock 
products in the EC. Address: Fats and Oils Div., Foreign 
Agricultural Service.

1737. Hittle, Carl N. 1974. The International Soybean 
Program–INTSOY. INTSOY Series No. 2. p. 7-15. 
Proceedings of the Workshop on Soybeans for Tropical and 
Subtropical Conditions (College of Agric., Univ. of Illinois at 
Urbana-Champaign). [Eng; spa]
• Summary: “The University of Illinois has a long tradition 
of vigorous soybean programs. It has been involved in 
soybean research and utilization since the crop was fi rst 
introduced into Illinois before the turn of the century. Close 
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cooperative working relationships have been developed 
with the USDA Northern Regional Research Laboratory at 
Peoria, Illinois, and the U.S. Regional Soybean Laboratory 
on the Urbana campus of the University. There are numerous 
other close professional ties with other universities and other 
agencies.
 “In this discussion I will not deal with the details of the 
activities, interests and competencies of the University of 
Illinois and the cooperating agencies. This was adequately 
covered in the meeting of the INTSOY Steering Committee 
held on July 9-10, 1973 at the University of Illinois. The 
Proceedings are available to anyone desiring a copy.
 “The University of Illinois has been involved in ‘things 
international’ since the University was founded. During the 
mid-sixties the University developed a research program 
in production and utilization of soybeans for human 
consumption, as a part of its institutional development 
programs in India. Those programs were interinstitutional 
and interdisciplinary in nature. Interest in a soybean resource 
base on a worldwide basis is an outgrowth of the very 
encouraging results of those programs.
 “The approach, the problems and the accomplishments 
of those programs will be illustrated with a few examples 
from the area of production research.
 “For the past 7 or 8 years, several University of 
Illinois agronomists have been associated with the soybean 
production research program in India, which was part of 
the university development programs. The coordinated 
Research Project of Soybeans, in every sense, emphasized 
the team approach. To begin with, it was a joint venture 
of the Indian Council of Agricultural Research (ICAR), 
the G.B. Pant University of Agriculture and Technology 
(Pantnagar, U.P., India), the Jawaharlal Nehru Agricultural 
University (Jabalpur, M.P., India), USAID and the University 
of Illinois with assistance from the Ministry of Agriculture, 
Government of India. More recently the state departments of 
agriculture, many additional universities and various other 
organizations have entered into this cooperative program. 
Coordination of research, teaching and extension has been, 
and is considered essential in order for the project to have an 
impact on Indian agriculture.
 “This project has also provided a working model for 
coordinated intra-and inter-institutional research. Plant 
breeders, agronomists, botanists, pathologists, entomologists, 
microbiologists, agricultural economists, and extension 
workers are concerned with producing the crop and getting 
it to the consumer. Efforts by food technologists, food 
processors, industrial engineers and home economists are 
directed at insuring that soybeans and soybean products will 
fi nd a place in the Indian diet.
 “The results of the Indian program have been very 
encouraging. The performance of a few of the soybean 
varieties evaluated in experimental plots in central India is 
shown in Table I. The better performing varieties are those 

from the Gulf States of the U.S., i.e., the Southern varieties.
 “In 1971 many on-farm demonstration plantings were 
grown throughout the state of Madhya Pradesh. Each 
planting was one acre in size. As indicated in Table 2, yields 
from 42 of the plantings varied from 10 to 38 quintals [1 
quintal = 100 kg] per hectare or 15 to 57 bushels per acre. 
Thus the better yields obtained from demonstration plantings 
were comparable to those obtained at the experiment station, 
Jabalpur. The results indicate the yield potential, for the 
cultivator, when strict attention is paid to all steps of ‘The 
Package of Practices.’
 “In central India, yields of plots inoculated with 
Rhizobium japonicum bacteria have been higher than those 
of uninoculated plots even with the addition of 120 kg/ha. 
(108 lb. /acre) of nitrogen fertilizer (Table 3). As shown in 
Table 4, yields have been doubled by ensuring effective 
inoculation and nodulation. When soybeans are introduced 
in- 7 to new areas it is of vital importance to also introduce 
highly effective strains of Rhizobium japonicum.
 “Before we leave the subject of Rhizobium japonicum 
and inoculum, it should be mentioned that a Pilot Research 
Plant for the Development of Legume Inoculants was put 
in operation at G.B. Pant University of Agriculture and 
Technology in India, with the assistance of Dr. Forster 
Davidson, who was a member of the University of Illinois/
USAID contract team from 1971-1973. This plant has been 
and is of great benefi t to India in providing inoculum. It will 
soon be in a position to offer training to interested personnel 
from India and other countries.
 “The illustrations used emphasize production and 
extension activities in agronomy. Other examples from 
other disciplines could be cited. For example. Dr. J.B. 
Sinclair, who will be discussing bacterial and fungal diseases 
of soybeans at this Workshop, brought a maturity to the 
Department of Plant Pathology in the international realm. 
This was with the assistance of a 211(d) USAID grant for 
fi ve years, 1968-1973. Five of Dr. Sinclair’s M.S. and Ph.D. 
students from the U.S. completed their course work at the 
University of Illinois, did their thesis work abroad (either 
in Nigeria or India) and fi nally returned to the University of 
Illinois to write up the research and receive their degrees. He 
has also had fi ve students from other countries who obtained 
their degrees at the University of Illinois and returned to their 
respective country.
 “When entomologists at the University of Illinois and 
the Illinois Natural History Survey began looking at soybean 
insect problems on an international basis, they decided to 
establish a multidimensional research program. The three 
major activities of the soybean entomology team are (1) 
literature collection of soybean arthropods, computerized, (2) 
international collection of soybean arthropods, computerized, 
and (3) other research. Dr. George Godfrey and Dr. Marcos 
Kogan will be discussing some aspects of the entomology 
program at this Workshop.



SOYBEAN YIELDS AND YIELD RESEARCH (10 BCE to 2021)   861

© Copyright Soyinfo Center 2021

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

1738. Basnet, B.; Mader, L.E.; Nickell, C.D. 1974. Infl uence 
of altitude on seed yield and other characteristics of soybeans 
differing in maturity in Sikkim (Himalayan Kingdom). 
Agronomy Journal 66(4):531-33. July/Aug. [11 ref]
• Summary: Note: Sikkim became a state of India in 1975. 
Address: 1. Graduate Research Asst.; 2. Crop Research 
Scientist; 3. Research Soybean Geneticist, Dep. of 
Agronomy, Kansas State Univ., Manhattan, Kansas 66506.

1739. Veeraswamy, R.; Rathnaswamy, R. 1974. Infl uence 
of spacing on the yield and yield components of soybean 
(Glycine max (L.) Merrill). Madras Agricultural Journal 
61(8):531-35. Aug. [4 ref]
• Summary: Soybean yields were signifi cantly infl uenced by 

the spacing between plants. Closer spacing produced smaller 
plants. Wider spacing increased the number of branches 
and pods as well as pod and grain yield per plant. The total 
grain yield per unit area was increased under closer spacings 
due to the rise in plant population. A very close spacing of 
30 cm between rows and 5 cm between plants within each 
row gave the optimum grain yield per unit area. Address: 
Dep. of Agricultural Botany, Tamil Nadu Agricultural Univ., 
Coimbatore 641003, India.

1740. INTSOY Newsletter (Urbana, Illinois). 1974. Soybean 
variety evaluation trials. No. 2. p. 1. Nov.
• Summary: Ninety “soybean variety evaluation trials were 
distributed to 33 countries during the last 9 months of 1973. 
Twenty varieties, representing a wide range of genetic 
material, were tested at each location, with local varieties 
substituted at some locations.
 “The maximum yield reported, based upon data from 
16 countries, was 4,826 kilograms per hectare (72 bushels 
per acre), and the average high yield from 35 locations was 
2,388 kilograms per hectare (36 bushels per acre). Hardee, 
Williams, and Davis were the most consistently high-
yielding varieties.”

1741. Chagauramas Agricultural Development Project. 1974. 
Mechanized production of corn, soyabean & sorghum: Final 
report of the activities of the pilot commercial farm carried 
out in 1971 to 1974. Macqueripe (Chagauramas), Trinidad: 
CADP. Dec.
• Summary: In 1968 when Dr. Eric Williams, the Prime 
Minister of Trinidad and Tobago, visited West Germany, he 
requested technical assistance for his country’s agricultural 
sector. “Of the several projects put forward, fi nal approval 
was given by both Governments to the present project–
Establishment of a Pilot Commercial Farm and a Plant 
Breeding and Seed Production Station. Chaguaramas (Tucker 
Valley) was chosen as the ideal site for the Project,... The 
Project was named Chaguaramas Agricultural Development 
Project (CADP). The fi rst Director, Prof. Brucher, arrived 
in early December, 1971, to initiate the Project. Actual land 
clearing began on 7th January, 1970.”
 Soybeans tested on 4.20 acres (1.70 ha) produced 3,360 
lb or 800 lb/acre (897 kg/ha; 13.3 bushels/acre). This is yield 
is quite low. Address: Chagauramas, Trinidad.

1742. Carter, O.G. 1974. Detailed yield analysis of the effect 
of different planting dates on seven soybean varieties. Iowa 
State J. of Research 48(4):291-310. [5 ref]*
Address: Dep. of Agronomy, Sydney Univ., Sydney, New 
South Wales, Australia.

1743. Qayyum, F.; Raja, M.E. 1974. Effect of inoculation on 
the grain yield of soybean in Northwest Frontier Province 
[Pakistan]. Proceedings of the Pakistan Science Conference 
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25(3):A-16. *

1744. Food and Agricultural Organization of the United 
Nations. 1974. Soybeans: Area harvested, yield, and 
production. FAO Production Yearbook (Rome, Italy) 28:86-
88.
• Summary: The following nations are listed for the fi rst 
time as soybean producers in the FAO Production Yearbook. 
Surinam [fi rst spelled Suriname in 1978]: Achieved yields 
of 672 kg/ha in 1963, 1,414 kg/ha in 1964, 1,138 kg/ha in 
1965, 1,452 kg/ha in 1966, 1,163 kg/ha in 1967, 1,111 kg/ha 
in 1968, 1,125 kg/ha in 1969, 1,000 kg/ha in 1970, 952 kg/ha 
in 1971, 974 kg/ha in 1972, 1,000 kg/ha in 1973, and 1,000 
in 1974.

1745. International Institute of Tropical Agriculture. 1974. 
Annual report 1972-73. Ibadan, Nigeria. 48 p.
• Summary: Soybeans are discussed under “Grain legume 
improvement program” (p. 15-18), and soil erosion (31-34).
 Page 15: “Soybean Improvement: In spite of higher 
protein content, higher yields and less problems from 
diseases and insects than other grain legumes the soybean 
has yet to establish its place among the staple foods of West 
Africa. Cooking time required and taste preferences are basic 
blocks to soybean acceptance. Research at IITA indicates 
that the soybean has a place in the food production programs 
of the lowland humid tropics. Soybean work during 1972 
obtained yields ranging from 2,000 to 3,000 kg per hectare. 
These yields came from varieties with familiar names such as 
Improved Pelican, Chung Hsing, and Bossier. A well known 
soybean variety, Kent, is used as a standard of comparison 
because of its relatively high yield and early maturity.”
 Table 10 (p. 17) gives soybean yields in kg/ha in 
uniform trials in Ghana and Nigeria 1972-73. Address: 
Ibadan, Nigeria.

1746. Jobehdar-Honarnejad, R. 1974. Physiologische 
Reaktion verschiedener Sojabohnensorten auf 
Tageslaenge und Temperatur sowie die Ertragsleistung 
unter verschiedenen Umweltbedingungen [Physiological 
reaction of various soybean varieties to the daylength and 
temperature, and the yield performance under various 
environmental conditions]. Thesis, Justus Liebig Universitaet 
Giessen. [Ger]*
Address: Tehran, Iran.

1747. Ontario Soya-Bean Growers’ Marketing Board. 1974. 
25th anniversary, 1949-1974. Box 1199, Chatham, ONT 
N7M 5L8, Canada. 32 p. 24 cm.
• Summary: Contents: A mark in time (History of soybeans 
in Ontario). For each year from 1949 to the present, a 
summary of the year’s major events and activities related to 
the board and to soybeans, a photo of the chairman of the 
board with the names of the directors from the 6 districts: 

Elgin, Essex, Pelee Island, Kent, Lambton, and Middlesex. 
Elected county committeemen in 1974 from the 6 districts. 
Soybean variety development through the years. Extension 
programs benefi cial to all. Table: Estimated acreage and total 
production of Ontario soybeans–1973 (Total Ontario soybean 
production in 1973: 14,753,000 bushels from 475,200 acres. 
Leading counties: Kent 5,348,000 bu. Essex 4,234,000 bu. 
Lambton 3,383,000).
 Examples of some early history: 1949–”The fi rst board. 
Provisions under the newly created soybean marketing plan 
regulations specifi ed eleven directors to represent some 
6,000 soybean growers in six districts. John H. Wilcox is 
chairman. The fi rst offi ce of the board was located in the 
offi ce of the Ag. Rep. in Essex, and Angus McKinney was 
the fi rst secretary. K.A. Standing acted as assistant on a part-
time basis. Board operations were fi nanced during the 1949-
1950 crop year by a one-half cent per bushel license fee.” In 
1950, the license fee was increased from one-half cent to one 
cent per bushel, the level at which it remained until 1959. In 
1960 the license fee was reduced by the board from one cent 
to one-half cent per bushel.
 1951–The fi rst annual convention of soybean growers 
was held February 15-16, 1951 at Community Hall, 
Chatham. Canadian soybean acreage in 1951 reached a high 
of 155,000 with an average yield of 24.8 bushels per acre. 
Production was a record 3.8 million bushels, while soybean 
imports from the USA were about 5 million bushels per year.
 1952–K.A. Standing was appointed full-time secretary-
manager, and in 1973 he became general manager of the 
soybean and wheat boards. In 1952 the board established its 
offi ce in Chatham, Ontario, sharing facilities and staff of one 
secretary with the Ontario Seed Corn Marketing Board on 
Market Street. Expansion of offi ce requirements resulted in a 
move to new quarters on Fourth Street in 1953.
 1954–The Ontario Soya-Bean Growers’ Marketing 
Board organized the fi rst export of Canadian soybeans in 
1954. The shipment was made from Port Stanley to interests 
in the United Kingdom. Initiated to generate competition 
in the domestic market, exports were to continue in every 
succeeding year. Some 1,492,000 bushels were exported 
during the 1954-55 crop year.
 1958–This year the board was successful in having 
soybeans brought under the Agricultural Stabilization Act. 
The crop was supported at $2.10 per bushel. The average 
price to growers was $1.90, resulting in a defi ciency payment 
of 19.6 cents per bushel for a total of $1,200,000 paid to 
soybean growers. Also in 1958 the offi ce was moved from 
Fourth Street to Wellington Street West. Joint offi ce and staff 
arrangements were made with the newly established Ontario 
Wheat Board, and Otis McGregor was appointed assistant 
secretary-manager.
 Licensed varieties developed at both Canada and 
Ontario government research stations are: A.K. (Harrow) 
(licensed in 1931-33), Mandarin (1934), Harman (1944), 
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Capital (1944), Harly (1948), Blackhawk (1950), Harosoy 
(1951), Hardome (1953), Acme (1953), Comet (1953), 
Crest (1957), Merit (1959), Harosoy 63 (1962), Chippewa 
64 (1964), Vansoy (1970), Harwood (1970), Amsoy (1971), 
Wells (1972), Steele (1972), XK 505 (1973), Evans M61-96 
(1974), Harlon OX 643 (1974). Address: Chatham, ONT, 
Canada. Phone: 519-352-7730.

1748. Radley, R.W. 1974. Soya bean adaptation to the cool, 
maritime climates of Northern Europe, with special reference 
to the U.K. Outlook on Agriculture 8(1):3-9. [15 ref]
• Summary: “Sharp increases in soya bean prices, and 
restrictions on US exports, have stimulated interest 
in the possibility of growing this crop in NW Europe. 
The principal limitations are temperature–especially at 
night–and daylength. One variety has often yielded well, 
experimentally, in Southern England, but in general yields 
are at present too uncertain and the lowest pods too near the 
ground. Development of better-adapted varieties would call 
for substantially increased research effort.”
 Table 1 shows that during the period 1961-70 the UK 
imported about US$50 million worth of soybeans and 
soybean products each year. Imports of whole soybeans 
decreased from a peak of 294,000 tonnes in 1964 to only 
38,000 tonnes in 1970–worth $6.2 million. Imports of soya 
oil rose from 18,000 tonnes in 1961 to 61,000 tonnes in 1970 
(worth $17.2 million) and imports of soya cake and meal 
rose from 142,000 tonnes in 1961 to 248,000 tonnes in 1970 
(worth $28.5 million). A shortfall in Peruvian fi shmeal from 
March 1972 onwards increased the demand for soybeans and 
soy products.
 Production of soybeans in Europe is largely confi ned to 
Romania, Bulgaria, and Yugoslavia which together in 1972 
produced no more than 188,000 tonnes on about 169,000 
ha (average yield = 1.11 tonnes/ha). The location and extent 
of soybean production in Japan is of real signifi cance for 
northern European countries. Japan cultivates about 90,000 
ha/year of soybeans, largely on the northernmost island of 
Hokkaido, which, as Sven Holmberg (1956) writes “is the 
only country in the world where soya beans are grown as a 
major crop in a relatively cool and partly marine climate.”
 In 1973 Dr. E.S. Bunting of the Plant Breeding Institute, 
Cambridge, sowed several varieties of soybeans at Oxford; 
these included Fiskeby V (bred by Algot Holmberg & 
Soner A B in Sweden), Altona (the earliest of the varieties 
commercially available in Canada), and two Russian 
varieties grown in Eastern Siberia–Saliut 216 and Amurskaja 
41 (both reputed to be cold-tolerant). Fiskeby 5 gave the 
best grain yields. Also on 21 May 1973 the author planted 
110 varieties of soybeans (including Fiskeby V) at Silsoe, 
Bedfordshire, and showed how critical the planting date is 
in terms of germination. In 1974 Summerfi eld conducted 
controlled environment studies at Reading University.
 “Eleven year (1960-70) growth and yield data for 

Fiskeby V grown at Norrköping, Sweden (latitude 58º 
36’N), supplied to Bunting (1973, private communication) 
by Holmberg, indicate that the variety requires a ‘heat-
sum’ of approximately 825 degree-days above 0ºC to bring 
about fl owering and between 1,880 and 2,000 degree-days 
for completion of its growth cycle. The mean number of 
days from planting to harvest in the eleven year period was 
133 but, perhaps more important, the range was from 115 
to 165, refl ecting to some extent the seasonal variation in 
temperature... (see also Holmberg 1956).”
 “Fiskeby V would appear to be the only variety worthy 
of serious consideration in Britain at the present time... 
[but] for the crop to be a contender for a place in British 
agriculture, the variety will need further improvement 
through breeding.”
 “The real question is whether or not there is suffi cient 
evidence at this stage for a higher level of research resources 
to be channelled into the crop.” Address: National College of 
Agricultural Engineering, Silsoe, Bedford, England.

1749. SoyaScan Notes. 1974. France: Soybean production, 
area, and yield–1973-2014 (Overview). Compiled by 
William Shurtleff of Soyinfo Center.

• Summary: After the Nixon administration imposed an 
embargo on all exports of soybeans from the United States 
in June 1973, France (like so many other countries that were 
major buyers of U.S. soybeans) realized its vulnerability 
and began to experiment seriously with soybean production, 
especially in southern France. That production skyrocketed 
from only 5,000 metric tons in 1973/74, to 300,000 metric 
tons in 1989/90, then after falling and rising reached an all-
time peak of 308,000 metric tons in 2001/02. After that it 
fell, but has been rising for the last 3 years.
 Another impetus to domestic production was French 
consumers’ dislike of genetically engineered (GMO) 
soybeans.
 The other big soybean producer in Europe was Italy, 
which started about 7 years later than France but had much 
larger soybean production–more than 6 times as much at 
Italy’s peak. The two countries had similar yields–about 3.4 
tons/ha.
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 Data compiled by USDA Foreign Agricultural Service. 
With special thanks to Bryan Purcell of FAS.

1750. Zambia. Ministry of Rural Development, Rural 
Information Services. 1974. Soya bean production. Lusaka, 
Zambia. 9 p. 21 cm. [Eng]
• Summary: Describes the basics of soybean production 
in southern Africa. Contents: Soils. Land preparation. 
Lime. Fertilizer. Varieties. Time of planting. Population 
and spacing. Weed control. Pests and diseases. Rotation. 
Harvesting. Yields. Forage soybeans. Address: Lusaka, 
Zambia.

1751. Coffman, B. 1975. Solid stands yield 10% more 
soybeans. Farm Journal 99:22-23. Jan. *

1752. Baldridge, Donald E.; Laudert, Scott B. 1975. 1974 
annual progress report: Agronomic, soils and livestock 
research. Montana Agricultural Experiment Station, 
Research Report No. 77. Feb. See p. 130.
• Summary: On 24 May 1974, six soybean varieties 
were planted at the Huntley research center. Water for 
irrigation was applied 4 times during the growing season. 
Merit, a very early variety, produced 4,055.1 lb/acre of 
forage. The average yield was 3003.9 lb/acre. Address: 
1. Superintendent; 2. Animal scientist. Both: Southern 
Agricultural Research Center, Huntley, Montana.

1753. Sanderson, J.B. 1975. Soybeans–Soybean variety 
testing. Research Station Charlottetown, P.E.I., Research 
Summary For the year 1974. See p. 28. (Agriculture Canada 
Research Branch).
• Summary: “Soybeans yielded up to 2,800 pounds of 
seed [at 15% moisture] and 1,050 pounds of protein per 
acre. Twelve varieties of soybeans were evaluated at 
Charlottetown in 1974. The varieties were seeded on June 3 
in four rows, 14 inches (35 cm) apart... Five varieties, 070-
16, Solut-216, Altona 070-6 and 070-3 matured before the 
frost... As indicated by the moisture content at harvest [15%], 
all varieties required additional drying. Of the licensed 
varieties, Altona had the best combination of maturity and 
seed yield. The unlicensed variety 070-16 shows promise.” 
Address: Prince Edward Island, Canada.

1754. Abdel-Aziz, Ali; Nassib, A.; Mahmoud, S. 1975. 
Production of soybean in Egypt. INTSOY Series No. 6. p. 
189-95. D.K. Whigham, ed. Soybean Production, Protection, 
and Utilization: Proceedings of a Conference for Scientists of 
Africa, the Middle East, and South Asia (College of Agric., 
Univ. of Illinois at Urbana-Champaign).
• Summary: Contents: Introduction. Varieties adaptation. 
Intercropping. Cultural practices. Future program. 
Discussion.
 “Work on soybean was initiated in the 1930s but 

introduction and testing of varieties on a large scale did not 
occur until 1963.”
 In 1973 Egypt participated in the INTSOY variety trials 
at fi ve locations. The best results were given by the soybean 
variety Williams, which yielded 524.3 kg/ha at Bahteem.
 “In the 1974 season about 5,000 acres, mostly in the 
delta and middle Egypt, were grown to soybean with an 
average production of 500 kg/acre and a range of 200 to 
1,250 kg/acre.” Address: Field Crop Research Inst., Orman 
Giza, Egypt.

1755. Amirshahi, M.C. 1975. Soybean cultivation and 
production in Iran. INTSOY Series No. 6. p. 209-10. 
D.K. Whigham, ed. Soybean Production, Protection, and 
Utilization: Proceedings of a Conference for Scientists of 
Africa, the Middle East, and South Asia (College of Agric., 
Univ. of Illinois at Urbana-Champaign).
• Summary: “Soya bean is a new crop in Iran, having been 
introduced only about 36 years ago [i.e., in about 1939]. 
About 6 years ago, interest in soya bean cultivation started to 
increase sharply.
 “Soya is regarded in Iran as a source of edible vegetable 
oil. Reports show that in 1973 the national oil consumption 
was about 250,000 tons, of which some 190,000 tons 
were vegetable oils and the rest animal oils. The national 
vegetable oil production in Iran in 1973 was 70,000 tons and 
the balance–120,000 tons, 80 percent from soya bean–was 
imported. The principal sources of vegetable oil in Iran are 
cotton seed, which supplies 35,000 to 40,000 tons of oil; 
sunfl ower, supplying 25,000 to 30,000 tons; and saffl ower, 
sesame, and soya bean, supplying the rest...
 “The total area under soya bean cultivation and soya 
bean production in Iran have been reported as follows:
 “In 1972, 7,000 ha produced 9,700 tons with a yield of 
1,380 tons/ha. In 1973, 6,360 ha produced 9,540 tons with a 
yield of 1,500 tons/ha. In 1974, 21,794 ha produced 31,000 
tons with a yield of 1,422 tons/ha.
 “Three fourths of the soya bean crop is cultivated in the 
northern littoral plain of Iran–that is, the Caspian Sea area, 
Mazandaran and Gorgan–and only one-fourth in the central 
plateau and the west...
 “It is estimated that by next year the total soya bean 
area will be increased to 60,000 hectares, of which 50,000 
hectares will be in the Caspian. It is estimated that in the 
next 5 years the total area for soya bean will be raised up to 
100,000 to 120,000 hectares...
 “The spectacular increase in area under soybean is being 
promoted... (1) By informing the farmers of the benefi ts of 
soya bean farming through extension agents. (2) Due to the 
high cost of cotton production the farmers are switching 
to other crops like soya bean. (3) The soya bean price has 
been raised by the Oil Seed Company. (4) Subsidies and 
loans in the form of seed, fertilizers, and even money are 
paid to interested farmers by the Oil Seed Company and the 
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government.” Address: Vice Dean, Faculty of Agriculture, 
Teheran [Tehran] Univ., Karadj, Iran.

1756. Ashaye, T.I.; Asenime, I.O.E.; Afolabi, N.O.; Van 
Rheenen, H.A. 1975. Soybean production in Nigeria. 
INTSOY Series No. 6. p. 223-26. D.K. Whigham, ed. 
Soybean Production, Protection, and Utilization: Proceedings 
of a Conference for Scientists of Africa, the Middle East, and 
South Asia (College of Agric., Univ. of Illinois at Urbana-
Champaign). [13 ref]
• Summary: “It has been rightly observed that prejudice 
and custom are among the factors that prevent people from 
adopting new crops of foods quickly. But Ochse et al. (9) 
had this to say on the future development of soybeans: ‘The 
remarkable progress made in the culture of soybean in the 
United States can be duplicated in many other countries 
provided due attention is paid to the selection of varieties 
adapted to the particular conditions of soil, climate, and 
length of day under which the crop is to be grown. They will 
form a valuable addition to the diet of any area and can serve 
as a source of raw material for a widely diversifi ed chemical 
industry.’
 “It appears the time has come when more attention 
should be paid to the production of soybean in Nigeria. 
At present, our greatest need is to stimulate interest in 
soybean production and use. When the Governments of the 
Federation show interest and are fi nancially ready to back 
up a production campaign, it will not be diffi cult to fi nd 
industries to consume the product. When this happens a 
great revolution can take place in Nigerian agriculture. This 
paper tries to put together data on the production and use of 
soybean in Nigeria.
 “Areas of Production: The main soybean-growing area 
in Nigeria is in the Southern Guinea Zone of Nigeria where a 
rainy season of 5 months or more discourages the cultivation 
of groundnuts.
 “Benue Province in Benue-Plateau State is a center of 
production, followed by the Abuja area in the North Western 
State and Southern Zaria Province in North Central State 
as minor production areas. The crop is produced in small 
holdings of 1 to 2 hectares per farmer, with an average yield 
of 600 to 800 kg/ha. All the areas of production and centers 
where research work is in progress are shown in Fig. 1.
 “By 1964 the highest tonnage of soybeans ever 
produced for export in Nigeria was 26,450 long tons from 
about 32,000 hectares (7). The production of soybeans and 
its market value is shown in Table 1.
 “Nigerian soybeans form a minor part of the total world 
production and most of the crop is sold to United Kingdom 
consumers. Italy, Hungary, and Western Germany are other 
markets for Nigerian soybeans. When compared with other 
world producers such as China and the United States of 
America, Nigerian produce is infi nitesimal (0.05%). Between 
1961 and 1968, world production has risen from 30 to 42 

million tons with the United States of America producing 
more than half and China one-third of the world crop of 
soybean.
 “Nigeria soybean production has been erratic, due 
mainly to the fact that much of the production is left to the 
initiative of the farmers with little governmental control. 
Sharp declines between 1967 and 1969 may be mainly due 
to the Civil War, and the decline between 1970 and 1973 
may be the result of a combination of factors such as lack of 
interest on the part of farmers and drought (Table 1).
 “Primary Uses of Soybean in Nigeria: Onochie (10) 
discussed the potential value of soybean as a protein 
supplement in Nigeria’s diet. He observed that soybean has 
a higher total digestible nutrient percentage (91.99%) than 
cowpeas (79.52%) and therefore more metabolizable energy. 
Soybean also has a higher content of lysine (6.0 to 6.5%) 
than all other common vegetable protein sources. Soybean 
has never become popular in the Nigerian diet because it 
is very diffi cult to cook in traditional Nigerian ways, and it 
lacks the familiar taste. Onochie (10) noted that its use for 
the common ‘bean’ recipes in Nigeria (olele and akara ball) 
is limited by its poor soaking and cooking qualities, lack 
of palatability, and change of color during cooking which 
renders it unattractive.”
 “Most of the soybeans produced in Nigeria are exported 
as a cash crop, except for a few that are used for human 
consumption in some parts of the northern states. Yuwa (13) 
stated that the Gwarrin Genge around Diko have discovered 
that soybeans can be used for making ‘daddawa’ [dawadawa] 
in place of the usual locust bean. Also the Koros around 
Ija pound it into powder and use it in place of melon seed 
to thicken their soup. Recently, however, because of the 
prevalent kwashiorkor (acute protein defi ciency syndrome) 
in many poor Nigerian children, there appears to be 
stimulated interest in the use of soybean for human food.
 “Incorporating Soybean into the Nigerian Dietary: There 
have been many suggested methods of utilizing soybeans for 
human consumption in Nigeria. Onochie (10) suggested that 
the use of soybean in the Nigerian menu can be improved by 
mixing it with the more desirable cowpeas paste for ‘olele’ 
and ‘akara,’ by using it to fortify wheat fl our for bread, or by 
making it into soybean milk. This soybean milk can then be 
processed into traditional foods such as kosai, alele, panke, 
and wara in the northern states of Nigeria or akara ball, moi-
moi, and puff-puff in the southern states of Nigeria, with 
acceptable taste.
 “Recently, protein-enriched pap (soy-ogi) has been 
developed by the Federal Institute of Industrial Research 
(1). This is made by mixing soybean fl our with corn fl our 
and adding sugar for taste. Soy-ogi is meant for cheap baby 
food and so replaces costly dried skim milk. From test 
results, soy-ogi appeared to be well accepted by children. 
If the product is not expensive this may be the fi rst step 
toward large-scale use of soybean for human consumption in 
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Nigeria. The present cost of frying oil and protein meal for 
livestock in Nigeria points to the great potential for industrial 
uses of this crop when grown in large quantities. The oil will 
supplement groundnut oil and the very rich soybean meal 
will be valuable to the Nigerian livestock industry.
 “Varieties: Until recently, little attention was paid 
to soybean research in the southern states of Nigeria 
because most people did not recognize the nutritional 
value of soybeans for human consumption or their multi-
industrial value. In the northern states, where most of the 
export crop of soybean comes from, attention has been 
paid to variety development. Gowen (5) observed that, in 
variety trials carried out in 1964, the collections from the 
United States exhibited striking differences in yield, plant 
maturity, plant size, pod shattering, standing ability, and 
disease resistance. In Northern State of Nigeria, the variety 
Malayan, the standard recommendation for all soybean 
growing areas (8), has been partly replaced by varieties 
such as Bf-S/58, Hernon No. 107, II G-1-7, and II G-1-1. 
Variety improvement through breeding was reported by 
the Institute for Agricultural Research, Samaru (11). At 
Mokwa Agricultural Research Station, which forms part of 
the Institute for Agricultural Research, Samaru, crosses had 
been made between CNS and Malayan. In a bulk population 
program, selections were made that exceeded yields of the 
recommended varieties in subsequent trials by about 40 
percent. At the International Institute of Tropical Agriculture 
(IITA) in Ibadan, a soybean breeding program was started in 
1970 and work has continued since then.
 “Fertilizer requirement for soybean in the northern states 
of Nigeria has been investigated. Super-phosphate has been 
found to be the best phosphorus fertilizer for soybean and, 
provided sulfur is not limiting, nitrogen fi xation will occur. 
No response to potash has been found.
 “Regional Trials: Active research work in soybean 
started in eastern Nigeria in 1965 but was discontinued 
from 1968 to 1971 (3). Research attention was focused on 
variety trials. Most of the varieties tested were the local, low-
yielding types, and yield results were generally low.
 “Research work in soybean in Western State has 
been inconsistent but has been given more attention since 
1969. The period 1969-1971 was used for collection and 
multiplication of seeds. Variety trials started in 1972 have 
continued until the present.
 “Variety trials were carried out at Mokwa Agricultural 
Research Station and about fi ve other locations in 
the northern states of Nigeria, which resulted in the 
recommendation of new varieties.
 “With the foundation of the IITA in Ibadan, more 
varieties became available for trial and breeding and 
agronomic work are in progress there” (Continued). Address: 
1&3. Inst. of Agricultural Research and Training, Univ. of 
Ife, Ibadan, Nigeria.

1757. Ashaye, T.I.; Afolabi, N.O. 1975. The effect of 
pedoclimatic factors and agronomic practices on soybean 
performance in the Western State of Nigeria. INTSOY Series 
No. 6. p. 254-63. D.K. Whigham, ed. Soybean Production, 
Protection, and Utilization: Proceedings of a Conference 
for Scientists of Africa, the Middle East, and South Asia 
(College of Agric., Univ. of Illinois at Urbana-Champaign). 
[10 ref]
• Summary: Contains a brief history of the soybean in 
Nigeria from 1908 to the present, based largely on earlier 
publications.
 “Ezedinma (1965) reviewed the history of the crop 
in Nigeria. According to him, soybean was introduced 
into Nigeria in 1908. An attempt to grow the crop at Moor 
Plantation at that time failed. In 1937, ten new varieties were 
introduced from the United States, one from Malaya, and one 
from British Guyana. Of these, only one U.S. introduction 
(oto otan), the Malayan, and Creole from British Guyana 
survived; the rest either failed to germinate or failed in the 
second year of planting due to poor handling. Between 1954 
and 1960, the number of varieties in the Samaru collection 
increased from 38 to 60.” Note: This citation for Ezedinma 
is incorrect. It should be: Ezedinma. 1964. “The soybean in 
Nigeria.” Proceedings of the Agricultural Society of Nigeria 
3:13-16.
 “A number of varieties were introduced to Western 
Nigeria by the International Development Service Mission 
(IDS). There was hardly any trace of this latter collection by 
1969. Gowen (1965) reported that two variety collections–
imported in 1960 and 1963–failed to germinate.
 “The success of the early introduction into Samaru in 
1928 led to the introduction of the crop into other parts of 
Northern Nigeria. With the high demand for oilseeds during 
the second World War, the Malayan variety, which had a 
promising yield of over 1,100 kg per hectare, was rapidly 
multiplied and led to an initial export of 10 tons in 1947. 
Soybean soon became a cash crop in the Tiv division of 
Benue province. Its cultivation later extended to Ogoja and 
Abakaliki provinces of Eastern Nigeria.” Address: 1. Acting 
Director, Inst. of Agricultural Research and Training, P.M.B. 
5029, Moor Plantation, Ibadan, Nigeria; 2. Research fellow.

1758. Ashaye, T.I.; Asenime, I.O.E.; Afolabi, N.O.; Van 
Rheenen, H.A. 1975. Soybean production in Nigeria. 
INTSOY Series No. 6. p. 223-26. D.K. Whigham, ed. 
Soybean Production, Protection, and Utilization: Proceedings 
of a Conference for Scientists of Africa, the Middle East, and 
South Asia (College of Agric., Univ. of Illinois at Urbana-
Champaign). [13 ref]
• Summary: (Continued). “Research and Production: 
Average yield of the commercial soybean varieties on a 
farmer’s farm is 400 to 800 kg/ha of threshed grains (13). 
Low yields have been attributed to poor maintenance.
 “Results from experimental plots from the Federal 
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Agricultural Research Stations at Bende and Umudike, 
the Institute of Agricultural Research and Training, Moor 
Plantation, Ibadan, and the International Institute of Tropical 
Agriculture, Ibadan, showed high potentials for soybean 
yield. Some exotic varieties such as Bossier, Hardee, CES 
407, CES 486 and Improved Pelican yielded over 1,800 kg/
ha with Bossier leading with 3,389 kg/ha at Bende, 3,246 kg/
ha at IITA, 2,646 kg/ha at Ikenne, and 2,164 kg/ha at Moor 
Plantation.
 “Trial results from the northern states showed 
satisfactory results (11). At Mokwa, yields of well over 2,000 
kg/ha were obtained. Experiments at Ganye and Jalingo 
yielded well. The variety Jackson gave the best yield at 
Jalingo with 2,162 kg/ha. The variety Bossier has been tested 
at Mokwa but gave disappointing results. However, in the 
south the prospects look very good for introducing Bossier as 
the best adapted variety (6).
 “Future Outlook: From the projected fi gures for 1972 to 
1980 for Benue-Plateau State, it is estimated that area under 
soybean will rise from 36,951 hectares in 1972 to 40,405 
hectares in 1980: This is an increase of 1 percent per year. 
Rise in seed production is estimated at about 2.5 percent per 
year, from 10,266 long tons in 1972 to 12,629 in 1980. This 
is a very conservative projection. Considering the stimulated 
interest in other parts of the country, by 1980 a larger area 
of land from the southern rain forest will have been devoted 
to soybean growing. With the introduction of high-yielding 
varieties and an increased knowledge of soybean culture, 
coupled with the awareness of its industrial potentials and its 
role in human nutrition, it may be assumed that Nigeria has 
the factors that are likely to stimulate increased production of 
this crop. In Benue-Plateau State, for example, a feasibility 
study was carried out on vegetable oil seeds processing. It 
was established that soybean was one of the oil seed crops 
that has great potential (12). It is not unlikely therefore that 
Nigeria may turn out to be a major producer in the future.” 
Address: 1&3. Inst. of Agricultural Research and Training, 
Univ. of Ife, Ibadan, Nigeria.

1759. Boerma, H.R.; Cooper, R.L. 1975. Comparison of 
three selection procedures for yield in soybeans. Crop 
Science 15(2):225-29. March/April. [17 ref]
• Summary: Demonstrates that for soybeans, the single 
seed descent method proposed by Brim (1966) is the most 
effi cient selection procedure.
 Publication No. 770 of the U.S. Regional Soybean Lab., 
Urbana, Illinois.

1760. Camerman, A. 1975. Soybeans in Rwanda. INTSOY 
Series No. 6. p. 233. D.K. Whigham, ed. Soybean 
Production, Protection, and Utilization: Proceedings of a 
Conference for Scientists of Africa, the Middle East, and 
South Asia (College of Agric., Univ. of Illinois at Urbana-
Champaign).

• Summary: “Soybeans were introduced into Rwanda by 
INEAC [Institut National pour l’Étude Agronomique du 
Congo Belge] in the 1920s. Farmers started showing interest 
in soybeans in 1960. In 1969 production amounted to 550 
ha and in 1973 there were 1,640 ha. The main reasons for 
such interest are: 1. Intensive extension work by the nutrition 
centers scattered around the country. These centers have 
demonstrated how to cultivate and how to prepare soybeans 
in the form of milk, cheese, fl our. 2. Soybeans are more 
resistant to diseases than beans (Phaseolus vulgaris), which 
are a basic staple of Rwandans. 3. Soybeans are ecologically 
plastic (fl exible).
 “The most widespread variety is Palmetto from 
Colombia.”
 Inoculated soybeans at the Rubana station give yields 
of 1,800–2,000 kg/ha, and on peasant farms 1,400 kg/ha. 
ISAR has shown that inoculation is very important, being the 
equivalent to the application of fertilizer containing 50–100 
kg of nitrogen per hectare.
 “The government of Rwanda envisages building, by 
1976, a polyvalent oil mill based mainly on peanuts and 
soybeans. As soon as the mill is completed, 5,000 ha could 
be put under soybeans.
 “Starting in 1975, ISAR hopes to cooperate with the 
International Soybean Program (INTSOY) in order to 
introduce new high-yielding varieties as soon as possible.” 
Address: Head, Botany Section, Inst. des Sciences 
Agronomiques du Rwanda (ISAR), Rubana, BP 167, Butare, 
Rwanda.

1761. Ene, L.S.O. 1975. A potential for soybean (Glycine 
Max. Linn. Merrill) production in parts of the Eastern States 
of Nigeria. Nigerian J. of Science 9(1):111-29. March. [7 ref]
• Summary: “Yield trials in various locations indicate that 
there exists a reasonable potential for soybean production in 
some parts of Eastern States of Nigeria... A yield of 2000 kg/
hectare dry beans was considered economic...
 “The main soybean growing area in Nigeria is the 
Southern Guinea zone of Northern Nigeria.” The author 
screened 71 soybeans varieties (1 from Ogoja, Nigeria, 7 
from Korea, 35 from the USA, and 10 from Ceylon) for 
2 years in 7 centers (Umudike, Adani, Ogoja, Obubra, 
Abakaliki, Igbariam, Ohaji) for yield performance 
and agronomic traits. The trials started in 1965, were 
discontinued from 1968-71, then resumed in 1972. The best 
seed yield was from Bossier, 3,389 kg/ha. Address: Federal 
Agricultural Research and Training Station, Umudike, 
Nigeria.

1762. Funnah, S.M. 1975. Soybeans in Sierra Leone. 
INTSOY Series No. 6. p. 235-38. D.K. Whigham, ed. 
Soybean Production, Protection, and Utilization: Proceedings 
of a Conference for Scientists of Africa, the Middle East, and 
South Asia (College of Agric., Univ. of Illinois at Urbana-
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Champaign). [2 ref]
• Summary: “As in many other developing countries, there 
is a protein shortage in Sierra Leone. Whole soybeans are 
an excellent source of protein, in both quantity and quality. 
About 40 percent of the total dry matter content of whole 
soybean is protein. Whole soybeans are also high in caloric 
value, containing about 20 percent fat. Thus if soybeans 
can be successfully grown in Sierra Leone, they would help 
reduce the present widespread calorie and protein shortage 
both in human diets and in livestock feed. In spite of the 
apparent advantage that soybeans possess, they are still not 
cultivated on a commercial scale in Sierra Leone. The total 
number of hectares under soybeans seems to be limited to the 
small area under fi eld experiments.
 “However, with the identifi cation of high-yielding 
cultivars, two factors may induce commercial soybean 
production in Sierra Leone. The fi rst is the establishment of 
a number of poultry farms by private individuals. Second, 
the Sierra Leone Produce Marketing Board, which serves 
as the government’s buying agent for agricultural produce, 
is interested in soybeans both for export and for local 
consumption.
 “Primary Use of Soybeans in Sierra Leone: Current 
soybean research in Sierra Leone has concentrated mainly on 
identifying high-yielding cultivars. No attempts have been 
made to fi nd ways of processing soybeans for local uses. 
It does seem, however, that soybeans will have a place in 
livestock and poultry feeds in Sierra Leone, more so with the 
establishment of feedmills that are under-used because of 
corn shortage.
 “In the rainy season, which is a time of food scarcity 
in Sierra Leone, some people could eat whole soybeans by 
boiling and preparing them as they would pigeon peas. Many 
Sierra Leoneans use imported soybean oil, soya sauce, and 
other soybean products. Thus when soybean production 
reaches a commercial level in Sierra Leone, if there are 
processing facilities, there is no doubt that consumption of 
soybean products will increase.
 “Status of Soybean Research in Sierra Leone:
 “Previous Work: Weibel (2; 1967) conducted three 
separate soybean yield trials on upland and river terrace 
soils, using 5 varieties imported from Illinois. He obtained 
yields ranging from 17 to 21 bu per acre. Kamara (1; 1973) 
tested 6 varieties of soybeans, with 2 inoculum levels under 
irrigation. The yields ranged from 1,984 to 2,562 kg/ha for 
the normal inoculation and from 2,127 to 3,035 kg/ha for the 
additional inoculation–not a signifi cant difference. In June 
1972, Kamara conducted another yield trial under rainfed 
conditions. Because of the low germination percentage, 
no meaningful data could be obtained from this trial. W.E. 
Taylor (personal communication, 1974) conducted some 
trials on storage conditions for soybeans. He found that, at 
low moisture content, storage in an air-conditioned room 
resulted in the highest germination percentage. In 1973, the 

Department of Agronomy at Njala University College started 
cooperating in the International Soybean Program (INTSOY) 
trials. The results that have so far been obtained under this 
program are reported below.
 Improved Pelican gave a seed yield of 2,025 kg/ha in 
1973 and of 1,167 in 1974. There is now a Soybean Research 
Project at the University. Address: Dep. of Agronomy, Njala 
University College, P.M.B. Freetown, Sierra Leone.

1763. Hammar, O.; Haraldson, L.G. 1975. Introduction 
of soybeans in Ethiopia. INTSOY Series No. 6. p. 196-97. 
D.K. Whigham, ed. Soybean Production, Protection, and 
Utilization: Proceedings of a Conference for Scientists of 
Africa, the Middle East, and South Asia (College of Agric., 
Univ. of Illinois at Urbana-Champaign).
• Summary: “Soybeans were tentatively tried in Ethiopia 
in the 1950s. A growers’ manual was even published in 
Amharic and instructions on how to use the “foreign pea,” as 
the soybeans were called at that time in Ethiopia, were also 
included.
 “Yields were rather discouraging though. At the research 
station in Debre Zeit, belonging to the agricultural college, 
average yields of 1,090 kg/ha were obtained in the years 
1958-1963. Jimma Agricultural College had one trial in 
1956. Top yielder was Acadian with 1,100 kg/ha.
 “The efforts were then discontinued for some time. 
But in 1967-70 the Chilalo Agricultural Department Unit 
(CADU) tried some varieties from both America and 
Germany. A yield of 1,600 kg/ha was obtained from Amsoy 
in 1970 at 2,100 meters altitude. This was considered 
promising and thus CADU and the Ethiopian Nutrition 
Institute (ENI) launched a joint introduction program. The 
aim of this program was two-fold: (1) to replace the soybean 
fl our imported by ENI for use in the children’s food product 
Faffa with locally produced soybean products, and (2) to 
introduce soybeans in the diet of the peasant farmers because 
of their high nutritional value.”
 The article then discusses: Identifi cation of suitable 
varieties and suitable growing areas, cultural practices, 
seed multiplication, and introduction to farmers. ENI has 
developed a number of soybean recipes for use in extension 
work. “In Ethiopia ENI’s Supplementary Food Program is 
the only big user of soybeans. Due to lack of processing 
machinery we are still importing soy fl our from the United 
States, but we believe that we will be self-suffi cient by 
1976.” Address: Ministry of Agriculture, Addis Ababa, 
Ethiopia.

1764. Jowana, M.Z. 1975. Soybean in Saudi Arabia. 
INTSOY Series No. 6. p. 234. D.K. Whigham, ed. Soybean 
Production, Protection, and Utilization: Proceedings of a 
Conference for Scientists of Africa, the Middle East, and 
South Asia (College of Agric., Univ. of Illinois at Urbana-
Champaign).
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• Summary: “Soybean is not presently grown in Saudi 
Arabia. In 1973 the Ministry of Agriculture and Water started 
fi eld trials and observations to study the possibilities of 
growing this crop in some parts of the Kingdom.
 “The 1973 variety trials were conducted at four locations 
using six varieties from Taiwan...
 “Four varieties were planted at Uneizah on 6 October 
1973 and were harvested on 14 January 1974. Yields in kg/ha 
were: Kaohsiung No. 3, 340; Wakashina, 115; Tainung No. 4, 
174; and Shih-shih, 193. All four varieties were affected by 
rust diseases.”
 Note: This is the earliest document seen (Dec. 2007) 
concerning soybeans in Saudi Arabia, or the cultivation 
of soybeans in Saudi Arabia. This document contains the 
earliest date seen for the cultivation of soybeans in Saudi 
Arabia (Oct. 1973; one of two documents). Address: 
Director, Plant Production Div., Dep. of Research and 
Development, Ministry of Agriculture and Water, Riyadh, 
Saudi Arabia.

1765. Mercer-Quarshie, H.; Nsowah, G.F. 1975. Soya bean 
in Ghana. INTSOY Series No. 6. p. 200-08. D.K. Whigham, 
ed. Soybean Production, Protection, and Utilization: 
Proceedings of a Conference for Scientists of Africa, the 
Middle East, and South Asia (College of Agric., Univ. of 
Illinois at Urbana-Champaign). [3 ref]
• Summary: “Introduction of soya bean into Ghana through 
offi cial channels began in 1909. The aim was to get farmers 
to grow the crop as an additional food item and also as a 
possible export item. Between 1909 and 1956, seventeen 
annual trials, spread over 12 locations stretching from 
Asuansi on the coast to Tono on the northern border of 
Ghana, were conducted with about 40 varieties. The initial 
results of trials up to 1942 were discouraging, but later, 
probably as the trial offi cers learned to handle the crop better, 
yields began to rise. In the early 1950s yields of 1,457 kg/ha 
could be recorded in some trials.
 “Among the problems that frustrated the attempt to 
introduce soya beans into Ghana in the early 1900s was 
the complaint by growers that soya beans took too long to 
cook and also that their taste was unappealing. The aim of 
the investigations now is to develop soya beans for meal to 
be used in feeds, and for oil for various cooking purposes. 
Therefore nothing is being done now in determining the 
acceptability of the soya bean seed as food for humans. This 
is not to say this will not be done in future.”
 Note: This document contains the earliest date seen for 
soybeans in Ghana, or the cultivation of soybeans in Ghana 
(1909). The source of these soybeans was probably England. 
Address: 1. Senior Research Offi cer, Crops Research Inst., 
Kumasi, Ghana; 2. Lecturer, Faculty of Agriculture, Univ. of 
Science & Technology, Kumasi, Ghana.

1766. Palmer, J.H. 1975. Soybean yield barrier–A myth? 

Soybean News (NSCIC) 26(3):1, 4. April.
• Summary: “The real barriers to high yield are poor 
land preparation, poor soil fertility, low soil pH, weeds, 
diseases, nematodes, insects, low soil moisture at critical 
growth periods, and poor harvesting, storage and marketing 
practices. Given poor management inputs in any one–just 
one–of these areas, and the overall yield will be limited.
 “The results of the annual Soybean Yield Contest in 
South Carolina support this hypothesis. The 1974 winner, 
for example, produced a record 75 bushels per acre–almost 
four times the ‘74 state average yield of 19 bushels. Upon 
examination of the winner’s production practices one fi nds 
as examples: use of Ransom variety (a recommended high 
producing variety for South Carolina); good land preparation 
including subsoiling; fertilizer and lime application 
according to soil tests; inoculation; May planting date; timely 
cultivations for weed control, application of Sevin for insect 
control; and use of a nematicide for nematode control. Two 
other factors which infl uenced the yield were the soil (a 
deep,’ well-drained soil on which tobacco was planted in 
‘73) and adequate rainfall.
 “Similar summaries were made of the winners from 
previous years and the same fact surfaces. That is, a total 
management program, not miracle treatments or gimmicks, 
is the key to high yields. The genetic potential for high 
yields is available in today’s varieties. It is the grower’s 
responsibility to maximize his management inputs so that 
as much of the yield potential as possible can be realized. 
The following factors should be considered in 1975 to get 
maximum soybean yields for the input costs.
 “Suitable Soil–Soybeans may be grown on a wide range 
of soils, but the higher yields are made on deep, well-drained 
soils with good water-holding capacity and high fertility 
level. Wet, sandy, or eroded soils should be avoided where 
possible.
 “Crop Rotation–Soybeans fi t well into crop rotations. 
In 1975 and succeeding years growers should resist the 
temptation to plant soybeans after soybeans, because 
such a monoculture encourages disease, nematode, weed, 
and possibly insect buildups. Crop rotations, particularly 
involving non-leguminous crops such as corn or cotton, will 
suppress and/or reduce the risks of certain pest problems.
 “Fertilization and Liming–The optimum soil pH for 
soybeans is 6.0 to 6.5 for most soils, yet many growers fail 
to consider this and repeatedly produce low yields on soils 
with pH’s in the 4.5 to 5.5 range. Low pH may cause poor 
soybean growth from aluminum toxicity, calcium and/or 
magnesium defi ciency, various minor element defi ciencies, 
and reduced effi ciency of nitrogen-fi xing bacteria.
 “Fertilizer should be applied at the rate and analysis 
called for by soil test results. In a year of high fertilizer costs, 
the grower cannot afford to guess. It is not necessary to use 
nitrogen fertilizer on soils where conditions for effective 
nodulation and N-fi xation are met.
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 “Seed should be inoculated prior to planting when 
planting soybeans on fi elds not planted to soybeans within 
three years. If treated seed is used, the inoculant should be 
applied just before planting.
 “Land Preparation–Soybeans need a good seedbed 
for proper germination and emergence. The soil should be 
broken 8 to 10 inches deep preferably with a bottomplow. 
Depending on the soil type and condition other operations 
may be used to break the clods and fi rm the seedbed. The 
soil should not be disturbed unnecessarily when moisture is 
limited.
 “Many soils, particularly the sandy soils of the Coastal 
Plains, tend to form compaction zones or hardpans which 
inhibit optimum root growth and development. Signifi cant 
yield increases of 10 to 15% have been obtained in South 
Carolina research with row subsoiling or chiseling down 
to the clay or to a maximum of 16 to 18 inches (as in deep 
sandy soils). This practice allows soybean roots to better 
penetrate the soil profi le for more effi cient use of soil 
nutrients.
 “Varieties–Varieties differ not only in their yield 
potential, but in maturity, growth type, and reaction to certain 
diseases and nematodes. The variety and experimental strains 
testing programs of the various state experiment stations are 
all designed to give the grower the best possible group of 
varieties from which to choose. Each grower should become 
acquainted with these varieties and choose those which best 
fi t his planting date, soil conditions, and geographical area. 
In 1975, growers should consider planting more than one 
variety to spread maturities and risks of poor weather at 
bloom, podfi ll, and harvest.
 “The use of good planting seed is important for ‘75. 
Certifi ed seed meets high standards of origin, purity, and 
germination. Also, to insure good stands, seed treatment 
in South Carolina for all planting seed is a blanket 
recommendation for ‘75.
 “Planting–There is generally no advantage to planting 
southern determinate type soybeans full-season in narrow 
rows. For late planting, for example after small grains, closer 
spacings may give a yield advantage over conventional 
spacings of 36 to 40 inches. A general rule to follow, 
however, is to plant no closer than the necessary weed 
control methods will allow.
 “For proper plant population, the grower should plant 
for 8 to 10 plants per row foot for conventional spacings 
and proportionately less for narrow rows. Plant populations 
should be based on plants per row foot rather than bushels or 
pounds per acre since soybean seeds vary in size.
 “Weed Control–A systems approach involving both 
chemical and cultural control practices is necessary to 
adequately control the weeds in most fi elds. Annual grasses 
and many small-seeded broadleaf weeds can be controlled 
with most of the preplant-incorporated or preemergence 
herbicides or herbicide combinations available.

 “Large-seeded broadleaf weeds such as cocklebur, the 
morningglories, and coffeeweed are more diffi cult to control 
and usually require the use of a timely postemergence 
chemical. For all control systems, the use of cultivation 
cannot be over emphasized. A chemical-cultural control 
system should be tailored to the soil conditions, equipment 
availability, cropping patterns, and the weed species present.
 “Disease and Nematode Control–Varietal resistance is 
the most economical way to control diseases and nematodes, 
but such resistance is not available for some disease and 
nematode pests, e.g. the lance and sting nematode types.
 “Where the lance and sting types are present, it may 
be necessary to treat with a nematicide. Crop rotation 
is also a good cultural control practice to follow where 
nematodes are a problem. Row subsoiling, in addition to 
the agronomic benefi ts, may enable roots to penetrate below 
active nematode infestations that may have built up above 
soil hardpans. Another good disease and nematode control 
practice is to bottomplow the soybean stubble soon after 
harvest to bury the crop residue.
 “Insect Control–The grower should watch carefully for 
insect buildups in July, August, and September. The foliage 
feeders (e.g. worms and beetles) in July and early August and 
the late season pod feeders (e.g. pod-worm and stinkbugs) 
can rob profi ts and frequently go unnoticed in fi elds. 
Stinkbugs, for example, in 1974 caused serious losses in seed 
weight and quality with outbreaks in September and October.
 “Emphasis should be placed not only on insect control, 
but on economic and safe use of insecticides. A knowledge 
of the insects present and their infestation levels is necessary 
for the most effective and economical control of insects with 
the least possible damage to their natural predators.
 “Harvesting–The grower should harvest on time 
(moisture of 12 to 14%) and properly adjust the cutting and 
feeding mechanisms of the combine to reduce the losses. 
An average of just four beans per square foot of stubble 
represents the loss of one bushel per acre. Many growers lose 
2 to 3 times this much.
 “Marketing–Marketing of the crop is one of the most 
important production considerations. The grower should 
become aware of all the tools available such as hedging and 
contracting. A working knowledge of both selling methods 
with their advantages and disadvantages is a necessary 
prerequisite to their use.
 “1975 promises to be the most challenging year yet for 
soybean growers. Costs of production are increasing and 
prospects for $4 to $5 beans at harvest seem realistic. Thus, 
making the maximum yield on each acre is more important 
than ever. Good management will go a long way toward 
this goal.” Address: Extension Agronomist, Clemson Univ., 
Clemson, South Carolina.

1767. Agronomie Tropicale (France). 1975. Documentation: 
Travaux conduits sur le soja en Afrique au sud du Sahara–
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Liste bibliographique [Documentation: Bibliography of 
work/research conducted on soya in Africa south of the 
Sahara]. 30(2):187-91. April/June. [177 ref. Fre]
• Summary: This is a superb bibliography focusing on 
French soybean research in Africa. The citations are arranged 
in two parts under the following headings: Part I: General 
bibliography: Africa (7 references). West Africa (2): Cote 
d’Ivoire (Ivory Coast; 1), Ghana (6), Upper Volta (3), 
Nigeria (11). Central Africa: [Belgian] Congo (5; Note: The 
Congo Republic, a former French overseas territory, is not 
mentioned). East Africa (6): Ethiopia (1), Kenya (5), Uganda 
(9), Tanzania (12). Southern Africa: Malawi (2), Republic of 
South Africa (4), Rhodesia (6), Zambia (2).
 Part II: The work of IRAT. Cameroon (14), Comoros 
(2), Cote d’Ivoire (10), Ethiopia (1), Madagascar (special 
reports–21, annual reports–14), Mali (2), Central African 
Republic (1), Senegal (16), central services (14).

1768. Agronomie Tropicale (France). 1975. Note de synthèse 
sur les connaisances acquisés par l’IRAT sur le soja dans 
divers pays d’Afrique [Summary of knowledge acquired 
by IRAT on the soybean in various African countries]. 
30(2):182-86. April/June. [Fre]
• Summary: This is one of the best publications seen on 
soybeans in French-speaking Africa. IRAT stands for Institut 
de Recherches Agronomiques Tropicales (Tropical Institute 
of Agronomic Research).
 Contents: Introduction. Variety development. Mineral 
nutrition and nitrogen fi xation. Cultural practices. Diseases 
and enemies. Economics of production and perspectives on 
development.
 Starting in 1965 and in the course of the following 
years, soybeans have been introduced by various countries, 
and trials were conducted with the help of IRAT, especially 
in Cameroon, the Ivory Coast (1970-1972), Ethiopia, 
Madagascar (1966-72), Central African Republic [RCA; 
1968-69], and Senegal (1972-74).
 A 4-column table gives: The variety names, the source 
of the germplasm (from the USA, South Africa, Taiwan, and 
China), the maturity group of each variety, and the names 
of the countries in which each variety was tested. Later, the 
yields in the various locations tested are also given.
 Note 1. This document contains the second earliest date 
seen for soybeans in Senegal, or the cultivation of soybeans 
in Senegal (1972). In Senegal, the fi rst soybean trials were 
conducted at Bambey where the rainy season, which is very 
short, forces one to plant soybeans like peanuts, starting with 
the fi rst signifi cant rains. Yields of more than 2,500 kg/ha 
have been obtained, as in 1973.
 Note 2. Immediately following this article is a 
bibliography of research conducted on soya in Africa south 
of the Sahara (177 references), cited separately.

1769. Boakye-Boateng, K.B.; Hume, D.J. 1975. The effect of 

mulching on emergence, growth and seed yield of soybeans 
(Glycine max L. Merr.) in Southern Ghana. Ghana J. of 
Agricultural Science 8(2):135-41. Aug. [9 ref]
• Summary: “Mulching greatly improved seeding emergence 
during the major rainy season trial, and increased plant 
height and seed size. Grain yield was increased by an 
average of 78% over unmulched plots... Mulching appeared 
benefi cial in soybean production, particularly when seed 
viability was low and during the major rainy season when 
maximum soil temperatures were high.” Address: Dep. of 
Crop Science, Univ. of Ghana, Legon, Ghana.

1770. Proctor, Stuart. 1975. Romania boosts soybean imports 
and output. Foreign Agriculture (USDA Foreign Agricultural 
Service). Sept. 8. p. 11.
• Summary: From 8,200 tonnes in 1965, Romania’s soybean 
meal imports jumped to 117,000 tons in 1972 and 220,000 
tons in 1974. Romania’s oil needs are supplied from its 
huge sunfl owerseed crop. The country is moving ahead 
with expansion in the area of soybeans, which aside from 
a limited acreage in Yugoslavia represents the only major 
East European commitment to soybean production. Their 
output was 244,000 tons on 452,000 acres [0.54 tons/acre 
or 18.0 bu/acre yield] in 1973. Since 1970, the Romanian 
Government has been stressing livestock production above 
all as a means of increasing farm export earnings from beef 
and pork sales. However, supplying more meat–especially 
poultry meat and pork–for domestic consumption is also a 
major goal. The original aims of the Romanian Government 
in its 1970-74 5-year plan were for a 43% increase in 
cattle numbers, 70% in swine, and 63% in poultry. While 
these goals were never fully achieved, they did spark an 
impressive expansion in livestock numbers and production. 
Address: Foreign Agricultural Service.

1771. Dornescu, D.; Dornescu, A. 1975. [Path coeffi cient 
analysis of the effect of fertilizer on yield components in 
soyabean]. Cercetari Agronomice in Moldova p. 63-66. Sept. 
[3 ref. Rom]*
Address: Statiunea de Cercetari Agricole, Podu-Iloaiei, 
Romania.

1772. Nichols, T.E., Jr.; Clapp, John G., Jr.; Perrin, Richard 
K. 1975. An economic analysis of factors affecting oil and 
protein content of soybeans. North Carolina State University, 
Department of Economics and Business, Economic 
Information Report No. 42. 20 p. Sept.
• Summary: The aim of this study was to isolate and 
measure the effects of factors associated with variation 
in the oil and protein content of soybeans grown in North 
Carolina. These factors included varieties, lime and fertilizer 
applications, planting dates, soil conditions, seed treatments, 
herbicide application, and cultural practices. It was found 
that soil characteristics, soybean varieties, planting date, 
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and cultural practices have an effect on the oil and protein 
content of soybeans. Two tons of lime per acre were found to 
increase the protein content by an average of 5%, to decrease 
oil content by 3.5%, and to increase yields by 7 bushels.
 Table 2 (p. 9) lists the following named soybean 
varieties (with the change in oil and protein content of each): 
York, Coker Hampton 266A, Coker 69-87A, Ransom, Dare, 
McNair 600, Forrest, Davis, Picket 71, Coker 71-211, Lee 
68, Coker 70-136, Coker 70-137, Coker 68-38, Essex, Bragg, 
McNair 800, Coker 71-222, and Hutton.
 Economic choices: “The question arises whether farmers 
should be advised to adopt particular practices if farmers 
were, in fact, paid for the oil and protein produced, rather 
than the quantity of beans. The average yield per acre of 
the plots in these experiments was 43 bushels, or about 
2,244 pounds of dry matter, assuming an average dry matter 
content of 87 percent. At a protein price of 16¢ per pound 
(corresponding to $140 per ton of 44 percent protein meal), 
a 1 percent increase in protein content would be worth 
an additional $3.59 per acre. For an oil price of 20¢ per 
pound, a 1 percent increase in oil content would be worth an 
additional $4.48 per acre. With yields lower than 43 bushels 
per acre, the value of additional protein and oil content 
would of course be proportionately lower.” Address: Raleigh, 
NC.

1773. Soybean Digest. 1975. Far East soybean demand to 
grow. Sept. p. 21.
• Summary: “H. Nakamura, director of Hohnen Oil Co. Ltd., 
in Tokyo, explained that the demand for soybeans in Japan 
is determined largely by the amount of demand for soybean 
meal.”
 Japanese soybean processors are concerned with the 
effects of the 1973 U.S. soybean embargo, hope for more 
stable soybean prices, and wish that America would develop 
soybean varieties for different uses and with different 
compositions (such as high protein or high-oil varieties).
 “Assessing the potential of future soybean exports from 
the People’s Republic of China, Nakamura said any increase 
in Chinese soybean production will probably be absorbed 
in the domestic market. The Chinese consume only 10 
kilograms of soybeans per capita per year, compared to more 
then 30 kilograms per capita in both Taiwan and Japan, he 
noted.
 “’Low yields of soybean production in China (12 to 13 
bu/acre) indicate a great potential for increasing Chinese 
soybean production in the future,’ he said. ‘China could at 
least double its soybean production on the same acreage as 
today.’”

1774. Kromah, Lasana. 1975. Improving grain legumes 
in Liberia. In: R.A. Luse and K.O. Rachie, eds. 1975. 
Proceedings of IITA Collaborators Meeting on Grain 
Improvement. Ibadan, Nigeria: International Institute of 

Tropical Agriculture. iii + 179 p. See p. 29-30.
• Summary: “The legume program in Liberia was formerly 
carried on by large concessions, mainly the Firestone 
plantation, which deal with tree crops such as rubber, cocoa, 
and coffee.” Their three objectives are outlined.
 “At the Government Research Centre at Suakoko, which 
is attached to the Ministry of Agriculture, a grain legume 
program has been recently initiated using methods different 
from that of Harbel Firestone. Here the legumes are used 
in rotation with paddy rice in the dry season after the rice 
harvest. Two variety trials have been carried on since 1973... 
Both soybeans and cowpeas have been involved in these 
experiments. They were introduced from both Nigeria and 
the United States as well as Taiwan... Soybean varieties 
Jupiter and TK-5 have been successful. Here two tons per 
hectare have been obtained with growth duration of 65 
days.”
 “The early study dealing with the possibility of soybean 
production in Liberia was begun in 1964 at the University 
[Univ. of Liberia, Monrovia] by Dr. C.C. Chen, an FAO 
Tropical Crop Expert. He introduced the variety Polmetto 
[sic, Palmetto] from Taiwan. He also initiated in 1965 a 
variety trial with 10 varieties introduced from Taiwan. 
Results from this trial were indeed encouraging. The yield of 
soybean seed was estimated as 1,200-1,500 kg/ha. In 1966 a 
Chinese Agricultural Mission to Liberia reported that a few 
varieties produced successfully at Gkedin about 180 miles 
from Monrovia, Liberia.”
 Note: This is the earliest document seen (March 
2021) concerning soybeans in Liberia, or the cultivation of 
soybeans in Liberia. This document contains the earliest date 
seen for soybeans in Liberia, or the cultivation of soybeans 
in Liberia (1964). The source of these soybeans (Palmetto 
variety) was Taiwan. Address: College of Agriculture and 
Forestry, Univ. of Liberia, Monrovia, Liberia.

1775. Whigham, D.K. 1975. International soybean variety 
experiment: First report of results. INTSOY Series No. 8. 
161 p. Oct. (College of Agric., Univ. of Illinois at Urbana-
Champaign). [4 ref]
• Summary: Contents: Foreword. Introduction. Materials 
and methods. Results and discussion. Summary. References. 
Information and summary tables. Agronomic data from 1973 
and 1974 trials is given for the following countries and sites: 
Africa: Egypt (Bahteem), Ethiopia (Awassa), Ghana (Legon), 
Lesotho (Ralinku), Sierra Leone (Njala), Somalia (Afgoi), 
Tanzania (Ilonga, Njombe).
 Asia: Afghanistan (Kabul), India (Jabalpur, Pantnagar), 
Indonesia (Bogor, Citayam, Jogjakarta), Malaysia (Serdany), 
Pakistan (Mansehra, Swat), Philippines (La Granja, Los 
Baños), Sri Lanka (Alutharama, Angunukulapalessa, 
Bandarawela, Gannoruwa, Maha Illuppallama, Paranthan, 
Ratmalagara), Taiwan (Ping Tung, AVRDC–Shanhua), 
Thailand (Chiangmai University, Khon Kaen, Lop Buri, 
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Maejo Experiment Station, Suwan Farm), Vietnam (Darlac 
Province).
 Mesoamerica: Belize (Central Farm), Costa Rica 
(Hacienda Tempisque, Taboga), Mexico (Chiapas, Tampico), 
Nicaragua (Leon), Puerto Rico (Isabela, Lajas, Mayaguez).
 Middle East: Jordan (Deir Alla), Syria (Douma).
 South America: Colombia (Palmira), Ecuador (Boliche, 
Pichilingue, Portoviejo), Peru (La Molina).
 Note 1. This is the earliest document seen (Oct. 
2010) that clearly refers to the cultivation of soybeans in 
Afghanistan. This document contains the earliest date seen 
for the cultivation of soybeans in Afghanistan (23 May 
1973). Eight varieties were tested at Kabul by cooperator 
S.A. Rahman Mohmand. Cutler 71 gave the highest yield, 
2,952 kg/ha.
 In Belize, twenty varieties were tested at Central Farm 
by cooperators D. Cole and J. Cal, being planted on 5 Nov. 
1973. Improved Pelican gave the highest yield, 1,680 kg/ha.
 Note 2. This is the 2nd earliest document seen (Jan. 
2001) that clearly refers to the cultivation of soybeans 
in Nicaragua (25 Jan. 1974). On 25 Jan. 1974, under the 
direction of Fermin Balerdi, twenty varieties of soybeans 
were planted at Proyecto Adelante, Leon, Nicaragua. 
Improved Pelican gave the highest yield, 2511 kg/ha.
 Note 3. This is the earliest document seen (Dec. 2007) 
that clearly refers to the cultivation of soybeans in Pakistan 
after the country became Pakistan. On 16 May 1973 nineteen 
varieties were planted at Swat. Lee 68 gave the highest yield, 
4,826 kg/ha. On 24 May 1973 sixteen varieties were planted 
at Mansehra. Jupiter gave the highest yield, 4,911 kg/ha. The 
cooperator at both locations was S. Badshah.
 Note 4. This is the 2nd earliest document seen (Dec. 
2007) concerning soybeans in Jordan, or the cultivation of 
soybeans in Jordan. This document contains the earliest date 
seen for soybeans in Jordan, or the cultivation of soybeans in 
Jordan (9 April 1974). Sixteen varieties were tested at Deir 
Alla by cooperators Nabil Katrhuda and A. Hammoudeh. 
Semmes gave the highest yield, 3,688 kg/ha.
 Note 5. This document contains the 2nd earliest date 
seen for soybeans in Lesotho, or the cultivation of soybeans 
in Lesotho (21 Dec. 1973). It describes the fi rst systematic 
soybean trials in Lesotho. Seventeen varieties were tested at 
Ralinku, Quthing District. Bragg gave the highest yield, 673 
kg/ha.
 Note 6. This is the 2nd earliest document seen (Jan. 
2001) concerning soybeans in Somalia, or the cultivation of 
soybeans in Somalia. This document contains the 2nd earliest 
date seen for soybeans in Somalia, or the cultivation of 
soybeans in Somalia (1974; no month is given). The earliest 
document was by Vivenza (1928). Twenty varieties were 
tested at Afgoi. Bonus gave the highest yield, 1,171 kg/ha.
 Note 7. This is the earliest document seen (Dec. 2007) 
concerning soybeans in Syria, or the cultivation of soybeans 
in Syria. This document contains the earliest date seen for 

soybeans in Syria, or the cultivation of soybeans in Syria 
(25 April 1974). Sixteen varieties were tested at Douma by 
Syria’s Ministry of Agriculture and Agrarian Reform–the 
cooperator. Cutler 71 gave the highest yield, 1,223 kg/ha.
 The source of all these soybeans was INTSOY (at the 
University of Illinois in the USA) for ISVEX trials.

1776. Schwab, G.O.; Fausey, N.R.; Weaver, C.R. 1975. 
Tile and surface drainage of clay soils. II. Hydrologic 
performance with fi eld crops (1962-72). III. Corn, oats, and 
soybean yields (1962-72). Ohio Agricultural Experiment 
Station, Research Bulletin No. 1081. 37 p. Nov. [13 ref]
• Summary: “This report summarizes the data collected 
over the 11-year period, 1962-72, from a long-term fi eld 
experiment at the North Central Branch, Ohio.” “Corn, 
soybean, and oat yields, plant populations, and drainage 
fl ows were measured on 0.5-acre plots on Toledo silty clay 
soil near Sandusky, Ohio... Drainage treatments were no 
drainage, surface drainage, tile drainage, and a combination 
of tile and surface drainage.” The stands and yields were best 
when the combination of tile and surface drainage was used; 
next best was tile drainage only.
 Note 1. Tile drainage is a practice for removing excess 
water from the subsurface of soil intended for agriculture. 
Removing excess water usually increases crop yields by 
effectively lowering the water table and enabling oxygen to 
exist in the soil around plant roots.
 In a tile drainage system, a sort of “plumbing” is 
installed below the surface of agricultural fi elds, effectively 
consisting of a network of below-ground pipes that allow 
subsurface water to move out from between soil particles 
and into the tile line. Water fl owing through tile lines is often 
ultimately deposited into surface water points–lakes, streams, 
and rivers–located at a lower elevation than the source. Water 
enters the tile line either via the gaps between tile sections, in 
the case of older tile designs, or through small perforations in 
modern plastic tile.
 Note 2. At the end of this bulletin is a page titled “Better 
living is the product” which explains: The Ohio Agricultural 
Experiment Station was established in 1882 at The Ohio 
State University, Columbus, Ohio. In 1892 it was moved 
to its present location in Wooster, Wayne County, Ohio–in 
northeastern Ohio. “In 1965 the Ohio General Assembly 
passed legislation changing the name to Ohio Agricultural 
Research and Development Center–a name which more 
accurately refl ects the nature and scope of the Center’s 
research program today.” Address: OARDC, Wooster, Ohio.

1777. Bernal, A.G.; Rodriguez, V.L.; Garcia, S.D. 1975. 
Recomendaciones para incrementar rendimientos en el 
cultivo de la soya [Recommendations for increasing the 
yields of soybean cultivation]. Circular CIANE No. 60. 16 p. 
[Spa]*
Address: Instituto Nacional de Investigaciones Agricoles, 
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Mexico-DF.

1778. Hubert de Fraisse, C. 1975. Essai comparatif soja. La 
Bretagne. Saison fraîche [Comparative soybean trial, at the 
station of La Britagne, during the cool season]. Reunion: 
IRAT-Réunion. 5 p. [Fre]*
• Summary: In 1975, two INTSOY trials were conducted at 
the stations of La Bretagne and of Mon Caprice in Réunion 
using the varieties Jupiter and Davis. Jupiter yielded 1,990 
kg/ha at La Bretagne and 2,070 kg/ha at Mon Caprice 
(average 2,030 kg/ha). Davis yielded 1,670 kg/ha at La 
Bretagne and 2,445 kg/ha at Mon Caprice (average 2,055 kg/
ha).
 Looking at the INTSOY Third Report of Results for 
1975 (p. 142, 146) it seems that the station of La Bretagne 
is at St. Denis; the soybeans were planted on 23 June 1975 
and harvested in September. The station of Mon Caprice is 
at St. Pierre; the soybeans were planted on 30 June 1975 
and harvested in October. Address: 97487 St. Denis Cedex, 
Island of Reunion.

1779. Raghunatha, G.; Rajasekhara, B.G.; Ramachandra 
Prasad, T.V.; Krishnamurthy, K. 1975. Soybean has good 
yield potential as compared to pulses. Current Research 
4:97-98. *

1780. Singh, B.; Gunasena, H.P.M. 1975. Studies in 
soyabean agronomy (Glycine max (L.) Merr.); Effect of 
variety, row-width and within-row spacing on growth and 
yield. *
Address: Faculty of Agriculture, Univ. of Sri Lanka, 
Peradeniya.

1781. Stanilova, D. 1975. Vlianie na usloviata na hranene 
i vlajnostta na pochvata varhu dobiva i himichnia sastav 
nazarnoto ot dva sorta soia [Infl uence of soil fertilization and 
moisture on soybean yield and the chemical composition 
of the beans]. Pochvoznanie i Agrohimia (Pedology and 
Agrochemistry) No. 2. p. 82-91; No. 4. p. 130-36. [16 ref. 
Bul]*
Address: Bulgaria.

1782. Cerne, Vasili; Sintes Pros, Jorge. 1975. La soja: 
Su cultivo, su exceptional valor nutritivo y sus virtudes 
dieteticas y curativas [The soybean: Its cultivation, its 
exceptional nutritive value, and its dietetic and curative 
virtues]. Barcelona, Spain: Editorial Sintes. 224 p. Illust. 
Series: Biblioteca Naturista. [Spa]
• Summary: Contents: Introduction. 1. Origin and general 
information. 2. Botanical characteristics. 3. Species and 
varieties. 4. The soybean plant’s nitrogen-rich nodules. 
5. Surroundings and soil. 6. Preparation of the terrain. 7. 
Selection. 8. Planting and germination. 9. Cultural care. 
10. Crop rotations using the soybean. 11. Intercropping 

with soybeans. 12. Harvesting the pods. 13. Harvesting 
the soybean as forage. 14. Yields. 15. The red beetle (el 
coleóptero rojo, family Elateridae). 16. Soy oil: Lecithin 
and soy oil extraction using the Hansa-Muehle system. 
17. Soya (la soja), the exceptional food: Soya in human 
nutrition, nutritional composition of the seeds, minerals and 
vitamins in soya, soya in the kitchen, soy sprouts, soymilk, 
soy casein, curds and soy cheese (requesón y queso de soja), 
soy fl our, soy bread, defatted soy fl akes? (copos de soja), 
soy meat (carne de soja), soy sauce. 18. The dietetic and 
therapeutic value of soya: Soya–the vegetable meat, soy 
proteins, soy oil, soy carbohydrates, digestibility, therapeutic 
uses, summary of properties and indications, soya in the 
macrobiotic diet. Appendix: A revolutionary food: The bread 
of Soyuva (3,600 calories, in existence by June 1974).
 “In 1917 soybeans started to be cultivated in Spain 
thanks to the efforts of an architect from Tortosa, don 
Juan Abril Guanyabens, who was sick with diabetes. His 
physician, Dr. Maneget, director of the resort Caldes de 
Malavella (Gerona) had recommended this new food to 
counteract his diabetes. The magazine Consejos para Vivir 
(Advice for Living) stated in its issue no. 106 of March 
1971 that the above-mentioned doctor, in 1918, published an 
article on the spectacular results of this plant and its healthy 
nutritional effects in the Barcelona periodical La Veu de 
Catalunya.”
 “In about the 1930s a Spanish farmer grew soybeans and 
found himself with big diffi culties in selling the harvest, even 
though in other countries it was produced and consumed in 
huge quantities, due to its high nutritional value, its richness 
of protein, and its ability to enrich the soil with nitrogen. 
Nonetheless, there is no doubt that the cultivation of this 
plant can also provide Spain with substantial economic 
benefi ts.
 “For this reason in 1934 the Ministry of Agriculture, as 
indicated by the engineer from Montes, don Juaquín Martín 
Laplaza, in an interesting work, gave 4 kg of seeds to the 
Division of Hydrology and Forests (División Hidrológica 
Forestal) to that the latter would conduct the appropriate 
tests concerning the cultivation of this plant. This was done, 
and care was taken to vary the locality, type of soil and 
terrain, climate, and irrigation.
 “The locations chosen were: (1) a nursery in the 
mountains of Prades, between the city of Montblanch and the 
town of Rojals (province of Tarragona); (2) the city of Seo de 
Urgell, and (3) in la sierra del Cadí. These test plots were set 
on the outermost edges of the agricultural pastures and near 
the forest areas of high altitude, the very areas most likely to 
be unfavorable for growing soybeans.” But despite this, the 
soybean plants gave good yields of both seeds and forage (p. 
6-8). Address: Spain.

1783. Dadant, R.; Hubert de Fraisse, C. 1975. Soja, essai de 
saison chaude [Soybean trials during the warm season]. In: 
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IRAT-Réunion. 1975. Rapport annuel 1974. 2 p. [Fre]*
• Summary: Four soybean varieties from the USA were 
tested in 1974, at the station of Mon Caprice, during two 
seasons. The best yield during the cool season was from 
Chippewa (1,780 kg/ha), and during the warm season it was 
from Amsoy (2,070 kg/ha). Address: Reunion.

1784. Ermolaev, I.; Vatashki, A. 1975. Vliianie na razlichnite 
normi i suotnosheniia na mineralnite torove vurkhu dobiva 
i kachestvoto na zurnoto ot soia, otglezhdana na slabo 
opodzoleni chernozemi [The effect of different norms and 
ratios of mineral fertilizers upon the yield and quality of 
soybean seed cultivated on slightly podzolic chernozem]. 
Rastenievudni Nauki (Plant Science, Bulgaria) 12(3):89-94. 
[13 ref. Bul; rus; eng]
• Summary: “Summary: Field fertilization experiments 
with soybean (for seed production) and wheat were carried 
out during the period 1970-1973 at the ‘Obraztsov Chifl ik’ 
Institute of Cereal and Leguminous Crops near Rousse on 
slightly podzolic chernozem soil. The following conclusions 
are drawn on the basis of these experiments:
 “Yields of over 2,500 kg/ha could be obtained if before 
sowing the soybean seed (var. Merit) is treated with Nitragin 
[nitrogen-fi xing bacteria].
 “The effect of fertilization with phosphorus and with 
phosphorous-potassium fertilizers is unsatisfactory because 
of the high mobility of soil phosphates and good supply of 
assimilable potassium. For the same reason, the effect of 
phosphorous and phosphorous-potassium fertilization upon 
the crop coming after soybean, i.e. wheat, variety Bezostaya 
1, is also unsatisfactory.
 “The various doses and ratios of mineral fertilization do 
not differ essentially as regards their effect upon the quality 
of soybean seed.” Address: The “Obraztsov Chifl ick” Inst. of 
Cereal and Leguminous Crops, Roussé, Bulgaria.

1785. Food and Agricultural Organization of the United 
Nations. 1975. Soybeans: Area harvested, yield, and 
production. FAO Production Yearbook (Rome, Italy) 29:103.
• Summary: The following nations are listed for the fi rst 
time as soybean producers in the FAO Production Yearbook. 
F = FAO estimate. India: Harvested 32,000F ha in 1973, 
13,000 ha in 1974, and 160,000F in 1975. Note: In 1971 
India harvested about 10,000 metric tons of soybeans from 
25,000 ha, but by 1980 these fi gures had skyrocketed to 
about 450,000 metric tons from 550,000 ha
 Sri Lanka: Harvested 1,000 ha in 1974 and 1,000F in 
1975.
 New Zealand: Achieved a yield of 3,000 kg/ha in 1975.
 Name changes: Laos is changed to Lao P. D. Rep. 
[People’s Democratic Republic]. Vietnam DR and Vietnam 
Rep. are merged to create Vietnam CR [Communist 
Republic?].

1786. Kalaidjieva, Stanka. 1975. Vlianie na mineralnia i 
simbiotichnia azot varhu dobiva i kachestvoto na zarnoto 
ot soia [Infl uence of mineral and symbiotic nitrogen on the 
yield and quality of soybean grain]. Rastenievudni Nauki 
(Plant Science, Bulgaria) 12(8):42-49. [20 ref. Bul; eng; rus]
• Summary: “Summary: Studies of the effect of nitrogen 
fertilization on yield and quality of soybean grain are 
scarce in this country. An accomplished study included 
the following 16 variants: O, P80, P80+nitrogen, N40P80, 
N40P80+nitrogen, N80P80, N100P80, N40, N80+nitrogen, N80N100, 
P80K40+nitrogen N80P80K40, P80Mo0.1 in kg/ha. Results 
show a decisive role of the nitrogen fertilization in the 
yield formation of soybean grown on meadow-cinnamonic 
smolnitsa-like soils under irrigation.
 “As a legume soybean better reacts to symbiotic 
nitrogen. Mineral nitrogen rates of 40, 60, 80 and 100 
kg/ha on a background with and without phosphorus 
less raises the yield than nitrogen treatment of soybean 
seed. Mineral nitrogen in combination with nitrogen on 
a phosphorus background raises much more the yield. 
Nitrogen and mineral nitrogen raise the protein content 
of grain, thus making soybean growing for a concentrate 
more advantageous.” Address: Agricultural Academy “G. 
Dimitrov”, Sofi a, Bulgaria.

1787. Konova, L.; Khristov, A. 1975. Rastezh, razvitie i 
dobiv na soiata v zavisimost ot pochvenata por’oznost [The 
effect of soil porosity on soybean growth, development, 
and yield]. Rastenievudni Nauki (Plant Science, Bulgaria) 
12(1):27-40. [9 ref. Bul; rus; eng]
• Summary: “Summary: A pot test aimed at determining the 
optimum porosity of leached cinnamon forest soil for the 
growth, development and yield of soybeans was carried out 
in 1971. Soil porosity of 59.6; 52.1; 44.5; 37.8 and 32.8% 
and soil moisture maintained at 80% of the fi eld capacity 
and 60% of the maximum water holding capacity were 
experimented.
 “It was proved that sprouting, growth, development and 
yield of soybeans are in close dependence on the water-air 
regime established by changes in the soil porosity. Optimum 
conditions for the sprouting, growth, development and yield 
of soybeans may be established at an aerial porosity not 
less than 20-22% and hydrate [?] one of about 30% of the 
total soil volume or about 52% in total. The lower critical 
point of soil aeration in sprouting, growth and development 
lies below 9% and over 1.6% of the total soil volume, and 
that of moisture between 6% and 3.5% or 10 and 6.5 mm of 
available water.
 “The consumptive use of water is directly dependent on 
the extent of soil damping and the amount of vegetative mass 
on the one hand and depth of the water supplying centre 
of the root system, on the other hand. Optimum conditions 
for an effective use of water may be created at a total soil 
porosity of about 52% (aeration and hydrate of about 20-
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22 and 30% respectively). Blooming, pod formation and 
grain fi lling beginning compose the critical period regarding 
the water requirements of soybeans.” Address: 1. Inst. of 
Genetics and Plant Breeding; 2. Inst. of Soil Science “N. 
Poushkarov”. Both: Sofi a, Bulgaria.

1788. Krishnamurthy, K.; Shivashankar, K. 1975. Soybean 
production in Karnataka [Bangalore, India]. UAS Technical 
Series, Publication No. 12. 51 p. (University of Agricultural 
Sciences, Hebbal, Bangalore, India). [23 ref. Eng]
• Summary: Contents: Introduction. Crop introduction and 
varietal performance. Agronomic trials. Rhizobium studies. 
Moisture stress studies on soybeans. Studies on growth 
regulators. Crude protein and fat content in soybean. Yield 
evaluation with other legumes. Performance of soybean on 
cultivator’s fi eld. Multiple cropping practices with soybeans. 
Soybean utilization studies. Agro-economic aspects of 
soybeans: Stabilization of yield, popularisation of soybeans 
in the state, providing seeds, rhizobium cultures and other 
inputs, development of package of practices for soybeans, 
right price for soybeans, marketing, processing and industrial 
utility. Address: Univ. of Agricultural Sciences (UAS), 
Hebbal, Bangalore 560024.

1789. Lyonet, G.; Hubert de Fraisse, C. 1975. Essai 
comparatif de variétés de soja à la Bretagne et à Mon Caprice 
[Comparative trial of soybean varieties at La Bretagne and at 
Mon Caprice (Réunion)]. In: IRAT-Réunion Rapport Annuel. 
1975. Ile de Réunion: IRAT-Réunion. See p. 117-20. [5 ref. 
Fre]
• Summary: In 1975, soybean culture and yield trials were 
conducted at the stations of La Bretagne and of Mon Caprice 
in Réunion during the cool season using 15 varieties supplied 
by INTSOY. Tables show: At La Bretagne, the highest 
yields (in kg/ha) came from Jupiter (1,990), Davis (1,670), 
and Hardee (1,420). At Mon Caprice, the highest yields 
came from Davis (2,450), Jupiter (2,070), Forrest (2,060), 
Hardee (1,840) and Williams (1,800). The varieties with 
the best cumulative yield from the two trials were Davis 
(4,120), Jupiter (42,060), Forrest (3,320), Hardee (3,240) and 
Williams (3,040).
 Looking at the INTSOY Third Report of Results for 
1975 (p. 142, 146) it seems that the station of La Bretagne 
is at St. Denis; the soybeans were planted on 23 June 1975 
and harvested in September. The station of Mon Caprice is 
at St. Pierre; the soybeans were planted on 30 June 1975 
and harvested in October. Address: 97487 St. Denis Cedex, 
Island of Reunion.

1790. Mamedov, T.G.; Miri Zade, A.P. 1975. [Green fodder 
mixtures of maize or sorghum with soyabean]. Vestnik 
Sel’skokhoziaistvennoi Nauki (Journal of Agricultural 
Science, Moscow) No. 1. p. 65-68. [Rus; eng; ger; fre]*
• Summary: Irrigated fi eld trials were conducted in the 

Apsheron peninsula of the East Caucasus. Note: This 
peninsula in eastern Azerbaijan projects into the Caspian 
Sea. About 400 square miles (1,036 square km) in area, it 
contains extensive oil fi elds; Baku is on the southwest coast.
 Maize grown alone yielded 36.3 tonnes/ha of green 
fodder (7270 feeding units–FU) and 250 kg/ha of digestible 
crude protein (DCP). Sweet sorghum yielded 32,1-37.6 
tonnes/ha of green fodder and 220-260 kg/ha of DCP. 
Soybean yielded 1.14-1.30 tonnes/ha of green fodder and 
410-470 kg/ha of DCP. Each crop was cut at the milk-wax 
stage of maturity.
 Mixtures of maize or sorghum with soybean yielded 
36.6-47.2 tonnes/ha of green fodder and 530-650 kg/ha of 
DCP. When cut at the stage of panicle emergence, the FU 
yields were considerably lower but those of DCP higher and 
reached up to 710 kg/ha. Planting in hills spaced 70 x 70 
cm apart and containing 2 plants of maize or sorghum and 
2 or 6 plants of soybean resulted in higher yields than row 
planting. Address: Azerbaidzhanskii Institut Kormov, Lugov 
i Pastbishch, Baku, Azerbaidzhan SSR.

1791. McClellan, W.D. 1975. Summary of soybean 
research in the San Joaquin Valley–1975. 4 p. Unpublished 
manuscript.
• Summary: “In 1973 and 1974 soybeans were grown at 
the Gerald Seiner Ranch, Visalia and at a research station 
near Farmersville. These trials indicated that soybeans could 
be grown successfully as a double crop following winter 
cereals. The results suggested that the best yields would 
result from: (1) populations of around 100-120,000 plants 
per acre; (2) fl at plantings, fl ood irrigated; (3) good mite 
control; and (4) the variety Williams. This variety is one of 
the most popular midwest varieties with a growing season of 
120-130 days.”
 Yields (not including harvest losses) range from 
2,200 to 3,200 lb/acre (36.6 to 53.3 bu/acre). Mites can be 
controlled by using chemical miticides. Soybeans require 
less water than the main competing double crops–grain 
sorghum and corn silage. “This crop has the best chance of 
being economically successful when used as a double crop 
following the harvest of winter cereals.” Trials indicate that 
high plant populations and close row spacings (20 inches) 
help to maximize yields. Address: Tulare County Farm 
Advisor, California.

1792. Myakushko, Y.P. 1975. [Breeding and production of 
soybeans for seed in the Caucasus]. PhD thesis, Leningrad. 
38 p. [Rus]*
• Summary: The fi rst planting of soybeans in the present 
USSR took place in 1875. In the eastern part of the country 
almost one million ha are planted to soybeans each year. 
They are also cultivated extensively in the Caucasus. The 
average yield in Ukraine, when water is not in short supply, 
is 2.4 metric tons per ha. The Vavilov Institute in Leningrad 
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has a collection of more than 2,700 varieties of soybeans. 
Address: Leningrad, USSR.

1793. Ranaweera, S. 1975. [The yield and quality of 
soyabean seeds as affected by mineral nutrition of 
magnesium and phosphorus under humid tropical and 
subtropical conditions]. PhD thesis, Friendship University, 
Moscow. [Rus; eng]*
Address: Friendship Univ., Moscow, USSR.

1794. Weinmann, H. 1975. Agricultural research & 
development in Southern Rhodesia 1924-1950. University 
of Rhodesia. Series Science No. 2. 217 p. See p. 113-16. [28 
ref]
• Summary: “Soya Beans: Early trials with Soya beans in 
Southern Rhodesia had been unsuccessful. Trials with some 
new varieties were started at the Salisbury Experiment 
Station in 1924/25, in which the variety Otootan emerged 
as the highest yielder of seed, with an average yield of 3.75 
bags (200 lb.) per acre over four seasons; other varieties 
tested included Haberlandt, Columbia and Biloxi. In 
experiments at Gwelo between 1930 and 1932, Otootan 
produced 3.5 bags of seed per acre when inoculated, as 
against 2.7 bags without inoculation.
 “Many other varieties, including strains from incidental 
crosses between Otootan and Biloxi, were tested in the 
following years but until 1931, at least, none of them 
equalled Otootan in yield of either fodder or seed. In 1933, 
Arnold recommended Otootan and one of the new strains, 
Selection No. 6, for cultivation, primarily for their fodder 
production, which amounted to nearly two tons of hay per 
acre.
 “In 1937 a number of strains from the School of 
Agriculture at Potchefstroom [in the southern Transvaal, 
South Africa] were included in the trials, together with many 
other varieties, strains and crosses. The Potchefstroom strain 
No. 35S184 proved a heavier yielder of seed than any of the 
other yellow-seeded varieties but produced less fodder than 
the strains recommended for hay production. The yellow-
seeded varieties were the only ones suitable for human 
consumption and industrial use, and by crossing a non-
shattering yellow-seeded strain with the varieties Otoxi and 
Herman the ‘Hernon’ strains were produced by about 1940, 
which were superior to Potchefstroom No. 184 in the yield 
of seed. At about the same time, several strains of another 
new variety, ‘Jubiltan’ [black-seeded], were evolved, which 
were suitable for fodder production. Further crossing of 
Hernon strains with Potchefstroom No. 184 in the following 
years resulted in a series of new strains, the best of which 
combined the desirable characteristics of Potchefstroom No. 
184 with the robust habit of the Hernon strains and produced 
higher yields of grain than Hernon No. 107, which was then 
the most widely grown strain in the Colony.
 “In various spacing trials during 1938 to 1941 and 1948 

to 1950, close spacing was generally found to increase the 
yield of seed. In certain experiments between 1942 and 
1946, the combined use of compost, phosphate and lime 
increased the average yield of seed from 4.6 to 7.1 bags per 
acre, while phosphate and lime alone or combined resulted 
in intermediate yields. Inoculation of the seeds with soil 
in which Soya beans had been grown was recommended 
and specially prepared soil from the Salisbury Experiment 
Station was supplied to farmers for this purpose free of 
charge.” Address: Honorary Senior Research Fellow, Univ. 
of Rhodesia, Salisbury [Southern Rhodesia].

1795. Proceedings of the First National Oilseeds Seminar. 
1975? Pakistan. *
• Summary: These proceedings contain the results of a 
soybean yield test at Swat, Pakistan, in 1974. Lee 68 gave 
the highest yield, 4,321 kg/ha. In 1974 the average farmer’s 
yield of soybeans was 511 kg/ha, the yield on state farms was 
2,074–4,321 kg/ha, the best yield obtained was 4,321 kg/ha, 
and the yield potential was 4,321 kg/ha. Address: Pakistan.

1796. Wenger, O.E. 1976. Performance of some soybean 
varieties in Liberia. Tropical Grain Legume Bulletin No. 3. p. 
8-9. Jan.
• Summary: “Soybean trials were conducted at the Liberian 
Agricultural Company (LAC) with varieties supplied by 
the International Institute of Tropical Agriculture, Ibadan, 
Nigeria, most of which were reported to have performed well 
in both the fi rst and second rainy seasons (April and August 
plantings) at Ibadan.”
 All varieties were planted on 2 April 1974 and were 
harvested as soon as they were mature enough to dry 
normally. The highest yield was obtained by Jupiter (3,011 
kg/ha), followed by CES 486 (2,754 kg/ha) and TGm 280-
3 (2,710 kg/ha). Address: Liberian Agricultural Company, 
Liberia.

1797. Graham, Larry. 1976. Herbicides make drilling 
profi table. Soybean Digest. Feb. p. 16-17.
• Summary: “Some farmers have been drilling soybeans 
for several years, but the practice has not been given much 
attention until recent times when soybeans became more 
profi table and when new herbicides were developed that 
could handle tough weed problems.
 “’Farmers are taking a new look at drilled soybeans as 
a means of increasing yields and profi ts,’ says Dr. Garren 
O. Benson, Iowa State Univ. agronomist. ‘There are many 
advantages of drilled beans such as erosion control, no 
cultivation, easier harvesting–in addition to a better yield.’
 “Dr. Benson says a farmer drilling beans can usually 
expect anywhere from 10% to 30% yield improvement over 
wide rows.
 “’Our research indicates that the narrower the rows, 
the better yield we get,’ says Benson. ‘The main reason is 
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that the plants are spread out more and are able to catch the 
sunlight more evenly. The energy is not wasted on barren 
ground between rows.
 “He says a farmer going to 30-in. rows from 38-in.-
40-in. rows may expect a 10% yield increase, and by going 
down further to 15-in.-20-in. rows he may receive another 
10% yield improvement. ‘Assuming a good stand and 
adequate weed control, a farmer drilling soybeans in rows 
less than 20-in. may receive anywhere from a 20%-30% 
more yield than with the wide rows,’ says Dr. Benson.
 “Drilled spacings may be 7, 10 or 14 in. wide. He doubts 
that much yield difference exists between these spacings.
 “Two Problems: But along with the advantages, there 
are at least two major problems with seeded beans: the drill 
itself and weed control.
 “Dr. Benson says that present grain drills are designed 
for small grains and are not well suited as a soybean planter. 
It is a better alternative, however, than seeding by air or 
using an endgate seeder.
 “’We have problems controlling the planting rate, the 
planting depth and getting a good soil-seed contact with 
a drill,’ he says. ‘New machines are being designed for 
soybean drilling, but they are not yet available.’
 “’A grain drill often seeds soybeans anywhere from the 
surface to 2 in. deep,’ says Dr. Benson, ‘giving the farmer an 
erratic or poor germination.’
 “He says if the farmer could be assured of a uniform 
germination, then the initial planting rate for drilled beans 
with present varieties would be the same as for rowed 
beans. But, because of the lower percentage of emergence, 
farmers who drill beans usually increase planting rates to 
compensate.
 “Better Seedbed: ‘Soybeans seeded with a grain drill 
need a better seedbed than planted beans,’ he says. ‘Use of 
a cultipacker or other implement that fi rms the soil for a 
better seed-soil contact defi nitely helps germination. When a 
farmer goes into a cloddy rough seedbed, the grain drill just 
doesn’t do a very good job,’ he adds.
 “Dr. Benson says that many times crusting may be a 
problem with seeded beans and that some farmers increase 
their seeding rate to help the beans push through the surface. 
He says that this practice does little good. ‘In 40-in. rows we 
may have 12 seeds/ft while with a 10-in. drill there are only 
3 seeds,’ he says. ‘Even if the farmer pushed his rate to 4 to 5 
seeds/ft, there still aren’t enough beans to make a difference.’
 “He says a farmer with a crust can still take a tractor and 
rotary hoe across the fi eld. Or, as an alternative, the farmer 
may want to leave some sort of a skip-row spacing so that he 
could get in with a tractor-even to cultivate if he has to.
 “Dr. Benson suggests selecting bean varieties with 
strong emergence as the individual plant in drilled beans 
becomes more critical because they are spread out more.
 “He also recommends that farmers select bean varieties 
that are noted for standability in their particular area.

 “Weed Control: Another major problem with drilled 
beans is maintaining adequate weed control.
 “’Because the farmer can’t cultivate drilled beans, weed 
control becomes essential,’ Dr. Benson states. ‘We usually 
recommend that the farmer use the upper recommended rate 
of a particular herbicide to suit his own soil type. We’re not 
saying to go above that because he may have injury or be 
outside the legal label.
 “’If a herbicide fails, there are now postemergence 
treatments for broadleaf weed control that may be applied as 
an ace in the hole,’ he says. ‘These treatments may give the 
soybeans enough time to shade the ground.
 “’But fi nding the right herbicide is still the main 
problem,’ says Dr. Benson. ‘One herbicide may work on one 
farm, but the organic matter may be different on another and 
you either underdose or overdose–it takes management.’
 “One farmer who has had considerable experience 
drilling soybeans is Irving Beseke of Beecher, Illinois. 
Beseke has been growing and promoting drilled soybeans for 
the last 9 years.
 “He also makes use of 15 acres of drilled bean test 
plots on which numerous herbicides are tested alone and in 
combination.
 “Better Yields: Beseke says there were about 3,000 acres 
of drilled soybeans in his area this year and the main reason 
farmers changed from wider rows is for a better yield.
 “’We receive about 15%-20% higher yields than farmers 
planting soybeans regularly,’ he says. ‘Most farmers in this 
area average 42 bu/a with drilled beans while row bean 
yields averaged about 35 bu/a.’
 “’I don’t believe the differences in yields are as great 
with a full season as during a short one,’ Beseke says. ‘In 
1974 we weren’t able to plant until late June and while the 
row beans were getting only about 25 bu/a, drilled beans 
were yielding from 35 to 40 bu/a.’ Beseke topped the county 
yield that year with 49 bu/a.
 “He explains that during a short season the row beans 
just don’t have the chance to fi ll in and don’t grow as tall 
because of the shorter exposure to sunlight. He says that the 
drilled beans, which were planted at a heavier rate, simply 
have more plants per acre for better coverage and moisture 
conservation.
 “Beseke drills his beans at a rate of 80 to 90 lbs/a. His 
experience agrees with Dr. Benson’s recommendations.
 “He also suggests using a cultipacker or roller to fi rm 
the soil before seeding. Before he began using these tools, 
Beseke says he had a problem with germination. “’We’ve 
also found the 14-in. row best for emergence,’ he says. ‘This 
is about 4 beans/ft. We tried to fi nd a difference in yield and 
weed control from 7-in. rows, but we could fi nd none.”’
 “Ease of Harvesting: Beseke says that he believes the 
ease of harvesting drilled soybeans accounts for some of the 
yield differences between rowed beans.
 “’Many farmers mound-up when they cultivate and lose 
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the lower pods when combining. But with drilled beans you 
can set the cutting bar all the way down because there has 
been no cultivating to make the ground rough,’ he says.
 “In addition to moisture conservation and erosion 
control, Beseke says drilled soybeans save at least two 
cultivations, plus the machinery and time involved required 
to keep rowed beans clean.
 “Ken Marolf, Muscatine, Iowa, tried drilling soybeans 
in past years, but was unsuccessful, mainly because he could 
not control his broadleaf weeds.
 “’In addition to our weed problem, we’ve also had 
trouble maintaining the proper depth while drilling, along 
with germination and a little lodging,’ he says. ‘We had 
a diffi cult time combining them, but we could see their 
potential and tried 75 acres again this year.’
 “Control Program: This year, he drilled 75 acres of 
soybeans at 80 to 90 lb/a using an experimental combination 
of 6 qts. Amiben and 2 qts. Lasso/a. ‘We selected herbicides 
on the basis of crop tolerance,’ says Marolf. ‘We wanted to 
apply the heaviest possible rates without much fear of crop 
injury.’
 “Marolf says he especially likes drilled soybeans 
because of their erosion control. ‘Our land is rolling and we 
must contour farm around terraces,’ he says. ‘Drilling beans 
not only keeps our land from moving, but also saves a lot on 
time turning on point rows.’
 “Herbicide and seed expense for drilled beans cost 
Marolf about 25% more than if he had planted row beans. 
But he claims it’s worth it.
 “’It would only take 3 to 5 bu/a increase to cover all 
costs involved and you’ve still eliminated all of the work and 
have easier combining,’ he says.
 “’We eliminated rotary hoeing once and cultivating 
twice and if you fi gure what your time is worth along with 
the wear on the machinery, the costs for production are 
almost equal for rowed and drilled beans.’”
 Photos show: (1) “Irving Beseke of Beecher, Illinois, 
has been working with drilled soybeans for the past 9 years. 
In 1974 he received 49 bu/a which was double the county 
average. He says a grower can expect about 15%-20% yield 
increase over row beans.
 (2) “Ken Marolf, Muscatine, Iowa, says despite the yield 
advantages of drilled soybeans, he likes drilled soybeans 
because of the erosion control, ease of harvesting, ease of 
planting, and time saved that would be used for cultivating.”

1798. Sanderson, J.B. 1976. Soybeans–Soybean variety 
testing. Research Station Charlottetown, P.E.I., Research 
Summary For the year 1975. See p. 40. (Agriculture Canada 
Research Branch).
• Summary: Soybeans are discussed in the section titled 
“Protein and New Crops.” “Several varieties of soybeans 
yielded over 40 bu/acre. Twenty varieties of soybeans were 
evaluated [at Charlottetown] in 1975. All varieties yielded 

over 30 bushels/acre with several varieties yielding over 40 
bu/acre. All varieties matured in the fi eld by late Sept.” The 
following varieties had the highest yields (at 15% moisture) 
in pounds per acre: 073-4 (2,757 lb/acre; 118 days to 
maturity); 073-5 (2,582 lb/acre; 108 days to maturity); Evens 
(2,562 lb/acre; 124 days to maturity); 073-7 (2,459 lb/acre; 
114 days to maturity). Note: lb/acre x 1.12 = kg/ha. Address: 
Prince Edward Island, Canada.

1799. Walter, Alan S. 1976. Cost of producing soybeans in 
the U.S., 1974. ERS (USDA Economic Research Service) No. 
622. p. 33-40. Reprinted from Fats and Oils Situation, FOS-
281, Feb.
• Summary: “Abstract: The cost of production for soybeans 
in 1974 was estimated through an enumerative survey. The 
average total cost, excluding land, was $69 per harvested 
acre of which $53 was for direct components. On a per 
bushel basis, total cost, excluding land, averaged $2.79 at the 
survey average yield of 24.7 bushels per acre, or 10 percent 
higher than the costs projected for a more ‘normal’ 1974 
crop year. Land allocations were estimated by six alternative 
procedures with a range in the national average of $29 to 
$71 per acre or $1.18 to $2.90 per bushel. These costs varied 
substantially among subregions and among farms.” Address: 
Agricultural Economist, Commodity Economics Div., 
Economic Research Service, USDA, Washington, DC.

1800. Somers, J. 1976. Brazil, a major soybean producer, 
ups area and output. Foreign Agriculture (USDA Foreign 
Agricultural Service). March. p. 2-4, 12. March. [2 ref]
• Summary: “Brazil’s soybean harvest in 1973 may be up 
as much as 24 percent compared to last year, according to a 
U.S. team which visited soybean-producing areas of Brazil in 
mid-December 1972. Acreage may mount by 28 percent.
 Note: “In addition to the author, the team included 
Seymour Johnson, American Soybean Institute, W. Garth 
Thorburn, U.S. Agricultural Attache, Brazilia, who 
accompanied the team in Sao Paulo and Parana States, and 
Joseph O’Mara, Assistant U.S. Agricultural offi cer, Sao 
Paulo, in the State of Rio Grande do Sul.”
 “Once a relatively insignifi cant soybean producer, Brazil 
last year ranked as the world’s second largest exporter of 
soybeans, soybean meal, and soybean oil–trailing only the 
United States. Although the high demand for soybeans and 
products on world markets has kept prices high, rocketing 
Brazilian output and exports may eventually infl uence U.S. 
prices.
 “Although the forecast for 1973 is still highly tentative, 
Brazil’s soybean crop this season may reach 4.1 million 
tons–up from 3.3 million tons in 1972. Area in soybeans is 
projected to climb to 7.2 million acres from 5.6 million acres 
planted last year. Average yield. however, may drop to 21 
bushels per acre, down slightly from last year’s unusually 
high 22 bushels per acre.
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 “The excellent early condition of the crop in mid-
December indicated that Parana, the second largest 
producing State, could repeat its record 1972 yield–the 
highest in Brazil–of 20 bushels per acre. For Rio Grande 
do Sul, the largest producer, yield is expected to be slightly 
below the record high of 20.3 bushels per acre.
 “By mid-December, roughly 60 percent of the expected 
acreage had been planted in Rio Grande do Sul, 80 percent in 
Parana, and 100 percent in Sao Paulo State, a much smaller 
producer than the fi rst two.
 “Acreages and yield estimates are, of course, subject to 
considerable modifi cation, depending primarily on future 
weather.
 “In recent years, Brazil’s rapid development in soybean 
production has been due mainly to acreage expansion and 
secondarily to yield improvement. If bean output continues 
to increase at a 20-percent rate for the next three crops (after 
this year), production would total 7 million tons by 1976, 
equivalent to 257 million bushels. A subsequent annual rise 
of 10 percent would result in an output of 10 million tons by 
1980, or 367 million bushels–triple the 1972 level.
 “Exports: New production highs are causing a related 
gain in export trade. In 1972, exports totaled about 1 million 
tons of beans, 1.2 million tons of meal, and 50,000 tons of 
oil, substantially exceeding previous export levels. Needless 
to say, if a 4.1-million-ton crop is harvested in 1973, exports 
of beans, meal, and oil will again set new records.
 “Brazilian State and Federal Governments are 
encouraging the export of soybean products, particularly oil, 
rather than beans, in an effort to expand exports of processed 
products rather than raw materials.
 “States levy a tax on bean exports which averages about 
14 percent nationally. However, meal and oil are exempt 
from this tax. In addition the Federal Government levies an 
‘industrialized products tax,’ which is rebated to the extent 
of 8 percent of f.o.b. value on soybean oil exports. Also, 
processors receive a tax credit on meal and oil exports, 
which can be applied to income from domestic sales.
 “Finally, if a processor exports up to 25 percent of 
his output, he is entitled to a special line of credit both at 
commercial banks and the federally-owned Banco do Brazil. 
This is an extremely attractive incentive since Brazilian 
processors depend almost entirely on back [sic, bank] credit 
for working capital.
 “Consumption: Although there are no reliable statistics 
on meal and oil consumption, soybean meal consumption in 
1972 has been roughly estimated at 235,000 tons.
 “One industry source places 1972 broiler production 
at 400 million birds, which could mean a usage of about 
250,000 tons of soybean meal, assuming a 20-percent soy 
meal ration content. The same industry source believes the 
broiler industry is growing by 20 percent per year, implying 
an annual increase in meal consumption of as much as 
50,000 tons.

 “Hog production is said to be increasing only slightly, 
although rations reportedly are being improved as the 
industry modernizes. Some whole soybeans are said to be fed 
to hogs in Rio Grande do Sul, the main hog region. Cattle do 
not receive any soybean meal.
 “Soybean oil consumption in 1972 has been estimated at 
roughly 275,000 tons. Based on a population of 100 million, 
this is equivalent to per capita usage of 6 pounds a year. 
Consumption of other oils–especially peanut, olive, cotton, 
and corn, as well as sunfl ower and palm–in aggregate may 
be equivalent to soybean oil use. Vegetable oil consumption, 
therefore, appears to total at least 575,000 tons, or 12.6 
pounds per capita per year–very low by U.S. and European 
standards.
 With the dynamic growth in Brazil’s income and 
population, however, prospects are good for expanded 
vegetable oil consumption, particularly soybean oil–the only 
domestically produced oil whose production is booming. 
Indications are that soybean oil consumption is increasing 
at about 30,000 tons per year. Industry sources believe this 
increase may gain momentum, as cottonseed and peanut 
production is likely to decline in the long run.
 “Although olive oil seems to be the preferred salad oil 
in southern Brazil, soybean oil is the main cooking oil. But 
soybean oil has become important too as a salad oil, being 
considerably cheaper than olive, peanut, corn, and cottonseed 
oil. Peanut oil, in response to high world prices, is being 
exported in increasing volume.
 “Prices: In terms of soybean prices, the Brazilian 
soybean farmer seems to be at a distinct disadvantage 
compared to the U.S. farmer. Brazilian inland freight is 10 to 
15 cents per bushel higher than in the United States. Ocean 
freight is about 15 cents per bushel higher than from the 
United States, although this may decrease as port facilities 
are improved and harbors deepened.
 “Also, the 14-percent export tax on beans detracts from 
the farmer’s price on the proportion of the crop exported 
as beans–amounting to roughly 10 to 15 cents per bushel 
on the crop. In all, the Brazilian farmer suffers a potential 
disadvantage of 35 to 45 cents per bushel. For the 1972 crop, 
the Brazilian farmer is said to have averaged about $2.65 per 
bushel, compared to the U.S. farmer’s average of $3.05 per 
bushel in 1971-72.
 “Outlook: The availability of new land varies greatly 
among the Brazilian States suited for beans.
 “In Parana, the highest yielding State, land is already 
very largely farmed in coffee, wheat, soybeans (as a double 
crop following wheat), cotton, corn, peanut, sugar cane, 
ramie, alfalfa, upland rice and pasture. An estimated 5-to 
10-percent additional land, now in woods, can be used to up 
production.
 “Rio Grande do Sul, which accounts for about 65 
percent of Brazil’s bean acreage, has been farmed the longest 
and has little land not already in agricultural use.
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 “Matto Grosso, a huge, undeveloped State, with 
insignifi cant bean acreage, presents enormous potential for 
bean expansion. Millions of acres in Matto Grosso seem 
to have soil, climate, and topography suited to soybeans. 
However, roads, railroads, and warehousing are practically 
nonexistent and most of the land is not even settled.
 “Shifts out of existing crops continue to present the 
major, immediate potential for bean acreage. In Parana soy 
beans have replaced cotton, corn, and pasture, and also some 
coffee. However, coffee, corn, and cotton prices are now 
higher. In Rio Grande do Sul, important for cattle grazing, 
pasture is being plowed up for beans. Double cropping 
following wheat is common in Parana and Rio Grande do 
Sul, and some marginal output could be added in this way.
 “Brazilian farmers may increasingly give up wheat 
and grow soybeans as a single crop. In this way, they can 
assure early soybean seeding and good seedbed preparation, 
providing better bean yield prospects. Although the 
Government support price on wheat is $2.65 per bushel–
about the same as for soybeans–the bean yield is about 10 
percent greater than that of wheat.
 “As of December 1972, when high, late-in-season prices 
were in effect, the bean price to the farmer was roughly 
$3.50 per bushel, making soybeans a far more profi table crop 
than wheat–unless the Government should raise the wheat 
support price sharply. Last, but not least, the 1972 wheat 
crop was a disaster–about half that of the previous year–due 
to frost, rain, and pests.”
 Three photos show Brazil’s use of soybean meal in 
poultry rations.
 A large and very interesting graph titled “Brazil: 
soybean acreage, yield and production, 1960-72” gives these 
statistics for Rio Grande do Sul, Parana, and total of all 
Brazil’s soybean producing areas. In 1960 Brazil produced 
a total of 206,000 metric tons of soybeans. By 1972 this had 
increased to 3,350,000 metric tons–an increase of 16.2 fold. 
Address: FAS.

1801. Minnesota Agricultural Experiment Station. 1976. 
Grande soybeans released. St. Paul, Minnesota. 2 p. 
Unpublished manuscript. Front and back.
• Summary: When a new soybean variety is released, the 
organization that developed it often issues a “Notice of 
Release,” such as this one for Grande. It begins: “A soybean 
variety developed by the Minnesota Agricultural Experiment 
Station was named and released on April 1, 1976. Seed has 
been allotted to registered and certifi ed growers in Minnesota 
for increase in 1976. Certifi ed seed for commercial 
production of Grande (pronounced ‘Gronday’) will be 
available in 1977.
 “Variety description and performance data: Grande 
is a large-seeded selection from a cross between Anoka 
and Magna. It is similar to Swift and Evans in yield and 
maturity [Group 0] but has shorter plant height. It has good 

resistance to lodging. Flowers are purple and pubescence is 
tawny (brown). The seeds are a dull yellow with yellow hila. 
Grande is susceptible to phytophthora rot and is moderately 
susceptible to chlorosis on high lime soils.
 “The seeds of Grande are larger than those of 
commonly-grown varieties. For this reason the variety 
has found favor with certain food manufacturers. This 
is a primary reason for its release. However, it must be 
emphasized that the needs of the food industry at this time 
are limited, and growers should consider carefully a decision 
to produce the variety. Although it compares favorable with 
Swift and Evans in yield, it does not have the phytophthora 
resistance of Evans or the chlorosis tolerance of Swift. 
Moreover, because of its large seed size, more pounds of 
seed must be planted per acre and greater care must be 
exercised in harvesting to prevent splitting.”
 The back of this sheet is titled “Performance of Grande 
and other soybean varieties at several Minnesota locations.” 
Two tables show: (1) “Small plots (Uniform Regional 
Test), 1973-1975.” Varieties tested: Evans, Swift, Grande. 
Locations: Rosemount, and Morris. For each variety is 
given: Yield (Bushels/acre) at each location and average, 
date mature, lodging score, height in inches, phytophthora 
reaction, grams/100 seeds (Grande 21.1, Evans 15.1, Swift 
14.4). (2) “Combine plots and other advanced tests, 1973-
1975.” Varieties tested: Hodgson, Evans, Swift, Grande. 
Locations: St. Paul, Morris, Elk River, Waseca, Lamberton, 
Fairmont. Average yield at each location and overall. Date 
mature.
 Talk with Dr. Richard Bernard of the University of 
Illinois. 1999. A “Notice of Release” was typically sent by 
the organizations (often an agricultural experiment station) 
that developed a variety at about the time the variety was 
released–usually 1-2 months before or after. This is often the 
fi rst way that others learn about the new variety. “Combine 
plots” refer to plots that are large enough to harvest with a 
typical combine; they are often farmers’ fi elds.
 Note: This is the earliest document seen (Nov. 2020) 
that mentions the soybean variety Grande. Address: St. Paul, 
Minnesota.

1802. Foreign Agriculture (USDA Foreign Agricultural 
Service). 1976. France unlikely to expand soybean area. May 
17. p. 9.
• Summary: “France’s prospects for large-scale expansion of 
soybean production are not bright.
 “Although soybean yields in France during 1975 were 
larger than in 1974, such disincentives as soybean price 
declines, support prices that are less attractive than those 
for grains, and a reluctance on the part of the European 
Community (EC) to expand subsidy payments to soybean 
producers are dampening prospects for substantial gains in 
French soybean acreage and output.
 “Area planted to soybeans in 1976 appears to be less 
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than 10,000 acres, compared with earlier projections of 
40,000-50,000 acres for this year and 250,000 acres by 1980.
 “France’s average soybean yields in 1975, based on 
a sampling of 650 hectares, were 30 bushels per acre in 
non-irrigated land, compared with an average 30.1 bushels 
per acre during the fi ve previous seasons, and 40.6 bushels 
per acre on irrigated land, compared with an average 34.6 
bushels per acre during the fi ve previous seasons.”

1803. Aleman, R.R.; Franco, J.J.; Rodriquez, M. 1976. 
Ensayo de rendimientos de cuatro variedades de soya en 
Tocumen, Panama [Yield trial with four soybean varieties 
in Tocumen, Panama]. Investigaciones Agropecuarias 
(Faculdad de Agronomia, Universidad de Panama) 1974-
1975. p. 279-84. May. [Spa]*
Address: Panama.

1804. Aleman, R.R.; Franco, J.J.; Rodriquez, M. 1976. 
Ensayo de rendimientos de variedades comerciales de soya 
en el area de Penonome, provincia de Coclé [Yield trial 
with commercial soybean varieties in the Penonome area, 
Coclé Province, Panama]. Investigaciones Agropecuarias 
(Faculdad de Agronomia, Universidad de Panama) 1974-
1975. p. 249-51. May. [Spa]*
Address: Panama.

1805. Reynolds, Gary A. 1976. How Brazilians grow 40 bu. 
soybeans. Farm Journal 100(6):J4-J5. May. Central States 
edition.
• Summary: A Farm Journal tour, with 60 Americans 
participating, visited 5 outstanding soybean growers in 
Brazil’s southern state of Parana, as described in last month’s 
issue (April, p. 22). They were impressed by what they saw. 
Discusses: Tillage, fertility, crop rotation, soybean varieties, 
insects and diseases, and production costs.
 Contains 5 color photos. Address: Crops Editor.

1806. Fiji Government. 1976. Extracts from Fiji’s Seventh 
Development Plan, 1976-1980. Chapter 11. Agriculture. Fiji 
Agricultural Journal 38(1):1-31. Jan/June.
• Summary: Page 11 states: “Cereals and legumes: 11.74. 
Major expansion in the cultivation of sorghum, maize and 
pulses will be undertaken. A large scale, 3,200 hectare 
project with sorghum, soya-bean, peanut, pulse and livestock 
rotations is proposed for Vanua Levu, subject to satisfactory 
results from a pilot project and feasibility investigations. 
This proposed project will primarily produce animal 
feedstuff with pulses substituting present imports for human 
consumption.” Table 11.16 (p. 11) shows soya-bean area 
scheduled to grow from 100 ha in 1976 to 810 ha in 1980 
with a yield of 1.85 tonnes/ha. Address: Fiji.

1807. Jobman, Darrell. 1976. Subsidies aid Brazilian 
expansion: Government involvement makes Brazil’s beans 

an attractive alternative. Soybean Digest. July. p. 18-19.
• Summary: Every American who has traveled to Brazil to 
see their soybean crops fi rst-hand has come home impressed 
with the progress they’ve “already made with soybeans 
since starting almost from scratch a few years ago and, even 
more so, with Brazil’s potential as a soybean producer in 
the future.” USDA estimates the 1977 crop of 13 million 
metric tons will be 12% larger than that of 1976. Yields 
average about 26 bushels per acre nationwide, not far below 
those of the USA. Brazil’s intentions to move closer to self-
suffi ciency in wheat production will mean increased areas 
available for doublecropping with soybeans. Government 
subsidies include price aids, export subsidies, and tax 
arrangements that effectively subsidize domestic soybean 
crushers. The cruzeiro, Brazil’s currency, was devalued six 
times in the fi rst 4 months of 1976. Each time it had the 
effect of making Brazilian soybeans a little less expensive 
than U.S. soybeans. On March 19 Brazil’s government also 
raised the subsidy on soy oil exports to 20% from 14%, a 
move that made Brazilian soy oil $20-$30 per metric ton less 
expensive than U.S. soy oil in world markets.
 But Brazil also dislikes U.S. subsidies. When the U.S. 
made soybeans and soybean meal eligible for PL 480 export 
credit for the fi rst time ever a few months ago, it cut into 
Brazilian sales for example to Poland.
 A photo shows a big bulldozer surrounded by rubble. 
“Brazilain jungle is logged and cleared with bulldozers by 
the thousands of acres to make way for new soybean fi elds.”

1808. Nafziger, Emerson. 1976. Soybean varietal and 
agronomic trials. Mennonite Central Committee, Agriculture 
Program, Report No. 3. p. 91-104. July. (Dacca). 
Summarized in Soybean Research Abstracts (Bangladesh). 
1978. p. 1.
• Summary: “The goal of all soybean experiments was to 
investigate ways of increasing yield potential in farmers’ 
fi elds by choosing the best varieties and cultivation practices 
appropriate to Bangladesh. Within the last year, four variety 
trials and four agronomic trials were conducted in Noakhali. 
In addition, this research report includes three agronomic 
trials that were conducted in the dry season of 1975.”
 A yield trial using ten soybean varieties was conducted 
during the rainy (Kharif) season of 1975. The location was 
Munshirhat, Chagalnaya Thana, near Feni, Noakhali. The 
date of planting was 21 June 1975. Bragg gave the highest 
yield, 2,886 kg/ha. The average yield was 2,196 kg/ha. 
Seed quality was very poor except in the varieties TK-5 and 
Clark-63.
 Note: This is the earliest document seen that clearly 
refers to the growing of soybeans in Bangladesh after the 
country became independent. This document contains the 
earliest clear date seen for the cultivation of soybeans in 
Bangladesh after the country was so named (21 June 1975). 
Address: MCC Agronomist, Dacca.
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1809. Patil, V.D.; Makne, V.G.; Salunke, M.R. 1976. 
Performance of soybean genotypes in Marathwada Region of 
Maharashtra, India. Tropical Grain Legume Bulletin No. 5. p. 
33-35. July. [7 ref]
• Summary: During 1973 and 1975 nine soybean varieties 
were grown at the Agricultural Research Stations of Latur 
and Bagnapur. The highest yielding varieties were EC-2586 
(2,297 kg/ha at Latur in 1975); EC-18309 (2,159 kg/ha at 
Latur in 1975).
 Maharashtra is a region in west central India, south 
of the Narbada. It is also a state in west India bordering 
the Arabian sea formed in 1960 from the southeast part of 
Bombay state. Marathwada is in the latter state. Address: 
Marathwada Agricultural Univ., Parbhani, Maharashtra, 
India.

1810. Sachansky, S. 1976. Testing of some soybean varieties 
under irrigation conditions in the United Republic of 
Tanzania. Tropical Grain Legume Bulletin No. 5. p. 36-38. 
July. [4 ref]
• Summary: “The climate and soils around Miwaleni 
Experimental Station are quite suitable for growing soybean 
under irrigation. In some regions as at Miwaleni in Tanzania, 
it is possible to grow two or more crops of soybeans a 
year under irrigation... The highest yielders were Missay 
(3,100 kg/ha) and Belgian Congo (2,6666 kg/ha).” Address: 
Agricultural Research Inst., Lyamungu, P.O. Box 3004, 
Moshi, Tanzania.

1811. Lambert, Michael. 1976. Results of 1975-76 soya 
bean trials in certain South Pacifi c territories. South Pacifi c 
Commission, Information Circular No. 76. 11 p. Oct. [Eng]
• Summary: Discusses the results of small-scale trials of 15 
INTSOY soybean cultivars: Jupiter, Hampton 2664, Hardee, 
Pickett 71, Cobb, Bossier, Davis, Tracy, Forrest, Columbus, 
Clark 63, Woodworth, Williams, Calland, and Semmes.
 On Fiji, the cultivars tested were unsuitable. Trials were 
conducted at Legalega near Nadi (Viti Levu) and at Bua 
(Vanua Levu). Previous trials using varieties from countries 
on about the same latitude as that of Fiji gave better results.
 In New Caledonia, 6 cultivars yielded more than 2.5 
tonnes/ha of seed. In French Polynesia, the trials were 
conducted at the Papara Experimental Station, route de la 
Carrière, Tahiti, under the direction of M. Robert Yau (Akui). 
A preliminary trial was conducted from 11 June to 16 Sept. 
1975 using the following six varieties: Bertoua, Improved 
Pelican, Bossier, Kent, Jupiter, C.E.S., and Kailua. The fi rst 
fi ve of these were obtained from IRAT, Bouake Station, 
Ivory Coast; the sixth came from the University of Hawaii 
at Honolulu. A table shows the results. Bertoua have the best 
yield, 2.875 tonnes/ha, followed by Bossier at 2.714 t/ha. In 
the INTSOY trials (from Dec. 1975 to April 1976), twelve 
cultivars yielded more than 2 tonnes/ha and four cultivars 

(Davis, Forrest, Bossier, Semmes) more than 4 tonnes/ha.
 In Tonga, the cultivar Jupiter gave good yields when 
planted from January to July; planting in January gave the 
best results, whereas planting in August or September led 
to failure to fl ower and negligible yields. Note 1. This is 
the earliest document seen (March 2010) concerning the 
cultivation of soybeans in Tonga.
 The Introduction begins: “Early in 1975, the South 
Pacifi c Commission approached the International Soybean 
Program of the University of Illinois, USA (INTSOY) to 
determine whether it would be possible to conduct soybean 
variety trials in Pacifi c territories wishing to participate.
 “The prospects for soybean in the islands are admittedly 
subject to reservations; at the present time it has no potential 
as a human food, and all experiments along these lines with 
non-Asian peoples have led to failure. On the assumption, 
however, that soybean production is geared either to 
industrial processing into locally used products, or to export 
of locally produced seed, oil or cakes, the agronomical 
research fi ndings will give a fi rst indication of the viability 
of the soybean if not as a large-scale crop, at least on a level 
compatible with local economic and technical limitations.” 
Soybean could also be used for pig and poultry feed, and as a 
soil-improving crop.
 Soybean trials have already been conducted in New 
Caledonia, Tonga, and Fiji, but (as far as the writer knows) 
only Tonga has made a thorough study of seasonality.
 Note 2. This is the earliest document seen (March 2010) 
concerning soybeans in French Polynesia (including Tahiti), 
or the cultivation of soybeans in French Polynesia. This 
document contains the earliest date seen for soybeans on 
French Polynesia, or the cultivation of soybeans on French 
Polynesia (11 June 1975). The source of these soybeans was 
IRAT, Bouake Station, Ivory Coast, and the University of 
Hawaii at Honolulu. Address: Tropical Agriculturalist.

1812. Al-arfag, Mohamad. 1976. Soybean research in the 
Kingdom of Saudi Arabia. INTSOY Series No. 10. p. 248-
49. R.M. Goodman, ed. Expanding the Use of Soybeans 
(College of Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: Contents: Introduction. Variety trials and 
observation nurseries. Agronomic trials: Variety-fertilizer 
trial at Hakma (1974-75), varieties and dates of sowing trial 
at Dirab in 1975. Problems limiting successful soybean 
production.
 “At present soybeans are not grown commercially in 
the Kingdom of Saudi Arabia. Needless to say, successful 
local production of this crop would be of great benefi t 
for human nutrition in this country, where the standard of 
living and the production of animal products are rapidly 
improving. Consequently, in 1973 the Crop Production 
Division, Agricultural Research and Development 
Department, Ministry of Agriculture and Water in Saudi 
Arabia felt it necessary to start serious fi eld experimentation 
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on soybeans in various locations in the Kingdom. Efforts 
were made to obtain soybean seeds from different sources, 
including Egypt, Taiwan, and the United States. This report 
summarizes the results of fi eld plot observations, variety 
trials, and agronomic experiments conducted between 
1973 and the present in order to explore the possibility of 
successfully growing this crop in Saudi Arabia.
 “Observation plots and fi eld trials were planted at 
Uneizah, Qatif, Hofuf, and Hakma (Gizan) in 1973-74. 
Low yields, averaging well below 1,000 kg per hectare, 
were obtained at all sites... In 1974-75 our research program 
was expanded. Seeds were obtained from INTSOY (trials 
032, 085, and 086) and also from Taiwan, the United 
States Department of Agriculture, and Lebanon. In the fi rst 
INTSOY trial planted at Hakma on 30 November 1974, 
Jupiter, Calland, and Clark 63 gave yields above 1,000 kg 
per hectare...
 “The highest soybean yields yet obtained in Saudi 
Arabia were from INTSOY trial 086, planted in February 
1975 at Uneizah. Jupiter and Calland gave yields of over 
2,100 kg per hectare, while Bragg, Forrest, Hill and Clark 63 
all yielded over 1,000 kg per hectare.”
 Note: This document contains the earliest date seen for 
the cultivation of soybeans in Saudi Arabia (1973; one of two 
documents). Address: Div. of Crop Production, Agricultural 
R&D Dep., Ministry of Agriculture and Water, Ryedh, Saudi 
Arabia.

1813. Amirshahi, M.C. 1976. Soybean production and 
research in Iran. INTSOY Series No. 10. p. 236. R.M. 
Goodman, ed. Expanding the Use of Soybeans (College of 
Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: “Soybean production in Iran has increased 
from 500 hectares in 1967 to 54,000 hectares in 1975, when 
production reached 64,800 metric tons. This represents an 
average yield of 1,304 kilograms per hectare... Soybeans are 
grown primarily as an oil crop, although soybean cake, the 
by-product of oil extraction, is widely used as a rich source 
of protein for animal feed.
 “Over 75 percent of the soybean crop is cultivated in 
the northern littoral plains of Iran in the Caspian Sea area, 
particularly in Mazandaran and Gorgan Provinces. The 
remaining 25 percent is grown in the central plateau and 
western parts of the country. Irrigation is commonly used on 
the fertile, well-prepared soils. Yields of 3.0 to 3.5 tons per 
hectare are not unusual. The cultivars most frequently used 
are Hill in the Caspian Sea area and Clark 63 in the other 
regions.
 “The Ministry of Agriculture and the agricultural 
colleges have focused their attention on soybean research... 
The Seed and Plant Institute (SPI) and the agricultural 
colleges conduct experiments to determine planting dates, 
seeding rates, and water and fertilizer needs of the different 
varieties for various regions of the country.

 “The College of Agriculture, University of Tehran, is 
currently cooperating with INTSOY in carrying out soybean 
evaluation experiments.” Address: Faculty of Agriculture, 
Univ. of Tehran, Karaj, Iran.

1814. Lee, Hong Suk; Park, K.Y.; Chung, B.J.; Park, J.S.; 
Yohe, J.M. 1976. The status of soybean production and 
research in Korea. INTSOY Series No. 10. p. 239-42. R.M. 
Goodman, ed. Expanding the Use of Soybeans (College of 
Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: Contents: Introduction. Major problems 
related to increased soybean production: Weather, varietal 
improvement, planting time, soil fertility and pH, cultural 
practices (cropping systems, planting patterns, seed treatment 
and inoculation), soybean pathology and entomology. 
Present and future research problems.
 “Good quality soybeans with large grain size have been 
cultivated for thousands of years in the middle and northern 
part of the east coast of Korea. Because soybeans have been 
grown primarily for subsistence, they have not been regarded 
as a cash crop by Korean farmers... Soybean cultivation in 
1974 and 286,188.4 hectares, thus making soybeans the third 
major crop of Korea in hectarage...
 “Soybean production has gradually increased from 
231,994 metric tons in 1970 up to 318,576 metric tons in 
1974. Although total soybean production has increased, it has 
not kept up with demand as indicated by the fact that imports 
have increased from 36,291 metric tons in 1970 up to 66,370 
metric tons in 1974...
 “Home consumption is the major area for soybean 
use, about 122,000 metric tons being consumed in 1974. 
Soybeans are prepared by mix-boiling with rice or 
vegetables, or are eaten in the form of curd, sprouts, sauce, 
paste, milk, and fl our. The government uses soybeans 
primarily for military needs. Soybean oil is used for 
industrial purposes.” Address: 1. College of Agriculture, 
Seoul National Univ.; 2. Corps Exp. Station, Offi ce of Rural 
Development; 3-4. Inst. of Agricultural Science, Offi ce of 
Rural Development; 5. Crop Improvement Research Center, 
Offi ce of Rural Development. All: Suweon, Korea.

1815. Pendleton, John W. 1976. Crop management–The key 
to maximum soybean production. Asian and Pacifi c Council, 
Food and Fertilizer Technology Centre (Taipei, Taiwan), 
Extension Bulletin No. 82. p. 1-12. Nov. [6 ref]
• Summary: Contents: Foreword. Introduction. Soybean 
production research needs are not similar. Environmental 
factors affecting production: Temperature, light, moisture 
relationships, nutrition, spacing, pests of the environment 
(especially weeds). Future opportunities and needs for 
soybean improvement. Positive outlook for progress. 
Summary. Address: Chairman, Dep. of Agronomy, Univ. of 
Wisconsin.
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1816. Rahman, Lutfur; Hoque, M.Z.; Hobbs, P.R. 1976. 
Soybean research in Bangladesh. INTSOY Series No. 10. p. 
222-25. R.M. Goodman, ed. Expanding the Use of Soybeans 
(College of Agric., Univ. of Illinois at Urbana-Champaign). 
[10 ref]
• Summary: Contents: Introduction. Potential of soybeans in 
Bangladesh: Soybeans in potential cropping patterns, present 
status. Experiments and results: Varietal performance, row-
spacing trials, effects of inoculum, stubble planting, pest and 
disease problems. Future soybean research in Bangladesh.
 “The fi rst comprehensive yield trial for nine soybean 
varieties in Bangladesh was initiated by the Mennonite 
Central Committee. Averaged over six locations, the data 
relating to different characters indicates a fairly good 
performance for varieties such as Adelphia, Hark, Rampage, 
Bragg, and Improved Pelican, regardless of location. 
This was dry-land farming during the post-winter season 
with supplemental irrigation. The results indicate better 
adaptability of the crop to different regions.
 “Using 21 varieties, the second experiment, also 
initiated by MCC and conducted by various organizations 
from January to May 1974 suggests that some varieties can 
produce yields as high as 3,135.6 pounds per acre.” The two 
cropping seasons are Kharif (April to Sept.; the rainy season) 
and Rabi (Oct. to March).
 Note: This document contains the earliest clear date seen 
for the cultivation of soybeans in Bangladesh (1973) after it 
became an independent nation. The source of these soybeans 
was probably the USA. Address: 1. Bangladesh Coordinated 
Research Project, Bangladesh Agricultural Research Council; 
2. Bangladesh Rice Research Inst.; 3. International Rice 
Research Inst. All: Dacca, Bangladesh.

1817. Russell, J.S.; Lawn, R.J. 1976. Current status of 
soybeans in Australia. INTSOY Series No. 10. p. 219-
21. R.M. Goodman, ed. Expanding the Use of Soybeans 
(College of Agric., Univ. of Illinois at Urbana-Champaign). 
[16 ref]
• Summary: Contents: Introduction. Varieties. Agronomy. 
Diseases. Insects and weeds. Research.
 “Although soybeans were grown in Australia over 50 
years ago, it is only in the last 5 years that the crop has 
become signifi cant. In the past, only small areas were sown 
to soybeans because suitable varieties were not available 
and because there was no awareness of the importance 
of photoperiodic response with respect to adaptation and 
agronomic and cultural practices. Climate has also restricted 
expansion of soybean production, and undoubtedly will 
continue to be a problem, because only small areas of 
Australia have adequate summer rainfall.”
 A table shows: In 1968-69 only 1,739 tonnes were 
produced on 2,090 ha (mean yield: 832 kg/ha). Major 
expansion began in 1970-71. In 1974-75 some 68,750 tonnes 
were produced on 50,500 ha (mean yield: 1,361 kg/ha). 

Most of the current production is in Queensland, with the 
remainder principally in New South Wales. A considerable 
proportion of the areas sold, especially in New South Wales, 
is irrigated. Production occurs largely between 26º and 33º 
south latitude and much of the future expansion should occur 
in this region. Address: CSIRO (Commonwealth Scientifi c 
and Industrial Research Organization), Div. of Tropical 
Agronomy, Brisbane, Queensland, Australia.

1818. Sanbuichi, Takashi; Watanabe, Iwao. 1976. Soybean 
production in Japan. INTSOY Series No. 10. p. 237-38. R.M. 
Goodman, ed. Expanding the Use of Soybeans (College of 
Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: “Each year Japan produces approximately 
120,000 metric tons of soybeans on 90,000 hectares. About 
30 percent of this yield is raised on the northern island of 
Hokkaido, where large-scale farming is practiced. Especially 
in the northeastern part of Hokkaido, soybeans are a very 
important crop... Throughout the country the average 
soybean yield is about 1.4 metric tons per hectare, but during 
the past four years production in the Tokachi District of 
Hokkaido has risen to between 1.8 and 2.0 metric tons per 
hectare...
 “In Japan soybeans are used principally as a source 
of edible oil and protein foods, such as miso (bean paste), 
shoyu (soy sauce), tofu (soybean curd), and natto (fermented 
soybeans). The soybeans produced in Japan usually have 
large seeds, a high protein content, and are of a quality 
suitable for producing high quality soy products...
 “In general, early varieties are cultivated in the high 
latitudes and late varieties in the low latitudes, but on the 
southern island of Kyushu early varieties are occasionally 
used. Known as summer soybeans, they are sown in the 
spring and harvested in the summer. Late varieties, which are 
called autumn soybeans, are sown in summer and harvested 
in the autumn...
 “Results show that large-seeded varieties produce high 
yields. Soybeans grown in the northern parts of Japan usually 
have larger seeds than those raised in southern areas. It is 
believed that the marked difference between day and night 
temperatures and the favorable soil moisture content during 
the early stages of plant growth account for the large size 
of soybean seeds grown in the north. The author observed a 
serious decrease in seed size when Japanese varieties were 
introduced into Thailand...
 “Soybeans are raised in several types of areas in Japan. 
Traditionally they have been planted beside the footpaths in 
paddy rice fi elds. Intercropping with wheat is another old 
cultural practice, although both practices are seldom used 
today. Because of the over-production of rice in Japan, the 
government has recently recommended that soybeans be 
cultivated in rice fi elds.” Address: 1. Tokachi Agric. Exp. 
Station, Memuro, Kasai-gun, Hokkaido; 2. National Inst. of 
Agricultural Science, Nishigahara, Kita-Ku, Tokyo. Both: 
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Japan.

1819. Somaatmadja, Sadikin; Guhardja, Edi. 1976. Current 
status of soybean research and utilization in Indonesia. 
INTSOY Series No. 10. p. 232-35. R.M. Goodman, ed. 
Expanding the Use of Soybeans (College of Agric., Univ. of 
Illinois at Urbana-Champaign). [1 ref]
• Summary: Contents: Introduction. Production: 
Hectarage and yield. Production techniques: Systems of 
cultivation, inoculation, harvesting and processing for 
storage, storage. Factors affecting soybean production in 
Indonesia: Seed viability and seed supply, pests, diseases, 
cultural practices, varieties. Consumption and utilization. 
Marketing. Extension: Training, method used to increase 
soybean production (expansion of hectarage, intensifi cation, 
varieties).
 “At present soybeans occupy fi fth place among the other 
food crops, after rice, cassava, maize, and sweet potatoes. 
Research on soybeans is conducted at the Central Research 
Institute for Agriculture (CRIA) at Bogor and its substations, 
including Sukamandi and Ujung Padang; at several 
universities, such as the Institut Pertanian Bogor, Universitas 
Gadjah Mada, Jogyakarta, and Brawijaya Malang; and at 
other research institutes, including Badan Tenaga Atom 
Nasional, Jakarta, and Lembaga Biologi Nasional, Bogor.
 “From 1970 to 1973 the annual harvested hectarage of 
soybeans averaged 703,878 hectares with a production of 
517,199 metric tons and an average yield of 7.34 quintals 
[1 quintal = 100 kg] per hectare. Approximately 80 to 85 
percent of the total soybean hectarage in Indonesia is in Java-
Madura...
 “Per capita consumption of soybeans in Indonesia 
refl ects the distribution of the crop. In Java the per capita 
consumption each year is about 5.04 kg; in Sumatra, 
Kalimantan, Sulawesi, and Maluku/Irian Jaya between 0.10 
and 1.04 kg; and in Bali about 3.43 kg.
 “Soybeans are not consumed directly, but are processed 
into a large number of products. Tempeh (fermented 
soybeans), tahu (soybean curd), tauge (soybean sprouts), 
kecap (soy sauce), tauco (fermented mixture [Indonesian 
miso]), and oncom (made from residues of soymilk and tahu) 
are consumed as side dishes with rice. Roasted beans, tahu 
chips, and boiled seeds are eaten as snacks, and boiled young 
pods are prepared as a green vegetable. Soymilk is consumed 
as a beverage.” Address: 1. Sukamandi Research Station, 
Central Research Inst. for Agriculture, Sukamandi; 2. Bogor 
Agricultural Univ., Bogor. Both: Indonesia.

1820. Anders, M. 1976. Soybean variety studies in Tonga. 
Fiji Agricultural Journal 38(2):77-80. July/Dec. New Series. 
[3 ref]
• Summary: On 10 March 1971, in the fi rst experiment, 
eighteen soyabean varieties were directly seeded into 
three replications of a completely randomized block fi eld 

design. Each plot contained rows 15 meters long, with 90 
cm between rows and 4 cm between plants. The soil was 
Vaini Clay, which consists of two volcanic ash layers over a 
limestone coral base. The seeds were not inoculated. The plot 
was fertilized and sprayed with Maneb and Sevin for disease 
and insect control. Each plot was harvested 110 to 142 days 
after sowing.
 On 8 April 1971, in experiment No. 2, six more varieties 
were planted. On 4 August 1971, in experiment No. 3, 
sixteen varieties were planted; all but two had been used in 
trials 1 or 2. In replication 4, seed inoculation was fi rst used. 
On 27 June 1973, in experiment No. 4, nine varieties were 
planted, only two of which had appeared in the 1971 trials. 
Seed inoculation was used for all varieties. Observations 
on individual plants showed that seed inoculation increased 
plant yield by about 50%. Photoperiodicity was found to be 
an extremely critical factor. Varieties in Maturity Groups VI-
VIII were found to be best adapted to the shorter daylengths 
of lower latitudes and Tonga winter.
 Table 1 shows the results (days to harvest and yield in 
tonnes/ha) of the four fi eld experiments using 35 varieties 
tested. Another 32 varieties were grown in observation plots 
in Tonga during 1971 to 1976.
 After evaluating all the yield and timing observations, 
six varieties were selected as having potential as good 
producers in Tonga for specifi c planting times: HLS 147 
(best yield of all varieties and all trials: 3.8 tonnes/ha), Heron 
36, Improved Pelican, Davis, and Clark 63. Jupiter was 
selected as having potential for extended planting times.
 Note 1. This document contains the earliest date seen for 
soybeans in Tonga or the cultivation of soybeans in Tonga 
(10 March 1971). The source of these 1971 soybeans is 
unknown but HLS 147 probably came from Tanzania–where 
“HLS” stands for “Hernon Light Speckled” (see Auckland 
1966). The source of the soybeans planted in June 1973 was 
INTSOY at the University of Illinois.
 Note 2. Letter from Tevita F. Holo, Head of Research 
Division, Ministry of Agriculture and Forestry, Research 
Division, Vaini Research Station, P.O. Box 14, Nuku’alofa, 
Kingdom of Tonga. The location of the 1971 soybean trial 
was at the Vaini Research Station, Nualei, 8 miles east of 
Nuku’alofa, which in 1990 became the capital of Tonga.
 Note 3. Other documents show that the author’s full 
name is Merle M. Anders. Address: Research Div., Ministry 
of Agriculture, Tonga.

1821. Whigham, D.K. 1976. International soybean variety 
experiment: Second report of results. INTSOY Series No. 
11. vi + 223 p. Dec. (College of Agric., Univ. of Illinois at 
Urbana-Champaign).
• Summary: Contents: Foreword. Introduction. Materials and 
methods. Results and discussion. Summary. Information and 
summary tables. Agronomic data from 1974 trials is given 
for the following countries and sites: Africa: Angola (Nova 
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Lisboa), Cameroon (Wum), Egypt (Bahteem, Seds), Ethiopia 
(Awassa, Bako, Debre Zeit, Jimma), Ghana (Kwadaso, 
Legon), Ivory Coast (Abidjan, Dekokaka, N’Dakro), Nigeria 
(Kadawa), Rhodesia (Salisbury), Sierra Leone (Njala), 
Swaziland (Malkerns), Zambia (Kitwe).
 Asia: Afghanistan (Baghlan), India (Pantnagar), 
Indonesia (Muneng), Malaysia (Serdany), Nepal 
(Khumaltar), Pakistan (Parachinar, Sarai Naurang, Swat, 
Tandojam, Tarnab), Philippines (La Carlota, Los Baños), 
Sri Lanka (Alutharama, Angunukulapalessa, Bandirippuwa, 
Gannoruwa, Kilinochchi, Maha Illuppallama, Maskeliya, 
Puttalam, Ratmalagara, Thirunelvely), Taiwan (Shanhua, 
S. Shanmugasundaram [AVRDC]), Thailand (Chiang Mai, 
Khon Kaen, Maejo).
 Europe: Spain (Madrid).
 Mesoamerica: Costa Rica (Las Juntas, Taboga), 
Dominican Republic (Santiago), El Salvador (Santa Cruz 
Porrillo), Mexico (Apatzingan, Uxmal), Panama (Tocumen), 
Puerto Rico (Isabela, Lajas, Mayaguez), Trinidad and Tobago 
(Port of Spain).
 Middle East: Iran (Karaj), Israel (Bet Dagan), Jordan 
(Wadi Dhuleil), Lebanon (Beqa’a), Saudi Arabia (Riyadh, 
Wadi Jizan).
 South America: Bolivia (Abapo-Izozog, Palometillas, 
Santa Cruz, Villa Montes), Colombia (Ibague, Motilonia), 
Ecuador (Boliche, Pichilingue, Portoviejo), Guyana (Ebini, 
Mon Repos), Venezuela (Maracay).
 Note: This is the second earliest document seen (Dec. 
2007) that clearly refers to the cultivation of soybeans 
in Lebanon, and the fi rst that refers to variety trials. This 
document contains the earliest clear date seen for the 
cultivation of soybeans in Lebanon (26 April 1974). Seven 
varieties were tested at Beqa’a by cooperator S. Abu-Shakra. 
Bonus gave the highest yield, 771 kg/ha.
 This document contains an early date for cultural trials 
of soybeans in Panama (5 Sept. 1974). On 5 Sept. 1974, 
under the direction of Juan Jose Franco P., fi fteen varieties of 
soybeans were planted at Tocumen. Bonus gave the highest 
yield, 3,678 kg/ha.
 This document also contains the second earliest date 
seen for soybeans in Swaziland, or the cultivation of 
soybeans in Swaziland (25 Nov. 1974). Fifteen varieties were 
tested at Malkerns. Bragg gave the highest yield, 3,126 kg/
ha.
 The source of all these soybeans was INTSOY (at the 
University of Illinois, USA) for ISVEX trials. Address: 
College of Agriculture, Univ. of Illinois, Urbana-Champaign.

1822. Williamson, A.J.P. 1976. Soybeans in Queensland. 
Queensland Agricultural Journal 102(6):573-82. Nov/Dec.
• Summary: Contents: Introduction. Uses of soybean (and 
production in Queensland). The soybean plant. Varieties. 
Description of varieties. Rotation. Soils, fertilizer and 
nodulation. Land preparation and tillage. Time of planting. 

Row and plant spacings. Planting. Irrigation. Pests and 
diseases. Harvesting. Yields. Seed handling and storage. 
Fodder and hay. Marketing. Soybeans in the regions.
 Soybean production in Queensland has risen from 749 
tonnes in 1963 to a current peak of 52,542 tonnes in 1975. 
During the same period yield has grown from 447 kg/ha 
to 1,592 kg/ha. As production has grown, imports have 
dropped and Queensland has become more self-suffi cient. 
In 1966 Queensland produced only 1.35% of the soybeans 
it consumed. By 1975 this fi gure had risen to 90.23%. “The 
main areas of production in Queensland are the Darling 
Downs, the West Moreton and the South Burnett regions.” 
Address: Agriculture Branch, Queensland, Australia.

1823. Cadapan, E.P. 1976. The effect of the two-spotted 
spider mite, Tetranychus urticae Koch, and several insects on 
the yield of soybeans. PhD thesis, University of California, 
Berkeley. 111 p. Page 495 in volume 38B of Dissertation 
Abstracts International. *

1824. Chernogolovin, V.P.; Lukashov, V. 1976. [Soybeans 
in southeastern Kazakhstan]. Zernovoe Khozyaistvo (Grain 
Farming) No. 8. p. 46. [Rus]*
• Summary: Discusses irrigation regimes for soybeans 
in southeastern Kazakhstan. The optimum soil moisture 
contents are 40-60% of fi eld capacity during germination, 
80% during the fl owering and seed formation period, 
and 70% during maturation. These soil moisture levels 
are maintained with 2-3 irrigations, each with 600 to 800 
cubic meters of water, up to fl owering, and 1-2 irrigations 
thereafter. Furrow irrigation is more effective than fl ood 
irrigation. The irrigated crops yield 2.8 to 3 tonnes/ha of 
seeds. Address: Alma-Ata, Kazakh, SSR.

1825. Flengmark, Poul. 1976. Baelgsaedarter 1969-73 
[Species of grain legumes, 1969-73]. Tidsskrift for Planteavl 
(Denmark) 80(4):433-41. [5 ref. Dan; eng]
• Summary: In 11 trials from 1969 to 1973 at three locations 
in Denmark (Roskilde, Borris, and Roenhave), seeds of the 
following plants were planted between April 20 and June 
1: Soyabeans (cultivars Fiskeby V and Donovans 052-903), 
yellow lupin, yellow sweet lupin, brown beans, Vicia faba 
and Phaseolus vulgaris. Seed yields ranged from a low of 
1.36 tonnes/ha for soybean cultivar Fiskeby V to a high of 
3.74 tonnes/ha in Vicia faba cultivar Ackerperle. Protein 
yields ranged from a low of 0.27 tonnes/ha in Phaseolus 
vulgaris cultivar Master to 0.91 tonnes/ha in Ackerperle. 
Information is given for each cultivar on dates of emergence, 
start of fl owering, maturity, and seed amino acid contents.
 “Field beans gave the highest yield of seed as well as 
of protein. Sweet lupin gave the second highest yield, also 
of both seed and protein. Soybean gave the lowest seed 
yield, but because of a high protein content in the seed a 
higher protein yield than those of french bean and white 
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bean was harvested.” The highest protein quality was found 
in the soybean, followed by lupin, french bean, white bean, 
and fi eld bean. Address: Statens Forsoegsstation, Roskilde, 
Denmark.

1826. Gangrade, G.A. 1976. Terminal technical report on 
the project on “Assessment of effects on yield and quality 
of soybeans caused by major arthropod pests.” Dep. of 
Entomology, Jawaharlal Nehru Krishi Vishwa Vidyalaya, 
Jabalpur, India. 144 p. *
• Summary: Discusses all of the known soybean insect pests 
in India. Address: India.

1827. Gomez, J.W. 1976. Crop management: the key to 
maximum yield in soybean production. ASPAC/FFTC 
Extension Bulletin No. 82. p. 1-12. (Asian Pacifi c Food 
Fertilizer Technology Center, Taipei). *

1828. Soldati, Alberto. 1976. Abklaerung von Komponenten 
des Ertragsaufbaues bei der Sojabohne (Glycine Max (L.) 
Merr.) unter verschiedenen klimatischen Bedingungen in der 
Schweitz [Clarifi cation of the components of the yield of the 
soybean under various climatic conditions in Switzerland]. 
Dissertation ETH (Eidgenössische Technische Hochschule 
Zürich = Swiss Federal Institute of Technology Zurich) No. 
5732. 21 cm. [Ger; fre; eng]*
Address: Swiss Federal Inst. of Technology (ETH), CH-8092 
Zurich, Switzerland.

1829. [New soyabean cultivars]. 1976. In: Katalog Sortov 
Sel’skokhozyaistvennykh Kul’tur, Vpervye Raioniruemykh s 
1977 g. Moscow, USSR. See p. 34-35. [Rus]*
• Summary: Two new soybean cultivars are described. 
The fi rst, Bel’tskaya 25 is adapted to Moldavia. It is early-
maturing, has a 1,000-seed weight of 140-158 gm, seed 
oil contents of 19.3-19.8%, and is suitable for combine 
harvesting. In trials in 1973-75 it gave average seed yields of 
2.05-2.31 tonnes/ha at 2 locations.
 The second soybean cultivar, Uzbekskaya-2 is adapted 
to the Uzbek SSR. It matures in 130-132 days, has a 1,000-
seed weight of 125-175 gm, seed oil contents of 19.23-
23.4%. In trials in 1973-75 it gave average seed yields of 
1.04 tonnes/ha under rain-fed conditions and 3.2 tonnes/ha 
with irrigation.
 Note: This is the earliest document seen (May 2020) that 
describes a specifi c soybean variety developed for or grown 
in Uzbekistan.

1830. Andrews, R. 1976. Food and nutrition activities in 
Trinidad and Tobago. Cajanus: Newsletter of the Caribbean 
Food and Nutrition Institute (Trinidad) 9(3):158-63.
• Summary: In the section on “New Agricultural Products” 
we read: “Soya beans: The objective of the Pilot Commercial 
Farm Project was to determine the economic feasibility of 

relatively large scale highly mechanized systems of local 
production of corn, soya bean and sorghum. Soya has a 
yield of 1,518.1 lbs. per acre, while the yields for corn are 
generally twice as high as that in neighbouring countries... 
Six hundred acres of soya have been cultivated at Piarco, 
and 500 acres at Chaguaramas, and this project has proved 
successful. Local factories can adapt their machinery to 
produce oil, and the meal can readily be used for livestock 
feed.
 “The Chaguaramas Agricultural Project has tested 
soya beans successfully for making a variety of foodstuffs 
including sausages, cakes, bread, and pastry. The Ministry of 
Agriculture is now producing soya bean seeds which are to 
be sold at a subsidized rate to farmers.”
 Based on a paper presented at the CFNI Workshop in 
Food Economics and Food and Nutrition Policy, Trinidad, 
March 1976. Address: Director of Planning, Ministry of 
Planning and Development, Trinidad and Tobago.

1831. Banton, O.T. ed. 1976. History of Macon County 
[Illinois], 1976. Decatur, Illinois: Macon County Historical 
Society. iv + 555 p. See p. 135-36, 223-25. Illust. Index. 23 
cm.
• Summary: Pages 135-36: “One of the biggest shifts in 
farming operations in Macon and other central Illinois 
counties came with the start-up, on Sept. 30, 1922 by the 
A.E. Staley Mfg. Co., of one of the fi rst commercial soybean 
processing facilities in America. Augustus E. Staley. Sr., who 
for more than 10 years had been convinced that soybean 
production and processing could become a profi table 
operation, took a gamble on the venture with his bean plant 
and started urging farmers of the region to increase their 
soybean acreage. More than 32,000 acres of beans were 
raised in Central Illinois in 1922, but prior to that their uses 
had been limited. The Staley plant produced soybean oil, 
for which there was a market, and soybean meal, which was 
far better livestock feed than the whole beans had been. For 
the fi rst few years the Staley bean plant failed to make a 
profi t, but that soon changed and the plant has been enlarged 
several times. Bean acreage likewise has expanded almost 
explosively, until beans have joined corn as a leading farm 
crop.
 “In 1925 Macon County farmers harvested 2,300 
acres of beans. By 1935 this had increased to 83,000 
acres, yielding 21 bushels per acre, with the crop valued at 
$1,185,000. By 1965, some 108,600 acres were harvested, 
with a yield of 32 bushels per acre. Value of the crop was 
$8,814,000. Acreage has continued to increase, and the 
1975 record crop was valued at $25,093,000; the average 
yield was 39 bushels per acre. Yields of both beans and corn 
have been materially increased in recent years by farmers 
cutting down the space between rows–from 40 to 30 inches, 
which made possible the growing of many more plants per 
acre. The reason for the earlier 40-inch rows was that 40 



SOYBEAN YIELDS AND YIELD RESEARCH (10 BCE to 2021)   889

© Copyright Soyinfo Center 2021

inches was needed for a horse to walk between the rows at 
cultivating time.
 “Government support programs, introduced in 1933 to 
protect farmers against ruinous prices in years of heavy crop 
yields and make farm income less susceptible to whims of 
the weather, have been up and down in the last 10 years. 
During the time of grain surpluses, acreage controls were on 
wheat and corn. These controls were removed in 1974, and 
holding acreage out of production has gone by the wayside. 
Today few control programs remain.”
 Pages 223-25: Central Mills at Main St. and Broadway 
was established in 1855 and produced fl our under various 
trade names. It was known as Hinkle & Condell when David 
S. Shellabarger bought into it in 1858.
 “Shellabarger had come to Decatur two years earlier 
from Carlyle, Pennsylvania, where his family had been 
millers since 1776. Selling his Hinkle fi rm interest in 
1872, Shellabarger with three partners, Isaac Shellabarger, 
Benjamin Dillehunt and William Bowers, took over a larger 
mill, the Great Western, at Cerro Gordo and Water Streets. 
New machinery was installed and larger buildings added. In 
1888 David Shellabarger became sole owner and was joined 
in the business by his three sons. As the wheat belt moved 
westward the Shellabargers opened fl our mills in Kansas, and 
the Decatur mill centered on corn products. The Shellabarger 
family continued to be identifi ed with the grain industry in 
Decatur for nearly a century after David’s arrival in 1856.
 “W.H. Suffern moved his elevator to Decatur from 
Pierson in 1891 and in partnership with Robert I. Hunt 
formed Suffern, Hunt & Co. A cereal mill built in 1907 
produced the fi rst breakfast food corn fl akes, which were 
shipped to Indianapolis and Battle Creek, Michigan, for 
packaging. The mill, located on the site of the Polar Ice Co., 
burned in 1909. Pratt Cereal Mill was the fi rst cereal oil mill 
in the United States. Organized in 1895 by F.M. and R.E. 
Pratt, who had arrived in 1880, it was the forerunner of the 
A.E. Staley Mfg. Co. The plant occupied some two blocks 
along the Wabash tracks on the east side of Decatur. The 
fi rm brought in 100 carloads of machinery and erected large 
storage tanks. Ten carloads of corn were ground daily for 
an output of 25,000 gallons of oil which was used in soaps, 
paints and salad oil. Corn starch and animal feed were by-
products. In 1902 the Pratt and Shellabarger mills, along with 
several others in the Midwest, were purchased by American 
Hominy Co., a trust business centered in Indianapolis 
[Indiana]. The Decatur units, known as the Wellington Starch 
Co., were bought by A. E. Staley in 1909 from American 
Hominy, enabling him to start his starch fi rm here in 1912.
 “Augustus Eugene Staley, Sr., founder and chief 
executive of the giant soybean and corn processing fi rm 
which bears his name, was born on a farm near Julian, North 
Carolina in 1867. As a farm boy he grew up amid post Civil 
War privations of a Southern state. He had little schooling 
and his time was spent in farm chores. Deciding on a job as 

a traveling salesman at the age of 17 he peddled tobacco to 
country stores in the Carolinas, Virginia and Tennessee. Later 
he traveled for an extract fi rm and for Royal Baking Powder, 
possibly visiting Decatur.
 “After 15 years of selling on the road, Staley settled in 
Baltimore and entered the starch business in a small way 
with $1,500 in capital. He had fancy boxes imprinted ‘Cream 
Corn Starch,’ and fi lled them from bulk starch purchased in 
barrels. He did the packaging at night and the selling by day. 
The ‘Cream’ designation is still used by the company.
 “Though the fi rst years were diffi cult, Staley’s business 
began to expand so rapidly that Eastern competitors shut off 
his starch supply. He turned to the Corn Belt, looking for 
factory space to make his own starch. He raised $600,000 
in capital by incorporating and selling stock to his many 
grocery store friends. A half dozen not too new buildings on 
21 acres in Decatur launched the venture in a defunct corn 
processing plant.
 “With World War I halting export business, the Staley 
plant had to close for 15 months. Staley mortgaged his 
home, borrowed on his life insurance and went back to his 
earlier investors who backed him with more dollars. The 
plant reopened and as business picked up vast expansions 
were undertaken. A corn syrup refi nery began operating in 
1920. Seeing great possibilities in the little known soybean 
brought from Manchuria by missionaries, Staley encouraged 
Midwestern farmers to grow this grain and in 1922 the 
company opened the nation’s fi rst [sic] soybean processing 
plant, pioneering this important ‘money crop’ industry. Prices 
of soybean oil today are quoted FOB [f.o.b. = free on board] 
Decatur. One of the most recent additions to the Staley line 
of corn sweeteners is high fructose syrup used as a sugar 
substitute in food and soft drink processing.
 “The A.E. Staley Mfg. Co. with its international 
headquarters, research center and principal grain refi ning 
facilities located in 137 buildings on a 400-acre site in 
Decatur has a daily processing capacity of more than 
200,000 bushels of corn and soybeans. Employment 
averages about 3,800 in 15 U.S. plants and 12 sales offi ces. 
International activities span the globe and the company has 
a policy of acquiring at least one small related fi rm annually. 
A.E. Staley was frequently described as a man of confi dence 
and vision, and the success of his Decatur venture bears out 
that description. He was a personal benefactor to numerous 
local institutions. A monument to Staley, who died in 1940 
and was as succeeded as company president by A.E. Staley 
Jr., is a 14-story company offi ce building erected in 1929, a 
graceful edifi ce of stone and marble. As an old man looking 
back on his career, Staley, during an interview at the time he 
was given an honorary degree by Millikin University, made 
this comment: ‘My salesmanship built this business.’
 “The Staley family has been a benefactor to local 
institutions. Two of the larger gifts are the Staley Pavilion, 
a large section of Decatur Memorial Hospital, and the 
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Staley Library at Millikin University, the latter built in 
1976. Success of the Staley company in corn and soybean 
processing brought other companies in the industry to 
Decatur, and the city earned the title ‘Soybean Capital of the 
World.’
 “Archer-Daniels-Midland Co. which was based in 
Minneapolis, erected a Decatur plant in 1939 and later 
acquired soybean plants that had been operated by Spencer-
Kellogg, Shellabarger and Ralston Purina. Other divisions 
moved from Minneapolis to Decatur and in time the entire 
international offi ce with some 400 employees followed. 
A textured vegetable protein (TVP) plant and new offi ce 
building were constructed. A new $30 million corn refi nery 
added 300 jobs. Recently acquired by ADM was the Tabor & 
Co. elevator fi rm.”
 Photos show: (1) Soybean test plot, Dane Brett Farm 
1960. Signs show Clark, Shelby, Harosoy and Lindarin 
soybean varieties, (2) A biplane dusting a fi eld. “Controlling 
the corn borer was a problem in 1951. This was the 
beginning of chemical pesticide use on the farm.” (3) 
“Augustus Eugene Staley from a portrait in the Masonic 
Temple. Mr. Staley contributed a large sum to the building of 
the temple.” (4) Staley Co. offi ce building. (5) Aerial view of 
ADM Decatur East soybean processing plant.
 Note: The editor, O.T. Banton, was also editor of the 
Herald and Review (Decatur, Illinois).

1832. Cajanus: Newsletter of the Caribbean Food and 
Nutrition Institute (Trinidad). 1976. Hybrid soya bean being 
developed. 9(3):186-87. [1 ref]
• Summary: “Soya bean hybrids which are suited to 
Jamaican conditions are being developed on an experimental 
plot at the University of the West Indies, says Dr. Charles 
Panton, Technical Director of Jamaica Nutrition Holdings 
Limited.” The most successful hybrid is UWI 1, which is a 
cross between Jupiter (imported from Florida) and a variety 
originating in Uganda. UWI 1 is capable of yielding 2,0000 
lb/acre. “The experiment was fi nanced by Jamaica Nutrition 
Holdings, the Ministry of Agriculture and Seprod Limited. 
The University of the West Indies provided the land and 
other facilities.”
 This article is from The Jamaican Daily News, 6 June 
1976.

1833. Escalante, Eduardo E. 1976. Infl uence of close row 
spacing and other factors upon soybean yields and plant 
characteristics. MSc thesis, Purdue University, Indiana. 94 
p. *
Address: Venezuela.

1834. Flengmark, Poul; Augustinussen, Erik. 1976. Dyrkning 
af soyabønner (Glycine max (L.) Merrill) [Growing of 
soyabean, Glycine max (L.) Merrill]. Tidsskrift for Planteavl 
(Denmark) 80(3):411-23. [15 ref. Dan; eng]

• Summary: From 1968 to 1974 seven soybean cultivars 
were planted at 3 sites in Denmark. The sites were Roskilde, 
Borris, and Roenhave. The varieties were: Portage, Dr. 
Donovans 052-903, and Altona (all from Canada), Fiskeby 
V (from Sweden), TFS 7 and TFS 10 (from France), and 
Warsjawska (from Poland). The fi rst seeds were planted on 4 
May 1968.
 Seed yields ranged from a low of 0.52 tonnes/ha in the 
cultivar Portage to a high of 2.37 tonnes/ha in the cultivar 
Dr. Donovans 052-903. The cultivars Fiskeby V and Balestat 
were also suitable for growing in Denmark. Planting in mid-
May generally gave higher seed yields than earlier or later 
planting. Planting at a depth of 2 cm in moist conditions and 
at 4 cm in dry conditions gave the best emergence. Planting 
deeper than 4 cm resulted in poor emergence. Populations 
of 17 and 26 plants per square meter gave seed yields of 
1.58 tonnes/ha and 1.8 tonnes/ha respectively. Covering 
the plats with transparent and black plastic fi lm accelerated 
emergence by 5-7 days and 2-4 days respectively compared 
with uncovered plots, but seed yield was not affected. Seed 
inoculation with Rhizobium japonicum resulted in poor 
development of nodules on plants growing on plots where 
soybeans had not been grown previously, whereas nodule 
development was plentiful on plots where soybeans had been 
grown before, whether or not the seed had been inoculated. 
Increasing applied nitrogen from 40 kg/ha to 120 kg/ha 
decreased nodule development but increased seed yields. 
Address: Statens Forsoegsstation, Roskilde, Denmark.

1835. Food and Agricultural Organization of the United 
Nations. 1976. Soybeans: Area harvested, yield, and 
production. FAO Production Yearbook (Rome, Italy) 30:123.
• Summary: The following nations are listed for the fi rst 
time as soybean producers in the FAO Production Yearbook. 
El Salvador: Achieved yields of 1,500 kg/ha in 1974, 1,800 
kg/ha in 1975, and 2,400 kg/ha in 1976. Note: However no 
production or area fi gures are given for soybeans in any of 
these 3 years.
 Name Changes: Cambodia is changed to Kampuchea 
DM. Lao P D Rep is changed to Lao. Mal W Malays is 
changed to Mal Peninsul. Vietnam CR is changed to Viet 
Nam.

1836. Gadzhiev, D.M. 1976. [Sorghum in Azerbaidzhan]. 
Kukuruza No. 8. p. 16-17. [Rus]*
• Summary: In trials in 1972-73 in Azerbaijan under rain-
fed conditions, sorghum grown in mixture with Sudan 
grass, maize, Pisum arvense (fi eld pea), cowpeas, soybeans, 
or Lathyrus sativus (Lathyrus pea / chickling vetch) gave 
average fresh fodder yields of 57.2-68.9 tonnes/ha, compared 
with 51.2 tonnes/ha in pure stands of sorghum. The sorghum 
/ soybean mixture gave the highest yields. Address: 
Sel’khozinstitut, Baku, Azerbaidzhan, SSR.
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1837. Karyagin, Yu. 1976. Soya v Kazakhstane [Soybeans in 
Kazakhstan]. Zemledelie (Agriculture, USSR) No. 12. p. 46-
47. [Rus]
• Summary: Discusses the cultivation of soybeans 
in Kazakhstan. In irrigated trials in 1971-75, cultivar 
Vysokostebel’naya [all], Kazakhstanskaya 688, and hybrid 
Gibridnaya 670 gave average yields of 31.56, 32.98, 
and 32.49 tonnes/ha of fresh fodder, and 2.59, 2.85, and 
3.7 tonnes/ha of seed, respectively. Address: Institut 
Zemledeliya, Politotdel, Alma-Ata, Kazakh, SSR.

1838. Michellon, R.; Lyonet, G.; Hubert de Fraisse, C. 1976. 
Resultats des essais variétaux soja par l’IRAT à la Réunion 
en 1975 [Results of soybean variety trials by IRAT at 
Réunion in 1975]. In: IRAT-Réunion Rapport Annuel. 1975. 
Ile de Réunion: IRAT-Réunion. See p. 119-20. [2 ref. Fre]
• Summary: In 1975 soybean culture and yield trials were 
conducted at three locations in two seasons on the Island 
of Réunion using 15 varieties supplied as part of a “kit” by 
INTSOY. The locations and seasons were: La Bretagne (cool, 
planted June 23), Mon Caprice (cool, planted June 30), La 
Bretagne (warm, planted Nov. 27), and Colimacons (warm, 
planted Dec. 19). A full-page table gives the yields for each 
variety in each of the four tests. Bossier, Davis, and Forrest 
gave the best overall results. However the short-season 
varieties (less than 100 days to maturity) which gave high 
yields in kg per day were Columbus, Calland, Williams, and 
Tracy. Address: 97487 St. Denis Cedex, Island of Reunion.

1839. Pendleton, J.W. 1976. Progress through improved 
cultural practices. In: L.D. Hill, ed. 1976. World Soybean 
Research [Conference I: Proceedings]. Danville, Illinois: 
Interstate Printers and Publishers, Inc. xvii + 1073 p. See p. 
53-55. [6 ref]
• Summary: “Progress in Increasing yields: While U.S. 
soybean acreage has doubled in the last decade, yields per 
acre have increased only 15 percent. The explanation is 
simple. Much of the increased acreage has been in areas of 
poor soil and in double cropping systems. And in spite of 
this, almost all soybean states have established their highest 
state average yields in the past fi ve years.
 “There are other positive factors that have contributed 
to recent soybean yield increases and will play even more 
important roles in the future: (1) Farmers are becoming 
better educated and are willing and often anxious to try a 
new variety or new technology. (2) With present market 
prices and expenses, the producer will not relegate the 
soybean crop to a secondary role as was true a few years ago. 
(3) The use of bigger and improved equipment has helped 
the soybean more than other crops. This has permitted more 
timely planting, spraying, cultivating, and harvest operations. 
(4) The development and wide use of chemical herbicides in 
soybean production has come about in the last two decades. 
With knowledge of his primary weed species and soil type, 

a grower can choose specifi c herbicides or combination of 
herbicides to eliminate these costly pests. To a lesser degree, 
the same is true for insecticides and fungicides. (5) Soybean 
scientists are presently optimistic and impatient. They are 
also far more numerous and better trained than 10 years ago 
in the United States and other nations. Their present research 
encompasses variety development and cultural practices but 
also such basic areas as biochemistry, physiology, cytology, 
bacteriology and genetics. The integrated systems research 
team approach is now more prevalent at the state, regional, 
and national levels. Such teams understand the necessity and 
challenge of capturing more solar energy per acre. (6) There 
is more international cooperation and exchange of germ 
plasm and ideas than ever before with this crop specie. The 
World Soybean Research Conference is an example.
 “Future Opportunities for Yield Increases: Generally 
new technology in soybean management awaits the 
development of varieties with greater yield potential. The 
basis for most crop yield increases originated with a genetic 
improvement. Soybean germplasm from widely divergent 
geographical areas and wild relatives with unusual genetic 
characteristics should be intensively sought. Investigations 
of the cytogenetic framework of soybeans or chromosome 
engineering are a challenging new area. The exploitation of 
hybrid vigor appears to be a diffi cult but worthy research 
area. Varieties insensitive to photoperiod are needed. The 
alteration of plant geometry to allow deeper and more 
uniform light distribution within a canopy may lead to high 
yields. Smaller leaves, having a greater density and more 
upright orientation, should enhance photosynthesis and 
seed yields. Lodging resistant types should permit greater 
yields directly through a higher rate of metabolism and 
indirectly by a reduction of harvest losses. Varieties with 
a greater harvest index (ratio of seed weight to total plant 
weight) should be sought. As new germplasm types become 
available, their reaction to high and direct fertilization and 
planting patterns needs checking. Plants with pod attachment 
at greater height above the ground surface will decrease 
harvest losses. Teamwork between breeders, entomologists, 
and plant pathologists must continue for stabilized yields. 
More attention needs to be paid to what is happening 
underground.
 “This specie merits more biochemical investigation. 
The metabolic pathways and enzyme systems need further 
elaboration along with photorespiration, photosynthesis, 
and translocation. The development of superior strains 
of nitrogen-fi xing rhizobia by mutagenesis and a method 
of introducing these into the fi eld to replace aggressive, 
less effi cient strains are a challenge. Perhaps the biggest 
challenge to raising soybean yields lies in unlocking nitrogen 
metabolism secrets.
 “Chemical herbicides having a broader spectrum of 
weed control in specifi c soybean growing areas are needed 
to reduce the loss from weed competition. With proper 
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chemicals we may eliminate the need for mechanical 
cultivation and thus use close planting patterns. Biological 
control methods need also to be considered. Greater attention 
must be paid to herbicide residual studies. Plant breeders and 
weed science men ought to attack this problem cooperatively. 
Herbicide usage will continue and increase. The best 
herbicides tend to stay around a long time. An example of 
this is Aatrex. Are there resistant soybean genotypes?
 “The use of systemic chemicals to protect the seed 
and plant from insect and disease merits investigation. The 
search should continue for chemical growth regulators that 
will directly increase seed yields or indirectly by reducing 
lodging. Chemical or mechanical studies related to reducing 
or preventing soil crusting are needed. The need for minor 
elements should be better delineated.
 “Harvesting machinery that will reduce gathering losses 
and cause less seed injury needs investigation. The merits 
and economics of early harvest at a higher moisture content 
and artifi cial drying should be studied. Innovative and long-
term studies are needed on double cropping soybeans in 
many temperate climate areas, and with mixed or multiple 
cropping in the tropics.
 “The key to better culture management may lie in better 
understanding the plant-soil-water relationships. There are 
indications that soybean roots simply cannot absorb water 
at suffi cient rates under periods of high solar radiation to 
maintain high photosynthetic rates.
 “Researchers and farmers have found the Cinderella 
crop–soybeans–but both groups are having trouble putting 
the shoe on. As each succeeds, soybean yield potentials and 
production effi ciency will climb!
 “In summary, we must remain optimistic and not so 
impatient in our striving to improve soybean yields. How 
many years did the Chinese try to improve soybean yields 
and culture? How many years did the Indians work on corn? 
And how many years were the white settlers content with 
50-bushel-per-acre-yields?
 “Soybean scientists are presently optimistic and 
impatient and that bodes well for the future!” Address: Dep. 
of Agronomy, Univ. of Wisconsin, Madison.

1840. Quebral, Florendo C.; Cagampang, I.C.; Herrera, 
W.A.T.; Mendoza, E.R.; Mondragon, R.L.; Payumo, E.M.; 
Ragus, L.N. 1976. The Philippines recommends for soybean 
1976. Los Banos, Laguna, Philippines: PCARR. vi + 68 p. 
Illust. 24 cm. Reissued in 1978. [50 ref]
• Summary: Contents. Foreword. Acknowledgment. 
Introduction. 1. Nutritive value. 2. Utilization. 3. Cost and 
return analysis of soybean production. 4. Marketing. 5. 
Cultural management: Selection of varieties, adaptation (soil 
and climate requirements), land preparation, inoculation, 
planting, water management, fertilization, crop protection. 
6. Post-harvest handling: Threshing, drying, storage. 7. 
Soybeans in multiple cropping. 8. Seed production. 9. 

References. Appendices: A. Standardization of soybean. 
B. Multifarious uses and preparation of soybean and 
by-products. C. Climate in the Philippines. D. Available 
inoculants and their distributors. E. Symptoms and fi rst aids 
for pesticide poisoning. F. Addresses of manufacturers and 
distributors of pesticides. G. Glossary. Appendix tables. 
Tables. Figures.
 A summary of soybean area, production, and yield in 
the Philippines, 1959-1975 follows: The number of hectares 
used for planting soybeans went from 1,690 ha. in 1959 up 
to 2,200 ha. in 1962, and then decreased annually until it 
was only 1,240 ha. in 1973. However, a record high of 2,780 
ha. was reached in 1974, followed by 2,018 ha. in 1975. 
Production of soybeans was low in 1959-60, only 571.8 
and 981.3 tons, respectively. By 1962, however, production 
had increased to 2,066.9 tons, but decreased steadily over 
the years until 1974. In 1974, a maximum of 2,214.0 tons 
was produced. The corresponding annual yields (tons/ha.) 
refl ect the sharp rise of soybean production in 1961-62 and 
the ensuing decline of the industry throughout the rest of the 
1960s and early 1970s, until 1974, when production soared 
to new heights. Address: PCARR (Philippine Council for 
Agriculture and Resources Research), Los Baños, Laguna, 
Philippines.

1841. Saadat, N.; Firuzeh, P. 1976. Der Einfl uss der 
N-Duengung und Aussaatzeit auf den Ertrag und den Oel- 
und Eiweissgehalt von Sojabohnen an einem semiariden 
Standort des Iran [The effect of nitrogen fertilizers and 
sowing time on yield and on oil and protein contents of 
soybean in a semi arid location in Iran]. Landwirtschaftliche 
Forschung 29(2):170-76. [8 ref. Ger; eng; fre]
• Summary: Trials with seven early maturing soybean 
varieties were conducted at Karadj, Iran, a semi-arid area 
of cultivation. Calland was found to be the best variety for 
yield and quality. The best planting date was May 3. But 
inoculation with bacteria and nitrogen fertilizers should be 
used.

1842. Winarno, F.G.; Hardjo, S.; Rumawas, F. 1976. The 
present status of soybean in Indonesia. Bogor, Indonesia: 
FATEMETA, Bogor Agriculture University. xxiii + 128 p. 29 
cm. [7 ref]
• Summary: See next page. The best and most 
comprehensive survey up to this time on the subject, it was 
done as part of the 1974 Industrial Census of the Central 
Bureau of Statistics. Full of valuable statistics and tables.
 Contents. Preface. Summary. List of tables. List of 
fi gures. I. Introduction. II. Objectives and survey methods: 
A. Objectives. B. Survey methods. III. Cultivation, product 
handling and protection: A. Botany of the soybean. B. 
Varieties. C. Growth requirements. D. Agronomy of soybean. 
E. Crop Management. F. Harvesting and product handling.
 IV. Production: A. Harvested acreage, production and 
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average soybean yield in Indonesia. B. Center production 
areas. C. Harvested acreage of soybean versus other food 
crops. D. Factors affecting soybean production. V. Farm 
management and soybean marketing in Indonesia: A. Farm 
management. B. Marketing of soybean.
 VI. Soybean utilization (p. 52): A. Soybean products: 
Introduction, yuba, sere (from Bali: cooked whole soybeans, 
mixed with onions, hot pepper, turmeric, salt, and coconut 
presscake; molded into patties, sun dried, then deep fried), 
soybean milk, tofu (coagulated with biang or sioko {calcium 
sulphate}), soybean sprouts (tauge), soybean powder 
(soybeans that have been cooked, dried, dehulled, and 
pounded), soybean mixtures, kecap (Indonesian soy sauce), 
oncom (fermented soybean product, red or black), tauco 
(Indonesian-style miso), tempe. B. Soybean utilization: 
Utilization by farmer (in each of 6 provinces and total), 
utilization by processor (tempe, tofu, kecap, miscellaneous), 
census conducted by Central Bureau of Statistics, conversion 
factor for soybean products. C. Consumption of soybean and 
its processed products (by province). D. Other components. 
Appendixes.
 Tables in body of text: (1) Brief description of 
recommended soybean varieties. (2-3). Insecticides used 
against Agromyza and Phaedonia inclusa. (4) Soybean 
harvest seasons in Indonesia (major harvest months, by 
province). (5-8) Harvested acreage, production, and average 
soybean yield during 1950-73, 1960-74, and in Java-Madura 
(1967-71, 1972, 1973, and 1974). (9) Soybean acreage in 
Java-Madura. (10) Major production areas in Java-Madura, 
and average 5-year yield, 1965-69. (11) Harvested acreage 
of soybeans vs. other crops in Java-Madura, 1971-72. (12) 
Production cost and value per hectare of soybeans. (13) 
Major trading and harvest months. (14-15) Percentage 
of farmer’s share and marketing cost of the trade price in 
various provinces. (16) Percentage of farmer’s share of the 
trade price. (17) Soybean utilization by farmers, 1975-76. 
(18-21) Production/consumption of tempeh, tofu, kecap, 
tauco, tauge, yuba, and sere.
 (22-29) Raw material utilized by small-scale processors 
and by soybean home industries in Java and Jakarta. (30-
31) Value of raw material and end products of small-scale 
industries over 3- and 12-month periods. (32) Conversion 
factor of soybean products to raw material. (33-36) Average 
daily consumption per capita of soybean and its processed 
products at villages in Lampung, Yogyakarta, East and West 
Java, and in 4 other provinces.
 Concerning sprouts (tauge) in Indonesia (p. 67, 69): 
Tauge can be prepared from either soybean or mungbean. 
The average amount of soybean processed into tauge is 
about 8 qt [=quintal; 1 quintal = 100 kg = 220.46 lb] per year 
per processor. The average number of employees is 1 per 
processor with 30 workdays per month. The entire product is 
for sale.
 Table 33 (p. 84), “Average daily consumption per capita 

of soybean and its processed products at several villages in 
Lampung (a province of Indonesia located on the southern 
tip of the island of Sumatra) is: Tempe 18.33 gm. Soy sprouts 
6.51 gm. Tofu 3.36 gm. Oncom 2.34 gm. Soybean 0.29 gm. 
Okara tempeh 0.25 gm. Okara 0.03 gm.
 Table 34 (p. 85), “Average daily consumption per capita 
of soybean and its processed products at several villages in 
Yogyakarta and East Java is: Tempe 20.08 / 4.63 gm. Soy 
sprouts 1.57 / 3.05 gm. Tofu 1.83 / 4.24 gm. Okara tempe 
0.53 / NL gm. Soybean 0.35 / 1.07 gm. Okara tempeh 0.25 
gm. Okara 0.03 gm.
 Table 36 (p. 87), “Average daily consumption per capita 
of soybean and its processed products of sample family 
farmers in 4 provinces.
 Tempe consumption is highest in Yogyakarta (20.08 gm) 
followed by Lampung (18.33), Tulungagung (4.63) and West 
Java (4.42).
 Tofu consumption is highest in Tulungagung (4.42 gm) 
followed by Lampung (3.36), Yogyakarta (1.83) and West 
Java (0.78).
 Soybean sprout consumption is highest in Lampung 
(6.51 gm) followed by Tulungagung (3.05) and Yogyakarta 
(1.57); no value is given for West Java.
 Oncom [ontjom] consumption is highest in Lampung 
(2.34 gm) followed by West Java (0.69). Address: 
FATEMETA, Bogor Agricultural Univ., Indonesia.

1843. Asgrow Seed Co. 1977. Asgrow soybeans: A 
commitment to help you harvest greater soybean profi ts 
(Ad). Soybean Digest. Feb. p. 10-11.
• Summary: “Four profi table reasons to plant Asgrow 
soybeans: 1. Quality. 2. Adaptability. 3. Germination-vigor. 
4. Performance.” The Asgrow Soybean Management System 
pays-off in greater profi ts for farmers. In 1976, farmers in 
Illinois, Indiana, Ohio, Iowa and Minnesota cooperated in a 
comparison of the Asgrow Soybean Management System, 
and Asgrow soybeans, with their own cultural practices and 
choice of soybean seed. Here are the results: Row spacing” 
In the 15-inch rows suggested by Asgrow, Asgrow soybeans 
increased yields on average by 2.9 bushels/acre. That’s 
almost $18.00/acre extra profi t. In 30-inch rows, Asgrow 
soybeans outyielded others by 2 bushels/acre ($12/acre extra 
profi t). Reduced seeding rate: In 30-inch rows, planting 
Asgrow soybeans at the rate of 7 seeds per foot gives a 30% 
savings in seed cost and no reduction in average yield.
 For more information contact Mr. Bill Dimond, Product 
Manager, Soybeans, Asgrow Seed Co., Des Moines, Iowa 
50310. The company slogan is now “Come grow with 
Asgrow.”
 On the lower half of the right-hand page, the features of 
Asgrow soybean varieties A 3001 and A 2440 are described. 
“A 3001 has good disease resistance to Phytophthora Root 
Rot race 1 and possesses an acceptable level of tolerance to 
Iron Chlorosis. Seeds of A 3001 are large (2400/lb.), have a 
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black hilum and a bright yellow coat.”
 Besides Des Moines, Iowa, Asgrow has other locations 
at Ames, Anamosa, Clarion, and Perry, Iowa; Oxford, 
Indiana; Sun Prairie, Wisconsin; Plainview, San Antonio, and 
Uvalde, Texas;
 This ad also appeared in the Feb. 1997 issue (p. 10-11) 
of this magazine, except that on the lower half of the right-
hand page, the features of Asgrow soybean varieties A 3440 
and A 2340 are described in a different and clearer format. 
Address: Subsidiary of The Upjohn Company, Agronomic 
Headquarters: P.O. Box 2010, Des Moines, Iowa 50310.

1844. Cheng, C.P. 1977. Soybean production in a multiple 
cropping system. Food & Fertilizer Technology Center, 
Extension Bulletin No. 86. 17 p. Feb. (ASPAC, Taipei, 
Taiwan). [5 ref. Eng]
• Summary: “One of the features of modern Asian 
agriculture is the increasing interest being shown in the 
production of vegetable protein, in an effort to give the 
people of the region a better balanced diet. At the same 
time, there is a general desire to expand multiple cropping, 
following the development of irrigation facilities and the 
wish to obtain maximum land utilization.”
 “In Taiwan, soybeans and several other fi eld crops are 
mainly produced in paddy fi elds under a multiple cropping 
system. Prior to 1945, Taiwan produced only a few hundred 
hectares of soybeans, which were used chiefl y as green 
manure.
 “Aware of the ever-increasing population and the 
limited area of arable land, around 1950, the Chinese 
Government launched a program to promote local food 
crop production through varietal, cultural and institutional 
improvements. Since then, the production of soybeans has 
gradually increased. In 1975, the area devoted to this crop 
reached 41,446 ha, with a total output of 61,920 tonnes 
and a unit yield of 1,495 kg/ha (204%, 494% and 242% 
increases over the 1950 levels, respectively). The expansion 
of the soybean area and the increase in the yield of this crop 
have been attributed mainly to the development of local 
adaptable varieties and the adoption of improved cultural 
practices.” Address: Senior Specialist, Plant Industry Div., 
Joint Commission on Rural Reconstruction (JCRR), Taipei, 
Taiwan.

1845. Soybean Digest. 1977. Diseases can cut your [soybean] 
yield 15% to 20%: many diseases act slowly but in the end 
they’ll drop your yield just the same as drought, insects or 
early frost. March. p. 20-22.
• Summary: “You may be losing 5 bushels or more per acre 
to a group of diseases of which you’re hardly even aware.
 “The culprits–about a dozen late-season diseases caused 
by fungi.
 “They’ve been recently scrutinized by plant 
pathologists, agronomists and farmers, particularly in the 

South where diseases are a bigger problem.
 “One reason is economic. ‘Foliar fungal diseases alone 
appear to reduce yields an average 15% to 20%-up to 50% 
in problem fi elds,’ explains Murray Nance, fi eld biologist 
for Merck & Co. Inc. ‘This makes these diseases one of the 
major ‘yield barriers’ farmers have been looking for.’
 “Another reason for the increased attention is because 
four of the more serious fungal diseases in this group can 
be controlled. Application of a foliar fungicide will prevent 
outbreaks of anthracnose, pod and stem blight, frogeye 
leaf spot and purple seed stain. Scientists report an average 
5-bushels-per-acre yield boost from use of a fungicide under 
normal conditions.
 “’One thing that makes fungal diseases such a problem 
is they don’t show up until the season is well along-and even 
then, they’re hard to spot,’ Nance says. He monitors some 40 
soybean-disease research plots as part of a testing program 
for a new fungicide.
 “’Even if you know what to look for, it’s often hard to 
tell one from another. Diseases in the fi eld don’t always look 
just like diseases in textbooks,’ Nance says.
 “But whether you notice them or not, they hurt your 
crop four different ways. ‘Fungal diseases invade the 
stem and chock off nutrient carrying arteries, reduce 
photosynthesis, kill plants prematurely and damage the beans 
themselves,’ he explains. Here’s a rundown on diseases and 
parts of the plant they attack.
 “Leaf tissue–Aerial web blight, brown spot, downy 
mildew, frogeye leaf spot, powdery mildew and target spot.
 “Pods and stems–Anthracnose, charcoal rot, 
phytophthora, pod and stem blight and Southern stem blight.
 “Beans–Pod and stem blight, purple seed stain.
 “Photos on these three pages will help you spot and 
identify diseases in the fi eld. Although you’ll probably never 
fi nd all 12, it’s not uncommon to have 3 or 4 in one fi eld.
 “Crop rotation and deep plowing often help. These are 
the only control measures for some diseases. Always plant 
certifi ed, disease-free seed and select varieties that show 
resistance.”
 Twelve photos, each with a caption, show and briefl y 
describe the 12 diseases.

1846. Boerma, H.R.; Kittrell, B.U.; Phillips, D.V. 1977. 
Georgia soybean fi eld survey 1976. Georgia Agricultural 
Experiment Station, Research Report No. 245. 8 p. April.
• Summary: Contents: Introduction. Survey procedures. 
Disease condition. Crop condition: plant population, general, 
cropping system. Soil fertility condition. Contains 5 tables.
 “Introduction: Soybeans have become a major crop in 
Georgia within the last few years. Acreage has increased 
from 301,000 in 1966 to a high of 1,260,000 in 1975. 
Acreage was estimated at 950,000 for 1976. Yields have 
remained relatively low, around 20-25 bushels per acre.
 “Many management systems are used by Georgia 
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growers in producing soybeans. A multiplicity of problems 
exist in the production of soybeans in the state. This 
survey was conceived as an attempt to provide a sample of 
problems that exist and management systems used. With the 
information obtained, attention can be focused on certain 
problems that are outstanding. Both research and extension 
personnel can utilize this information in developing long-
range program plans.” Address: 1. Dep. of Agronomy; 
2. Extension Agronomy; Both: College Station, Athens, 
Georgia 30602; 3. Dep. of Plant Pathology, Georgia Station, 
Experiment, Georgia 30212.

1847. Schweizer, Edgar W. 1977. Soja als schweizerische 
Kulturpfl anze? [The soybean as a Swiss crop plant?]. Neue 
Zuercher Zeitung No. 126. p. 33. June 1. [Ger]
• Summary: Over the years America developed a virtual 
(world) monopoly on soybean production. Only with the 
beginning of the “protein crisis” in the early 1970s and 
the American export embargo (1973) did other countries 
recognize their great dependence on America and start to do 
something about it.
 The interest of Switzerland in its own soybean 
cultivation lies on two levels. The fi rst concerns peacetime 
economy. Since the Swiss economy is notorious for 
overproduction of milk and meat and must fi ght against this, 
it is the clearly stated goal of our agrarian policy to expand 
our agriculture / farming. The soybean offers itself as a 
welcome alternative to corn, cereal grains, and root crops.
 Second, in a wartime economy, we must remember 
that a yield of 2 tonnes per ha of soybeans gives 25% more 
human usable protein than from milk from natural fi elds, and 
200-300% more than animals fed on silo [silage].
 Although soybeans were grown in Switzerland during 
the last century and periodically (especially during wartime) 
surfaced again, its wider propagation was restricted by lack 
of research. Soybean cultivation in Europe was undertaken 
in the 1920s by Prof. von Boguslawski at the University 
of Giessen. The varieties Caloria and Gieso are suited for 
Switzerland under certain conditions. In 1968 Prof. Dr. 
E Keller aroused new interest and since that date a Swiss 
seed company working together with a US breeding fi rm 
undertook a breeding / culture program which developed 
the variety Swissoy. There were also unsolved problems of 
agricultural technology. On the basis of a petition from the 
Association of Swiss Soybean Producers (VSSP) in 1976 the 
Swiss research establishments put into action a large research 
program. Therefore the experiments, in spite of relatively 
favorable conditions in 1977, on the basis of far-reaching 
scarcity of personnel and money, were abandoned. What a 
shame. Of course soybeans can be produced less expensively 
in America. But importing them places a big drain on Swiss 
foreign exchange. Address: Dipl. Ing., Thun, Switzerland.

1848. Luedders, Virgil D. 1977. Genetic improvement in 

yield of soybeans. Crop Science 17(6):971-72. Nov/Dec. [5 
ref]
• Summary: “Average soybean yields have increased 
steadily due to improved cultivars and cultural practices.” 
“Soybean... yield in the United States has increased from 
760 kg/ha in 1924-26 to 1863 kg/ha during 1971-73 while 
the hectarage expanded from 0.18 to 19.27 million hectares 
(3). This yield increase has been less dramatic than that in 
cereals in the cereals which respond to N fertilizer along with 
changes in hybrids and/or plant type.”
 There have been no “yield breakthroughs” in soybeans. 
Address: Cooperative investigations of the SEA-USDA, and 
the Missouri Agric. Exp. Station, Columbia, MO 65211; and 
Arkansas State Univ., Jonesboro, AR 72401.

1849. Rahman, A.M.; Afazuddin, M.; Sobhan, A. 1977. 
Magnitude of population pressure on yield potential of 
soybean. Bangladesh J. of Agricultural Research 3(1):8-12. 
Dec. [2 ref]
• Summary: The soybean “is an ancient crop which was 
probably introduced during the early 1960s in Bangladesh, 
but production of this crop is very much discouraged owing 
to lack of development of suitable varieties that can thrive 
in monsoon climate together with undeveloped scientifi c 
cultural technology still existing in the country.”
 The highest yield in these trials was 2315.9 kg/ha 
obtained from spacing 45 x 5 cm. Address: 1. Asst. Prof. of 
Agronomy, Bangladesh Agricultural Inst., Dacca; 2. Thana 
Extension Offi cer, Directorate of Agriculture (Extension 
and Management), Dacca; 3. Scientifi c Offi cer, Bangladesh 
Agricultural Research Council, Dacca.

1850. Sabel’nikova, V.I.; Lupashku, Z.A.; Voloskova, 
M.M.; Arsenii, A.A.; Chernobrovina, R.M. 1977. [Ways 
of increasing soybean yield in the Moldavian SSR 
(USSR)]. Izvestiia Akademii Nauk Moldavskoi SSR, Seriya 
Biologicheskikh i Khimicheskikh Nauk (Bulletin of the 
Academy of Sciences of the Moldavian SSR, Series on 
Biological and Chemical Sciences) No. 5. p. 82-88. [12 ref. 
Rus]*

1851. Taysi, V.; Schuster, W.; Sepet, H.; Posselt, U. 1977. 
Die Leistungen von Sojabohnensorten unterschiedlicher 
Provenienz unter ost-mediterranen und west-europaeischen 
Klimaverhaeltnissen [The productivity of soybean cultivars 
grown under east Mediterranean and west European climatic 
conditions]. Zeitschrift fuer Acker- und Pfl anzenbau (J. of 
Agronomy and Crop Science) 144:311-24. [8 ref. Ger; eng]
• Summary: In 1972 and 1973, nine soybean varieties / 
cultivars (2 from Germany, 2 from Canada, 3 from the USA, 
one from South Africa, and one from Rumania) were tested 
in fi eld trials at two locations: Gross-Gerau (Rhein-Main 
Region) and Izmir (West Anatolia, Turkey). The yields of 
seed were relatively low at both sites. Large differences in 
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yield occurred between the varieties. At Izmir, the earlier 
varieties Caloria, Gieso, and Altona, as well as the later 
variety Beeson gave their highest production in a July 
planting. This means that these varieties are particularly for 
cultivation as a second crop. Address: 1. Agricultural faculty, 
Ege Univ., Izmir, Turkey; 2. Justus Liebig Univ., Giessen, 
West Germany.

1852. Agriculture Canada Research Station. 1977. 
Summary–Soybean work Nova Scotia 1954-1977. Kentville, 
Nova Scotia, Canada: ACRS. 62 p. 28 cm.
• Summary: The fi eld work described in this report was 
conducted under the direction of G.G. Smeltzer [who began 
working with soybeans in 1954]. The data was compiled 
by F.G. Sawler. In the introductory comments, Smeltzer 
notes: “During the past 24 years some very factual data 
was obtained on soybean production in Nova Scotia. The 
information reported in this summary covers data collected at 
50 farms and also at the Research Station, Kentville, N.S...
 “A defi nite indication of soybeans economic potential 
for Nova Scotia was obtained by early test results from 
1954-1973. With this information Dr. J.R. Wright and the 
writer planned a very extensive soybean evaluation program 
in 1974... For the most economic yield soybeans should be 
seeded by the middle of May.”
 The book consists mostly of tables showing variety 
trials, fertility trials, and production studies at specifi c 
locations in particular years. The tables contain information 
on yields, protein yields, protein and oil content, spacing 
between rows, spacing between seeds in each row, etc.
 Pages 47-51 contain tables which also include summary 
results of soybean trials conducted in 1976 at Charlottetown 
(Price Edward Island), Fredericton (New Brunswick), and 
Lyndhurst (Nova Scotia). For each variety, the yield (in kg/
ha), protein yield (in kg/ha), percentage of protein in the 
seeds, and percentage of oil in the seeds is given for each 
of the 3 locations. The best varieties (Maple Arrow, Altona, 
Portage) gave yields in the range of 2,400 to 3,300 kg/ha.
 At Charlottetown (PEI), the highest yielding soybean 
varieties were Maple Arrow (2,600 kg/ha), M65-217 (2,447), 
and Altona (2,258).
 Note: This is the earliest document seen (Nov. 2020) 
that mentions the soybean variety Maple Arrow. Address: 
Kentville, Nova Scotia, B0P 1X0, Canada.

1853. Cords, Howard P.; Gilbert, Dewayne E. 1977. 1974 
and 1976 soybean variety trials. Nevada Agricultural 
Experiment Station, Div. of Plant, Soil and Water Science, 
Resource Information Series No. 77-1 (Agronomy). 1 p.
• Summary: “Occasionally questions are asked about the 
feasibility of soybean production in Nevada. Because of 
this interest, two varieties adapted to the central states were 
tested in 1974. Yields were disappointing because of the 
length of growing season; hence, the varieties were changed 

in 1976. Varieties adapted to the north central region were 
selected for this test. Five varieties considered to be full 
season for Nevada conditions and three varieties maturing in 
fewer days were chosen.
 “The variety Merit, which has had a satisfactory history 
in Oregon, was selected as the principal full season variety. 
Traverse, Clay, Wilkin, and Swift were similar in maturity 
dates. Altona, Ada, and Norman were chosen to represent 
varieties maturing two to three weeks earlier than Merit.
 “The varieties were planted during the middle to 
latter part of May after the soil had warmed. Harvest was 
completed in September when moisture content of the 
standing beans reached 13%.”
 In 1974 Chippewa and Amsoy 71, each of maturity class 
1 (= late variety) gave yields of 1,824 and 1,008 lb/acre (30.4 
and 16.8 bu/acre) respectively. Of the 8 varieties grown in 
1976, Swift, a full season variety, gave the best yield, 3,032 
lb/acre (50.5 bu/acre), an excellent yield.
 Note 1. This is the second earliest document seen (Nov. 
2020) concerning soybeans in Nevada, or the cultivation 
of soybeans in Nevada. This document contains the second 
earliest date seen for soybeans in Nevada, or the cultivation 
of soybeans in Nevada (May 1974).
 Note 2. In July 1997, Amy Shannon of the University 
of Nevada, Reno, Life and Health Sciences Library 
(phone: 702-784-6616) conducted an extensive search for 
information about soybeans being grown by the Experiment 
Station in Nevada. She looked at the station’s annual reports, 
but their publication stopped in 1963. She also checked with 
the experiment stations and the college of agriculture, and 
none of them could fi nd any information about soybeans 
being tested or grown in Nevada. Address: 1. Agronomist; 2. 
Extension Agronomist. Both: Max C. Fleischman College of 
Agriculture, Univ. of Nevada, Reno.

1854. Food and Agricultural Organization of the United 
Nations. 1977. Soybeans: Area harvested, yield, and 
production. FAO Production Yearbook (Rome, Italy) 31:124.
• Summary: The following nations are listed for the fi rst 
time as soybean producers in the FAO Production Yearbook. 
* = Unoffi cial fi gure. F = FAO estimate. Egypt: Harvested 
4,000* ha in 1975, 7,000* ha in 1976, and 8,000F ha in 
1977.
 Liberia: Harvested 4,000 ha in 1969-71, 4,000F ha in 
1975, 5,000F ha in 1976, and 5,000F ha in 1977.
 Zambia (formerly Northern Rhodesia): Harvested 1,000 
ha in 1975, 1976, and 1977F.
 Note: In 1977 total soybean production in Africa began 
to increase rapidly, after 15 years of slow but steady growth. 
The leading soybean producing countries were Egypt, 
Zimbabwe, and Nigeria. Production reached about 100,000 
tonnes (metric tons) in 1976, rising to about 230,000 tonnes 
in 1979.
 Nicaragua: Harvested 1,000 ha in 1975*, 1976*, and 
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1977F.
 Chile: Harvested 1,000 ha in 1969-71, 1,000* ha in 
1975, 2,000* ha in 1976, and 1,000* ha in 1977.
 Iraq: Produced 1,000F tonnes (metric tons) in 1976 and 
1,000F tonnes in 1977.
 Also of interest: Iran produced (on average) 5,000 
tonnes in 1969-71, 70,000* tonnes in 1975, 102,000* tonnes 
in 1976, and 103,000F tonnes in 1977.
 Turkey produced (on average) 11,000 tonnes in 1969-
71, 7,000 tonnes in 1975, 9,000 tonnes in 1976, and 8,000* 
tonnes in 1977.

1855. George, Susan. 1977. How the other half dies: The real 
reasons for world hunger. Montclair, New Jersey: Allanheld, 
Osmun & Co. xxix + 308 p. Index. 21 cm. [500+* ref]
• Summary: Soybeans are discussed in several places: 
Between 1972 and 1973 U.S. soybean production increased 
by 25% (p. 9).
 Chapter 4, titled “Technology: Now who pays to do 
what to whom?” shows that no new technology, not even a 
new crop is neutral in the effects it has on different classes 
of people. A report on soybeans in Brazil commissioned by 
the French Government Center for External Trade showed 
that they are becoming an increasingly important crop there. 
Since Brazil can produce and sell its crop between the two 
U.S. soybean harvests, the government’s offi cial agricultural 
policy encourages Brazilian farmers to grow more soybeans 
since they are a profi table export crop. The price of soybeans 
is attractive, so farmers have abandoned corn, a traditional 
crop, as well as wheat (to a lesser extent) because soybeans 
demand less fertilizer. Since soybean production is easily 
mechanized, fewer Brazilians need be employed. Soybeans 
are usually crushed to make oil and meal. This complex 
processing technology is being taken over by the world’s 
most competent processors–large multinational agribusiness 
fi rms, such as Cargill and Bunge. Small Brazilian processors 
are going bankrupt. Since Brazil’s infrastructure for 
transporting and loading the soybeans is substandard, the 
World Bank has been kind enough to contribute half the 
price of new private export corridors to the seaports, which 
the Brazilian government has kindly declared necessary for 
the multinationals. No doubt the Brazilian soybean industry 
will be profi table for multinational agribusiness, but what 
will be the consequences for ordinary Brazilians. From 1970 
to 1972, the price of corn, a traditional staple food and feed, 
has risen 60%, while the price of chicken has gone up 33%. 
Soybeans have drastically decreased the amount of land 
previously used for growing the feijao or black bean–another 
staple crop and key human protein source; during this period 
its price jumped by 275%. Rice production also suffered 
from the soybean competition. All of these developments 
hurt average Brazilians, and especially the poor.
 In addition, real estate prices in areas best suited to 
soybean production have risen dramatically; one hectare in 

Rio Grande do Sul, which sold for 1,500 cruzeiros in 1972, 
sold for less than 10,000 cruzeiros less than a year later. 
Thus, smaller farmers with less mechanization are losing out 
to those who can afford to buy more than and agricultural 
equipment. Soybean production in Brazil directly counteracts 
the efforts of the Brazilian government to limit infl ation (p. 
67-69).
 Chapter 6, titled “Planned scarcity,” notes that in the 
USA, one acre in 6.5 is now planted to soybeans. Europe 
is only 2% self-suffi cient in plant protein production. After 
World War II, Europe introduced American hybrid corn 
to replace local varieties; though the yield was higher, the 
protein content was lower. Thus a new protein source had 
to be found for feeding livestock, and U.S. soybean meal 
seemed to be the most rational and inexpensive solution. 
Export of soybean meal from the U.S. to Europe jumped 
from only 47,000 tons in 1949 to nearly 5 million tons in 
1972-73. Major U.S. processors set up crushing mills in 
Europe. In short, the entire post-war European livestock 
industry has been developed on the basis of extensive use 
of low-price soybean meal. The U.S. established a “near-
monopoly position for supply not only of Europe but of 
Japan and other nations.”
 Discusses the 1973 U.S. soybean export embargo, 
which began in June and sent prices soaring to $12 a bushel, 
from $2. The embargo was removed 3 months later and 
at year’s end it became clear that the scare over shortages 
was unwarranted. The Food for Peace program introduced 
soya oil into countries like Spain and Tunisia that had 
never before tasted anything but their own olive oil. Even 
the butter-rich Netherlands now consumes more imported 
soy margarine than butter. “Far be it from me to suggest 
collusion I can’t prove, but it is at least evident who profi ts 
from higher prices and who suffers. A futures market in soya 
meal was opened in London in April 1975 as a measure 
that might check price fl uctuations.” Yet the key fact is 
that European countries do not produce soybeans, nor any 
alternative protein crop.
 Discusses the new effort to extend the use of soya 
beyond feeding animals by promoting TVP, and the 
international conference held at Munich, Germany, in 
Nov. 1973. Earl Butz (U.S. Secretary of Agriculture) led 
the American delegation; Hubert Humphrey stated: “Food 
is a new form of power. Food is wealth. Food is an extra 
dimension in our [U.S.] diplomacy.” “Americans presented 
24 out of the 38 papers (including 13 by agribusiness 
representatives and 10 by USDA people). Only one was by a 
nutritionist. “One sees absolutely no alternative to continued 
US MNC (multinational corporation) control of the world 
plant-protein production and prices.” “The only rational 
way to offset price and foodstock manipulation by the giant 
traders would be to have grain stocks held in government 
hands, to be released or held back as the market situation 
demanded.” The grain traders are “frantically opposed to any 
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reserve system...” (p. 122-25).
 Chapter 8, titled “Food aid?... Or weapon,” discusses: 
Importance of feedgrains exports, Soybean Council of 
America, American Soybean Association, PL 480, promotion 
of soybean exports to Spain, Iran, and Korea, Ralston Purina 
and Cargill, Food for Peace counterpart funds used to fi nance 
research in recipient countries, “common defense” military 
expenditures (p. 172, 176).
 Chapter 11, titled “What can ‘they’ do?” discusses 
alternative food sources, single-cell protein (SCP), America’s 
energy-devouring food-production system which could 
exhaust U.S. fossil fuel reserves within 25 years, research 
by DuPont showing that when soybeans are experimentally 
fl ooded by carbon dioxide, they quadruple yields and 
fi x more nitrogen (p. 239-40). Address: A Smith College 
graduate now studying at the Sorbonne. Fellow of the 
Transnational Inst.

1856. International Institute of Tropical Agriculture. 1977. 
Annual report 1976. Ibadan, Nigeria. 126 p.
• Summary: The section titled “Soybean Improvement” (p. 
42-47), within the Grain Legume Improvement Program, 
discusses IITA trial results (observation plots, other trials, 
shattering resistance, international trials), recombination and 
selection, plant protection (insect pests), seed quality and 
viability. Soybean is also discussed on p. 77 in one section 
about nitrogen responses in mixed cropping (maize-soybean 
rotation), and in another section about tolerance of fi ve 
tropical grain legumes to high soil acidity. During the 1976 
season, two soybean varieties had grain yields over 3,000 
kg/ha: TGm-249-3 (3,044), and Bossier (3,008). Address: 
Ibadan, Nigeria.

1857. Rachev, Racho. 1977. Vajno uslovie za visoki dobivi 
ot soiata [An important condition for high-yielding soybean 
crops]. Rastitelna Zashtita (Plant Protection) 25(4):27-30. 
[Bul]
Address: Bulgaria.

1858. Soldati, A.; Keller, E.R. 1977. Abklaerung von 
Komponenten des Ertragsaufbaues bei der Sojabohne 
unter verschiedenen klimatischen Bedingungen in der 
Schweitz [Yield components and development of soybean 
varieties under various climatic conditions in Switzerland]. 
Schweizerische Landwirtschaftliche Forschung 16:257-78. 
[42 ref. Ger]
• Summary: “Although the cultivation of soybeans in 
Switzerland cannot yet be recommended, the long-term 
prospects are indicative of success.” Address: Swiss Federal 
Inst. of Technology, Dep. of Crop Science, ETH Zentrum, 
CH-8092 Zurich, Switzerland (Inst. fuer Pfl anzenbau der 
Eidgenoessischen Technischen Hochschule, Zuerich).

1859. State of Brunei, Annual Report. 1977. Production: 

Agriculture. 507 p. See p. 129, 141, 145-46. [Eng]
• Summary: In Chapter 7, “Production,” in the section on 
“Agriculture” (p. 107-63), a subsection on “Vegetables–
Introductions” (p. 128-29) states: “The culinary soybean 
Early Green has proved consistently successful as well as 
being very popular gastronomically. It is normally picked 
young [when green] and cooked in the pod. Owing to the 
bigger seed size, yield of dried seed have been heavier 
(2500-3000 lbs/acre) than Chippewa, a non-culinary 
type.” The subsection on “Plant Pathology” states that “In 
soyabean, anthracnose (Colletotrichum lindemuthianum) was 
found but was not serious.” Page 145-46 list various diseases 
were found on the soyabean.
 Letter from Dr. Thean Soo “Bobby” Tee, Plant Breeder, 
Agriculture Headquarters, Dep. of Agriculture, Bandar Seri 
Begawan 2059, Brunei Darussalam. 1996. Oct. 17. He will 
try to fi nd an earlier document than that by C.N. Williams 
concerning soybeans in Brunei. “I am afraid it will take some 
effort. Brunei has changed since 1975. Agriculture, though 
still important, has been oriented towards horticultural crops 
to meet domestic demand of the urban population. Labour 
intensive crops are no longer planted commercially. I will 
have to fi nd some time to look in the archives. Syahril 
Zanan Syahab was cited in C.N. Williams’ paper. This 
could be the earlier work of C.N. Williams and Syahril Z. 
Syahab at the Faculty of Agriculture, University of Malaya 
at Kuala Lumpur. Our records do not have a researcher by 
the name of Syahril Z. Syahab.” Note: Dr. Tee studied at the 
University of California at Davis from 1968 to 1971. Letter 
(fax) from Dr. Tee. 1997. Feb. 19. “My efforts to locate 
further information concerning soybean cultivation in Brunei 
Darussalam have not been successful. There were no records 
before C.N. Williams’ paper.” Address: Agronomy Section, 
Pejabat Pertanian, Bandar Seri Begawan, Brunei.

1860. The Australian encyclopedia. 3rd ed.: Soybean. 1977. 
Sydney, New South Wales: The Grolier Society of Australia, 
Pty., Ltd. See vol. 5. p. 392-93. [2 ref]
• Summary: “In New South Wales, experience with the crop 
began about 1915. Some hundreds of varieties have been 
imported, mainly from the United States, but also from other 
countries. Particularly in the eastern States of Australia there 
has been extensive research into varieties, cultural practices, 
fertilisers, seed inoculation and so on. The success of the 
soybean industry in the United States led to the visit to that 
country in 1946 of an Australian Mission of Investigation... 
Between 1944 and 1951 the CSIRO introduced and tested 
many varieties from 18 countries. This programme lapsed, 
however, as did attempts at commercial production.
 “In the early 1960s New South Wales and Queensland 
re-established soybean investigations and research. By 
1968/9 soybean was attracting commercial attention. In that 
season 2,093 hectares produced 1,740 tonnes of soybeans. In 
the 1970s some 70,000 tonnes were produced annually from 
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53,000 hectares sown. In New South Wales almost all the 
crop is irrigated, whereas in Queensland much of the crop 
is produced without the aid of irrigation.” Address: Sydney, 
NSW, Australia.

1861. Brown, Elaine. 1978. Soviets tackle increasing protein 
defi ciency: Soviet Union’s expanding need for high-protein 
livestock feed may be a bright spot for soybean exports. 
Soybean Digest. Jan. p. 6-7.
• Summary: Dr. Victor Lishchenko, a leading Soviet expert 
on oilseeds, predicted that Soviet soybean production will 
expand rapidly in the next few years but added that the 
potential for that expansion is limited. Production could 
double from the present 2 million acres, but that’s all. On 
irrigated land they get yields of 25-50 bu/acre but on dry 
land its much lower. To increase production, they would 
have to rely on irrigated land which is very expensive. “The 
Soviets’ current Five-Year Plan for 1976 through 1980 calls 
for new production of soybeans on irrigated land in the south 
of the Russian Federation and the Ukraine, in Moldavia and 
the Transcaucasian Republics [of Georgia, Armenia, and 
Azerbaijan]. It also outlines plans ‘to evolve suitable strains 
of soya and develop a technology for cultivating it in the 
republics of Central Asia and in Southern Kazakhstan.’...
 “Lishchenko says the Soviet Union’s ‘protein problem’ 
is not a lack of protein in Soviet diets, but instead it’s a 
problem of increasing animal protein... He points out that 
even though the USSR is the world’s second largest meat 
producer, per capita meat consumption is only a little over 
half of that in the United States. The average Soviet citizen 
now consumes 56 kilograms (kg) of meat per year. But 
Lishchenko says his government hopes to raise that to 80 kg 
in the near future.
 “To meet growing demand for meat, milk and eggs, 
one goal of the current Five-Year Plan is to switch livestock 
production over to what Soviets call ‘industrial’ methods. 
Lishchenko says changeover got underway in the early 
1970’s when collective farms and state farms began 
pooling their resources to form large-scale poultry and hog 
‘factories.’...
 “’Our livestock population consumes about 370 million 
tons of feed units a year,’ Lishchenko explains. ‘But they’re 
not adequately balanced with protein. As a result, feed 
consumption is unduly high.’”

1862. Gregory, E.J.; Stewart, A.E. 1978. Agronomic 
evaluation of soybean varieties in northwestern New Mexico. 
New Mexico State University Agricultural Experiment 
Station, Research Report No. 359. 8 p. Jan. [9 ref]
• Summary: “Soybean variety trials were conducted under 
irrigation at the San Juan Branch Experiment Station in 
1970, 1971, 1973, and 1975. Varieties in the early range of 
[maturity] group IV and late range of group III were best 
adapted to this area.” Clark 63 (maturity group IV) was the 

highest-yielding variety for the four years.”
 Soybeans are a minor crop in New Mexico. Reported 
acreages vary from as few as 100 acres in 1971 to as many 
as 4,260 acres in 1970. There is no commercial acreage of 
soybeans in northwestern New Mexico.” Clark 63 had an 
average yield in 4 trials from 1970-75 of 38.7 bu/acre (range 
50.0–34.4 bu/a). Address: 1. Assoc. Prof.; 2. Superintendent 
and Assoc. Prof. Both: San Juan Branch Station, Farmington, 
New Mexico.

1863. Manternach, Dan. 1978. Soviets can’t piece together 
soybean puzzle. Soybean Digest. Jan. p. 8.
• Summary:  “Despite its vastness, only a small area of 
the Soviet Union even comes close to matching soybean 
growing conditions in the United States. It’s the rich land 
surrounding the Amur and Ussuri Rivers in the Primorye 
district of far eastern Russia. (See map.) Total soybean 
acreage? An average of 2-million acres from 1971 through 
1974, representing 98% of Russia’s total soybean acreage, is 
in this Far East region.
 “Of course, with irrigation, vast areas would be 
available, but that would cause a reduction in crops even 
more prized by the Russians–such as wheat, corn, cotton, 
rice and sunfl owers. Even in that ‘rich’ area of eastern 
Russia, soybean yields are pitiful. From 1971 though 1974, 
yields averaged 6.7 bushels per acre. Soviet agronomists like 
to blame the weather for their poor performance. To a certain 
extent, they’re right. The weather there follows a pattern of 
light snow in the winter, a dry spring and wet weather during 
summer and fall. Soviet agronomists complain that they can 
only get good crops when May/July precipitation is above 
normal and temperatures are below normal. In a normal year, 
yields are downright embarrassing.
 “But management practices get a good share of the 
blame. They are ludicrous by U.S. standards. Liming 
alone could boost Soviet yields by 15%, according to U.S. 
agronomists. Yet, there’s only one limepit with crushing 
equipment in the entire region. All it would take to expand 
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its output is a 40-kilometer (km) railroad spur. But even then, 
the pit couldn’t meet the annual need of 2.5-million tons of 
lime, and the next closest lime deposits are 600 km away. 
Phosphorus defi ciency is also rampant. The soils call for 120 
to 180 pounds per acre, yet are lucky to get 35 to 55 pounds 
per acre.
 “Herbicide shortages are another problem. Only 15% to 
20% of Soviet soybean acreage gets herbicide at all. They’ve 
got to import any herbicides they get from the U.S. When 
they use herbicides, it’s usually Trefl an or Lorox. Even then, 
after the summer rains, weeds are usually taller than the 
beans. They developed one of their own, but it just didn’t 
work. The huge Russian equipment results in severe soil 
compaction, and Russian planters, cultivators and harvesters 
are just not designed for beans. Combining losses run 15% 
to 20%. Incredibly, the current 5-Year Plan in Russia doesn’t 
even call for a speed-up in equipment research. Even if they 
think to include such research into their next plan (1981 
through 1985), workable models wouldn’t hit the fi elds till 
the middle 1980’s.
 “The best crop they ever got off their maximum 
2-million acres was 28.7-million bushels in 1975. But, that’s 
less than 10% of the crushing capacity they’re building, and 
massive exports [imports] are inevitable.”
 Photos show: (1) Soviet farm equipment. (2) A huge 
fi eld of soybeans in the Russian Soviet Federated Socialist 
Republic.

1864. Carlson, Jerry. 1978. Soybean horoscope: Increased 
acreage, higher yields, more profi ts. Soybean Digest. Feb. p. 
32-33.
• Summary: This 20-year forecast predicts that soybean 
acreage will equal corn acreage by 1998, and a combination 
of corn and soybeans will be more profi table than continuous 
corn. Worldwide demand for soybeans will keep climbing. 
“Farmers will lead the nation in energy management. They 
will innovate ways to make fuels from waste conversion. 
Microbe digesters will make cornstalks into glucose sugar, 
then into alcohol for fuel. Manure will become methone 
[sic, methane]. Sunshine will become hydrogen electricity. 
By 1998 farmers will depend less on large central power 
utilities than any other industry.” An illustration shows huge 
windmills and an energy storage center. “The home is solar 
heated, as are other farm buildings.”
 The caption of another futuristic illustration reads: “The 
farm of 1998 may have a data processing center that gathers 
information from around the world. The center is linked to 
major computer terminals for vital decisionmaking data.”
 “Farmers will be comparing yields in metric tons per 
hectare in 1998... Soybean yields are expected to increase 
more than corn, up to 44 bushels per acre on the average 
(from 28) and 70 bushels per acre on some well-managed 
farms... Soy-based foods will grow considerably in 
popularity.”

1865. Sanderson, J.B. 1978. Soybean testing. Research 
Station Charlottetown, P.E.I., Research Summary For the 
year 1977. See p. 90. (Agriculture Canada Research Branch).
• Summary: Soybeans are discussed in the section titled 
“Protein and New Crops.” Seven soybean varieties were 
tested. “Two experimental lines, BD21117 and BD21115, 
are promising soybeans for short season areas.” BD21117, 
the earliest variety, gave a yield of 1,648 kg/ha and took 118 
days to mature. Address: Prince Edward Island, Canada.

1866. Boerma, H.R.; Kittrell, B.U.; Phillips, D.V. 1978. 
Georgia soybean fi eld survey 1977. Georgia Agricultural 
Experiment Station, Research Report No. 276. 10 p. March.
• Summary: “Introduction: Soybean acreage in Georgia 
was expected to reach an all time high of 1,310,000 acres 
at the beginning of the season. Because of the extended 
drought over the state, many fi elds were never planted and 
many that were planted never obtained an adequate stand. 
Insect damage, mainly the Lesser Cornstalk Borer, took its 
toll of the young seedlings throughout a large portion of 
the state further reducing stands. Later in the season, insect 
populations increased to unprecedented numbers causing 
some growers to abandon fi elds that had already been 
subjected to the earlier pests. The September crop report 
predicted a fi nal harvest of 1,150,000 acres for 1977 with 
a yield of 15 bushels per acre. This report is an attempt to 
survey the status of soybean production in certain soybean 
growing areas of the state and to obtain needed information 
on problems that exist and the various management systems 
used.” Address: 1. Dep. of Agronomy; 2. Extension 
Agronomy; Both: College Station, Athens, Georgia 30602; 
3. Dep. of Plant Pathology, Georgia Station, Experiment, 
Georgia 30212.

1867. Gupta, Y.P.; Kapoor, A.C. 1978. Potential of soybean 
for human consumption. Indian Farming 27(12):10-11, 13, 
27. March. Series 2.
• Summary: “The work on soybean was originally initiated 
in 1882 but experimental trials were properly conducted 
in 1917 for its better selection. In 1932, Mahatma Gandhi 
made a strong plea to popularize the cultivation of soybean 
in India. However, it was not successful since the prevailing 
varieties were not suitable in crop rotation at that time, 
and the farmers were not able to market their produce 
economically...
 “In India, interest in soybean research was revived 
in 1965-66 especially at the U.P. Agricultural University 
(Pantnagar) and at the J.N. Krishi Vishwa Vidyalaya 
(Jabalpur). Encouraged by the results at these Universities, 
and the growing interest of scientists in soybean research 
and the desire to meet the protein and oil shortages in this 
country, the Indian Council of Agricultural Research initiated 
an inter-disciplinary approach on soybean research in 1967 
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under the All-India Coordinated Project at different centres 
in various parts of the country. At present, the area under 
soybean cultivation in this country is 125,000 hectares with 
a total production of approximately 87,500 tons having 
an average yield of 700 kg/hectare.” In India, high protein 
baby foods and pre-school children foods containing soy 
fl our, such as Bal-Ahar and Bal Amul have been developed. 
Discusses the great untapped potential of the soybean for 
food uses in India. Address: Div. of Biochemistry, Indian 
Agricultural Research Inst., New Delhi.

1868. Soybean Digest. 1978. Check your yields against 
these tests: keep yield trials in mind when you decide which 
variety to plant. March. p. 20.
• Summary: The question “Which soybean varieties 
produced the highest yields this year” is not easily answered. 
“To help you, Soybean Digest has gleaned yield statistics on 
varieties from trials in Minnesota, Illinois, and Arkansas.”
 A two-thirds page table shows which varieties gave what 
yields.

1869. Keller, E.R.; Soldati, A.; Piattini, E. 1978. 1. Yield 
components and development of several soybean varieties 
under various climatic conditions in Switzerland. Soybean 
Genetics Newsletter 5:77-78. April 1.
• Summary: “Our work on soybeans is intended to provide 
information bearing on the following questions: (1) Can 
soybeans be cultivated in our country at expenses tolerable to 
agriculture; and (2) if not, what must be undertaken in order 
to achieve this objective?
 “We would like to insert the soybean as a suitable 
leguminous plant in our crop rotation (in 1975, 61% of the 
fi elds in Switzerland were cultivated with small grains and 
17% with corn) and to benefi t from this rich source of protein 
(as animal and perhaps as human nutrition). The study of 
growth, development and morphological yield formation and 
of the effects of fructifi cation are important in determining 
the agricultural potential of the soybean in Switzerland.
 “Our investigations with different varieties (Maturity 
Group 000-II) concerning yield formation and the 
development of several soybean varieties under various 
climatic conditions have shown that the economic returns, 
particularly in northern Switzerland and to a lesser degree 
in western Switzerland, are unprofi table. The plants form 
a good vegetative structure (stems, branches, leaves and 
nodes) under all the climatic conditions investigated. 
Vegetative development itself requires a rather high 
temperature sum until anthesis. Anthesis takes place only 
in the middle of July because of the cooler temperatures in 
north Switzerland; therefore only about 60-80 days and a 
relatively low temperature sum remain available for pod and 
seed formation and for the fi lling phase of the seeds.
 “The test of yield components under various climatic 
conditions has indicated large differences between 

cultivation sites. The yield potential, as determined by the 
number of fl owers per plant, was available under all climatic 
conditions. For example, plants growing at the location 
having cooler temperatures demonstrated a clearly higher 
percentage of aborted fl owers and pods. The complex 
questions concerning fl oral and pod abortion must be studied 
further, although investigations are considerably diffi cult 
due to the small size of the fl owers. “The improvement of 
yield components of the soybean is desirable. Our intention 
was to analyze the most important yield components for 
use in a possible subsequent breeding program. Our results 
have indicated that an increase in thousand seeds weight 
leads to an increase in yield, while the other components 
are presumed to remain constant. Next to thousand seeds 
weight, which is relatively strongly infl uenced by genetics, 
early maturity must certainly be taken into consideration. 
The following factors must be studied within the scope of 
a breeding program: inheritance of yield components and 
particularly inheritance of the thousand seeds weight, as well 
as inheritance of days to anthesis and to maturity.
 “The varieties ‘Fiskeby V’ (Ottawa Research Station, 
Maturity Group 000) and 0-52-903 (Ottawa Research 
Station, Maturity Group 000) reached full maturity under 
all the climatic conditions studied. Both varieties, however, 
showed a small economic yield. On the other hand, other 
varieties (e.g., ‘Dunn’ and ‘Anoka’, both from the U.S. and 
of Maturity Group I) indicated a high yield potential (higher 
number of pods per plant combined with a large number of 
seeds and a relatively high thousand seeds weight), under 
optimum growth conditions. The prerequisites for the 
cultivation of soybean under our climatic conditions do exist, 
inasmuch as it will be possible by means of actual breeding, 
to optimally combine the breeding objectives of early 
maturity, yield ability and reliability of yield.
 “The fi eld trial experiments and especially those in the 
plant growth chambers, have indicated the great importance 
of cold tolerance of the soybean in Switzerland. A more 
or less strong decrease in temperature must be suspected 
each year under our climatic conditions. This decrease in 
temperature can have a very negative infl uence on yield 
formation and particularly upon the number of pods and 
seeds per plant. Such cold-tolerant forms are known and will 
be collected and tested. At the present time such cold-tolerant 
varieties are also being investigated in Switzerland from the 
standpoint of yield formation and development. With cold 
tolerant varieties it should become possible to sow at an 
earlier date and by this way gain an additional temperature 
sum for the reproductive development.”
 Although the cultivation of soybeans in Switzerland 
cannot yet be recommended, the long-term prospects 
are indicative of success. Address: Swiss Federal Inst. 
of Technology, Inst. of Plant Production (ETH), CH-
8092 Zurich, Switzerland (Inst. fuer Pfl anzenbau der 
Eidgenoessischen Technischen Hochschule, Zuerich).
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1870. Foreign Agriculture (USDA Foreign Agricultural 
Service). 1978. Despite big harvests, Korea’s corn, soybean 
imports remain high. June 12. p. 6-8.
• Summary: Korea was the sixth largest export customer for 
U.S. farm products in 1977. The country imported record 
volumes of corn, soybeans, and tobacco. 70% of the total 
came from the U.S. All of the soybeans in the shipments 
came from the U.S.
 In 1977, Korea’s 318,735-ton soybean crop was 8% 
higher than the 1976 level, largely because of greater use of 
improved varieties, favorable weather, and a 1% expansion 
in area to 250,620 hectares. Soybean yields reached a new 
peak–1,270 kg/ha. Korea’s imported soybeans–150,600 tons 
included 109,385 tons for crushing, 15,814 tons for food-
industry use, 5,401 tons for military use, and 20,000 tons for 
price-control purposes. Address: U.S. Agricultural Attaché, 
Seoul.

1871. Holst, David L.; Nelson, A.G.; O’Conner, C.W. 1978. 
The feasibility of introducing a new crop: Soybeans in 
Oregon. Oregon Agricultural Experiment Station, Technical 
Paper No. 4904. 12 p. July. (Corvallis, Oregon). [5 ref]
• Summary: Contents: Introduction. Production feasibility: 
Potential producing areas, selection of competing crops, 
budgeting net returns, the linear programming model. 
Marketing feasibility: Marketing alternatives identifi ed, 
derived prices to the producer (export Oregon prices to 
Japan, and to other U.S. areas), marketing alternatives 
evaluated. Combining the production and marketing 
analyses. Summary and conclusion.
 “Soybean variety trials conducted by the Oregon State 
University Agricultural Experiment Station indicate that 
soybeans can be grown in Oregon. Yields over 60 bushels 
per acre have been achieved in these trials. To date, however, 
commercial soybean production in Oregon has been limited. 
In 1977, less than 1,500 acres were grown. While soybean 
production appears agronomically feasible, information is 
lacking as to its economic feasibility.”
 “It appears that soybean production in Oregon’s 
Columbia basin is not economically feasible under the 
conditions prescribed in this study” (incl. the Decatur base-
point pricing scheme and no soybean processing plant 
located in Oregon). Address: 1. Research Asst.; 2. Assoc. 
Prof.; 3. Asst. Prof. All: Dep. of Agricultural and Resource 
Economics, Oregon State Univ., Corvallis, Oregon.

1872. Foreign Agriculture (USDA Foreign Agricultural 
Service). 1978. USSR renews interest in soybean output. 
Aug. 14. p. 10-11.
• Summary: A new round of interest in soybean cultivation 
has been sparked in the Soviet Union by burgeoning demand 
for high-quality protein livestock feed. A total of 53,000 
hectares (ha) were planted to soybeans in the Ukraine this 

spring. Cultivation of soybeans in European USSR fell off 
considerably through the 1950’s, being replaced by more 
profi table crops, such as wheat, sunfl owers, and corn. Around 
1960, a combination of foreign policy problems between 
Moscow and Peking and signifi cantly reduced availabilities 
of soybeans in the People’s Republic of China spurred the 
Soviets to increase soybean production sharply, but this 
expansion was concentrated in the traditional growing areas 
of the Far East.
 The production response was directed toward vegetable 
oil demand rather than protein meal demand. Between 1960 
and 1961, soybean area increased two-thirds–from 422,000 
ha to 702,000 ha. The maximum soybean area of 905,000 ha 
was reached in 1972, but has fallen off steadily to a recent 
low of 762,000 in 1976. Soviet soybean yields are very 
low by U.S. standards–reaching a maximum of 0.96 tons/
ha in 1975. There are four fundamental caveats to expanded 
production: Suitable varieties for the short growing season, 
supplies of agricultural chemicals (especially herbicides), 
irrigation, and effi cient machinery. The area of prime 
importance for success in Soviet soybean cultivation is the 
development of short-season varieties.

1873. Belnap, David F. 1978. Soybean is Brazilian farmer’s 
golden egg. Los Angeles Times. Aug. 20. Section VII. p. 1.
• Summary: Many sleepy little towns in southern Brazil have 
been transformed by soybean agriculture into modern rural 
centers. “The word spectacular is inadequate to describe 
the growth of soybean culture in Brazil during the past two 
decades. Average annual soybean production from 1961 
through 1965 was 353,000 metric tons, and most of it was 
grown in the southernmost state of Rio Grande do Sul, where 
soybeans were planted for the fi rst time in 1947. The take-
off began in 1968, with an 85% increase in production over 
the 1961-65 average. Every year afterward, through 1977, 
soybean output climbed at an annual average rate of 40%, 
fi nally reaching 12.2 million metric tons from 17.3 million 
planted acres last year... (Soybean planting in Brazil is 
done in September through December, during the Southern 
Hemisphere’s spring and early summer, and harvest is in 
March and April–late summer and early fall.)
 “Two factors enhanced Brazil’s position in soybean 
trade:
 “-The United States exports only about half of its crop. 
The rest is consumed domestically... Brazil exports two 
thirds of its total output of soybeans and soy products.
 “Brazil converts a relatively higher proportion of its 
soybeans into oil and meal than does the United States. In an 
average year, the United States stays far ahead in exporting 
the raw beans, but Brazil sells abroad more meal than the 
United States (5.5 million metric tons, compared with 
4.5 million) and nearly as much oil (500,000 metric tons 
compared with 720,000)...
 “Rio Grande do Sul continues to be the most productive 
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soybean state, but Parana, once Brazil’s chief coffee region, 
is closing in fast...
 “Curiously, a government-backed drive to make the 
nation self-suffi cient in wheat launched the soybean boom. 
Helped by offi cial subsidies, farmers began to plant more 
wheat. But wheat is grown in the winter here, and wheat land 
used to lie fallow in summer, when rains made raising wheat 
impractical. Soybeans were soon being planted to take up the 
summer slack, and not long afterward, the tail began to wag 
the dog. Wheat today is a secondary crop...
 “The soy boom was helped by another offi cial project 
begun in 1968: a campaign to root out about 1.5 billion low-
producing old trees on southern Brazil’s coffee plantations. 
This freed millions of acres for fi eld crops in Parana alone, 
and showed farmers the advantages of modern, mechanized 
agriculture. Soybeans are harvested with the same combines 
used for wheat, while coffee beans, everywhere in the world, 
still must be gathered by hand...
 “Soybeans now rival coffee as Brazil’s main source of 
export income. In 1974 and 1975, soybeans even exceeded 
coffee in export value. Coffee, once responsible for 80% of 
all Brazil’s export income, nowadays accounts for only about 
20%.
 “The main source of oil and fats for human consumption 
in Brazil used to be lard. Today it’s soy oil...
 “Soybean cultivation’s most important social impact has 
been a tremendous growth of rural cooperatives. Small farms 
were traditional in Brazil, but the soybean boom introduced 
a whole new agricultural system, tied to mechanization. 
With it came expansion of the cooperative movement. Today 
an estimated three quarters of Brazil’s nearly 400,000 soy 
farmers are members of cooperatives...
 “Brazil’s main overseas markets for its soybeans and 
soy products are the European economic community, Spain, 
Iran, India, Eastern Europe–including the Soviet Union–and 
China.”
 A map of Brazil shows that the major soybean producing 
states are all located in the southern part of the country.

1874. Caribbean Agricultural Research and Development 
Institute (CARDI). 1978. Food legume in the Caribbean, 
Central America and Panama: Status and possibilities. 
Santiago, Chile: FAO Regional Offi ce for Latin America and 
the Caribbean. Aug. CULT-7.
• Summary: Pages 45-47 state: “2.2. Glycine max (Soybean): 
The level of soybean production in the Region is very 
low, with 709 tonnes being produced on 781 ha (Table 5). 
Trinidad & Tobago and Guyana are responsible for about 
70% of the production. While in Trinidad and Surinam the 
crop is grown intercropped with maize or vegetables mainly 
on small farms soybean is being grown on a large scale 
under the corn-soya project in the intermediate savannahs of 
Guyana. Under this project, it is proposed to establish a large 
area in soybean in Guyana and Belize.

 The main variety used in the region is Jupiter. The 
CADP Seed Farm in Trinidad produces seed of this variety. 
The produce is generally processed for both human and 
animal consumption.
 Soybean is a relatively new crop to the area and, except 
for the large scale projects planned for Guyana and Belize, 
it is not envisaged that it will make an immediate impact 
on the food legume situation in the region. However, many 
countries are interested in this crop and experiments are 
continuing to fi nd suitable high-yielding varieties, with good 
agronomic characteristics, that are adapted to the area. Many 
of the territories participate in the outreach programmes of 
the International Soybean Programme (INTSOY).”
 Table 5 (p. 46) shows soybean production and area in 
Central America and the Caribbean (no date is given, but it is 
apparently for 1976): (1) Trinidad & Tobago: 250 tonnes of 
soybeans are produced on 222 ha (1000 kg/ha). (2) Guyana: 
245 tonnes are produced on 243 ha (1008 kg/ha). (3) Costa 
Rica: 100 tonnes are produced on 100 ha (1000 kg/ha). (4) 
Nicaragua: 90 tonnes are produced on 166 ha (545 kg/ha). 
(5) Surinam: 24 tonnes are produced on 50 ha (500 kg/ha). 
Total: 709 tonnes are produced on 781 ha (811 kg/ha).
 Details are given on soybean production in Guyana, 
Trinidad and Tobago, and Nicaragua. In Guyana, soybeans 
are processed for both human and animal consumption and 
marketed through the Food Corporation. “Production targets 
were 420 ha in 1978, rising to 850 ha in 1981.” In Trinidad 
and Tobago the crop is used as fodder, and “is consumed 
70% fresh and 30% dried. The demand always exceeds 
supply and about 1,500 tonnes are imported annually for use 
mainly as animal feed.”
 In Nicaragua: “Soybean is grown mainly in the Sebarco 
and Motoigalpa districts with a mean elevation of 500 
meters and with an average rainfall of 800 mm. Production 
has increased from approximately 2.3 tonnes in 1972 to 90 
tonnes in 1976. Almost all production is mechanized on 
medium sized farms (16-25 ha), with an average yield of 800 
kg/ha from pure stands.”
 Note: It is not whether the following is from the 1st ed. 
of Aug. 1978 or the 2nd ed. of July 1983.

1875. Whigham, D.K.; Judy, W.H. 1978. International 
soybean variety experiment: Third report of results, 1975. 
INTSOY Series No. 15. x + 369 p. Aug. (College of Agric., 
Univ. of Illinois at Urbana-Champaign).
• Summary: In the ISVEX trials, soybeans were tested in the 
following regions and countries: Africa: Algeria, Burundi, 
Cameroon, Congo, Dahomey, Egypt, Ethiopia, Gambia, 
Ghana, Ivory Coast, Lesotho, Mali, Mauritius, Niger, 
Reunion, Rhodesia (Salisbury), Rwanda, Senegal, Sierra 
Leone, Swaziland, Tanzania, Togo, Upper Volta, Zambia.
 Asia: Afghanistan, Bangladesh, India, Indonesia, Korea, 
Nepal, Pakistan, Philippines, Sri Lanka, Taiwan, Thailand.
 Europe: Hungary, Italy, Spain, Yugoslavia.
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 Mesoamerica: Bahamas, Belize, Costa Rica, Honduras, 
Jamaica, Martinique, Nicaragua, Panama, Trinidad & 
Tobago.
 Middle East: Iran, Israel, Jordan, Lebanon, Saudi Arabia.
 North America: United States.
 Oceania: Fiji, Tahiti.
 South America: Argentina, Bolivia, Brazil, Chile, 
Colombia, Ecuador, French Guiana, Guyana, Peru, 
Venezuela.
 Note 1. This is the earliest document seen (March 2021) 
concerning soybeans in Niger, or the cultivation of soybeans 
in Niger. On 3 July 1975 fi fteen soybean varieties were 
planted at Maradi, Niger; two days later the same 15 varieties 
were planted at Gaya, Niger. The research was conducted 
under the auspices of the Director, Institut de Recherches 
Agronomiques Tropicales (IRAT), Station de Tarna, B.P. 6, 
Maradi, Niger. At Maradi, Forrest gave the highest yield, 
3,501 kg/ha and nine varieties gave yields of over 3,000 kg/
ha. At Gaya, Jupiter gave the highest yield, 1,925 kg/ha.
 Note 2. This is the second earliest document seen (Jan. 
2002) for the cultivation of soybeans in French Guiana (12 
Dec. 1975). On 12 Dec. 1975, cooperators Mr. J. Larcher 
and Mr. P. Midras (Institut de Recherches Agronomiques 
Tropicales, Station de Cabassou, B.P. 60, 97301 Cayenne, 
French Guiana), planted fi fteen varieties of soybeans at 
Cayenne. Jupiter gave the highest yield, 3,445 kg/ha.
 Note 3. This is the 2nd earliest document seen (April 
2005) concerning soybeans in French Polynesia (or Tahiti), 
or the cultivation of soybeans in French Polynesia. This 
document contains the 2nd earliest date seen for soybeans on 
French Polynesia, or the cultivation of soybeans on French 
Polynesia (3 Dec. 1975). Thirteen varieties were tested at 
Papeete (capital of French Polynesia on the island of Tahiti), 
under the direction of Mr. Jean-Louis Reboul and Mr. Robert 
Yau-Akui, Service de l’Economie Rurale, B.P. 100, Papeete, 
Tahiti, French Polynesia. Davis gave the highest yield, 4,902 
kg/ha.
 This is the earliest document seen (Jan. 2005) 
concerning soybeans in Niger, or the cultivation of soybeans 
in Niger. This document contains the earliest date seen for 
soybeans in Niger, or the cultivation of soybeans in Niger (3 
July 1975). Fifteen varieties were tested at Maradi under the 
direction of IRAT, Station de Tarna, B.P. 6, Maradi, Niger. 
Forrest gave the highest yield, 3,501 kg/ha. On 5 July 1975, 
fi fteen varieties were tested at Gaya; Jupiter gave the highest 
yield, 1,925 kg/ha.
 This document also contains an early clear date seen 
for soybeans in Senegal, and the cultivation of soybeans 
in Senegal (9 July 1975; one of two documents). Fifteen 
varieties were tested at Sefa under the direction of Mr. Jean 
Durovray, C.N.R.A., Sefa, Senegal. Jupiter gave the highest 
yield, 2,025 kg/ha.
 This is the earliest document seen (Jan. 2005) 
concerning soybeans in Martinique, or the cultivation of 

soybeans in Martinique. This document contains the earliest 
date seen for soybeans on Martinique, or the cultivation of 
soybeans on Martinique (10 April 1975). Fifteen varieties 
were tested at Fort de France, under the direction of 
Mr. Daly, IRAT, Le Lamentin, B.P. 427, Fort de France, 
Martinique. Improved Pelican gave the highest yield, 2,154 
kg/ha.
 This is the earliest reliable document seen (March 2006) 
concerning soybeans in Togo, or the cultivation of soybeans 
in Togo. This document contains the earliest solid date seen 
for soybeans in Togo or the cultivation of soybeans in Togo 
(2 May 1975). On May 2 fi fteen varieties of soybeans were 
planted at Davié in southern Togo under the direction of Mr. 
J. Marquette, Le Chef de la Mission, IRAT au Togo, B.P. 
1163, Lome, Togo. Davis gave the best yield, 3,563 kg/ha. 
On May 7 fi fteen varieties were grown at Amoutchou; Jupiter 
gave the best yield, 3,667 kg/ha. On July 8 eleven varieties 
were grown at Kitangbao; Jupiter gave the best yield, 3,292 
kg/ha. The source of the soybeans in each country was 
INTSOY for ISVEX trials. Address: College of Agriculture, 
Univ. of Illinois, Urbana-Champaign.

1876. Trend (Austria). 1978. Agraraffaere: Das Sojawunder 
vom Marchfeld [An agricultural affair: The soya wonder 
from Marchfeld]. 9(9):42-51. Sept. [Ger]
• Summary: Discusses the achievements Anton Wolf has 
made in adapting soybeans to Steiermark, Austria. His yields 
have averaged 3000 kg/ha, higher than the U.S. average. The 
U.S. is actively trying to kill soybean production in Austria, 
so that the country will have to buy U.S. soybeans. But 
Austria also grows rapeseed, which has a higher oil content 
than soybeans.
 Of the 62.2 million metric tons of soybeans produced 
worldwide in 1976, the U.S. produced 34.4 million. China 12 
million, but uses them all within the country. So the USA is 
the main soybean exporter worldwide (Brazil sold a meager 
330,000 metric tons in 1976). U.S. exports are controlled 
by a small “soya clique” (Soja-clique) consisting of fi rms, 
such as Cargill, Continental Grain, ADM, Central Soya, and 
Bunge–all of which are owned by eight Jewish families [sic, 
not true!]. A photo shows soybean breeder Anton Wolf.

1877. Iowa Agric. Exp. Station. 1978. Notice of release of 
Vinton soybean to seed producers. Ames, Iowa. 2 p. Oct. 23. 
Unpublished typescript. 28 cm.
• Summary: “The Iowa Agricultural Experiment Station 
and the Cooperators listed above [Puerto Rico Agric. Exp. 
Station and USDA] announce the release of a new soybean 
variety named Vinton. It was developed as a large-seeded 
specialty variety, and is not intended for general commercial 
production. It is superior to a large-seeded variety of similar 
maturity, Disoy, in yield and protein content of the seed.
 “Vinton is an F-5-derived line from a four-way cross. 
The F-1 of a Magna x Disoy cross was mated to Provar, and 
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the F-1 plants from the three-way cross were mated to Hark. 
These crosses were made in Iowa and generation advance 
from F-1 to F-5 was carried out by single-seed descent in 
Puerto Rico and Iowa. The strain was tested for yield in Iowa 
during 1972 to 1977, and in the Northern Regional Soybean 
Tests in 1975.”
 A table summarizes the results of these two tests, 
comparing Vinton, Hark, and Disoy. Yield (bu/acre): 47.0 / 
46.7 / 37.4. Seed size (g/100 seed): 23.7 / 16.4 / 26.6. Seed 
protein content: 44.5% / 42.0% / 42.6%. Seed oil content: 
19.5% / 20.4% / -.
 Vinton is Group I maturity. The seeds are dull yellow 
with yellow hila. Discusses disease susceptibility. “Seed of 
Vinton was produced by the foundation seed organization 
in Iowa during 1977. Foundation seed will be distributed 
in 1978 to seed producers in Iowa who are engaged in 
the production of large-seeded varieties for specialty use. 
Breeder seed will be maintained by the Iowa Agricultural 
Experiment Station. Each agency will be responsible for 
its own publicity with the understanding that the date for 
simultaneous release will be October 23, 1978.”
 Note: This is the earliest document seen (Nov. 2020) that 
mentions the soybean variety Vinton. Address: Ames, Iowa.

1878. Ewing, Linda. 1978. Rotation cuts costs and boosts 
yields: Rotating your corn and soybeans can increase yields 
signifi cantly for both crops. Soybean Digest. Oct. p. 18.
• Summary: “Corn/soybean rotations could net you 
increased corn yields of 10 to 20 bushels or more, over 
continuous-corn yields, and at the same time cut your 
fertilizer costs... We’re fi nding a yield increase that favors 
growing soybeans after corn instead of continuous soybeans. 
This increased yield amounts to 4 or 5 bushels an acre... The 
measurable nitrogen contribution from soybeans is roughly 
1 pound of nitrogen equivalent for 1 bushel of soybean 
yield. In other words, a soybean crop yielding 40 bushels an 
acre will contribute, roughly, 40 pounds of nitrogen for the 
following crop.”

1879. Judy, W.H.; Whigham, D.K. 1978. International 
soybean variety experiment: Fourth report of results, 1976. 
INTSOY Series No. 16. x + 401 p. Oct. (College of Agric., 
Univ. of Illinois at Urbana-Champaign).
• Summary: In the ISVEX trials, soybeans were tested in 
the following regions and countries: Africa: Algeria, Benin, 
Botswana, Burundi, Cameroon, Central African Empire, 
Congo, Egypt, Ethiopia, Gabon, Ghana, Ivory Coast, 
Lesotho, Mali, Niger, Nigeria, Rhodesia, Somalia, Sudan, 
Swaziland, Tanzania, Togo, Uganda, Upper Volta, Zaire, 
Zambia.
 Asia: Bangladesh, India, Indonesia, Nepal, Pakistan, 
Philippines, Sri Lanka, Thailand.
 Europe: Hungary, Italy, Poland, Portugal, Spain, 
Yugoslavia.

 Mesoamerica: Bahamas, Dominican Republic, Jamaica, 
Mexico, Nicaragua, Puerto Rico, Trinidad & Tobago.
 Middle East: Iran, Iraq, Israel, Jordan, Saudi Arabia.
 North America: United States.
 Oceania: New Caledonia, New Hebrides, Tahiti, Hawaii.
 South America: Argentina, Bolivia, Brazil, Chile, 
Colombia, Ecuador, Paraguay, Peru, Uruguay.
 Note 1. This is the earliest document seen (March 2021) 
concerning soybeans in Botswana, or the cultivation of 
soybeans in Botswana. This document contains the earliest 
date seen for soybeans in Botswana, or the cultivation of 
soybeans in Botswana (3 Nov. 1976). On 3 Nov. 1976, 
under the direction of Ms. Lynn A. Miller (Mahalapye Rural 
Training Center, Box 300, Mahalapye, Botswana), twelve 
varieties of soybeans were planted at Mahalapye. Ransom 
gave the best yield, 3,244 kg/ha. On 25 Nov. 1976 sixteen 
varieties were planted at Gaborone. Davis gave the best 
yield, 1,668 kg/ha.
 Note 2. This is the second earliest document seen (April 
2004) concerning soybeans in Gabon, or the cultivation 
of soybeans in Gabon–but the fi rst that gives details. This 
document contains the earliest date seen for soybeans in 
Gabon, or the cultivation of soybeans in Gabon (30 Sept. 
1976). Eight varieties of soybeans were grown at Ntoum, 
under the direction of Mr. J. van Amerongen and Mr. G. Van 
de Plas (Project CIAM, B.P. 5, Ntoum, Gabon). Jupiter gave 
the best yield, 1,159 kg/ha.
 Note 3. This is the earliest document seen (March 
2010) concerning soybeans in New Hebrides [later renamed 
Vanuatu], or the cultivation of soybeans in New Hebrides. 
This document contains the earliest date seen for soybeans 
in New Hebrides, or the cultivation of soybeans in New 
Hebrides (25 June 1976). Sixteen varieties of soybeans 
were grown at Port Vila, under the direction of Mr. B.L. 
Weightman (Dep. of Agriculture, Tagabe Agricultural 
Station, Port Vila, New Hebrides). Calland gave the best 
yield, 2,581 kg/ha. Port Vila, on the island of Efate (Éfaté), is 
the capital of Vanuatu.
 Note 4. This document also contains the earliest date 
seen (Jan. 2001) for ISVEX soybean trials in the Central 
African Empire / Republic, or the cultivation of ISVEX 
soybeans in the Central African Empire / Republic (28 
June 1976). Thirteen varieties of soybeans were grown at 
Bossangoa. Davis gave the best yield, 1,780 kg/ha.
 The source of the soybeans in each country was 
INTSOY for ISVEX trials. Address: College of Agriculture, 
Univ. of Illinois, Urbana-Champaign.

1880. Perez-Escolar, R.; Scott, T.W.; Lugo-Lopez, M.A. 
1978. Legume and winged bean and nonlegume and soybean 
residues as sources of N [nitrogen] in oxisols and utisols. J. 
of Agriculture of University of Puerto Rico. 62(4):361-66. 
Oct. [8 ref. Eng; spa]*
• Summary: In the initial crop soybean yields were only 
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fair (1,680–1,792 kg/ha). However yields of mungbeans 
(1,125–2,044 kg/ha), winged beans (1,456–2,800 kg/ha), 
and corn (4,480–6,123 gg/ha) were good. In the second crop 
(corn at both sites), grain yields were dramatically higher as 
a result of nitrogen fertilizer, regardless of the previous crop. 
On the ultisol, corn tended to yield more following legumes 
than following corn, but differences were not statistically 
signifi cant. About 80% of the maximum corn yield was 
attained when corn followed legumes and no nitrogen 
fertilizer was applied, especially in the ultisol.

1881. Williams, C.N. 1978. Effects on drainage, spacing 
and fertilizer on soyabeans in paddy soils in Brunei. 
Experimental Agriculture (England) 14(4):303-07. [5 ref]
• Summary: Brunei is located at 5º north latitude. The 
yield of a Chippewa variety of soybean (from Nigeria) was 
investigated in relation to spacings and fertilizer levels on a 
range of rice paddy soils showing good, medium, and poor 
drainage. The soybeans were planted in August 1975. Under 
good conditions of drainage and fertilizer, the optimum yield 
was obtained at a density of 100,000 plants/ha. Even under 
sub-optimal drainage conditions, satisfactory yields of about 
1,500 kg/ha were obtained from this variety, which showed 
a similar early-fl owering response to photoperiod at all times 
of year.
 “Soyabeans have been considered as a potential dry-
season rotation crop with rice in many countries, but the two 
main problems affecting successful soyabean cultivation 
in the equatorial humid tropics are the short photoperiod 
that pertains at any time of the year and, in rice lands, the 
problems of a high water table and the hydromorphic nature 
of most paddy soils.”
 “The yields obtained were encouraging, and suggest 
that relatively less submerged areas of paddy lands can be 
used for successful soybean cultivation in the humid tropics. 
Higher plant densities and fertilizer use can be expected to 
increase yields, particularly under marginal conditions of 
drainage.”
 Syahril Zazan Syahab has also studied soybeans in 
Brunei.
 Note: This is the earliest document seen (May 2010) 
concerning the cultivation of soybeans in Brunei. This 
document contains the earliest date seen for the cultivation of 
soybeans in Brunei (August 1975, at Bandar Seri Begawan). 
The source of these soybeans is Nigeria. Address: Dep. of 
Agriculture, Bandar Seri Begawan, Brunei.

1882. Davis, A.G. 1978. Wheat and soyabeans in the Mazoe 
Valley. Rhodesia Agricultural Journal 75(6):161-72. Nov/
Dec. [56 ref]
• Summary: Mazoe is a fertile valley in northeast central 
Zimbabwe, 20 miles north of Harare. Although experimental 
work on soyabeans started in Rhodesia in 1925, they were 
not grown on a commercial scale on European farms until 

1940. The Griffi th Committee, established by the Federal 
Government to examine the possibilities of expanding 
soyabean production, published its report in 1961; it 
drew attention to the fact that “reluctance to the growing 
of soyabeans stems largely from the low yields obtained 
resulting in an insuffi ciently attractive return per acre.” The 
low yields may have resulted from problems in inoculation. 
On marketing, the Committee noted the need for an assured 
and regular supply of soyabeans in order to justify the 
installation of a commercial soybean crushing plant. In 1963 
only 784 ha were cultivated, dropping to 364 ha in 1966, 
notwithstanding the efforts of Government to foster the 
crop’s development in terms of research, extension, and from 
1967 the provision of certifi ed and approved seed.
 Traditionally soyabeans were sold directly to the trade, 
but starting in 1957 the Grain Marketing Board began 
to act as a residual buyer; from 1964 to 1968 the Board 
set guaranteed prices. Then in 1969 soyabeans became a 
controlled product, and all were purchased by the Grain 
Marketing Board under rigid standards of acceptance with 
guaranteed prices. Soyabeans did not assume commercial 
importance in the Mazoe Valley until the 1960s. Since 1967, 
fairly comprehensive statistics have been kept by the Central 
Statistics Offi ce. In the Valley, in the 9 year period from 
1967 to 1976 there was a remarkable expansion from 76 ha 
to 3,567 ha; the number of farms growing soyabeans jumped 
from 9 to 81. By 1976 yields exceeded 1.5 tonnes/ha, and 
yields exceeding 3 tonnes/ha were obtained on 4 farms in 
1975.
 Also discusses expansion of soyabeans in the Valley, 
plant breeding, inoculation, fertilizers, soyabean trials in 
the Valley, irrigation, crop protection, production in the 
Tribal Trust Lands in the Valley, harvesting and drying, 
production of soyabean seed and forage, marketing prices 
and gross margins (the Grain Marketing Board), levies, 
future prospects for growing soyabeans in the Valley, 
acknowledgements. Address: Dep. of Agriculture, Univ. of 
Rhodesia.

1883. Funnah, S.M.; Mak, C. 1978. Variety evaluation 
and correlation studies of an exotic population of soybean. 
Malaysian Applied Biology 7:131-37. Dec. [9 ref. Eng; mal]
• Summary: “A varietal evaluation and correlation study of 
an exotic soybean population was conducted for two seasons 
at the University Farm, University of Malaya. A total of 
111 entries was used in the fi rst trial [starting on 28 Feb. 
1977], while the second trial included 51 entries selected 
from the original 111... The grand mean yields for Trials 1 
and 2 were 1,844.8 and 2,137.0 kg/ha respectively.” The 
soybean varieties used in these trials were foreign varieties 
already available in the country plus additional imports from 
AVRDC (Taiwan) and IITA (Nigeria).
 “Over the years, Malaysia has been importing virtually 
all her soybeans. The demand is estimated to reach 71,000 
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metric tons by the year 1980. On the whole, records of 
organized research on soybean in Malaysia are relatively 
scant.” Address: Dep. of Genetics & Cellular Biology, Univ. 
of Malaya.

1884. Hittle, Carl N. 1978. Soybean potential in Nepal: A 
report. Mimeographed, spiral-bound manuscript. 30 p. 28 
cm. [26 ref]
• Summary: Dr. Hittle served as a soybean consultant 
in Nepal from Sept. 23 to Oct. 11, 1978. Contents: 1. 
Introduction. 2. Terms of reference for soybean consultant. 
3. Background information: Soybean production, production 
research, evaluation of germplasm, local varieties and 
selections, preservation of soybean germplasm, rhizobial 
microbiology, economics of soybeans, soybean statistics, 
present uses of soybeans in Nepal, Food Research Services 
of the Ministry of Food, the dairy industry in Nepal, solvent 
extraction, CARE, UNICEF. 4. Observations at the research 
stations: Kakani Hill Station, Pakhribas Agricultural 
Centre, Lumle Agricultural Centre, Central Research 
Station–Khumaltar, Bhairawa Agricultural Farm, Rampur 
Agricultural Experiment Station, National Rice Station–
Parwanipur.
 Note 1. The fi rst 3 stations are located in the hills, 
Khumaltar is in the Kathmandu Valley, and the last 3 are 
located in the plains (Tarai [Terai]).
 5. Comments and suggestions: Priority of soybeans, 
operational work plan, assignment of national staff, 
assignment of international staff, training, linkages, a 
national soybean research center. Appendixes. I. Itinerary of 
C. N. Hittle. II. Persons met by soybean consultant. III. List 
of background information. IV. Sarbottam Pitho (Super Flour 
made from 50% soybeans). Uses of soybeans.
 The soybean is an ancient crop in Nepal. Generally its 
culture has been restricted to terraces and valleys ranging 
from 500 to 1,500 meters (1,642 to 4,925 feet) in altitude. 
Soybeans are usually grown at lower altitudes in single rows 
on the bunds of rice paddy fi elds, or at higher altitudes as 
an intercrop with maize or millet. Hectarage is diffi cult to 
estimate; estimates made from 1976 to 1978 range from 
10,000 to 70,000 hectares. Yields are low, ranging from 300 
to 500 kg/ha. This is because of the two ways soybeans are 
traditionally grown, because they rarely have been grown 
in the Tarai [Terai] (Plains area) where higher yields can 
be expected, and because little emphasis has been given to 
developing superior varieties and cultural practices.
 Soybeans are used mainly for human food in Nepal by 
“roasting the dried seeds (parching) or as green vegetables 
(boiling or frying the green pods followed by shelling of 
the seeds and eating the green soybeans). Parched soybeans 
are frequently mixed with popped maize (corn) and eaten 
daily as tiffi n. Green soybeans are frequently mixed with 
other vegetables to make curry. A snack food is prepared by 
removing the seed coat of parched soybeans, splitting the 

cotyledons and mixing with garlic, salt, and chilli powder. 
Sprouted soybeans are mixed with other sprouted pulses and 
used as vegetable soup. Fermented soya products include 
soya sauce and kirima [kinema].”
 Soybeans are one of the main sources of protein for 
the majority of the people in the Hill regions. Only small 
quantities of soybeans reach the market.
 Note 2. This is the earliest document seen (Jan. 2012) 
that uses the alternative spelling “kirima” to refer to kinema, 
a fermented soyfood from Nepal and a close relative of 
Nepalese kinema and Japanese natto. Address: Soybean 
consultant in Nepal.

1885. Silvera, G.A.; Lindeman, G. von; Salazar, L.C.; 
Gonzalez, A.; Pineda, F. 1978. Datos preliminares sobre 
rendimiento de parcelas mecanizadas de soya, desarrollo de 
nuevas variedades para Panama e investigacion en practicas 
agronomicas [Preliminary data on yields from mechanized 
harvesting of soyabean, development of new varieties for 
Panama and investigation of agronomic practices]. Progress 
in Agricultural Research Work (Facultad de Agronomia, 
Univ. de Panama) 1976-77. p. 119-125. [Spa]*

1886. Soldati, Alberto. 1978. Internal report. Zurich, 
Switzerland: Dep. of Crop Science, ETH (Eidgenössische 
Technische Hochschule Zürich = Swiss Federal Institute of 
Technology Zurich) No. 5732. 21 cm. *
Address: Swiss Federal Inst. of Technology (ETH), CH-8092 
Zurich, Switzerland.

1887. Calkins, Peter H.; Huang, Kuang-Rong. 1978. 
Soybean production in Taiwan: A farm survey. AVRDC 
Technical Bulletin No. 11 (78-89). 27 p. (Shanhua, Taiwan). 
[15 ref. Eng]
• Summary: Describes profi tability and yield from soybean, 
the motivations and problems of farmers, and the reaction 
of farmers in the past to measures such as the extension 
of improved varieties. Since 1973 scientists at the Asian 
Vegetable Research and Development Center (AVRDC) have 
been working to improve soybean’s contribution to consumer 
diets and farmer incomes in Asia. In Taiwan soybean is used 
as a source of cooking oil, “milk, beancurd, sprouts, fresh 
seed, dried seed, fl our and a green vegetable (the stems and 
leaves are fried).” It is also used to make textured vegetable 
protein products such as artifi cial chicken and fi sh; when 
cooked with miso, soysauce, and various spices, these 
“are practically indistinguishable from the real versions. 
Entire banquets of rice and little else but soybean are 
routinely served in the vegetarian restaurants and Buddhist 
monasteries of Taiwan.”
 “In 1976, the government of Taiwan started 
guaranteeing a price of US$277/tonne to encourage farmers 
to plant more soybeans. The response has been modest, 
largely because soybeans have not been as profi table as 
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competing winter crops, such as adzuki beans.” Table 1 (p. 
2) shows that between 1967 and 1976, the area planted to 
soybeans in Taiwan decreased from 52,000 ha to 36,000 
ha, the farm price increased from US$188/tonne to $256/
tonne, production decreased from 75,000 tonnes to 53,000 
tonnes, but imports increased dramatically from 347,000 to 
780,000 tonnes (more than doubling). Thus the total supply/
consumption of soybeans in Taiwan (domestic production 
+ imports) increased from 422,000 tonnes to 833,000 
tonnes, while domestic production as a percentage of total 
consumption decreased from 18% to 6%.
 “Before 1945 most soybean cultivars in Taiwan were of 
local origin, with an average yield of only 500-600 kg/ha. 
However, the government introduced Japanese cultivars such 
as ‘Shih-shih’ and Palmetto’ in 1952. Since the early 1960s, 
scientists in Taiwan have also worked to develop improved 
cultivars by crossing cultivars introduced from abroad (in 
this report, the former will be termed ‘improved’ and the 
latter ‘introduced’ cultivars). As a result, the percentage 
of farmers planting introduced and improved cultivars 
has increased steadily, from about 53% in 1963 to 92% 
in 1976 and yield has risen to 1.5 tonnes/ha.” Address: 1. 
Assoc. Agricultural Economist; 2. Research Assistant. Both: 
AVRDC, Shanhua, Taiwan.

1888. Food and Agricultural Organization of the United 
Nations. 1978. Soybeans: Area harvested, yield, and 
production. FAO Production Yearbook (Rome, Italy) 32:126.
• Summary: The following nations are listed for the fi rst 
time as soybean producers in the FAO Production Yearbook. 
France: Harvested 1,000 ha in 1976 and 1977, and 4,000 ha 
in 1978.
 Name changes: Surinam is changed to Suriname.

1889. International Institute of Tropical Agriculture. 1978. 
Annual report 1977. Ibadan, Nigeria. 98 p. Soybeans: p. 34-
36.
• Summary: The section titled “Soybean improvement” (p. 
34-36), within the Grain Legume Improvement Program, 
discusses breeding and soybean seed viability. “Observation 
nursery. At Ibadan, One, Mokwa and Kumasi (Ghana) the 
nurseries were simple lattice designs with two replicates. At 
Yandev, Nigeria, and Abidjan in Ivory Coast 78 and 81 lines 
were sown in a single replication.” During the 1977 season, 
in the observation nursery, four soybean varieties had grain 
yields over 2,000 kg/ha. The highest was TGx 12-4E (2,593) 
at Ibadan.
 Note: TGx stands for “Tropical Glycine Cross.” 
Address: Ibadan, Nigeria.

1890. Karan, B.; Viner, R.C.; Vesper, S.; Nath, R.; Chinappa, 
N.; Prasad, M.; Navuku, A. (Mrs). 1978. Pulses. Fiji Dep. of 
Agriculture, Annual Research Report For the year 1976. p. 
23-36.

• Summary: The following pulse crops were tested: Peanuts, 
soyabeans, pigeon peas, mung, urd, cowpeas, other crops.
 The subsection on soyabean states: “Variety Trial: 
The screening of soyabean varieties to evaluate various 
introductions for their suitability under Fiji conditions 
continued in 1976. Two Intsoy trials were laid out, one at 
Legalega and one at Sesake, Bua. Also one variety trial of 
previously introduced material was laid out at Legalega.” In 
Intsoy trial 65 at Legalega, a table shows that 15 varieties 
were tested. Hardee gave the highest mean yield of 3,100 
kg/ha. The maturity period in days, oil content (%), protein 
content (%), and Bacterial Pustule index are given. In the 
other trial at Sesake, 10 varieties were tested. K54 gave 
the highest mean yield of 2,100 kg/ha. Bacterial Pustule 
disease was a problem. Weeding was done by hand. Furadan 
application on sowing gave protection from insects on 
foliage, but sprays were necessary for the Green Vegetable 
Bug (Nezera) on the developing pods. “The trial sown 
in Sesake had very low yields owing to poor nutritional 
status of the soil and greater weed and insect competition.” 
Address: Fiji.

1891. Marking, Syl. 1979. Target: 60-bushel beans. It takes 
top management to hit the mark. Soybean Digest. Jan. p. 22-
23.
• Summary: Here’s a checklist of pointers from several 
University of Minnesota crop specialists: Squeeze row 
width to 30 inches or less; select quality seed; pick the right 
variety; plant earlier; watch seeding rate; check planting 
depth; provide plenty of nutrients; study weed problems and 
chemical choices; watch for chlorosis problems; watch for 
insects and soybean diseases.

1892. Singh, B.B.; Saxena, M.C. 1979. Soybean production 
in India. Indian Farming 28(10):7-9. Jan. Series 2.
• Summary: The soybean has been traditionally grown in 
the northern hills and several other scattered areas of India 
for many centuries, although there is no available record as 
to when it was introduced to the country. It has become an 
essential part of the daily diet in those regions and has been 
known by various names such as Bhat, Bhatman, Bhatmas, 
Ramkulthi, Bhut, Kalitur, Teliakulth and Garryakalay. Since 
the varieties grown in these areas were apparently poor 
yielding types, with small black seeds and twiny growth 
habit, they did not become popular in India. Although 
several attempts have been made to popularize soybeans, 
these attempts have failed, probably due to lack of sustained 
efforts and systematic trials.
 “A fresh interest in soybean became evident with the 
preliminary studies conducted at Pantnagar and Jabalpur 
during the years 1963 to 1966 using improved varieties from 
the U.S.A. Some of the U.S. varieties yielded between 30 
and 36 quintals per hectare (ha) which was almost 3 times 
as compared to the traditional kharif pulses. [Note: 1 quintal 
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= 100 kg.] Encouraged by these results, the Indian Council 
of Agricultural Research initiated an All India Co-ordinated 
Research Project on Soybean in 1967 with 3 main centres 
(Pantnagar, Jabalpur and Delhi) and several sub-centres 
covering different agro-climatic regions. The main emphasis 
of the project has been to develop high-yielding varieties 
and package of cultural practices for soybean cultivation in 
various agro-climatic zones of India.”
 The acreage under soybean has been increasing every 
year, although not as fast as targeted, from the modest 
beginning of about 300 ha of soybean in kharif 1968. The 
total area under soybean in kharif 1975 was about 160,000 ha 
of which about 82,000 ha were in U.P. and about 40,000 ha 
in M.P. The fastest expansion in soybean cultivation has been 
in the low hills and foot-hills (Bharbar) of U.P. where the 
average yield of soybean has ranged from 20 to 36 quintals 
per ha giving the highest net return per acre as compared to 
any other crop. Soybean is also becoming popular in Madhya 
Pradesh on current fallows.
 The main problem in expanding the area under soybean 
is the limited market for soybean and uncertainty of price.
 “Most of the indigenous soybean varieties like ‘Kalitur,’ 
‘Bhat’ and ‘T-1” are black seeded and, therefore, many 
people feel that black color is better than yellow. This is not 
true... The main reason for growing these varieties in India is 
not the black seed color but the small seed size. It has been 
experimentally demonstrated that small seeded varieties do 
not lose viability during the storage and as such there is no 
germination problem.”
 Extensive research has been done in India on food uses 
of soybeans. Wheat fl our fortifi ed with soybean fl our makes 
more nutritious and good quality chapati. Detailed processes 
have been established for preparing soy-milk, soy-cheese, 
soy-curd, soy-sweets, soy-nuts and soy-baby foods both at 
home level and at commercial scale. G.P. Pant University of 
Agriculture and Technology, Pantnagar has been running a 
pilot plant producing about 1,000 liters of soybean milk per 
day. Similar attempts are also being made at Nagpur.
 “Industrial processing of soybean to produce protein-
rich food has been initiated in the country, but only on a 
small scale. The defatted soy-fl our available from some 
solvent extraction plants is being used by bakeries for 
making bread, chocolates and biscuits. The Soya Production 
and Research Association, Bareilly in collaboration with 
G.B. Pant University of Agriculture and Technology, 
Pantnagar have been manufacturing a series of products 
using an extruder cooker. Products like, ‘Nutri Nugget’ 
with 50% protein and ‘Proteinsnack’ with 15% protein have 
become extremely popular.” Address: G.B. Pant Univ. of 
Agriculture & Technology, Pantnagar.

1893. Soyanews (Sri Lanka). 1979. Your money goes a long 
way with soya: Nutrition. 1(5):4-5. Jan.
• Summary: Bar charts and a table show the nutritional 

composition of each of fi ve legumes, plus rice, potatoes, and 
sweet potatoes, their cost per pound of protein or per 1,000 
calories, and for their protein yield per acre. Soyabeans 
contain twice as much protein and yield about 3 times as 
much protein per acre as any of the others.

1894. Soybean Digest. 1979. Brazil pushes for more acres, 
higher yields. Jan. p. 38.
• Summary: Soybean production in Brazil is being spurred 
by government incentives, timely rainfall, and larger acreage. 
After last year’s shortfall because of drought, a quick 
rebound was almost mandated by a crushing industry that 
needs to operate to repay capital commitments, by a nation 
that needs revenue from exports, and by the need to prove 
that Brazil is a reliable supplier. There are 2 major soybean 
producing regions in Brazil: (1) Rio Grande do Sul produces 
more than 10 million acres of soybeans; that is 50% of the 
country’s entire soybean acreage and more total acres than 
produced last year by Illinois. (2) Parana grows about 6 
million acres of soybean. That is less than Iowa but more 
than third-ranked Missouri. Together these 2 regions account 
for 80% of Brazil’s soybean acreage.
 Excluding lang charges, it costs about $3.39 to grow a 
bushel of soybeans in Parana and $4.24 in Rio Grande do 
Sul. Brazil’s support price this year is $3.72 per bushel.

1895. Crookston, R. Kent; Hill, David S. 1979. Grain yields 
and land equivalent ratios from intercropping corn and 
soybeans in Minnesota. Agronomy Journal 71(1):41-44. Jan/
Feb. [17 ref]
• Summary: Land usage values were either unaffected or 
reduced by the intercropping, mainly due to reduced soybean 
yield. The data suggested that row patterns might be devised 
(e.g. soybeans in strips 3 rows wide or wider and corn in 
narrower strips) to increase the productivity of the land units. 
Address: Dep. of Agronomy & Genetics, Univ. of Minnesota, 
St. Paul.

1896. Plenty News (Summertown, Tennessee). 1979. Soybean 
project in Guatemala highlands. 1(2):1-3. March.
• Summary: Plenty was incorporated on 4 Oct. 1974 in the 
State of Tennessee as a non-profi t relief and development 
corporation. In Solola, Guatemala, Plenty will “be setting up 
a village-scale soy dairy to produce 100 pounds of tofu and 
40 gallons of soy ice bean (ice cream made from soymilk) 
three times a week. The dairy will supply free ice bean for 
local school lunch programs. It is intended that the dairy 
will produce low-cost, high-protein foods and become a 
local cottage industry, run by indigenous people of Solola. 
This project is co-sponsored by the NGO Division of the 
Canadian International Development Agency [CIDA] as 
phase one of an Integrated Development Project...” Some 
1,500 pounds of soybeans have been donated by UNICEF. 
Suzy Jenkins is one of the soyfood teachers.
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 “In cooperation with UNICEF and the International 
Soybean Program (INTSOY), Plenty has screened 20 
varieties of soybeans, determining which ones would grow 
at 6,000 feet in the Guatemalan highlands... The beans were 
successful, yielding up to 40 bushels per acre. Approximately 
100 farmers from San Andreas Itzapa and neighboring towns 
will be planting trial patches of soybeans in their own fi elds 
this coming spring. Plenty will supply them with the seed of 
the best-performing varieties.”
 Contains many purple photos of soybeans and soyfoods 
in Guatemala, including: Suzy Jenkins carrying water in a 
pot on her head for a soymilk demonstration. A Guatemalan 
man standing waist-deep in a fi eld of soybeans with a 
bearded Farm member looking on, smiling. Guatemalan 
women crushing soybeans in a metate, fi ltering out soymilk 
using a cloth sack, then drinking the soymilk. A little 
girl drinking soymilk from a big cup. Planting soybeans. 
Amaranth plants.
 Note 1. This is the earliest document seen (April 2004) 
that mentions Solola, Guatemala, in connection with soy. 
Address: 156 Drakes Lane, Summertown, Tennessee.

1897. Puech, J.; Hernandez, M.; Salvy, J. 1979. Evolution 
et adaptation de la fructifi cation du soja (Glycine max. L. 
Merrill): Analyse des composants du rendement [Evolution 
and adaptation of the fructifi cation of the soybean: Analysis 
of the components of yield]. Informations Techniques 
CETIOM No. 64. p. 3-19. 1st trimester. [13 ref. Fre]
Address: Agronomy Station, INRA Toulouse-Auzeville BP. 
12, 31320 Castanet Tolosan.

1898. Lambert, J.W. 1979. [Sven] Holmberg, soybean 
pioneer in the far north. Soybean News (NSCIC) 30(3):4. 
April.
• Summary:  “I met Sven Holmberg for the fi rst time in 
July, 1951. He was visiting soybean breeding projects in 
northern United States to exchange ideas and germplasm. 
That summer of 1951 was one of the coolest in Minnesota 
records, but Sven was uncomfortable with our ‘heat.’ He 
was, of course, accustomed to the summer weather of his 
native city, Norrkoping, Sweden, where for a decade or more 
he had been breeding soybeans that would fl ower under very 
long photoperiods and tolerate relatively low midsummer 
temperatures.
 “Holmberg had been commissioned by his government 
to attempt to develop soybean varieties which could be 
produced in Sweden, and he had correctly identifi ed coolness 
during the reproductive stages as the most important 
temperature limitation to successful culture of the crop in 
his country. Accordingly, he decided to search for genetic 
tolerance to low temperatures at fl owering time. His search 
led him to northern Asia in the region around the Sea of 
Okhotsk, where soybeans have been grown for a long time 
and where the maritime summer days are frequently cloudy 

and cool.
 “The germplasm he brought back from this region, 
when crossed with ‘early’ genotypes from other sources, 
became the basis for the varieties ‘Fiskeby V,’ released in 
1968, ‘Bravalla,’ released in 1975, and ‘Träff,’ released in 
1978. These varieties have become world-wide standards 
for adaptation to long, cool summer days. On the U.S. 
maturity scale, Fiskeby V is earlier than our earliest Group 
00 varieties so perhaps could be considered ‘Group 000.’ 
At Norrkoping, which lies at 58º 36’ N. Lat. and has a mean 
July temperature of about 61º F, Bravalla and Träff average 
six and eleven days earlier than Fiskeby V, respectively. To 
emphasize this earliness still further, the variety Träff in 1978 
produced ripe seed at Umea, Sweden. Umea is located at 63º 
48’ N. Lat. and in 1978 had a mean July temperature of 57º 
F. By contrast, Chicago, Illinois, lies at 41º 47’ N. Lat. and 
has a long time average July temperature of 76º F.
 “The Holmberg varieties are low growing (15-25 inches) 
and yield only modestly (15-35 bushels per acre), but the 
marvel is that they mature seed at all under the very long 
photoperiods and the low average summer temperatures 
of central Sweden. I am sure that Sven Holmberg had few 
illusions of Sweden becoming a major producer of soybeans, 
but he was interested in showing that the crop could be 
produced as a nutritious home vegetable and a usable source 
of protein in military rations. This he accomplished, and at 
the same time he developed germplasm which has proved 
useful in several other countries.
 “Holmberg has been generous in sharing his germplasm 
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with other soybean breeders. Several Canadian workers 
have used his lines in their crosses. For example, one of the 
parents of ‘Altona’ is a Holmberg line. Northern European 
workers have also made good use of his germplasm.
 “Through the years Sven and I have exchanged materials 
for use in our respective breeding programs, and we have 
kept in frequent touch with each other. He is a man of warm 
personal charm and engaging intellect. Early on we enjoyed 
a number of common interests, but I suppose the one thing 
that cemented our friendship was our mutual interest in 
soybeans. Once, in 1956, I had the pleasant opportunity of 
visiting Norrkoping and seeing his research plots at Fiskeby. 
I was impressed then as I still am, twenty-three years later, 
with the achievements of this modest Swede in adapting the 
soybean to the conditions of the far north. Sven is presently 
in his eighties, but is still supervising an extensive soybean 
breeding program.”
 Photos show: (1) Sven A. Holmberg. (2) J.W. Lambert. 
Address: Prof., Dep. of Agronomy & Plant Genetics, Univ. 
of Minnesota.

1899. Praquin, J.Y.; Richard, J.F. 1979. Bilan des recherches 
menées sur le soja dans la zone d’altitude de l’Ouest-
Cameroun [Evaluation of soybean research conducted in 
the high zone of West Cameroon]. Agronomie Tropicale 
(France) 34(2):111-21. April/June. [10 ref. Fre]
• Summary: History of the work with soybeans: From 1924 
to 1945 eleven varieties, six originating in the USA and 
fi ve in East Asia, were introduced and observed in western 
Cameroon. Following an intensifi cation of studies from 1945 
to 1964, introduction were resumed starting in 1965, when a 
collection of varieties from Rwanda were introduced.
 Starting in 1974, with the rise of soybean prices on the 
international market, interest in the crop increased greatly. 
More details are given from 1974 on.
 Soybean experiments in western Cameroon have been 
conducted mainly at three locations: Dschang (elevation 
1,500 meters; best yield 3,520 kg/ha from SJ237), Santchou 
(700 meters; best yield 3,195 kg/ha from SJ 239), and 
Foumbot (1,000 meters; best yield 2,250 kg/ha from SJ 237).
 Discusses interest in food uses of soybeans in western 
Cameroon, breeding and varietal development, yields 
from different varieties, improvement of crop management 
(inoculation, use of fertilizer, date of planting at the 
3 locations, planting density), and soybean diseases, 
conclusions. Address: 1. Ingénieur de Recherches IRAT 
responsible for the legume research program at the IRAF 
station of Dschang, Cameroon; 2. Ingénieur de Recherches 
IRAT/Nogent/Marne.

1900. Leviton, Richard. 1979. Of soybeans, the soil, 
herbicides & farmers: a visit to the Midwest soybean 
belt (Continued–Document part II). Soycraft (Greenfi eld, 
Massachusetts) 1(1):20-25. Summer.

• Summary: (Continued): “Many proponents of organic 
agriculture contend that heavy nitrogen fertilizers and 
herbicides acidify the soil and diminish its bacterial 
population which is necessary for soil health. Yet supporters 
of orthodox modern methods claim that humus and 
fertility levels are improving, both of which are suitable 
soil conditions for the benefi cial soil micro-organisms. Yet 
the discussion can easily swing to the other pole: possible 
pesticide residues in soybeans and the consumer’s health. 
According to Dr. Walt Fehr, of Iowa State University, there 
are few facts about pesticide residues currently available and 
it is mainly an emotional issue. Dr. Fehr has cited a residue 
study conducted in Mississippi fi elds that found the same 
chemicals in soybeans produced on virgin, non-sprayed 
fi elds as in herbicide-treated fi elds. ‘If you can’t detect it 
with current instrumentation, it must be a very small residual 
amount,’ and he adds that he has seen no data that clearly 
demonstrates residues carried over to soybean seeds in 
levels harmful to human health. Herbicides, ‘if they are long 
lasting and have a bit of toxicity, and especially if they are 
found in any way to be cancer-producing, don’t get regularly 
used,’ comments William Boyd. If the chemicals are handled 
properly and not over-used, then, supporters suggest, there 
is no danger. Afl atoxins, for instance, poisonous mycotoxins 
produced by fungi lodging on corn, have been reported in 
the popular press, and, the suggestion runs, if something 
comparably toxic were discovered in herbicide-treated 
soybeans, the press would run this through the mill as well–
which has not happened.
 “Trefl an is a pre-emergent herbicide used by many 
Midwestern soybean farmers, and is applied before the beans 
are planted, often a week to one month before planting. 
By the time of seedling emergence, most of the herbicide, 
which has a short half-life, has dissipated; by the time the 
beans are mature, it has (supposedly) entirely broken down. 
Eli Lilly Company of Indianapolis, when they developed 
Trefl an, according to George Strayer, ran fi eld studies and 
detected no noticeable residues in the soybeans. Viewed 
quantitatively, possibly the only way of determining for 
certain the presence or absence of pesticide residues would 
be sophisticated laboratory analysis, an expensive, and 
quite possibly misleading endeavor, because it would be 
diffi cult to determine the origin of various residues found 
in the soybeans, if they were grown near sprayed fi elds or 
in an area with high environmental pollution levels. ‘The 
reason we set a three-year limitation is that this is generally 
accepted as safe. In other words, most of the residues of 
the chemicals in the soil have deteriorated signifi cantly 
but there are some that have not.’ For Larry Eggan, the 
pertinent consideration is the uncertainty of this quantitative 
measurement. ‘How many parts per billion is it going to take 
to really do some damage, like chromosome damage. I don’t 
know; nobody in the United States knows and that’s one 
defi nite tangible asset towards organic soybeans.’



SOYBEAN YIELDS AND YIELD RESEARCH (10 BCE to 2021)   913

© Copyright Soyinfo Center 2021

 “Herbicides, Economics & Quality Standards: 
Herbicides are generally applied to obviate mechanical 
cultivation which requires wide row spacings and generally 
reduced per acre yields; that is, the maximum per acre 
yield is not achieved with wide rows. Soybeans that will be 
treated with herbicides may be planted in rows as close as 
fourteen inches, which, along with the reduction in weed 
competition (which cuts drastically into bushel yields), will 
produce more soybeans per acre. Consequently, to abstain 
from herbicidal treatment, seems to threaten profi tability 
at its base. ‘By mechanically controlling the weeds, we 
would be all right but in today’s agriculture, where many 
people are growing sizeable acreages, it’s just too much of 
a gamble to go at this production without herbicides.’ Chris 
Hartz, of Jacob Hartz Seed Company, in Stuttgart, Arkansas, 
is talking about a typical farm acreage of one thousand 
acres. ‘I think it’s romantic, sounds great,’ comments Wes 
Randall. ‘I don’t know how much difference there is in 
organically grown soybeans, but I’ll tell you if we had to 
grow soybeans here in the state of Iowa without a herbicide, 
you could probably knock three to fi ve bushels per acre 
off our yield.’ Iowa yields hover around forty bushels per 
acre but may run as high as fi fty or sixty, depending on 
the weather. ‘Herbicides are so effective in grass control,’ 
George Strayer remarks. ‘They are relatively cheap. You 
can’t grow beans economically without herbicides; farmers 
won’t do it because today’s farms are too large to admit hand 
cultivation.’ With weeds, weather, and diseases, the soybean 
farmer runs close to his fi nancial margins. ‘The farmer is 
raising a crop to sell to make money, the same as a company 
that makes automobiles, and for sure he’s going to get it the 
cheapest way he can,’ notes Mr. Boyd. Ardell Anderson of 
Living Farms, contends that farmers will not experience an 
increase in yields from using chemicals and that employing 
a rotation of two-thirds small grains and one-third soybeans 
in one’s acreage makes it quite easy to control the weeds; the 
solid stand from the grains always chokes out the weeds and 
leaves a clean fi eld for the soybeans. But where a continuous 
row crop, such as corn, is planted, year after year, it becomes 
far more diffi cult to control weed growth.
 “Yet production expense can be perceived in a different 
light. William Lockeretz, writing in a recent Washington 
University [St. Louis, Missouri] study on the motivations 
of organic farmers, points out that ‘although personal 
philosophy may not motivate growers to use organic 
techniques, the rising costs of herbicides, insecticides, 
fumigants, fertilizers and other economic considerations are 
prompting growers to look for innovative approaches.’ Ardell 
Anderson believes farmers could ‘do very well without 
the chemicals’ and the expensive fuel and soil amendment 
purchases; in fact, he referred me to the experience of a 
recent dry year when the organic farmers fared much better 
than their conventional neighbors. ‘Organic growing is 
simply a way of life with us; we don’t need all the chemicals 

and we do not want to abuse our fossil fuel sources.’ While 
the organic grower may have increased costs and risks, he 
is also in a strong position to charge, a premium for his 
organic soybeans, and the market is generally receptive. 
‘We try to make it so, in a fairly short time, the farmers 
can actually convert over and not really go broke and lose 
profi t.’ Lee Cunningham has cited examples of Bio-humic 
‘farmers actually making higher profi ts on their soybeans, 
through premiums and decreased production costs than their 
conventional neighbors, and that consistent yields of forty to 
fi fty bushels are obtained. ‘One of the things you’ll note here 
is increased economic returns. With the Bio-humic system, 
it doesn’t mean that you won’t go broke, but you won’t go 
broke just quite so fast.’ Owen Langlie, a Bio-humic farmer 
in Minnesota, notes that he obtains fi fty bushels per acre 
consistently. In addition, his soybeans ripen two to three 
weeks in advance of conventionally produced soybeans, 
because high nitrate farming keeps the plant going beyond 
the time when it normally shuts down and fi lls out the pods. 
Cyril Vernon, another Bio-humic farmer from Iowa, cites 
yields of fi fty-six bushels per acre in a good season and fi nds 
he has no severe weed problems.
 “Soybeans grown under impeccable organic fi eld 
conditions represent one touchstone of quality; yet we 
must not overlook physical handling and cleaning after the 
harvest, steps which, if improperly conducted, can easily 
diminish whatever quality the beans had originally. The 
United States Department of Agriculture maintains standards 
for what they refer to as ‘Grade No. 1 Soybeans,’ which 
allow a maximum of ten percent splits, total maximum 
damage of two percent, heat damage maximum of point-
two percent, foreign material maximum of one percent, 
and the minimum test weight to be fi fty-six pounds. The 
physical handling of the soybeans and their specifi c growing 
conditions can be equally as crucial as inherent protein levels 
in the particular variety. Wes Randall notes that ‘we try to 
do everything we possibly can to retain the quality of the 
product,’ and a recent brochure distributed by his company 
indicates, for instance, that Midwest Soya International 
exceeded the USDA standards with only one-point-two-
fi ve percent splits per bushel. Both Mr. Randall and George 
Strayer attest to high standards in their selection of farmers 
with whom to contract for soybeans. ‘We have eliminated 
many from our list who at one time or another may have 
grown for us but didn’t do as good a job as we thought they 
should have,’ Mr. Strayer notes, and ‘we handle the beans 
very carefully, in a plant that was designed specifi cally to 
handle them gently.’ The handling is accomplished with 
rubber belts, rather than screw conveyors, and the elevator 
legs in the processing plant are run at half-speed to minimize 
seed breakage or cracking. ‘We do everything we can to 
preserve the quality of the soybeans because for either seed 
or food purposes, you want the best quality soybean you can 
get’” (Continued). Address: Colrain, Massachusetts.
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1901. Leviton, Richard. 1979. Of soybeans, the soil, 
herbicides & farmers: a visit to the Midwest soybean belt 
(Continued–Document part III). Soycraft (Greenfi eld, 
Massachusetts) 1(1):20-25. Summer.
• Summary: (Continued): “Henry Fieldson, Soybean Farmer: 
I wanted to examine soybean production from a Midwestern 
farmer’s perspective, so I visited with Henry Fieldson (not 
his real name) in Illinois. He talked at length about the 
current ‘cost-price squeeze’ and lack of parity in soybean 
farming. Henry farms four hundred acres without herbicides. 
‘Some of the noble ideas that we might have in this country, 
sometimes we can’t afford them. In the cost squeeze, in 1972 
a one-hundred horse tractor was ten thousand dollars; today 
it’s twenty-fi ve thousand dollars, and the price of soybeans is 
less.’ While the cost of production has risen by nearly three 
times, the selling price of soybeans has remained the same, 
or even dipped some. ‘That’s a cost-price squeeze, and if you 
tie that into how the farmers are going to grow their beans, 
he’s got one thing in mind, and that’s profi t. Now if he can 
grow more bushels, and if he can save himself a little more 
work by putting the weed killer on them, if the man has no 
concern for health or pesticides and the environment, or even 
if he does, he’s going to say, I’ve got to have that dollar. 
That’s essentially the mood of the country.’
 “Henry demonstrates the squeeze graphically by 
making some fi gures. With typical good farming land in 
Illinois priced at three thousand dollars an acre, and ten 
percent interest payments to amortize the purchase, this 
makes three hundred dollars. With typical per acre yields 
of forty bushels, at eight dollars a bushel, this makes three 
hundred-twenty dollars per acre, or twenty dollars above 
board. ‘Okay, you’ve got twenty dollars to the good, which is 
twenty dollars more than what the interest in principal is on 
the land. Okay, and it’s going to take about fi fteen dollars of 
that to pay the taxes. Now what do I get for my work and my 
machinery, seeds, fertilizer, and all the good little things that 
make life worthwhile?’ Henry would like to see soybeans 
sold for at least eight dollars a bushel on the Chicago Board 
of Trade and to have American export beans sold at about 
twice the present value. These two steps, and perhaps a 
reduction in soybean plantings might bring farmers closer to 
parity. ‘This is why the farmers in Washington are doing a 
little fussing, because they don’t want to go broke.’
 “Henry Fieldson, who produces high quality non-
herbicide treated soybeans, is trying to become a ‘quality 
grower for a specifi c market’–the soyfoods companies. 
‘There’s only one thing that greases them wheels and that’s 
the premium price. Now, we’re working on a little premium 
here but when you take the expenses off of it, it’s not that 
great. It is enough to keep us interested at the moment. 
We don’t want to gouge anybody, but we have to live too.’ 
The biggest change Henry perceives happening among 
conventional soybean growers is a move towards narrow 

row, drilled soybeans with heavy herbicidal treatment. ‘They 
will be doing this to increase the yields and possibly do a 
little less work, and the simple logic of making more money 
because the freeze is on in agriculture and if you want to 
survive, you have to make it.’
 “Seated at the kitchen table, looking out over the fl at 
Illinois farmland, Henry speaks of other, more favorable 
trends he sees shaping up. ‘I think we’re going to be moving 
in the direction of contract production whether it be popcorn 
or special soybean or special corn. More and more acreage 
will be produced with the farmers knowing precisely where 
it’s going and what they’re going to get for it.’ This would 
eliminate fears of losing profi ts by selling to the elevator, 
and of missing potential markups through dealing with 
middlemen, while for the consumer (the soyfoods company), 
this would inaugurate an era of custom-production, 
whereby a company could specify soybean variety, growing 
conditions, and supplies, and have a far more comprehensive 
understanding of how this basic raw material is produced. 
‘When he’s dealing with this particular farmer, he learns to 
know exactly what he’s going to get from him instead of 
wondering what the next pot luck load might be.’
 “Farmer ownership of the land is another development 
Henry speaks of and it is, perhaps, not as central in the 
public’ eye as it is in the farmer’s. ‘A terrible amount of 
land in this country is owned by family ownership, or 
outside ownership, or even foreigners, and the man who’s 
actually tilling the soil, doesn’t own it. He generally owns 
but a fraction of what he actually tills.’ Of the four hundred 
acres Henry plants to corn and soybeans, he owns only two 
hundred. Control and ownership of the land are essential 
for long-term soil building programs and an abstinence 
from herbicides which makes the former possible. ‘As a 
producer you can’t hold land for a short period of time and 
get the weeds under control and keep them that way without 
herbicides; you won’t even have time to get the herbicides 
out of the soil.’ And with prime farm land selling for several 
thousand dollars an acre, few farmers can afford to increase 
their holdings. ‘Right at the moment, I’d say that if a person 
is going to produce for you the premium product you want, 
without all the pesticides, you’re going to have to pay.’
 “Breeding Soybeans for Soyfoods: Perhaps the 
dominant emphasis in contemporary soybean breeding 
programs is increasing the per bushel yields. According 
to William Boyd, ‘When hybridization came into corn, it 
shot the yield up about double in a very short time, but we 
haven’t been able to get the soybean yields increased as 
much.’ The 1940 average harvested yield for soybeans was 
sixteen-point-two bushels per acre; for 1975, it was only 
twenty-eight-point-four bushels. Soybeans are notorious 
for their unresponsiveness to heavy doses of fertilizer and, 
being photoperiod-sensitive, their physiological cycle is tied 
closely to the shortening of the days in summer. ‘Corn is 
probably the easiest plant to work with in the genetic way. 
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Soybean is probably the most diffi cult.’ Other considerations 
of breeders include increased pod-set, disease resistance, 
lodging-resistance, and early maturation. High oil content 
is a priority, too, because per pound soybean oil sells for 
more than soybean meal; and attention is devoted to varieties 
that lend themselves to mechanical production methods. 
‘More and more of the one-man farms are growing greater 
acreages,’ George Strayer points out. ‘He has to be able 
to plant, cultivate, and harvest the soybean crop with a 
minimum number of man hours. So there is that emphasis in 
the breeding programs.’
 “Several soybean producing companies are now 
cognizant of the soyfoods industry in this country (partly 
from experience with their Japanese soybean customers), 
and they are now actively pursuing a new line in their 
breeding and production programs. Chris Hartz notes that 
his breeding program is ‘shooting for high protein. We 
feel that the food market for soybeans has been virtually 
untapped.’ The research division of Jacob Hartz Seed Co. 
is trying to develop specifi c and suitable soybean varieties 
for each different soyfood. ‘We’ve recently come up with 
a new variety for natto that we’re marketing directly into 
Japan on a contract basis. For producing a specifi c bean for 
a specifi c product, we’ve been working now for four years.’ 
The desirable physical characteristics are supplied from the 
buyers and Hartz tries to ‘adapt within our limitations and 
our production what we can supply.’
 “Hartz plant breeder Curtis Williams has been able to 
determine from his customers what qualities they desire in 
a bean for natto. These include a seed size of less than six 
millimeters, oil content of less than twenty percent, high 
carbohydrate count of thirty-fi ve percent, water-absorbing 
ability of over two times that of the raw seed weight, clear 
hilum, thin seed coat, moisture content not greater than 
fourteen percent. ‘I have not been able to obtain the exact 
requirements of soybean seed for use in producing miso 
or tofu,’ Dr. Williams comments. ‘However, those I have 
talked with say they want a large seed, high in protein, high 
in carbohydrates, low in oil, clear hilum, thin seed coat, 
and high in water absorption.’ Of course, the chief limiting 
factor in breeding high protein soybeans is that fi eld yield 
and protein content are negatively correlated. ‘Therefore, we 
may not be able to get a high protein variety that a farmer 
could profi tably grow on a large acreage unless there was a 
premium for the seed.’
 “Most soybean distributors agree that as the soyfoods 
market for soybeans increases, there will be a marked 
interest among growers and consumers in varieties that are 
both agronomically viable and suited for soyfood production. 
‘There seems to be an awareness now,’ observes Larry 
Eggan, ‘that soybeans are food, and not just a place where 
you can get some oil and some meal to feed cattle.’ In the 
next couple years we are going to see a shift; I see the 
awareness now but no aggressive research being conducted. 

We’re going to see more emphasis towards cross-breeding 
with, say, Prize with the oil-types to reduce the oil content 
but increase the yields’” (Continued). Address: Colrain, 
Massachusetts.

1902. Soycraft (Greenfi eld, Massachusetts). 1979. Vinton–
new high protein soybean. 1(1):4-5. Summer.
• Summary: “Between private and public breeders in 
the U.S. today, there are nearly two hundred commercial 
varieties of soybeans available. Most of these beans have 
been bred specifi cally for high oil content, high fi eld 
yield, disease and insect resistance, and desirable physical 
characteristics, such as resistance to lodging and seed-
shattering. This fact exists simply because the soybean 
consumers have clamored for these qualities in their 
soybeans. But, nonetheless, university breeders, have, over 
the years, in a quiet but persistent fashion, bred many high 
protein vegetable-type soybean varieties–notably, Prize, 
Kim, and Kanrich–and Vinton is the latest and perhaps 
brightest star in the breeders’ cap.
 “Disoy, Magna, Marion, and Provar are each high-
protein vegetable-type, or large-podded soybeans–with 
protein levels as high as forty-four percent (Provar)–that 
were released with fanfare and publicity but failed to go 
anywhere, mainly because they were not competitive with 
other current fi eld varieties. No matter what the protein level 
if it is not economical to grow these new beans the farmer 
will not try. Large-seeded types tend to require more delicate 
fi eld-handling because of thin seed-coats and the farmer must 
charge a premium as vegetable-types produce lower bushel 
yields per acre. Disoy tended to shatter when harvested and 
Magna was not much better, lacking adequate seed quality 
when mature; Magna, when dry, would split and have a poor 
appearance. The basic problem is that high protein soybeans 
seem to have poor agronomic qualities, and breeders observe 
that it seems biochemically impossible for the soybean to 
provide both high protein content and high fi eld yields.
 “Vinton, however, judging from preliminary fi eld 
tests, seems to combine high protein (44.5%) with high 
fi eld yields (47 bushels/acre), thereby establishing itself 
as a new soybean variety warranting close examination by 
tofu-makers. The high protein content of Vinton was an 
accident, actually, according to Dr. Walt Fehr, plant breeder 
at Iowa State University, where Vinton was developed. Iowa 
breeders were working on developing large-seeded varieties 
for Japanese customers and the protein was derived from 
Provar. Most public breeders have done some protein work, 
Dr. Fehr noted in a recent interview, but the public has not 
demonstrated a clear desire for high protein soybeans; but 
‘they would have no problem getting high protein beans from 
public breeders if they got the go-ahead from the market.’ 
Soybean breeders are frustrated with the lack of specifi c and 
consistent guidelines from soyfoods manufacturers regarding 
desirable qualities for soybeans.
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 “Vinton has the pedigree of Hark X (Provar X [Disoy 
X Magna]) and in the 1975 Uniform Preliminary Tests 
it yielded forty-seven bushels per acre for ten replicates. 
Iowa State University now holds four hundred bushels of 
Vinton Foundation Seed which will be provided to certifi ed 
seedsmen in an effort to increase supplies.
 “Mid-West Soya International, in Cedar Falls, Iowa, 
intends to plant fi ve hundred acres of Vinton this season 
and Strayer Seed Farms in Hudson, Iowa, will plant fi fty. 
Strayer Seed Farms raised ten acres of Vinton in 1978, and 
George Strayer observed that Vinton matured ten to fi fteen 
days earlier than Prize but gave comparatively poor yields, 
averaging only thirty bushels versus forty-fi ve for Prize. Mr. 
Strayer calculated that, if, during the 1979 season, Vinton 
again yields only thirty bushels an acre, then it will sell about 
ten percent over Prize, which is eighteen-cents a pound, 
thereby placing Vinton at nineteen-point-eight cents a pound.
 “However, Soycraft set pencil to paper and came up with 
some more optimistic calculations. The main consideration 
is whether the increased fi eld yields and increased protein 
levels would translate into savings in beans and money for 
tofu-makers. For Vinton, at 47 bushels, compared to Amsoy, 
with 39 bushels, this would produce 480 pounds more 
beans per acre, if we fi gure a 3.2 yield on dry beans to tofu, 
Vinton would produce 2502 pounds more tofu per acre than 
Amsoy, fi gured at 2.8, because of the 5.5% lower protein. 
This means a savings of 78.1 bushels per acre, or, translated 
into money, at the typical price of 16.0 cents a pound for 
soybeans, the savings would be $12.48 for every 47 bushels 
of Vinton, or 26.3 cents per bushel. This becomes $0.0043 
per pound, or $193.50 for a 45,000 pound tractor-trailer 
load–in other words, a considerable savings. While these 
calculations are sketchy, and based on fi gures that might 
change, they indicate the kind of mathematics that soyfoods 
companies can now engage in when evaluating new varieties 
of soybeans.”

1903. Hartwig, Edgar E. 1979. Soybean varietal development 
1928-1978. In: R.W. Judd, ed. 1979. 50 Years with Soybeans. 
Urbana, IL: National Soybean Crop Improvement Council. 
86 p. See p. 2-7.
• Summary: “To satisfactorily discuss soybean varietal 
development over the past fi fty years, some attention should 
be given to developments prior to 1928.
 “Interest in soybeans had become great enough by 
1907 for the U.S. Department of Agriculture to hire a man 
to spend most of his time on soybean research. Along with 
his work with soybeans, W.J. Morse had responsibilities for 
cowpeas, mung beans, and several other annual legumes. In 
addition to his own plantings in the Washington [DC] area 
and on a farm near Monetta, South Carolina, W.J. Morse 
distributed seed of new introductions to anyone expressing 
an interest in soybeans. This program served to get many of 
our older varieties established. Among his closest contacts at 

the State Experiment Stations were C.B. Williams in North 
Carolina and W.L. Burlison at Illinois.
 “All varieties grown in 1928 to be harvested for seed, 
were to a great extent the result of someone primarily 
involved in some other activity planting soybean seed that 
was sent to them by W.J. Morse. It is also quite likely that 
W. J. Morse visited these plantings and permitted his quiet 
enthusiasm to somehow infl uence the individual toward 
thinking he was growing a crop with a great potential.
 “About 1928, the U.S. Department of Agriculture 
employed a second man to do research with soybeans. 
However, J.L. Cartter’s role was primarily to evaluate the 
many soybean introductions from eastern Asia for their 
composition of oil and protein. At this time soybeans 
were a forage crop. That a man was employed to study the 
composition of the seed indicates that men in a leadership 
role within the research organization of the U.S. Department 
of Agriculture recognized the future of the soybean to be in 
utilization of the seed for oil and protein rather than in the 
use of the entire plant in an immature stage for forage. In 
their book, The Soybean, by Piper and Morse published in 
1923, the authors express optimism of soybeans becoming a 
major farm crop but state ‘but not as a forage crop.’
 “In 1936 the U.S. Regional Soybean Laboratory was 
established to serve the 12 North Central States. The concept 
of this Laboratory was never fully fi nanced. Plans called for 
production research and research to develop industrial uses 
for the beans. The fi rst research programs for improvement 
of soybeans by breeding were included in the production 
research program.
 “The breeding research was supported in a rather limited 
manner. Martin Weiss, who had completed work toward a 
Master of Science degree, was employed on a full-time basis 
to work cooperatively with the Iowa Agricultural Experiment 
Station, but was allowed to continue his studies toward a 
PhD degree. Upon the retirement of W.J. Morse in 1950, 
Martin replaced Morse as Investigations Leader for soybean 
research within the Agricultural Research Service. This then 
became a full-time position as responsibilities for cowpeas, 
mung beans, etc. were directed elsewhere.
 “One-half time positions for varietal development work 
were established in cooperation with the Illinois, Indiana, 
Ohio and Missouri Agricultural Experiment Stations. 
Leonard Williams was hired at Illinois and he became a 
full-time employee after completing studies leading to a 
PhD degree in 1937. Al Probst at Purdue was also one of the 
original employees, but did not become a full-time employee 
until 1938.
 “A cooperative program for the Southern States 
was initiated in 1943 with research located at Stoneville, 
Mississippi and Raleigh, North Carolina. Paul Henson, now 
famous as the father of Jim Henson of the Muppets, was 
located at Stoneville until he was transferred to other work 
at Beltsville [Maryland] in 1948. I was located at Raleigh, 
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North Carolina until I transferred to Stoneville. Herbert 
Johnson then took over at Raleigh. In 1955 a third location 
for breeding research was established at Gainesville, Florida.
 “By 1954 U.S. soybean acreage harvested for beans 
had reached 17 million with an average yield of 20 bushels 
per acre. At that time there were six people employed by the 
U.S. Department of Agriculture as soybean breeders. It was 
another 10 years before any State Experiment Station had an 
employee giving full time to soybean breeding research.
 “The Coker Pedigreed Seed Company of Hartsville, 
South Carolina has given some attention to soybean selection 
and breeding for about 50 years [i.e. since about 1929]. 
They have had a full-time breeding program with soybeans 
since the mid-fi fties. For many years Coker’s were the only 
commercial seed company actively engaged in soybean 
breeding. After establishing the Plant Variety Protection Act 
in 1971, many commercial companies became interested 
in soybean varietal development. The number of federal, 
state, and private plant breeders is now approximately 75. 
However, the 29.5 bushels per acre average on over 63 
million acres harvested in 1978 was made with varieties 
developed by the 12 to 15 breeders on the job in the mid-
1960’s.
 “Morse and Cartter, in 1939, described 108 varieties 
of soybeans. All were introductions from Asia, selections 
from introductions, or natural crosses that had occurred 
among introductions. Of the 108 varieties described, 37 were 
considered to be seed producing types. Only 14 of these 
were grown on any appreciable acreage. Dunfi eld, Illini, 
Macoupin, Manchu, Mandarin, Mandel, Mukden, Richland, 
and Scioto were the principal varieties grown in the North 
Central States for seed production. Arksoy, Haberlandt, 
Mammoth Yellow, Tokyo, and Woods Yellow were the 
major varieties planted for seed harvest in the South. Several 
of these varieties are in the parentage of varieties now in 
production.
 “Since 1942 one hundred twenty-four soybean varieties 
have been registered by the Crop Science Society of 
America. Of these number fi ve of the older varieties were 
selections from introductions. All other were selections from 
segregating populations resulting from planned crosses.
 “Introductions from the northeastern providences of 
China were the source for varieties such as Dunfi eld, Illini, 
and Mukden which were some of the more widely grown 
varieties in the north central region. A major step in varietal 
improvement was made with the release of Lincoln in 1944. 
Lincoln resulted from a cross made by Woodworth at Illinois 
and selected jointly by Williams and Woodworth. Lincoln 
had a 4-year average yield 17% greater than the mean for 
Dunfi eld and Illini, the varieties it replaced. Lincoln was 
also superior to these two varieties in resistance to lodging 
and in oil content of the seed. Another variety having a 
major impact on production was Hawkeye, released in 1948. 
Hawkeye was earlier in maturity than Lincoln. It remained a 

major variety for approximately 20 years.
 “In addition to the impact Lincoln had on soybean 
production, it also played an important role as a parent. 
Leonard Williams crossed Lincoln with Richland and then 
backcrossed to Lincoln. Four major varieties came out of 
this material–Clark of maturity group IV, Chippewa of 
maturity group I, and Ford and Shelby of maturity group III. 
In 1965 these four varieties were estimated to be grown on 
approximately 30% of the U.S. acreage. Lincoln parentage 
is very evident in the highly productive and widely grown 
variety Williams.
 “In the South, the fi rst variety to have a major impact 
on production was Ogden, released from the Tennessee 
Agricultural Experiment Station about 1943. Ogden 
produced well but was weak in seed holding and had green 
seed coats. The green seed coat was disturbing to Japanese 
buyers after purchasing yellow soybeans. Lee released in 
1954 had an even greater impact on production in the South. 
Lee yielded well, held its seed extremely well, and was 
resistant to several foliar diseases which were responsible for 
reducing seed yield. Because of Lee’s performance acreage 
began to increase. For several years Lee was grown on about 
85% of the soybean acreage in the South. Lee or lines closely 
related are in the background of most varieties now grown in 
the South. Bragg, released in 1963, had a sister line of Lee 
as one parent. Bragg was 10 days later than Lee and soon 
became one of the major varieties in the U.S.
 “Soybean production in the U.S. covers a range of over 
20 degrees latitude. This means that productive varieties 
were needed of different maturity classifi cations and with 
production qualities to fi t the different production regions.” 
(Continued). Address: ARS, SEA, USDA, Delta Branch Exp. 
Station, Stoneville, Mississippi 38776.

1904. Hartwig, Edgar E. 1979. Soybean varietal development 
1928-1978 (Continued–Document part II). In: R.W. Judd, ed. 
1979. 50 Years with Soybeans. Urbana, IL: National Soybean 
Crop Improvement Council. 86 p. See p. 2-7.
• Summary: (Continued): “As soybeans were grown in Asia 
with small units and hand culture, shattering was no problem. 
In fact, varieties that shattered could perhaps be tramped 
out more readily. Planting for machine harvest and at higher 
fertility required that our varieties have greater standability 
as well as an ability to hold their seed for several weeks after 
reaching harvestable maturity.
 “Foliar diseases and root-knot nematodes were 
recognized as factors limiting yield as research on variety 
development began in the South. Consequently parents were 
selected to contribute resistance to major disease problems. 
Less attention was given to disease resistance in the North 
until phytophthora rot was recognized as a problem in the 
area of northeast Indiana–northwest Ohio in the early 1950’s. 
Breeding programs were modifi ed to permit incorporating 
resistance to phytophthora rot. Several varieties were 
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modifi ed by back-crossing. Harosoy 63 and Clark 63 were 
among the fi rst phytophthora rot resistant varieties to be 
released.
 “Breeding varieties with resistance to phytophthora rot 
continues to receive major attention in the central south as 
well as the north central region. We now recognize nine races 
of the organism causing phytophthora rot. The variety Tracy 
is resistant to all of these races. However, additional isolates 
have been found which will kill Tracy when the hypocotyl is 
inoculated in the greenhouse. Thus the plant breeder must be 
continually alert to new strains of pest problems.
 “Identifi cation of the soybean cyst nematode in North 
Carolina in 1954 has made it necessary for plant breeders to 
search the germplasm collection for sources of resistance. 
A productive resistant variety was supplied to Foundation 
Seed Stocks organizations in four states within 10 years after 
a source of resistance was identifi ed. Second cycle varieties 
such as Forrest and Centennial not only had good resistance 
to the more common forms of cyst nematodes, but are top 
producers in the absence of cyst nematodes. However, as 
cyst resistant varieties came into production we recognized 
another strain of the cyst which reproduced readily on 
varieties such as Forrest and Centennial. Another search for 
resistance had to be made and a new program initiated to 
incorporate this resistance. The variety Bedford, resistant to 
the newly recognized strain of cyst nematodes as well as the 
old, was released in 1977.
 “Although resistance to cyst nematodes is important for 
a variety to be grown on infested soil, it now appears that 
much of the yield depression attributed to cyst nematodes 
in the central south, is the result of low fertility resulting 
from continuous cropping of soybeans with inadequate 
fertilization.
 “In order to make progress in developing more 
productive soybean varieties, the plant breeder must 
recognize factors which limit yield. The physiologist has 
offered little assistance in identifying factors which would 
contribute to increased yield. Thus, incorporating resistance 
to pest problems has been one of the major approaches for 
improving seed yields or reducing the hazards to production. 
Pest problems have offered greater limitations to production 
in the South than in the North.
 “In addition to resistance to fungi, bacteria, viruses, and 
nematodes, we have also identifi ed good resistance to foliar-
feeding insects. No varieties have been released from this 
program, but progress is well underway. We have recognized 
a considerable range in rate of insect development among 
varieties now in production.
 “Loss from stink bug feeding is severe in some areas 
each year. Feeding by the stink bug on the developing 
soybean seed may cause the pod to fail to develop or for 
the seed to be of lower quality. The grower suffers a loss in 
yield and frequently a lower price. The stink bug transmits 
a yeast fungus on its mouth parts which causes much of the 

problem in the seed. We have identifi ed a soybean strain 
which appears highly resistant to the yeast fungus when it 
is introduced into the developing seed. Work is underway to 
transmit this quality to productive varieties.
 “Seed quality is frequently a problem where varieties 
mature under conditions of high temperature and frequent 
light rains. An impermeable seed coat character has been 
transferred from the wild soybean to a productive cultivated 
type. Pilot studies show greatly reduced deterioration in 
the fi eld. The normal harvesting operation gives suffi cient 
scarifi cation for most of the seed to germinate. Further 
scarifi cation will occur in seed processing and handling.
 “At times we read that the germplasm base for 
soybean varieties is narrow and thus our varieties are 
vulnerable to destruction. Variability in itself does not insure 
protection. High levels of resistance to pest problems are 
usually rare and must be identifi ed in carefully conducted 
research programs. Once the resistance is identifi ed it 
must be transferred to a productive type in a well managed 
breeding program. For example, in developing a variety 
with resistance to race 4 of the soybean cyst nematode, we 
screened over 35,000 F2 seedlings in 3 cycles of a modifi ed 
backcrossing program to obtain 125 agronomically desired 
types for advancing to replicated tests for yield evaluation.
 “Many germplasm lines have been used in breeding 
programs. Unless a specifi c quality is obtained or high 
productivity they are not continued in the breeding program. 
It is the lines with the Lincoln or Lee backgrounds that give 
the productivity. There is no reason for a farmer to select a 
variety with a 10% lower yield level just to achieve diversity, 
since diversity in itself offers no protection. In the U.S. we 
have people of many backgrounds. With an outbreak of 
infl uenza we see little protection from diversity.
 “Where protection is needed we do have diversity, but 
this diversity was identifi ed and incorporated in a planned 
program covering a 30-year period. The variety Forrest has 
in its background several strains from northeast China, two 
strains from south central China, plus strains from Korea and 
Japan. However, Forrest is widely accepted because of its 
productivity, not because of its diverse background. Forrest 
is resistant to two species of root-knot nematodes, two races 
of soybean cyst nematodes, reniform nematodes, to the major 
foliar diseases that we have in the South, and has a moderate 
level of resistance to phytophthora rot.
 “Progress has been made in developing highly 
productive types higher in protein and lower in oil than the 
general trend of varieties in production. These types may 
have a place in our production program should sunfl ower, 
palm oil, or other oilseed crops be greatly expanded. High 
protein types may also have a specialty market for direct 
food uses.
 “Interest has been expressed in greatly modifying soy oil 
composition. The variability within the soybean germplasm 
collection does not offer promise for rapid progress in this 
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regard.
 “Any variety developed by a plant breeder must be 
productive if it is to be grown. At times appearance factors 
may infl uence acceptance. However, we must realize that 
U.S. markets frequently offer discounts, never premiums. 
Thus, however seed composition may be modifi ed, seed 
yield cannot be sacrifi ced. Similarly as we build in protection 
against pest problems, yield cannot be sacrifi ced.
 “Soybean varieties have been available for production in 
the northern latitude of the U.S. for some time. This year we 
will have several thousand acres of soybeans grown in the 
Rio Grande Valley [of southern Texas]. This gives us a series 
of productive varieties covering a latitude range of about 
48º to 26º. As the plant breeder develops more productive 
varieties, he must have the help of other disciplines in 
identifying factors which limit productions. As these 
limiting factors are identifi ed, then our germplasm collection 
becomes an even more valuable asset as a place to search 
for characters which can permit us to improve our breeding 
material.
 “Variety development is a continuous building program. 
As new limiting factors are recognized the character to 
correct these factors must be added, not substituted for other 
desired qualities. In the past 30 years the number of soybean 
breeders has increased manyfold. However, we will probably 
continue to depend on a few moderately well fi nanced 
research centers for major varietal improvements.” Address: 
ARS, SEA, USDA, Delta Branch Exp. Station, Stoneville, 
Mississippi 38776.

1905. Judd, Robert W. 1979. National Soybean Crop 
Improvement Council 1941-1979. In: R.W. Judd, ed. 1979. 
50 Years with Soybeans. Urbana, IL: National Soybean Crop 
Improvement Council. 86 p. See p. 81-86.
• Summary: “The National Soybean Processors Association 
was organized in 1928 [sic, May 1930]. Farmers harvested 
579,000 acres of soybeans for beans that year yielding 13.6 
bushels per acre. They also had 1,860,000 acres for hay, 
grazing or plowing under for green manure. By 1940 the 
acreage harvested for beans increased to 4.8 million yielding 
16.2 bushels per acre. Soybeans for other purposes totaled 7 
million acres.
 “In 1941 the processors established our National 
Soybean Crop Improvement Council to assist in wartime 
expansion of soybean production. It was also a signifi cant 
year because, for the fi rst time, farmers harvested more 
acreage for beans than for hay, pasture or other uses. Their 
5.9 million acres yielded 18.2 bushels per acre.
 “The Council consisted of N.S.P.A. members interested 
in serving on the standing committee to promote production 
of the industry’s raw material. Council members recognized 
a need for a soybean bulletin containing recommended 
cultural practices and other information about the minor 
crop. They published a booklet named Soybean Farming in 

1947 for distribution to farmers in all soybean producing 
states. There were 200,000 copies of the fi rst edition 
distributed on request to farmers, school children, college 
students, libraries, land owners, farm youth groups and 
others. It was revised several times. A total of 385,000 copies 
had been distributed when the publication was terminated 
after the April 1969 revision.
 “The industry did not grow from 1942 thru 1949. There 
wasn’t a million acres difference in the acreage harvested for 
beans between 1942 and 1949. The Processors Association 
appraised the situation and employed Ward Calland as a full-
time managing director of their Crop Improvement Council 
in 1948. Several of you here today knew Ward Calland. One 
of the recently developed soybean varieties was named in his 
honor.
 “The purpose of the Crop Improvement Council has 
not changed since its inception. Our function is to cooperate 
with agricultural interests to encourage the growing 
of soybeans in the United States, and to encourage the 
expansion of soybean production research at federal, state 
and private research centers. We cooperate with colleges and 
experiment stations, the U.S. Department of Agriculture, 
and all segments of the soybean industry to encourage 
scientifi c research for the purpose of increasing soybean 
yields, reducing unit production costs, and provide improved 
varieties for producers, processors and other consumers. Our 
educational activities promote these stated objectives.
 “Ward Calland’s initial activities to fulfi ll the purpose of 
our NSCIC were to dissipate unfair criticisms of the soybean 
crop and promote its advantages. The labels ‘emergency 
substitute’ and ‘poor man’s crop’ were applied to the golden 
bean. Even some college professors saw no future for 
soybeans in U.S. agriculture and let their views be known. 
Opposition to the crop had to be actively discredited before 
the industry could expand toward its potential. Mr. Calland 
encouraged farmers to start producing soybeans. He told 
professors, farm managers, bankers, and other persons who 
infl uenced farmers’ decisions that the soybean had a bright 
future.
 “In 1949 a 6-page pamphlet named Soybean News 
was published by our Crop Improvement Council to relate 
pertinent, factual information about soybeans from research 
fi ndings at Agricultural Experiment Stations, the U.S. 
Department of Agriculture and growers’ experiences. The 
fi rst issues were sent to university personnel, county farm 
offi cials, grain handling stations, agricultural leaders, and 
anyone who might be interested in the crop or industry. 
Soybean News is currently published three times a year and 
is mailed without charge to the 8 to 9 thousand persons who 
have requested it.
 “In 1950 the Crop Improvement Council contracted 
with a motion picture production company to produce a 
sound motion picture, 27 minutes in length with color. The 
fi lm was designed to give an interesting, educational story 
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of the soybean crop and its place in American agriculture. 
‘Soybeans–The Feature Story’ was released in 1951 through 
several universities and our own organization. Three years 
later it was released in black and white for television 
showing. Over 30 million persons saw the black and white 
fi lm on television and several hundred thousand saw the 
color fi lm. The production, excellent distribution, and 
utilization of the fi lm resulted in an increased awareness of 
soybeans as a potential, profi table crop for U.S. farmers with 
products saleable in both domestic and foreign markets.
 “In addition to speeches, the publication of Soybean 
Farming and Soybean News, and the fi lm ‘Soybeans–The 
Feature Story,’ the director of the Crop Improvement Council 
made displays extolling the virtues of soybeans for exhibit 
at fairs and other agricultural meetings. He encouraged 
companies associated with the soybean industry to create 
informational brochures about the crop and products.
 “Our Advisory Board was established in 1949. A letter 
from Ward dated September 21, 1949 to radio stations’ farm 
program directors announced the fi rst issue of Soybean 
News and had these men listed as Advisory Board members: 
Burlison of Illinois, Etheridge of Missouri, Hayes of 
Minnesota, Hinkle of Arkansas, Hoover of Mississippi, 
Keim of Nebraska, Kenney of Kentucky, Myers of Kansas, 
Peterson of Purdue [University, West Lafayette, Indiana], 
Pettigrove of Michigan, Pierre of Iowa, Skold of Tennessee, 
and Volk of Ohio. We bade farewell to Hinkle and Volk at 
our annual meeting in 1975.
 “Our current Board consists of 31 members including a 
temporary vacancy for Louisiana. Our group consists of 24 
university department heads, 4 from USDA representing AR 
[Arkansas] and CR, 1 research center director, 1 representing 
private breeders, and 1 from the growers’ organization. 
Although we meet only once a year, I depend on you for 
valuable counsel.
 “During the fi rst 10 years of Ward Calland’s tenure 
as NSCIC director, his primary objective was to stimulate 
growers’ interest in soybean production. The success of the 
effort has been evident from 1948 to date. Soybean acreage 
increased 25 out of the past 30 years in this country: It 
would be foolish for our Council to take complete credit for 
that happening in history. However, we do believe our total 
effort was a contributing factor which resulted in production 
paralleling the growth in demand.
 “In the late 1950’s, the Council entered a transition 
period which lasted from 1958 to 1963. The transition 
in major effort was from stimulating grower interest in 
the crop to providing for increased agronomic research 
support. Ward Calland retired in 1961 and I was employed 
as managing director of the Council. We have been working 
diligently to encourage the employment of more soybean 
production research scientists by AR and State Experiment 
Stations. I presented our requests for more research funds to 
Congress from 1961 to 1971. Then for a few years we had 

an agreement with the American Soybean Association in 
that they would present the request with us. We attempted 
to take advantage of the added political clout growers have 
compared to the processors. Recently we have testifi ed 
separately to give a double-barreled impact while we 
continue to tell the same message.
 “You might be interested in the rather recent evolution 
of the soybean processing industry. In 1961 there were 58 
companies who were members of the NSPA. The American 
Soybean Association Blue Book listed 148 U.S. plants 
processing soybeans that year. Today there are 28 companies 
in the NSPA membership processing over 95% of the crush 
in this country. The capacity of their 87 plants has enabled 
U.S. processing to double its volume since 1959.
 “Our goal is to raise soybean yields and profi ts through 
research. Back in 1960, ARS had $468,326 for 18SYs [sic] 
working in soybean production research. Our continued 
requests to Congress for more funds in subsequent years 
resulted in $2,343,000 added for Agricultural Research and 
$500,000 for Cooperative Research. These fi gures do not 
include cost of living and other types of increases granted. 
AR has been limited in adding scientists during the last 
few years. Their SY total for soybean production research 
increased from 18 in 1960 to 64 in 1979. The number of 
AR scientists tripled while funds invested increased sixteen 
times. The cost of doing business was cheaper any [sic] 
yesterday.
 “It was diffi cult to arouse concern about soybean 
research because acreage increased to meet expanded 
demand for protein and oil. Congressmen fi nally acted on the 
belief that it was less expensive to maintain the health of the 
young giant soybeans with additional research investment, so 
acreage would increase. Otherwise they might be forced to 
purchase the medicine of controlled production for millions 
of acres of our other crops which had a sickness of surplus. 
Can you imagine our plight if 70 million acres today was not 
used to produce soybeans?” (Continued). Address: Managing 
Director, National Soybean Crop Improvement Council.

1906. Judd, Robert W. 1979. National Soybean Crop 
Improvement Council 1941-1979 (Continued–Document 
part II). In: R.W. Judd, ed. 1979. 50 Years with Soybeans. 
Urbana, IL: National Soybean Crop Improvement Council. 
86 p. See p. 81-86.
• Summary: (Continued): “From 1961 to date the soybean 
crop value increased from 1.5 billion to almost 15 billion 
dollars. There are more acres of soybeans to be harvested 
this fall than there are acres of corn for grain. Wheat comes 
in third.
 “State Experiment Stations responded and contributed 
to the soybean crop’s growth in economic importance 
more rapidly than the U.S.D.A. From about the same start 
in number of SYs in 1961, the State Experiment Stations 
have invested with foresight in soybean production research 



SOYBEAN YIELDS AND YIELD RESEARCH (10 BCE to 2021)   921

© Copyright Soyinfo Center 2021

needs. The following table shows the growth.”
 A large table titled “Increase in scientist years for 
soybean production research” (p. 85) shows that in 1961 
there were 38.0 public and only 1 commercial breeders; in 
1979 there were 230.0 public and 36 commercial breeders.
 “The table also shows the increase in private 
soybean breeders since President Nixon signed the plant 
Variety Protection Act on December 24, 1970. Our 
NSCIC encouraged the private breeders to organize. The 
Commercial Soybean Breeders initiated organizational 
activities in 1976 and adopted their by-laws on February 23, 
1977. About three-fourths of the varieties planted in U.S. 
fi elds this year were developed by 8 public breeders. Private 
varieties will have increasing acceptance in the future. 
Probably 50 of the 70 U.S. breeders today are working to 
provide improved varieties to plant.
 “In the 1950’s our Crop Improvement Council was 
investing $3,000 per year in fellowships and grants to 
universities for soybean production research. By 1963 the 
NSCIC annual research investment had reached $11,150.00. 
Our highest annual investment was $119,500 paid in 1974-
75. We are currently completing 5 post-doctorates, initiating 
4 partial research assistantships at $4,000 per year for 3 
years, and are mid-term in a fellowship grant.
 “Several activities have been conducted to encourage 
more soybean production thru both planting more acreage 
and utilizing research results in adopting recommended 
production practices. In 1964 our Council recognized the 
fi rst national soybean yield champion, John Reiser of Illinois, 
who proved soybeans were not genetically limited to the 
60-bushels per acre level where they had been stuck since 
1949. Reiser produced 73.5 bushels per acre on 5 acres 
and in 1965, the following year, he made 82.7 bushels on 
his contest acreage. Both yields were national records. We 
helped promote Reiser’s [records] spreading the advice to 
use recommended production practices for higher profi t.
 “In the late 1960’s our Council promoted the production 
advice of a Council of Champions. Those high yield 
achievers from various regions in this country presented 
production plans which were consistent with university 
recommendations.
 “Some yield contests were losing credibility in 
the late 1960’s so we established a National Soybean 
Effi ciency contest with 3 area winners to be selected by 
6 representatives from the National Association of Farm 
Managers and Rural Appraisers. Their task was to select 
the most effi cient producers based on total farm soybean 
acreage. The top 5 contestants in each state yield contest 
were invited to enter by completing a detailed 5-page 
questionnaire. These 3 national winners provided news-
worthy material for magazines and local papers. When more 
adequate coverage of soybean production information fi nally 
appeared in magazines we discontinued the contest.
 “In December, 1971 our Council requested Dr. Ned 

Bayley to establish a U.S. Soybean Research Coordination 
Committee after Dr. Caldwell and I discussed the situation 
with Drs. Bayley and Ralston. We felt it was a timely 
opportunity to provide a mechanism for coordination of 
state, federal and private soybean research before other 
groups became too fi rmly established in their response to 
new sources of funds. The organizational meeting of the 
NSRCC was held March 31, 1972 and the fi rst operative 
meeting was held in December 1972. Due to the effective 
leadership of Dr. Aldrich, chairman from the University 
of Missouri, a report of research needs was published in 
November of 1973, less than 2 years after the inception of 
the idea for the organization. The research report identifi ed 
problems requiring additional research effort, plus the level, 
distribution and support necessary to achieve their solution. 
A second appraisal was made of research needs and goals 
and was published in February 1977. The Committee was 
abolished in 1978.
 “Our NSCIC provided funds to establish a Soybean 
Genetics Newsletter. The fi rst issue was published in 1974.
 “I have brought some memorabilia for display. Soybean 
Farming, Soybean News, pamphlets used to educate 
congressmen, adult evening school worksheets and Top 
Growers Survey provide some interesting insights into our 
past.
 “The future for our industry is encouraging. The 5 
highest U.S. average yields were made since 1972 while 
acreage increased 40 percent. The signifi cant increase in the 
number of breeders will accelerate yield advances within 3 
years.
 “The highlight of our year is this meeting with you 
good people. Thanks for your interest and cooperation in 
making the best crop better. We are eager to consider any 
ideas you may have which will benefi t the soybean industry. 
We believe increased yields must provide the additional 
soybeans needed in the future.
 “Production response to increased demand for soybeans 
has been achieved primarily from increased acreage. I 
believe we are close to maximum U.S. soybean acreage. Our 
Council’s funds and activities will be invested to expedite 
yield increases. I hope you agree with the urgency of the 
need.
 Note: Concerning the statement that “The National 
Soybean Processors Association was organized in 1928”–All 
prior records give the date as May 1930. Address: Managing 
Director, National Soybean Crop Improvement Council.

1907. Harms, Alfred G. 1979. Soybean production in 
Peru. University of Illinois, Department of Agricultural 
Economics. Staff Paper, Series E. Agricultural Economics. 
79-E-99. 17 p. Sept.
• Summary: “The original agreement of the soybean project 
between the GOP (government of Peru) and AID was signed 
in September, 1976. The contract between AID and INTSOY 
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to furnish technical assistance was signed in November, 1977 
and the four INTSOY technicians arrived in Peru in February 
and March, 1978.
 “Historically most of the soybean production has been 
in the coastal area. The areas of emphasis under the Soybean 
Project are all in the Selva Alta or high jungle area. The three 
locations are Bagua-Jaen, Tarapoto-Tingo Marfa, and San 
Ramón-Satipo...
 “National statistics on the location of soybean 
production are not available for 1978 but in prior years the 
bulk of the acreage has been located in the coastal area with 
a heavy concentration in the Tumbes area in the North and a 
second concentration in the Lima-Callao area in the Central 
zone.”
 Soybean production in Peru has increased from 151 
tonnes grown on 135 ha in 1969 (1,118 kg/ha) to 4,456 
tonnes grown on 2,947 ha (1,512 kg/ha) in 1978. Imports of 
soybean and soybean oil to Peru have grown from 34,449 
tonnes and 57,263 tonnes in 1975 to an estimated 43,500 
tonnes and 64,000 tonnes in 1979. Address: Production 
Economist, INTSOY-Peru.

1908. Calhoun, K.; Burke, T. 1979. The year 2000: What will 
it hold for soybeans? These experts predict higher yields, 
more soybeans. Soybean Digest. Oct. p. 16M-17M.

1909. Motiramani, D.P.; Rathod, K.L.; Kashiv, R.C. 1979. 
Developing appropriate production technology–A case of 
soybeans in Madhya Pradesh. Agricultural Situation in India 
34(8):523-28. Nov.
• Summary: Black seeded soybeans have long been 
cultivated in parts of Madhya Pradesh under the name of 
“Kalitur,” at in the Uttar Pradesh hills under the name of 
“Bhati.” These black soybeans have small seeds and possess 
excellent storability and germination under fi eld conditions. 
But they also have drawbacks: low yield potential and a 
higher percentage and longer duration of shattering, even 
before full maturity.
 The All-India Co-ordinated Soybean Research Project 
(AICSRP) was initiated in 1967 to stimulate soybean 
research in India. However, in the early phase of the 
program, black soybeans did not fi gure in the breeding 
programs; only yellow soybeans were used. The commercial 
stage of soybeans started in 1971. In Madhya Pradesh, in 
1971-72 about 65% of the total hectarage was planted to 
yellow soybeans (4,963 ha) and the remaining 2,727 ha to 
black. However the percentage planted to black soybeans 
steadily and dramatically increased, until in 1977-78 only 
5% of the total hectarage was planted to yellow soybeans 
(7,033 ha) whereas 95% (132,967 ha) was planted to black. 
The reason: The total cost to produce 100 kg of yellow 
soybeans was Rs. 98.80 vs. only Rs. 70.18 for black. Black 
soybeans are less expensive to produce because they require 
less inputs–a key factor among the many farmers with scarce 

capital resources. Under rainfed conditions, black soybeans 
are less subject to failure from drought etc. Thus, from year 
to year, there is less variability in yield and income from 
black soybeans. And the seeding rate for yellow soybeans is 
2.5 times more than for black soybeans.
 Concerning yield, the largest group of farmers growing 
black soybeans (38%) get yields of 900 to 1,200 kg/ha, but 
22% of farmers get yields of 1,200 to 1,500 kg/ha, 7% get 
yields of 1,500 to 1,800 kg/ha, and 1% get yields of 2,100 to 
2,400 kg/ha.
 The policy implications of these fi nds are important. 
More effort must be made to develop low-cost, simple 
appropriate technology for soybean production, suited to 
the needs of the majority of farmers, not just to larger and 
wealthier farmers.
 In 1977-78 in Madhya Pradesh 6 oil mills, having 
a processing capacity of 400 tons/day (based on 3 shifts 
per day) crushed soybeans to yield soybean oil and meal. 
More than 25,000 tons of the soybean meal were exported. 
Address: 1. Director, Research Services; 2. Marketing 
Economist (Soybean); 3. Production Economist. All: J.N. 
Krishi Vishwa Vidyalaya, Jabalpur, MP, India.

1910. Williams, W.A.; Qualset, C.O.; Geng, S. 1979. Ridge 
regression for extracting soybean yield factors. Crop Science 
19(6):869-73. Nov/Dec. [10 ref]
• Summary: “In breeding crops to enhance yield, 
factors hypothesized to infl uence yield are often highly 
intercorrelated.”
 “The time from last fl ower to maturity was shown to 
be strongly associated with yield in this context.” Address: 
Professors and associate professor of agronomy, Univ. of 
California, Davis.

1911. Judy, W.H.; Hill, H.J. 1979. International soybean 
variety experiment. Fifth report of results, 1977. INTSOY 
Series No. 19. x + 285 p. Dec. (College of Agric., Univ. of 
Illinois at Urbana-Champaign).
• Summary: In the ISVEX trials, soybeans were tested in the 
following regions and countries: Africa: Algeria, Cameroon, 
Egypt, Ethiopia, Ghana, Liberia, Mauritius, Morocco, 
Niger, Rhodesia (Salisbury; in today’s Zimbabwe), Rwanda, 
Senegal, Somalia, Sudan, Swaziland, Tanzania, Togo, Upper 
Volta, Zaire, Zambia.
 Asia: Bangladesh, Indonesia, Malaysia, Nepal, Pakistan, 
Philippines, Sri Lanka, Thailand.
 Europe: Czechoslovakia, Italy, Portugal.
 Mesoamerica: Honduras.
 Middle East: Israel, Saudi Arabia.
 North America: United States.
 Oceania: Fiji, Tahiti.
 South America: Argentina, Bolivia, Brazil, Chile, 
Colombia, Ecuador, French Guiana, Paraguay, Peru, 
Surinam, Uruguay.
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 Note: This is the second earliest document seen (Feb. 
2006) concerning soybeans in Liberia, or the cultivation 
of soybeans in Liberia. This document contains the second 
earliest date seen for soybeans in Liberia, or the cultivation 
of soybeans in Liberia (21 Sept. 1977). Sixteen varieties 
were tested at Monrovia. Improved Pelican gave the highest 
yield, 1,603 kg/ha. On 14 Dec. 1977, sixteen varieties were 
tested at Suakoko. Calland gave the highest yield, 1,841 kg/
ha. The source of these soybeans was INTSOY for ISVEX 
trials. Address: Univ. of Illinois, Urbana.

1912. Meyer, G.E.; Curry, R.B.; Streeter, J.G.; Mederski, 
H.J. 1979. SOYMOD/OARDC–A dynamic simulator of 
soybean growth, development, and seed yield: I. Theory, 
structure, and validation. Ohio Agricultural Experiment 
Station, Research Bulletin No. 1113. 36 p. Dec. [89 ref]
• Summary: The Introduction begins: “Various quantitative 
descriptions of physiological processes have been 
incorporated” into this new “computer simulator... This 
simulator succeeds earlier soybean computer models, 
SOYMOD I [1975] and an unpublished intermediate version 
called SOYMOD II developed at the Ohio Agricultural 
Research and Development Center.”
 This simulator “is basically a system of dynamic partial 
differential equations describing the mass and energy balance 
within the soybean plant.” Address: Ohio Agricultural 
Research and Development Center, Wooster, Ohio.

1913. Abdel-Aal, S.M. 1979. Studies on the effect of sowing 
date and population density on the growth and yield of 
some soybean varieties. MSc thesis, Faculty of Agriculture, 
Menoufi a University. *
Address: Egypt.

1914. Botswana Ministry of Agriculture, Dep. of Agricultural 
Research. 1979. Division of Arable Crops Research, Annual 
report 1977-1978. Agricultural Research Station, Private Bag 
0033, Gabrone, Botswana. 177 p. [11 ref]*
• Summary: Soybean variety trials were conducted in 
Botswana during 1977-78.
 Pages 123-25, titled “Soybean variety trial,” state that 
in a trial at Sebele in the 1976-77 with 16 soybean cultivars, 
seed yields ranged from 0.66 tonnes/ha with the cultivar 
Beeson to 1.67 tonnes/ha with Davis. At Mahalapye, see 
yields ranged from 90 kg/ha with Beeson to 3,170 kg/ha with 
Bossier and 3,250 kg/ha with Ranson. Address: Gabrone, 
Botswana.

1915. Gorelov, E.P.; Ermatova, D. 1979. [Soyabean in 
Uzbekistan]. Korma (Fodder) No. 2. p. 31. [Rus]*
• Summary: Discusses the production of soybeans for fodder 
production in Uzbekistan. Yields of 22.2- 23.9 tonnes/ha 
were obtained.
 Note: This is the second earliest document seen in 

connection with Uzbekistan with the word “Soybean” in the 
title. Address: Sel’khozinstitut, Smarkand, Uzbek SSR.

1916. Muradov, K.M.; Ivantsova, M.A.; Kazantseva, V.N. 
1979. [Soyabean in Turkmenia]. Korma (Feeds) No. 6. p. 
29-30. [Rus]*
• Summary: In 1972-78, in irrigated trials under dryland 
conditions in south Turkmenia, late-maturing soybean 
varieties yielded 30-50 tonnes/ha of fresh fodder and 1.7 
to 2.1 tonnes/ha of seeds. Mid-season varieties yielded 20-
30 and 1.2 to 1.5 tonnes respectively, and early-maturing 
varieties yielded 9-15 and 1 to 1.2 tonnes respectively.
 Depending on the variety, the plants contained 28.6 to 
32.1% crude protein [CP] at the fl ower initiation stage, 26.5 
to 27.2% CP at the full-bloom/early pod formation stage, 
and 21.4 to 22.3% CP at the pod formation stage. Also 
gives information on biological characteristics of soybeans 
under Turkmenian conditions. Address: Institut Botaniki, 
Ashkhabad, Turkmen SSR.

1917. Schmid, Jürg Erwin. 1979. Einfl uss tiefer 
Temperaturen auf das Wachstum und den Ertragsaufbau 
verschiedener Sojabohnensorten (Glycine Max (L.) 
Merr.) [Infl uence of low temperatures on the growth and 
yield of various soybean varieties]. Dissertation ETH 
(Eidgenössische Technische Hochschule Zürich = Swiss 
Federal Institute of Technology Zurich) No. 6381. vi + 168 p. 
Illust. 21 cm. [9 ref. Ger; fre; eng]*
• Summary: Three cold stress factors are of greatest 
importance: (1) Infl uence of the date of the cold stress 
during the vegetative and reproductive development. (2) 
Infl uence of the duration of the cold stress. (3) Infl uence 
of the temperature levels. Address: Swiss Federal Inst. of 
Technology (ETH), CH-8092 Zurich, Switzerland.

1918. Fiji Ministry of Agriculture & Fisheries, Annual 
Report. 1979. Dry zone. For the year 1977. p. 30. Parliament 
of Fiji. Parliamentary Paper No. 1 of 1979.
• Summary: In Part II, Work of the Ministry, in the section 
titled “Research Division,” is a subsection titled “Dry Zone” 
(p. 30) which discusses pulses and sorghum. Under pulses 
is the following paragraph: “Screening of 24 varieties of 
soyabean was carried out at Sesake in Bua and the best yield 
was 1,683 kg/ha.” Address: Fiji.

1919. Food and Agricultural Organization of the United 
Nations. 1979. Soybeans: Area harvested, yield, and 
production. FAO Production Yearbook (Rome, Italy) 33:126.
• Summary: The following nations are listed for the fi rst 
time as soybean producers in the FAO Production Yearbook. 
F = FAO estimate. Zimbabwe (formerly Southern Rhodesia): 
Harvested 1,000 ha in 1977F, 1978F, and 1979F.
 Note: In the 1978 issue of this yearbook it was stated 
that Rhodesia harvested 1,000F ha of soybeans in 1976, 
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1977, and 1978.

1920. International Institute of Tropical Agriculture. 1979. 
Annual report 1978. Ibadan, Nigeria. 130 p.
• Summary: The section titled “Soybean improvement” (p. 
39-44), within the Grain Legume Improvement Program, 
discusses breeding, fi eld trials and yields, role of pathogens 
in seed deterioration, hybridization, and compatibility 
with indigenous rhizobia. “The principal objective of 
IITA’s soybean improvement effort is to develop cultivars 
adapted to lowland African environments. A major goal is 
to combine good seed storability, the ability to fi x nitrogen 
in association with indigenous rhizobia, high yields, and 
resistance to lodging and shattering. Advanced generations of 
crosses made in 1973 and 1974 for yield improvement were 
evaluated.” The three best-yielding varieties in a uniform 
trial at Ibadan during the 1978 wet season were TGx 11-
3E (2968 kg/ha; also low shattering, low lodging, and 101 
days to harvest), Bossier (2814), and TGx 26-23D (2808). 
In Advanced trial 1 at Ibadan during the 1978 wet season, 
Bossier yielded 4,028 kg/ha and M-216 yielded 3,310.
 In the section titled “Symbiotic nitrogen fi xation” 
soybeans are discussed in detail. “Soybean rhizobia 
(Rhizobium japonicum), which effectively nodulate 
soybeans, are few or absent in many African soils.” The 
effectiveness of indigenous rhizobia to nodulate soybeans 
was tested. Address: Ibadan, Nigeria.

1921. Karan, B.; Viner, R.C.; Nath, R.; Prasad, M.; Prasad, 
R. 1979. Pulses. Fiji Dep. of Agriculture, Annual Research 
Report For the year 1978. p. 25-28.
• Summary: The following pulse crops were tested: 
Soyabeans, peanuts, pigeon peas, mung bean, urd.
 The subsection on soyabeans (p. 25) states: “An Intsoy 
variety trial was sown in Lekutu, Bua in December 1977.” 
Fertilizer and rhizobium were applied with the seed. Of 
the 16 varieties tested, the following gave the highest 
yields: Davis 2,220 kg/ha. B-1 1,970 kg/ha. Cobb 1,710 kg/
ha. Bossier 1,610 kg/ha. The oil content (%) and protein 
content (%) are given for each variety. Davis contained 
22.2% oil and 46.0% protein. “The four highest yielding 
varieties were all less than 40 cm high at harvest which 
makes them unsuited for mechanical harvesting. Improved 
Pelican has very good plant characteristics for harvesting, 
but is susceptible to Bacterial Pustule disease. Forty six new 
lines from Australia were bulked up at the same location.” 
Address: Fiji.

1922. Schmid, J.; Keller, E.R. 1979. Das Verhalten 
kaeltetoleranter Sojabohnensorten unter suboptimalen 
Temperaturbedingungen [The behavior of cold-tolerant 
soybean varieties under sub-optimal temperature conditions]. 
Schweizerische Landwirtschaftliche Forschung 18(3):351-
73. [16 ref. Ger; fre; eng]

• Summary: English summary: “The cold tolerant behaviour 
of three cold tolerant varieties (Amurskaja 41, Russia; ISZ-7 
and I-1, Hungary) and a rather cold sensitive standard variety 
(Gieso: Federal Republic of Germany) was investigated in 
various experiments in growth chambers, glass house, cold-
storage chambers and in the fi eld.
 “In a cold tolerance test, dry matter production under 
low temperatures during the early stages led to a very good 
cold tolerance classifi cation for this period of development. 
The cold sensitivity of the Gieso variety increases from 
vegetative stage V1 (fi rst leaf) through V3 to fl owering. 
Amurskaja 41 showed small variations in yield due to cold. 
ISZ-7 and I-1 have pronounced cold tolerant characteristics 
at their disposal. The cold tolerance of these varieties is only 
slight during the early growth stages. They are, however, 
better able to utilise a slight raise in temperature following a 
cold stress than are Gieso and Amurskaja 41.
 “The cold tolerant varieties ISZ-7 and I-1 are capable 
of equalising or even increasing their yields in the coldest 
temperature regime as opposed to the warm treatment. 
For the most part, a cold stress of long duration can be 
compensated for by these varieties. However, Gieso and 
Amurskaja 41 react with severe losses in yield. The cold 
tolerant varieties ISZ-7 and I-1 continue to show insuffi cient 
yields in fi eld cultivation. However, their use in crossing 
with early-maturing, day neutral and high yielding varieties 
possibly is of great value.” Address: Swiss Federal Inst. 
of Technology, Dep. of Crop Science, ETH Zentrum, 
CH-8092 Zurich, Switzerland (Inst. fuer Pfl anzenbau der 
Eidgenoessischen Technischen Hochschule, Zuerich).

1923. South Africa, Department of Agricultural Technical 
Services. 1979. Annual report of the Secretary of 
Agricultural Technical Services for the period 1 July, 1977 to 
30 June, 1978. Pretoria, South Africa. 241 p.
• Summary: In Part 2, titled “Plant Production 
Improvement,” the section on “Oilseeds and High Protein 
Seeds” (p. 12-20) discusses soya beans (p. 13): “The 
particularly keen interest in soya-bean production has 
resulted in a heavy demand for seed that is genetically 
pure and of high quality. Seed of the available commercial 
cultivars shows alarming genetic impurities.” Trials were 
conducted at the Potchefstroom Agricultural Research 
Institute and the Loskop Experimental Farm at Groblersdal. 
The new cultivar Oribi performed well, giving yields as high 
as 3,720 kg/ha under irrigation.
 Also contains a section on groundnuts (p. 12). Address: 
Pretoria, South Africa.

1924. Calkins, P.H.; Wang, H.M. 1980. Improving the 
marketing of perishable commodities: A case study of 
selected vegetables in Taiwan. AVRDC Technical Bulletin 
No. 9 (78-86). 60 p. (Shanhua, Taiwan).
• Summary: Table 3 (p. 8) shows that the area planted to 
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soybeans in Taiwan has decreased from 51,300 ha in 1966 to 
35,500 ha in 1976. The soybean’s percentage of total cropped 
area has decreased from 3.04% in 1966 to 2.21% in 1976. 
However the yield has increased by 21% (no actual yield 
fi gures are given) and the price per ton has almost doubled.
 Fig 2 (p. 9) gives the expenditures per household per 
year from 1973 to 1976 on hard soybean curd ($9/yr), 
soybean curd (regular; $7/yr), and soybeans ($0.50/yr). All 
are roughly static. Fig. 4 (p. 10) shows the seasonal pattern 
of consumption of these three foods.
 Table 6 (p. 15) shows the dramatic increase in dry 
soybean imports, from 472,212 tons in 1969 to a record 
1,654,874 tons in 1975. Address: AVRDC.

1925. INTSOY Newsletter (Urbana, Illinois). 1980. INTSOY 
research highlights: Soybean genetic improvement program. 
No. 20. p. 1-2. Feb.
• Summary: “The purpose of this program is to identify and 
develop high yielding, nutritious soybean varieties suitable 
for production in tropical and subtropical areas. INTSOY’s 
breeding program in centered in Puerto Rico, where soybean 
accessions and varieties developed by cooperating breeders 
are grown to identify desirable traits. These traits are then 
introduced into existing varieties. Crosses are made to 
produce segregating populations from which superior lines 
can be selected.”
 “The results from six years of variety evaluation have 
demonstrated that cultivars developed in temperate zones 
can provide large yields under experimental conditions in 
the tropics and subtropics. Existing germplasm was found 
to be more fl exible and widely adapted than expected. 
Experimental yields have averaged between 2,200 and 3,000 
kg/ha, and at selected locations have ranged from 4,000 to 
6,000 kg/ha. The protein content of soybeans grown in the 
tropics has been comparable to that of soybeans grown in 
temperate zones.
 “The yield potential of soybeans grown in the tropics is 
not always related to the maturity group. For example, Davis 
in group IV has consistently yielded more than later maturing 
varieties at almost all latitudes and altitudes. Williams in 
group III has produced larger yields than some later maturing 
types, even though it fl owered earlier and did not grow as 
tall. However, as a group, later maturing cultivars yielded 
more than earlier maturing cultivars.”
 “Analysis of the sources of variance in ISVEX results 
indicates that yields from the same soybean variety may 
be affected more by management techniques than by 
environmental conditions. Crop management skills are 
clearly an important part of successful soybean cultivation.
 “As a result of having conducting ISVEX trials, 
many countries have found that soybeans can be grown 
successfully and economically.” Egypt has been a leader in 
soybean variety development and commercial production–
which “has now exceeded 40,000 hectares. Iran, Ivory Coast, 

Pakistan, the Philippines, and Syria have imported large 
quantities of seed for soybean production; Benin, India, 
Kenya, Morocco, Somalia, and the Sudan have purchased 
smaller quantities.”

1926. Beard, Benjamin H.; Gilbert, J.C.; Sekioka, T. 1980. 
Seasonal variation in the performance of soybeans in Hawaii. 
Crop Science 20(2):163-65. March/April. [8 ref]
• Summary: In Hawaii, soybeans give the best yields when 
they are planted in March, April, May, or June. The variety 
Davis had the highest mean yield at 3 locations (over 2,000 
kg/ha). Address: 1. Research geneticist, USDA, SEA, AR, 
Agronomy and Range Science, Univ. of California, Davis, 
California 95616; 2. Prof. Emeritus, Dep. of Horticulture, 
Univ. of Hawaii at Manoa, Honolulu, Hawaii 96822; 3. 
Assoc. Horticulturist, Kauai Branch Station, Univ. of Hawaii, 
Kapaa, Hawaii 96746.

1927. Madl, L. 1980. Soybeans grow up. Here’s a measure of 
U.S. yield and acreage. Soybean Digest. March. p. 36N.

1928. Marquard, R.; Schuster, W.; Jobehdar-Honarnejad, R. 
1980. Produktivitaet, Oel- und Eiweissqualitaet von sechs 
Sojabohnensorten in Anbauversuchen auf zwei deutschen 
Standorten [Productivity, and quality of oil and protein of 
six soybean varieties in cultivation studies at two German 
locations]. Fette, Seifen, Anstrichmittel 82(3):89-93. March. 
[9 ref. Ger; eng]
• Summary: The six soybean varieties were: Caloria and 
Gieso (Germany). Altona (Canada). Merit and Beeson 
(USA). F 66/602 (Romania). The two locations were: 
Gross-Gerau (Rhein-Main Region) and Rauisch-Holzhausen 
(20 km east of Marburg [today’s Maribor in Slovenia], a 
relatively cool place at the foot of the Vogelsberg mountains 
in Hesse). The two locations had distinctly different soil 
and climatic conditions. Although the protein content varied 
signifi cantly, the oil content was almost constant. Address: 
1-2. Institut fuer Pfl anzenbau und Pfl anzenzuechtung, 
Ludwigstrasse 23, 6300 Giessen, West Germany; 3. Tehran, 
Iran.

1929. Palmer, Lane. 1980. Why China lags with soybeans. 
Farm Journal (Iowa Edition) 104(6):8E, 8H. Mid-March.
• Summary: This U.S. study tour reported static soybean 
production, increasing protein demand, ineffi cient soybean 
usage, and lack of incentive. Only in northeastern China are 
soybeans grown in large fi elds. Elsewhere they are grown 
mostly as a garden crop for food. Between 60% and 70% of 
all soybeans produced in China are consumed directly by 
people. China’s national average yield of about 15 bu/acre 
in the 30 years since the Revolution, and soybean acreage 
has remained static or even decreased slightly–whereas corn 
acreage and yields have almost doubled! The Americans 
were unable to fi nd a single solvent extraction plant in China.
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1930. Edwards, Anne Duncan; Hirsch, Anita. 1980. 
Sprouting soybeans. Rodale Research Report (Emmaus, 
Pennsylvania) No. 80-5. 9 p. April. [5 ref]
• Summary: Small-seeded soybeans, weighing less than 10 
grams per 100 beans, can be used to make highly nutritious 
and tasty sprouts. Research at the Organic Gardening and 
Farming Research Center (conducted from May 1978 to Nov. 
1979) has led to the selection of the fi ve most promising 
varieties from 209 accessions tested. Tables show: (1) 
Soybeans tested for sprouting. For each is given: Accession 
number, seed source, maturity group, pedigree/variety. (2) 
Top fi ve soybeans with potential as sprouts. For each is 
given: Accession number, origin/source (The source of four 
of these was Korea), pedigree name, grams/100 seed (ranges 
from 5.5 to 9.1), yield on farm (kg/ha; ranges from 1,681 to 
1,524), fl ower color, kitchen germination percentage (ranges 
from 80% to 100%), average length (ranges from 1.62 to 
3.18 inches). Raw taste (acceptable or good). Address: 1. 
New Crops Section; 2. Rodale Test Kitchen. Both: Emmaus, 
Pennsylvania.

1931. Lang, H.C.; Buzzell, R.I.; Beversdorf, W.D. 1980. 
Soybean production. Ontario Ministry of Agriculture and 
Food, Publication No. 173. 17 p. AGDEX 141.
• Summary: “Soybeans were fi rst introduced in Ontario 
in 1893 and were grown primarily as a hay crop... It is 
estimated that during 1979 soybeans were grown on 700,000 
acres (283,290 ha) in Ontario, mainly in the traditional 
soybean growing area of Essex, Kent, Lambton, Middlesex 
and Elgin Counties. Despite this record acreage, $263 
million of soybeans and soybean products were imported 
into Ontario during the soybean crushing year ending August 
31, 1979. Soybean acreage in Ontario could expand to 1.2 
million acres (480,000 ha) to supply those soybeans and 
soybean products imported from the United States.” Address: 
1. Extension agronomist, Ontario Ministry of Agriculture and 
Food; 2. Agriculture Canada, Harrow Research Station; 3. 
Crop Scientist, Univ. of Guelph. All: Canada.

1932. Kline, Wesley L. 1980. The effect of intra- and 
interrow spacing on yield components of vegetable soybeans. 
MSc thesis, Cornell University. viii + 79 leaves. Illust. 29 
cm. *
• Summary: Wesley Levoy Kline was born in 1947. Address: 
Ithaca, New York.

1933. Larcher, Jacques. 1980. L’amélioration variétale du 
soja au Sénégal [Soybean varietal improvement in Senegal]. 
Agronomie Tropicale (France) 35(2):148-56. April/June. [9 
ref. Fre; eng]
• Summary: The possibility of cultivating soybeans in 
Senegal, south of the 900 mm/year isohyet, fi rst led CNRA 
(Centre National de Recherches Agronomiques) of Bambey 

to introduce foreign soybean varieties, then to create varieties 
better adapted to the conditions of southern Senegal. From 
1972 to 1976, fi ve series of crosses were made. The fi rst 
varieties obtained are characterized by yields of 2,300 to 
2,900 kg/ha, 85 to 106 days to maturity, and height ranging 
from 60 to 80 cm. The also exhibit good resistance to 
lodging and pod dehiscence (which leads to shattering).
 A map (p. 149) shows isohyets for the mean annual 
precipitation in Senegal from 1931 to 1960.
 Pages 151-52 state that before 1965, as part of a 
program of crop diversifi cation, CNRA of Bambey 
introduced the fi rst soybean varieties to Senegal. Twenty 
varieties came from Rwanda and 5 varieties from various 
other places. But they were not well adapted, so the trials 
were discontinued. The identifi cation by P. Sapin of Zaire, 
of soybean varieties adapted to different ecological zones in 
the tropics, made it worthwhile for CNRA of Bambey to start 
again, with some success, introducing these new varieties 
after 1965. In 1967 CNRA in Senegal tested 23 varieties 
from Tanzania, 8 from Rhodesia, 31 from the USA, and 10 
from other locations. Trials were also conducted in 1968, 
1971 to 1975, and 1978. In 1973 many varieties yielded 
over 3,000 kg/ha including Geduld (3,550 kg/ha), Mandarin 
(3,550), and Improved Pelican (3,470). Address: Ingénieur 
de recherches IRAT, détaché à l’ISRA Centre National de 
Recherches Agronomiques (CNRA) de Bambey (ISRA), 
Senegal.

1934. Schmid, J.; Keller, E.R. 1980. The behavior of three 
cold-tolerant and a standard soybean variety in relation to the 
level and the duration of a cold stress. Canadian J. of Plant 
Science 60(3):821-29. July. [9 ref. Eng; fre]
• Summary: This study shows that if soybeans are to be 
grown successfully in the relatively cool regions Canada and 
Europe, cold tolerant varieties will defi nitely be needed. Cold 
tolerance is especially important during germination, as well 
as during the fi rst vegetative stages of development (V1 to 
V3), and even during the onset of fl owering.
 The variety Gieso was rather intolerant to cold, whereas 
the variety Amurskaja 41 showed higher yields under the 
infl uence of cold stress.
 Note: Three cold stress factors are of greatest 
importance: (1) Infl uence of the date of the cold stress 
during the vegetative and reproductive development. (2) 
Infl uence of the duration of the cold stress. (3) Infl uence 
of the temperature levels. Address: Swiss Federal Inst. of 
Technology, Dep. of Crop Science (ETH), CH-8092 Zurich, 
Switzerland.

1935. Wood, Greg. 1980. New varieties: Reach for high 
yields. Here’s how new narrow-row models line up. Soybean 
Digest. Sept/Oct. p. 14-15N.
• Summary: “Researchers generally agree on these three 
points:
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 “1. Rows narrower than 15-inches give a yield 
advantage.
 “2. Avoid varieties with lodging tendencies.
 “3. Varieties now in testing stages show much potential 
for narrow rows. ‘We’re trying to develop a variety that will 
fl ower early and mature late,’ Shibles explains. ‘Since the 
canopy closes early in narrow rows, fl owering early could 
help–if the variety has a long pod-fi lling period following 
fl owering.’”
 Three promising new varieties for narrow rows are 
Elf (1977), Gnome, Nebsoy, and Will. Two varieties to be 
released this month by Dick Cooper in Ohio are Sprite and 
Pixie.

1936. Shanmugasundaram, S.; Tsou, S.C.S.; Selleck, G.W. 
1980. Breaking yield barriers in vegetable production at 
AVRDC. Paper presented at the 16th Asia-Pacifi c Food 
Production Conference. 12 p. Held 7-12 Dec. 1980 at 
Maurya-Sheraton Hotel, New Delhi, India.
• Summary: Contents: Introduction. Leguminous and non-
leguminous vegetables. AVRDC approach to yield barriers. 
Germplasm collection, screening and distribution (for 
soybeans: 9,951 accessions. 38 countries of origin). Cultural 
practices (incl. development of appropriate beds, protected 
with rice-straw mulch has reduced damage from fl ooding. 
Crop rotation). Barriers in transferring improved technology. 
Five maps of the world show “AVRDG germplasm collection 
and distribution.” Vegetables and fertilizers (“Vegetables, 
in general, are less hardy than cereal crops.” “The use of 
compost dramatically increases yields in both leguminous 
and non-leguminous crops”).
 Fig. 6 is a bar chart showing the growth of AVRDC’s 
training program: From 2 trainees in 1974 to a peak of 65 
trainees in 1979.
 Note: This paper was never published.
 From the Introduction: In establishing the AVRDC, the 
world community has recognized the value of (1) vegetables 
in human nutrition, (2) income generation for the vulnerable 
low income groups, (3) increasing the effi ciency of cropping 
systems and (4) enriching the soil by crop rotations, 
alternating cereals and vegetables. The emphasis is now on 
providing a balanced diet. By complementing cereals with 
vegetables (including legumes) the nutritional quality of 
the diet can be vastly improved and the intake of total food 
(cereals) can be reduced. The strategy is to fi ght hunger and 
malnutrition simultaneously.
 “Central to both increased vegetable production and 
improved diet is breaking yield barriers in vegetables, as has 
been accomplished in cereal crops. AVRDC has mounted a 
research thrust which as resulted in a number of important 
advances.”
 Page 4: “Yields of about 7 t/ha of soybeans were 
obtained with AVRDC selection G 2120 which was recently 
released in Tamilnadu, India as KM-1. Newly developed 

AVRDC soybean lines are adaptable to a wide range 
of latitudes and resistant to diseases like soybean rust 
(Phakopsora pachyrhizi), bacterial pustule (Xanthomonas 
phaseoli var. sojensis), downy mildew (Peronospora 
manshurica), purple seed stain (Cercospora kikuchi) and 
soybean mosaic-virus. We have identifi ed varieties resistant 
to beanfl y (Melanagromyza sp.) and pod borer (Etiella 
zinkenella) the two most serious pests limiting soybean 
yields. New varieties from AVRDC selections have been 
released in several countries and we expect that within two 
or three years, AVRDC soybean varieties will have been 
released in at least 10 countries.”
 From Cultural practices: “Crop rotations (despite proven 
successes repeatedly in agricultural history e.g. ancient 
Egypt, 10th century England and early 20th century U.S.), 
tend to be ignored in modern agricultural development. 
Programs to increase staple foods, e.g. rice, wheat, white 
potato, frequently concentrate on the single crop and fail to 
develop concurrently the cropping systems so benefi cial to 
farmers and to nations. The benefi ts are many: (1) increased 
total production per unit area, (2) diversifi ed agricultural 
production, (3) improved nutrient levels of food, (4) 
increased income, (5) improved potential for economic 
opportunities for generating stability, (6) improved soil 
fertility, (7) decreased soil erosion, (8) savings in a second 
re-education of the rural population. Normally, the need 
for improving the quality of the diet is discovered after the 
farmer has succeeded in mastering the technology of the 
staple crop. Then comes the diffi cult task of convincing the 
farmer that crop rotation or integrated cropping is needed, 
followed by the expensive time–and energy–consuming task 
of the introduction of appropriate technology. To reap the 
early benefi ts of a second agricultural industry and a healthy 
population, cropping systems which include legumes and 
vegetables should be introduced along with the technology 
for increased production of the staple crop.” Address: 
1. Legume program leader; 2. NEM program leader; 3. 
Directors. All: AVRDC, Shanhua, Taiwan.

1937. Chapman, J.; Blamey, F.P.C. 1980. Growth 
characteristics and seed yield of 8 soybean cultivars in 
response to planting time in northern Natal [South Africa]. 
Agroplantae 12(3):39-48. *

1938. Gomez, A.A. 1980. National network for technology 
verifi cation in farmers’ fi elds. ASPAC/FFTC Extension 
Bulletin No. 151. 10 p. (Asian Pacifi c Food Fertilizer 
Technology Center, Taipei). *
• Summary: There are four yield levels: Experimental, 
potential, economic, and actual.

1939. Ivantsova, M.A.; Muradov, K.M.; Kazantseva, V.M. 
1980. Itogi introduktsii soi i dolikhosa v Turkemenii [Results 
of the introduction of soybeans and Dolichos lablab cultivars 
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into the Turkmenistan SSR, USSR]. Izvestiia Akademii Nauk 
Turkmenskoi SSR, Seriya Biologicheskikh Nauk (Proceedings 
of the Academy of Sciences of the Turkmen SSR, Biological 
Sciences Series) No. 6. p. 71-74. [10 ref. Rus]
• Summary: From 1962 to 1979 some 263 soybean varieties 
and 334 Dolichos lablab [Lablab purpureus] varieties 
were introduced and studied to investigate their potential 
productivity as soiling, silage and grain, and prospects 
for selection or agricultural production. The results are 
summarized. Data are presented on the productivity of a 
new cultivar of each species. From K1487, a new midseason 
soybean variety from the USA, was bred by individual 
selection and called Bakhar 2. It is resistant to high 
temperatures, low humidity, lodging, shedding and fungal 
diseases. In trials from 1977-79 it yielded 45.5 to 50.9 kg/ha 
of green matter and 1.8 to 2.0 tonnes/ha of seeds. The green 
matter contained 26.5 to 27.2% protein.
 These cultivars may be recommended for cultivation 
in regions with a long frost-free period and high summer 
temperatures. They are valuable as silage.
 The title page of this issue reads: Turkmenistan SSR 
Ylymlar Akademijasynyn Habarlary, Biologik Ylymlaryn. 
Izvestiia Akademii Nauk Turkmenskoi SSR, Seriya 
Biologicheskikh Nauk. Address: Institut Botaniki, Acad. Sci., 
Ashkhabad, Turkmen SSR.

1940. Tsukamoto, J.Y. 1980. 1979 Annual Technical Report. 
Manitoba Agriculture, Brandon, MAN R7A 1L9, Canada. 7 
p. Unpublished manuscript.
• Summary: This is a report on “Project 202, Soybeans 
Production Demonstration. The objective of this project was 
to develop technology for and demonstrate the commercial 
production of soybeans. In 1979 the plan was to demonstrate 
the commercial production of soybeans utilizing all Maple 
Presto seed available for the project. Then the soybeans 
produced under the project were to be crushed to determine 
the commercial acceptance of the variety Maple Presto 
produced in Manitoba.
 “The implementation of this project involved activities 
that were spread over a twelve-month period. They fell 
within four main areas: Production demonstration, fi eld days, 
short courses and seminars, and crushing soybeans.”
 Six cooperators from various parts of Manitoba 
participated in the project; they followed recommended 
production practices from seeding to harvesting, then 
delivered their soybeans to the seed cleaning plant at Notre 
Dame. 800 kg of the soybeans produced were crushed at the 
P.O.S. Pilot Plant Corporation, Saskatoon, Saskatchewan. 
The author concludes that if there are not bad droughts or 
killer frosts, if weeds are controlled satisfactorily, and if 
normal rainfall occurs, a yield of 1,345 to 1,681 kg/ha (20 to 
25 bu/acre) of Maple Presto appears realistic in commercial 
scale production. Address: Agro-Man Soybean Project 
Leader, Manitoba Dep. of Agriculture.

1941. Afolabi, N.O.; Osiname, O.A. 1980. Effects of 
phosphorus on soybean yield in southwest Nigeria 
(Abstract). In: F.T. Corbin, ed. 1980. World Soybean 
Research Conference II: Abstracts. Boulder, Colorado: 
Westview Press. 124 p. See p. 7.
• Summary: The addition of up to 30 kg/ha of phosphoric 
anhydride (phosphoric acid, anhydrous) to Savannah 
soils and 45 kg/ha to forest soils of south western Nigeria 
was adequate for good seed yields under present cultural 
practices of the area. Address: Inst. of Agricultural Research 
and Training, Moor Plantation, Ibadan, Nigeria.

1942. Campbell, L.C.; Sale, P.W.G.; Carter, O.G. 1980. 
Soybean production in Australia (Abstract). In: F.T. Corbin, 
ed. 1980. World Soybean Research Conference II: Abstracts. 
Boulder, Colorado: Westview Press. 124 p. See p. 101.
• Summary: Prior to the late 1960s attempts to establish 
soybeans as a commercial crop were unsuccessful due to 
low and unreliable yields. But following integrated soybean 
research programs on the East Coast of Australia in the late 
1960s, appropriate cultivars and farming techniques were 
determined. The national average of 770 kg/ha (11.3 bu/acre) 
in 1967-68 doubled to 1,516 kg/ha (22.5 bu/acre) in 1977-78.
 Soybean production in Australia is unique in that at least 
80% of the crop is grown under irrigation or supplemental 
irrigation. In 1977-78 it was estimated that more than 
73,000 tons of soybeans were produced in Australia. There 
is presently a demand in Australia for approximately 80,000 
tons of soybean meal and 48,000 tons of soy oil. A crop of 
100,000 tons (an increase of 37%) would supply the nation’s 
meal requirement, with the shortfall of oil being supplied 
by imports. Any additional production would have to be 
exported as whole soybeans, since facilities for exporting 
meal are limited.
 Australia’s domestic requirement for soybean meal will 
probably be supplied by locally grown soybeans within the 
next few years. Australia will not be able to greatly expand 
soybean production, as Brazil has, due to the unreliability 
and lack of suitable summer rain over most of the country, 
and the lack of irrigation resources. Address: Dep. of 
Agronomy and Horticultural Science, Univ. of Sydney, 
NSW, Australia 2006.

1943. Chatterjee, B.N.; Roquib, M.A. 1980. Soybean 
(Glycine max (L.) Merr.) research in the subhumid tropics 
of West Bengal, India (Abstract). In: F.T. Corbin, ed. 1980. 
World Soybean Research Conference II: Abstracts. Boulder, 
Colorado: Westview Press. 124 p. See p. 95.
• Summary: Before 1965, soybean cultivation in West 
Bengal was confi ned mainly to the high hills during the 
monsoon season. However, since 1967 extensive work 
with this crop has been done by the All-India Coordinated 
Project on Soybean, sponsored by ICAR. To summarize: (1) 
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More than 700 varieties, collected worldwide by the Plant 
Introduction Division of the Indian Agricultural Research 
Institute have been screened. A number of varieties (Bragg, 
Improved Pelican, Lee, and Soyamax) have been identifi ed 
as doing well during the monsoon season, yielding about 
2.5 to 3.0 tonnes per ha of grain. (2) Bragg and Improved 
Pelican can be sown in the late winter (January) and give 
comparatively high yields. (3) The best management 
practices for Bragg and Improved Pelican have been studied. 
(4) Breeding work has been intensifi ed to develop “soybean 
varieties suitable for the winter season to avoid competition 
with other important crops that can be grown during the 
monsoon season in similar types of soils.” Varieties that 
grow well in both seasons have been developed; this makes 
it unnecessary to store the seeds for long periods of time. 
Address: Faculty of Agriculture, Bidan Chandra Krishi 
Viswa Vidyalaya, India.

1944. Daminov, Kh.; Ermatova, D. 1980. [Our experience 
of soyabean cultivation]. Kormoproizvodstvo No. 6. p. 22. 
[Rus]*
• Summary: In trials conducted during 1978 and 1979 
under the dry and hot climatic conditions of Uzbekistan, 
three fertilizers (NPK) were applied to 3 soybean cultivars 
grown in loamy serozem soils: 60 kg of nitrogen, plus 40 
kg of phosphoric anhydride, plus 45 kg of potash. These 
fertilizers increased the average seed yield by 520-620 kg/
ha from 2.2-2.5 tonnes/ha without NPK. Seed inoculation, 
fertilizers, and especially both gave increased nodulation and 
seed protein contents. Address: Sovkhoz ‘50 Let UzSSR’ 
Kashkadar’inskoi Oblasti, Uzbek SSR.

1945. Ezueh, M.I.; Dina, S.O. 1980. Pest problems of 
soybeans and control in Nigeria. In: F.T. Corbin, ed. 1980. 
World Soybean Research Conference II: Proceedings. 
Boulder, Colorado: Westview Press. xv + 897 p. See p. 275-
83. [6 ref]
• Summary: This is the earliest comprehensive account 
of the insect pests of soyabean in Nigeria. Contents: 
Materials and methods. Results. Discussion and conclusions. 
References. Soybeans were fi rst introduced in Nigeria in 
1910 (Mayo 1945). Production is limited to about 170,000 
ha of land mostly in the Savannah zone with an annual 
output of 70,000 tonnes (metric tons). Cultivation is usually 
in mixtures with sorghum, millet and citrus orchards. 
Current yields are probably about 1,000 kg/ha. The National 
Cereals Research Institute (NCRI) began an active program 
on soybean improvement in 1974 with cultivars obtained 
from IITA and some local sources. Insect control work was 
conducted at the same time, partly at Moor Plantation in 
Ibadan. 
 A good map shows the major soybean producing areas 
in Nigeria, which is divided into the Savannah Region in 
the north, and the Forest Region in the south. Each region is 

divided into 4 zones. Few soybeans are grown in the Forest 
Region. Moving from north to south, the soybean producing 
areas in Nigeria are: Southern Zaria in the Northern Guinea 
Zone, Niger and Benue in the Southern Guinea zone, and 
Kwana in the derived Savannah zone (with forest relic).
 Note: Webster’s Dictionary defi nes savanna or savannah 
(derived from the Spanish zavana, which is from the Taino 
zabana), a word fi rst used in 1555, as “2: a tropical or 
subtropical grassland containing scattered trees and drought-
resistant undergrowth.” Address: National Cereals Research 
Inst., Moor Plantation, Ibadan, Nigeria.

1946. Food and Agricultural Organization of the United 
Nations. 1980. Soybeans: Area harvested, yield, and 
production. FAO Production Yearbook (Rome, Italy) 34:127.
• Summary: The following nations are listed for the fi rst 
time as soybean producers in the FAO Production Yearbook. 
F = FAO estimate. Pakistan: Harvested 2,000 ha in 1969-71, 
3,000 ha in 1978 and 1979, and 4,000F ha in 1980.

1947. International Institute of Tropical Agriculture. 1980. 
Annual report 1979. Ibadan, Nigeria. 152 p.
• Summary: The section titled “Soybean” (p. 93-98), within 
the Grain Legume Improvement Program, discusses: Genetic 
improvement: Yield trials in Nigeria (at IITA and Mokwa) 
and seed storability (At IITA in 1979 the variety M-216 
yielded 1,480 kg/ha), heritability of seed longevity, selection 
for seed storability, resistance to fi eld weathering, screening 
for promiscuous nodulation, nondestructive assay of nitrogen 
fi xation, photoperiod studies, resistance to bacterial pustule, 
management trials. Microbiology: Rhizobium culture 
collection, rhizobia in acid soils.
 Note: The word “promiscuous” would soon become 
widely used in connection with nitrogen fi xation in the 
tropics, especially in Brazil and Africa. Address: Ibadan, 
Nigeria.

1948. Javaheri, F. 1980. Soybean research and production in 
Zambia (Abstract). In: F.T. Corbin, ed. 1980. World Soybean 
Research Conference II: Abstracts. Boulder, Colorado: 
Westview Press. 124 p. See p. 117.
• Summary: “Experiments were conducted between 1968 
and 1978 to obtain recommendations for soybean production 
under Zambian conditions. Large numbers of varieties were 
tested and some were released for commercial production. In 
1979, an estimated area of 2,500 hectares will be grown with 
an expected average yield of 1,800 to 2,000 kg/ha.” Address: 
P.O. Box 11, Magoye, Zambia.

1949. Jordan, Darryl; Jenkins, Suzy. 1980. Plenty 
Agricultural Program: Guatemala. Summertown, Tennessee: 
Plenty. 46 p. Illust. 28 cm. Presented to UNICEF Guatemala.
• Summary: This is the single best report on the innovative 
1978 Plenty-UNICEF project in the San Andres Itzapa 
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area (Chimaltenango) of the Guatemala highlands. Most of 
the report focuses on trials with soybeans and other crops 
(written by Darryl Jordan), but there is also an excellent 
supplement, with 15 magnifi cent, lively photos showing the 
local people involved in the soy dairy project. Many of these 
photos were taken by Jenny Banks Bryant and others.
 Contents: Preface, by Edward Sierra, executive director 
of Plenty. Soybean variety trials. Photoperiod response 
experiment. Soybean insects and diseases. Continuation of 
the soybean project. Grain amaranth. Quinoa. Winged bean. 
Cover crops and crop rotations. Nematodes. Fertilizer use. 
Seed collection. Plenty report for UNICEF, by Suzy Jenkins 
(Plenty soy technician). Supplement: Soy utilization and 
nutrition. List of fi gures: Field data for soy variety trials. 
Graphs of soybean yield data. Three graphs of soybean 
yield data. Yield equivalents for soybeans. Oil and protein 
analyses. Relative yields of protein for various crops. Crop 
rotation.
 A table (p. 12) shows fi eld data on INTSOY variety 
trials in 1978. The highest yields came from the soybean 
varieties Davis (40.1 bushels/acre = 4,161 lb/manzana; 
1.7 manzanas = 1 hectare), Cobb (34.6 bu/acre = 3,590 lb/
manz.), Bossier (32.8 bu/acre = 3,400 lb/manz.), Forrest 
(31.4 bu/acre = 3,251 lb/manz.).
 Photos in the Plenty report for UNICEF show: (1-3) 
Severely malnourished babies lying on their backs. (4) 
Suzy Jenkins holding Baby Cruz, now age 8 months, after 4 
months of soymilk. “She is one of several children who were 
able to regain good health.” 
 (5) Suzy Jenkins (5’ 4”), a Plenty volunteer (on left) 
walking with her friend Juana (4’ 10”), each carrying water 
in a pot on their heads for a soy demonstration in Solola. 
“Juana stands about the average height for the ladies of 
Guatemala. She eats a protein-defi cient diet.
 (6) A Mayan lady grinding soaked soybeans on a metate, 
traditionally used for grinding corn / maize. (7) Add the 
ground soybeans and, stirring regularly, cook for 20 minutes 
over a wood fi re. Suzy stirs. 
 (8) Ladle the cooked soybean slurry into a colander 
lined with several layers of cheesecloth and set over a pot to 
catch the soymilk. Soy pulp [okara] remains behind in the 
cheesecloth.
 (9) “Soymilk, slightly sweetened, contains 9.1 grams 
of protein per cup. One pint of soymilk or 1 cup of tofu will 
provide nearly one-half of a child’s total protein requirement 
for a day. Children love it.” (10). To make soy cheese [tofu]: 
Add vinegar (or other coagulant) to hot soymilk, causing 
it to separate into curds and whey. Ladle or gently pour 
the mixture into a colander lined with several layers of 
cheesecloth and placed over a pot. The cheesecloth catches 
the curds, while the whey drains through into the pot. The 
whey can be used as a soup stock; it contains some vitamins 
and other nutrients.
 (11) A happy group enjoying their soymilk. (12) Press 

the curds to make tofu, which can be sliced and fried, eaten 
plain with salt, or scrambled and fried with onions and 
tomatoes. A boy, standing, is enjoying a tofu sandwich. 
(13-15). People eating tofu, which is a complete protein; 
when served with grain foods like tortillas or bread, its 
protein quality is increased. Address: 1. Plenty Agricultural 
Technician; 2. Plenty Soy Utilization Technician. Both: The 
Farm, Summertown, Tennessee.

1950. Luftensteiner, Horst W. 1980. Ertragsparameter 
der Sojabohnensorte Evans [Yield parameters of the 
soybean cultivar Evans]. Jahrbuch der Bundesanstalt fuer 
Pfl anzenbau und Samenprufung in Wien p. 163-75. For the 
year 1979. [43 ref. Ger; eng]
• Summary: In 1979 the soybean cultivar Evans was 
cultivated at many places in the east of Austria. The best 
yields were obtained at a planting density of 40 to 60 plants 
per square meter, with rows 45 cm apart. Nevertheless the 
weight of 1,000 seeds, which varied with the number of pods 
per unit area depending on population density, was of the 
greatest interest for getting an optimal yield.

1951. Singh, S.R.; Kamath, M.K.; Bedford, G.O.; 
Uluinaceva, J.; Chandra, V.; Autar, M.L.; Lal, S.N.; Misikini, 
J.; Sharma, S.D. 1980. Plant protection: Entomology. Fiji 
Dep. of Agriculture, Annual Research Report For the years 
1974 and 1975. p. 53-57.
• Summary: This report on agriculture in Fiji is divided into 
two parts. The fi rst (p. 1-65) reviews investigations of 1974, 
and the second (p. 67-141) reviews those of 1975. Both 
sections on plant protection discuss soybeans.
 The section titled “Control of the Bean Fly, 
Melagromyza phaseoli (Diptera: Agromyzidae)” (p. 53-55) 
states: “The bean fl y, Melagromyza phaseoli, causes severe 
damage to soyabean in Fiji. Though the fl y has been recorded 
for a long time, it had never appeared as a major pest until 
recently when soyabean planting was extended at Legalega.” 
Insecticide trial were conducted using 6 insecticides at 
several concentrations and two dose rates. They are applied 
both as granules and as sprays. Two tables show the results. 
Using soil treatment with granular insecticides, Carbofuram 
3% gave the best results (57.0% mean infestation and 639 
kg/ha mean yield). None of the spray treatments worked 
well; they were too phytotoxic. Address: Fiji.

1952. Soekarna, D. 1980. Status of insect pest management 
in Indonesia (Abstract). In: F.T. Corbin, ed. 1980. World 
Soybean Research Conference II: Abstracts. Boulder, 
Colorado: Westview Press. 124 p. See p. 18.
• Summary: “Soybeans in Indonesia occupy the fi fth place 
among the foodcrops. From 1973 to 1976 the average 
annual harvested acreage was 724,902 hectares with a total 
production of 550,523 tons and an average yield of 7.6 
quintals [1 quintal = 100 kg] per hectare. Low production 
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was attributed primarily to insect damage.” Address: Central 
Research Inst. for Agriculture, Bogor, Indonesia.

1953. South Africa, Department of Agricultural Technical 
Services. 1980. Annual report of the Secretary of 
Agricultural Technical Services for the period 1 July 1978 to 
30 June 1979. Pretoria, South Africa. 114 p.
• Summary: In Part 2, titled “Plant Production 
Improvement,” the section on “Oilseeds and Protein-Rich 
Seeds” (p. 8-13) discusses soya beans (p. 8): “A very 
successful cultivar evaluation programme was completed 
during the past season. All the commercially available 
cultivars and a series of new strains and introductions were 
planted in the course of the trials in all the most important 
production areas.” Yields of up to 4 tonnes/ha were obtained.
 Also contains a section on groundnuts (p. 8). Address: 
Pretoria, South Africa.

1954. Summerfi eld, R.J.; Wien, H.C. 1980. Effects of 
photoperiod and air temperature on growth and yield of 
economic legumes. In: R.J. Summerfi eld and A.H. Bunting, 
eds. 1980. Advances in Legume Science. Royal Botanic 
Gardens, Kew, Richmond, Surrey, England. xvi + 668 p. See 
p. 17-36. [94 ref]
• Summary: “Grain legume crops are affected more than 
most others by the vagaries of weather and climate. Seasonal 
variations in, and interactions between, photoperiod and air 
temperature, coupled with different diurnal thermal regimes 
which depend not only on latitude but also on altitude, are 
the major environmental factors that regulate the rate and 
duration of vegetative growth and the realisation of the 
consequent yield potential.” Address: 1. Univ. of Reading, 
England; 2. IITA, Ibadan, Nigeria.

1955. Viner, R.; Vesper, S.; Saua, A. (Miss); Prasad, M.; 
Chinappa, N.; Nath, R.; Chandra, S.; Namoumou, S. (Mrs). 
1980. Dry zone crops. Fiji Dep. of Agriculture, Annual 
Research Report For the years 1974 and 1975. p. 97-102.
• Summary: This report on agriculture in Fiji is divided into 
two parts. The fi rst (p. 1-65) reviews investigations of 1974, 
and the second (p. 67-141) reviews those of 1975. In part 
two, the section titled “Dry zone crops” (p. 97-102) discusses 
the following crops that were tested: Sorghum, soyabean, 
peanuts, cowpea, mung bean, pigeon pea, and duruka.
 The subsection on soyabean discusses: Variety trial, 
disease trial, location plot, time of sowing investigation, 
and herbicide investigation. “Investigations were continued 
screening new introductions from the U.S.A. against existing 
Australian lines. A drought in January affected the trial” as 
did herbicide drift. The following were tested in the variety 
trial: FDA 18984, Ross, Daintree, FDA 18988, FDA 18974, 
FDA 18980, Davis, Bragg, Ranson, and Hill. The American 
varieties are not suited to January sowing (they produce 
short, early maturing plants), but earlier planting may not be 

practical under Fiji conditions.
 The following were tested in the disease trial (mainly 
against Bacteria Pustule–Xanthomonas phaseoli var. 
sojense): K53, Daintree, 71-10, Ross, 49-38, 49-8, 16285, 
Avoyelles, 71-20, Mamloxi, 16284, Hernon 49, Semster 
(white fl owers), K162, Semster (purple fl owers), Hardee, 
Hampton, Picket.
 “Location plot: Three promising varieties were sown at 
18 sites on farms and stations in Vanua Levu and Viti Levu 
[Fiji’s two main islands] in January and early February. Basal 
fertilizer dressing was applied before sowing and carbofuran 
was placed in the furrow at sowing. The mean yield at all 
sites and the best location yield (in kg/ha) were: Ross (557 / 
1,100). Daintree (575 / 1,331). K53 (528 / 1,392).
 “Soyabean requires a high level of management together 
with assured dry weather during the seed maturity period. 
Several trials that showed great promise during the early 
stages, suffered excessively with pod rotting resulting in low 
returns.” Best yields were obtained from late December to 
early January sowings. Address: Fiji.

1956. Tsukamoto, J.Y. 1980? Some information about 
soybeans in the Prairie Provinces. Paper presented. 7 p. 
Undated. Unpublished manuscript.
• Summary: Gives a detailed discussion of soybean variety 
development work in the Prairie Provinces in Canada: 
Manitoba, Saskatchewan, and Alberta. “Soybean production 
in the prairies is not a new venture. Particularly in the 
province of Manitoba, there have been earlier attempts to 
produce soybeans. Furthermore, soybean varieties, such 
as Altona and Portage, were developed by the University 
of Manitoba. Because of management problems and low 
returns, however, commercial production of soybeans 
did not fl ourish in Manitoba. By the early 1970’s, it had 
dwindled to production by only a few seed growers. Finally, 
seed production also ceased as growers realized that the 
production of other seed required less management and 
fewer risks and that the returns from other crops were more 
attractive.
 “In Manitoba, with an early maturing variety 
developing, interest in soybean production was revived, 
fi rst on the part of researchers who were associated with 
this development. Three years ago, with the assistance of 
Dr. R. Hamilton (Agriculture Canada, Brandon), the Prairie 
Bean Growers Association undertook a small scale soybean 
production program. This was done with the aid of New 
Crop Development funds made available from Agriculture 
Canada. The program continued up to 1979 with varying 
measures of success. The variety Portage was used with 
narrow row spacing. Diffi culty was experienced due to the 
short growing season in the project area, combined with 
excessive nitrogen in the soil. In some cases, there was 
diffi culty in controlling weeds...
 “Although it was done only in 1977, Pride Seed 
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Company had 17 test sites, located from Teulon, Manitoba, 
to Yorkton, Saskatchewan, where the adaptation of soybeans 
was studied along with that of corn and sorghum varieties. 
This study also experienced varying degrees of success...
 “In 1979, under Manitoba’s value added crop 
development plan known as the Agro-Man Program, a 
commercial-scale soybean production demonstration was 
initiated. Six farmer cooperators, located from Niverville to 
Melita, were involved...
 “The plan originally was to crush all of the soybeans 
produced under the program at C.S.P. Food Ltd., Altona, in 
order to determine commercial acceptance of an early line 
of soybeans (Maple Presto). Crushing requires a minimum 
of 5000 bushels which was not produced in 1979. In order 
to obtain some crushing information, a composite sample 
of 800 kg was crushed at P.O.S. Pilot Plant Corporation in 
Saskatoon. The results of crushing were satisfactory.”
 The three main varieties tested were Maple Presto, 
Portage, and McCall.
 In Saskatchewan, Dr. Albert Slinkard at the Univ. of 
Saskatchewan has been the only person involved in soybean 
work. He conducted Dr. H. Voldeng’s series 1000 soybean 
yield test at Saskatoon from 1977 to 1979. In Alberta, 12 
growers were involved in the production of about 40 ha 
of King Grain line X005 and 20 ha for Maple Presto for 
seed multiplication in 1979. Yields of 2,156 kg/ha were 
considered good and one farmer on 6 ha achieved 2,706 
kg/ha. In Alberta, numerous scientists at Lethbridge (incl. 
breeder Dr. H. Muendel) and Mr. R. Park at Lacombe and Dr. 
J.E. Andrews are conducting soybean research.
 “In conclusion, it must be stated that sound weed control 
practices are of the utmost importance in the production 
of soybeans in all regions of the prairie provinces. It goes 
without saying that continued varietal improvement and 
studies of other phases of soybean production are necessary.
 “Canada continues to import soybean oil, meal, and 
soybeans for crushing. Obviously, there is a domestic market 
for soybeans. Also there is an opportunity for exports. 
An effective marketing system is necessary if the prairie 
provinces are to realize the great potential in soybean 
production.” Address: Agro-Man Soybean Project Leader, 
Manitoba Dep. of Agriculture, Canada.

1957. Worker, G.F., Jr. 1981. Soybean performance trial at 
Imperial Valley Field Station in 1980. Agronomy Progress 
Report, Agricultural Experiment Station, University. of Calif, 
Davis No. 113. Jan. 30. 6 p.
• Summary: A shatter-resistant variety, such as Rillito, 
should be planted, and varieties from other areas or 
of unknown adaptation should be avoided. Rillito, the 
predominant variety planted in 1978 and 1979, was released 
in 1974 by the Arizona Agricultural Experiment Station. 
The results of the 15 cultivars tested in 1979 at the Imperial 
Valley Field Station are reported in Tables 1, 2, 3, and 4.

 Table 3: The varieties tested, in descending order of 
yield (pounds per acre), are Forrest (2868 lb/acre), Delta Pine 
418, Davis, Delta Pine 466, Cabrillo, AZ-161, Rillito (1998 
lb/acre), Centennial, N77-4262, Delta Pine 469, AZ-1034, 
Bragg, AZ-3046E, Lee 74, Soy-I, and H77-4273 (1032 lb/
acre). Address: Specialist in Agronomy, Univ. of California, 
Imperial Valley Field Station, El Centro, CA 92243.

1958. Cooper, R.L. 1981. Development of short-statured 
soybean cultivars. Crop Science 21(1):127-31. Jan/Feb. [13 
ref]
• Summary: “Research initiated in 1967 in central Illinois in 
highly productive environments (>33 quintals/ha), indicated 
that available indeterminate soybean... cultivars often 
reached a height of 150 cm more and severely lodged during 
the early pod setting stage. Lodging reduced yields as much 
as 23% in highly productive environments... These results 
indicated that currently grown cultivars may be unadapted 
to highly productive environments (35 to 40 q/ha or higher) 
because of the excessive vegetative growth and lodging that 
occurs.”
 “The short-statured lines were more responsive to 
narrow rows and high seeding rates than indeterminate 
cultivars. Narrow row spacing (17-cm) at a seeding rate of 75 
seeds per square meter produced maximum yields. The short-
statured lines, because of their determinate growth type, 
were less able to compensate for early season moisture stress 
than standard-height cultivars. Thus the short-statured types 
selected produced very high yields in good environments, 
but with some loss in yield in poor environments.” Address: 
1. Research Agronomist, AR, SEA, USDA; 2. Prof., Dep. of 
Agronomy, OARDC & Ohio State Univ.

1959. Soybean Digest. 1981. Germplasm exchange [with 
China] aids soybeans. Benefi ts will boost yields. Jan. p. 42.
• Summary: “Scientifi c exchanges focusing on germplasm 
will aid both the U.S. and the People’s Republic of China 
(PRC) in developing stronger, higher yielding soybeans.
 “And utilization exchanges will enable China to further 
expand uses for soybeans and products–and import more 
U.S. soybeans.
 “A recent trade mission to the PRC, sponsored by 
Elanco Products Co., USDA’s Foreign Ag Service and the 
PRC brought this point home to a group of soybean growers: 
Both countries have much to learn from each other.
 “Scientifi c exchanges already have scientists in both 
countries at work, analyzing nitrogen-fi xing bacteria, 
nematode and disease resistance as well as other factors.
 “Work is underway in both countries for complete 
germplasm and scientifi c exchange-which will greatly benefi t 
soybean production.”

1960. MacLeod, J.A.; Sterling, J.D.E. 1981. Soybean 
technology transfer. Research Station Charlottetown, 
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P.E.I., Research Summary For the year 1980. See p. 106. 
(Agriculture Canada Research Branch).
• Summary: “In 1979 a technology transfer program was 
initiated to evaluate the feasibility of producing soybeans on 
Prince Edward Island. Past attempts at soybean production 
were unsuccessful because early maturing varieties were not 
available. Maple Presto, from the Ottawa soybean breeding 
program, was a signifi cant step in the development of 
earlier maturity and evaluation of its potential under Prince 
Edward Island conditions is under investigation.” In 1980 
six growers from Prince Edward Island grew Maple Presto 
soybeans. The highest yield, 1,456.2 kg/ha, was obtained by 
D. Ling in North Winsloe. He planted the soybeans on May 
26 and harvested them (containing 16.0% moisture) on Oct. 
29. Address: Prince Edward Island, Canada.

1961. Tsukamoto, J.Y. 1981. 1980 soybean activities in 
the Prairie Provinces. Paper presented at the 36th Annual 
Meeting of the Expert Committee on Grain Breeding 
(ECGB). 15 p. Held 16-17 Feb. 1981 at Edmonton, Alberta, 
Canada.
• Summary: The Prairie Provinces are Manitoba, 
Saskatchewan, and Alberta. This paper consists of 3 parts. 
Part 1 (p. 1-6, incl. Appendix I) is the basic presentation by 
Joe Tsukamoto, which focuses on developments in Manitoba. 
Approximately 7,000 bu of Maple Presto were harvested 
from a demonstration project and crushed at C.S.P. Foods 
in Altona to determine the commercial acceptance of this 
variety.
 Part 2 (Appendix II, p. 7-14) is titled “The development 
of new short-season soybean varieties,” by H.D. Voldeng of 
Agriculture Canada, Ottawa. “There are four characteristics 
that are of special concern to the plant breeder when he 
evaluates the potential of a promising new strain: yield, 
maturity, oil content and protein content. Growers are 
particularly interested in yield and maturity, whereas industry 
is concerned with oil and protein levels... In general higher 
yields are produced by later maturing cultivars.” According 
to table 1, the variety that matures in the shortest time, Maple 
Presto, requires only 101 days in Manitoba, and gives a yield 
of 1,980 kg/ha.
 Part 3 (Appendix III, p. 15) is titled “Report on soybeans 
in Southern Alberta, 1980,” by Hans-Henning Muendel 
of Agriculture Canada Research Station, Lethbridge, 
Alberta T1J 4B1, Canada. It discusses commercial trials 
(including tests of small-seeded “natto” types), agronomic 
and physiological studies, and varietal testing and breeding. 
Address: Manitoba Agriculture.

1962. Specht, James E. 1981. The contribution of genetic 
technology to improved soybean productivity. Soybean News 
(NSCIC) 32(3):1-2, 4. April.
• Summary: “The gradual increase in soybean yields in the 
United States has been due to a combination of improved 

varieties (i.e., genetic technology) and improved production 
technology. Both of these technological inputs have 
contributed to the gradual increase in soybean productivity 
in the United States. The magnitude of the contribution of 
improved varieties relative to the contribution of all other 
technological inputs into soybean production is diffi cult 
to ascertain. The diffi culty resides in the fact that varietal 
improvement refl ects a gain in genetic yield potential 
whereas improvement in production agronomy refl ects a 
gain in environmental yield potential. Consequently, one 
cannot measure either one independently of the other. In 
addition, the situation is further complicated by genotype x 
environment interaction for yield, which implies that genetic 
yield potential depends upon the specifi c environment it was 
measured in.
 “Some idea of the magnitude of the increased yield 
potential attributable to soybean breeding efforts can be 
gained, however, by a comparison of recent variety releases 
with older ones, if one recognizes that such estimates depend 
on the testing environment. Several such comparisons have 
been made. Virgil Luedders of Missouri observed that recent 
varieties (post-1960 release) yielded 45% more than older 
varieties (pre-1940 release). H.R. Boerma of Georgia noted 
that in the southeastern U.S., genetic technology inputs 
increased yield potential an average of 0.7% per year. J.R. 
Wilcox and colleagues of Purdue observed that in the north 
central U.S., recent variety releases yielded 25% more than 
varieties released 50 years previously, when tested over a 
broad array of environments.
 “Recently I and my colleague Jim Williams evaluated 
the yield potential of 240 experiment station varieties of 
maturity groups 00 to IV that had been released over the last 
75 years. The trials were conducted over 3 years on a highly 
fertile site with optimum management conditions including 
irrigation to eliminate any possibility of water stress. The 
average yield level in these trials was 2700 kg/ha (40 bu/
ac) indicating a productive environment for expression of 
yield potential. A regression analysis of variety yield versus 
year of variety release revealed that genetic technology had 
improved the genetic yield potential approximately 18.5 
kg/ha (0.27 bu/ac) per year. A similar regression analysis 
involving USDA soybean yield estimates for the U.S. since 
1924 indicated that soybean yields had increased about 21.0 
kg/ha (0.31 bu/ac) per year; an annual yield gain attributable 
to the gradual input of all technological innovations into 
soybean production (e.g., improved varieties, better weed 
control, narrower row spacings, more optimum planting 
dates, etc.). A similar estimate only for states where maturity 
group IV or earlier varieties are grown was slightly higher, 
23.2 kg/ha (0.35 bu/ac).
 “A direct comparison of the annual yield gain 
attributable to genetic technology with annual yield gain 
attributable to all technology would be misleading since the 
former was measured under optimum experiment station 
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conditions (thus refl ecting genetic potential) whereas the 
latter was estimated from average on-farm conditions (thus 
refl ecting both genetic and environmental constraints). 
However, the fi gures are useful in that they show that varietal 
improvement had increased soybean yield potential at an 
annual rate equivalent to 80% of the annual rate of realized 
yield associated with all technological inputs into U.S. 
soybean production.
 “While this paints a rosy picture for soybean breeding, 
there are a few `thorns in the garden.’ For one thing, the 
regression analysis is distorted by the low yield potential of 
the very old varieties. Figure 1 illustrates this point very well 
with our data for varieties of maturity group II. Note that the 
trend line for annual yield gains due to genetic technology 
over the entire period is 30.6 kg/ha (0.46 bu/ac).
 “Prior to about 1945, varieties were simply releases of 
plant introductions from the Orient or pure line selections 
from these. The calculated annual yield gain trend for pre-
1945 releases was near zero. After 1945, varieties were 
developed from selection within the progenies derived 
from the planned hybridization of two parents. In effect, the 
implementation of a different breeding procedure caused a 
‘quantum jump’ in yield potential of about 36% for maturity 
group II varieties based on 1943 trend line intercepts (Figure 
1). The average ‘quantum jump’ considering all maturity 
groups was 25%! In effect, this boost in yield potential for 
soybean genotypes calls to mind that occurring with the 
development of hybrid corn.
 “However, the disconcerting feature of Figure 1 is the 
slower annual gain in yield potential since 1943; 4.3 kg/ha 
(0.06 bu/ac) for maturity group II varieties, 12.5 kg/ha (0.19 
bu/ac) when averaged over all maturity groups. Thus, in the 
last 40 years, the annual increases in genetic yield potential 
have been only 50% of the annual increases in average on-
farm realized yield in the north central U.S. This is not to say 
that soybean breeding efforts during the last 40 years were 
inadequate. On the contrary, the average level of on-farm 
agronomic practices (coupled, of course, with environmental 
restraints beyond the control of the farmer) does not as yet 
permit the full expression of the yield potential of recent 
variety releases. In other words, implementation of improved 
agronomic practices on the farm lags far behind the almost 
immediate adoption by producers of new varieties as these 
are released.
 “It is important, however, that soybean breeders 
maintain or raise the annual gains due to enhanced genetic 
potential, if only to prepare for the certainty of eventual 
adoption of improved agronomic inputs. How can this be 
achieved? In my opinion, there are two approaches. Figure 
1 illustrates that the ‘quantum jump’ in soybean genetic 
yield potential was due to the implementation of a new 
(at that time) breeding method involving hybridization of 
two parents followed by selection in subsequent selfed 
generations. The advantage of this breeding procedure over 

the old method can be attributed to the enhancement in 
genetic variability (arising from the `pooling’ of parental 
genes) and to the opportunity to allow recombination of 
desirable genes of both parents into a single genotype. In 
this respect, soybean breeders may do well to consider using 
breeding methods which maximize genetic variability and 
recombination. A breeding method that has been recognized 
for years as having defi nite advantages over traditional 
breeding methods is recurrent selection within random-mated 
soybean populations. Some of these advantages are (1) 
optimization of genetic variability because of the inclusion 
of many parents of diverse origin in the base population, (2) 
optimization of the opportunities for recombination because 
of the minimal amount of selfi ng between mating and 
selection, and (3) optimizing the effectiveness of selection 
in increasing the frequency of desired genes and gene 
combinations because of the cumulative effects of repetitive 
selection. While there are some diffi culties associated with 
making the large numbers of crosses required for intermating 
and in testing small numbers of progenies from single plants, 
these can probably be overcome with the use of genetic 
male sterility and hill plot testing. In my opinion, recurrent 
selection methods offer much with respect to improving 
soybean genetic yield potential.
 “Another area worthy of exploitation by soybean 
breeders is genotype by environment interaction. The 
existence of these interactions implies that certain production 
environments or management systems may require 
particular genotypes whose phenotypic features provide the 
necessary prerequisite to maximal exploitation of the yield 
potential available in these environments. An example is the 
development of determinate varieties in the north central 
U.S. for productive environments where lodging may prevent 
full expression of the yield potential of traditional varieties. 
Too often, the decision to release a new variety is based on 
its average yield performance, relative to check varieties, 
across the broad array of regional test environments. Such 
decisions should also include attention to specifi c yield 
performance if genotype x environment interaction is to be 
effectively exploited.
 “In summary, I believe that the contribution of genetic 
technology to enhanced soybean productivity has been 
and will continue to be a substantial one. Although much 
of the genetic yield potential of current improved varieties 
is unrealized due to a lag in the adoption of improved 
production practices on the farm, In my view, the gradual 
improvement in soybean yields as production constraints are 
removed is inevitable. The higher the yield level becomes, 
the greater will be the proportional contribution of improved 
varieties to even further yield increases.”
 A small portrait photo shows James E. Specht. Address: 
Assoc. Prof. of Agronomy, Univ. of Nebraska, Lincoln, 
Nebraska 68583.
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1963. Benisch, Reginald. 1981. Soja in Oesterreich: Der 
zaehe Kampf gegen den Wolf [Soybeans in Austria: The 
tough struggle against (Mr.) Wolf]. Trend (Austria). May. p. 
176-81. No. 5. [Ger]
• Summary: When Dipl. Engineer Anton Wolf fi rst planted 
Soviet and Canadian soybean seeds in Austria in 1975, he 
was prepared for an intense but vehement battle against 
rural ignorance. But the 52 year old researcher (of climate 
and plants at the Central Bureau for Meteorology and 
Geodynamics in Vienna-Döbling) wanted to prove that 
soybeans in Austria were not a botanical insanity. According 
to agronomists, soybeans only do well in places like the USA 
and Brazil. In 1978 Wolf’s project to acclimatize soybeans to 
Austria fi rst started to show success, with yields comparable 
to those obtained in the USA. Quickly the American soybean 
lobby entered the picture in order to protect the monopoly of 
a handful of U.S. fi rms. A group of emissaries fl ew to Vienna 
to try to stop the agronomic trials. They registered a quick 
partial success. The Austrian Minister of Trade took seriously 
their threat to hinder imports of Austrian cheese to America, 
and let the project of an Austrian oil mill lie dormant. But 
Wolf expanded his trials and was soon getting yields of 3,500 
kg/ha. The Soya Circle (Sojaring), a 2-year old association 
of farmers testing soybeans, was made solid by the threat. 
People were considering starting an oil mill in Austria but 
didn’t for lack of hope in good oilseed yields.
 Josef Rickl, a miller from Grosschweinbarth in 
Weinviertel, has been also been a soybean farmer for 3 
years. He would like to make a micronized whole soy fl our 
at the Wolkersdorfer Suesswarenfabrik Candita for use in 
confections. Austria presently imports 97% of her protein 
and fat. “In Austria, soya is really no novelty. Since the 
late 1800s the beans were planted with great success in the 
territory of the present republic, with yields of 2,000 kg/ha. 
Austria exported seeds to the Near East and North Africa. In 
the 1940s a soya cookbook was published. In 1945 soybeans 
suddenly disappeared from Austrian fi elds, supposedly at the 
instigation of the American occupation forces. Soy became 
forgotten and the adapted varieties were lost forever.
 “Soy cultivation tests show that the wonderplant grows 
very well here. In spite of that, it seems that the plan to 
enrich agriculture through the regular planting of a protein 
rich bean and to balance trade, for clear reasons, is withering 
in the offi cial drawer.”
 A photo shows a folded Herald Tribune, three golden 
bullets on one side, and an uprooted soybean plant on the 
other. Wolf’s address is Wallriss Strasse 45/3/6, A-1180 
Wien, Austria.

1964. Dumont, R. 1981. L’expérimentation sur le soja au 
Bénin et au Togo jusqu’en 1976 [Soybean experiments 
in Benin and Togo up until 1976]. Agronomie Tropicale 
(France) 36(2):151-63. April/June. [Fre; eng]
• Summary: Three sets of trials are reported; the main 

soybean trials were conducted by IRAT in Benin and Togo 
from 1969 to 1976. Benin is located just to the east of Togo; 
they share a long border and similar ecosystems and climatic 
conditions. In Benin, the trials were conducted at Niaouli in 
the south and Ina in the north. In Togo, they were conducted 
at Davié in the south, Amoutchou in the middle, and 
Kitangbao in the north. A map shows these locations in the 
two countries with isohyets (lines connecting areas of equal 
rainfall) from 900 to 1,400 mm/year.
 The work began in 1969 with the introduction to 
Niaouli, Benin, of 45 soybean varieties (originally from 
Taiwan, the Central African Republic, Madagascar, and 
Senegal). In 1975 it expanded with the participation of IRAT 
at Benin and Togo in the INTSOY trials. Lines from ISRA 
(of Bambey, Senegal) were multiplied at Ina, Benin, in 1975. 
These lines gave very good yields, from 2,300 kg/ha to 1,607 
kg/ha, with 6 varieties yielding over 2,000 kg/ha. INTSOY 
trials in Togo began in May 1975, with IRAT-Togo working 
as a cooperator. The major growing season in each country 
is from late April to late June. The minor season is from late 
September to late December.
 The crop appears to grow well in the northern part of 
both countries (at about 10º north latitude), where rainfall is 
adequate (between 1,200 and 1,300 mm/year). Yields above 
3,000 kg/ha were obtained regularly. Jupiter (3,183 kg/ha), 
Hardee (3,166), and Davis (3,142) gave the best average 
yields over 2 years. Address: Ingénieur IRAT–Détaché à 
l’Institut des Savanes, Bouake, Ivory Coast.

1965. Iowa Agriculture and Home Economics Experiment 
Station. 1981. Notice of release of Vinton 81 soybeans to 
seed producers. Ames, Iowa. 2 p. Aug. 14. Unpublished 
typescript. 28 cm.
• Summary: “The Iowa Agriculture and Home Economics 
Experiment Station and the cooperators listed above [Puerto 
Rico Agric. Exp. Station, Ohio Agricultural Research and 
Development Center, and USDA] announce the release of a 
new soybean cultivar named Vinton 81. It is a large-seeded 
specialty cultivar similar in performance to Vinton, but with 
resistance to races 1 to 3 and 6 to 9 of phytophthora rot 
[caused by Phytophthora megasperma (Drechs.) var. sojae 
A.A. Hildebrandt] to which Vinton is susceptible.”
 The parents of Vinton 81 include Vinton, Harosoy and 
Higan. “The four backcrosses made in developing Vinton 81 
took place in Isabella, Puerto Rico and Ames, Iowa, during 
1975 to 1977.” A table shows the average performance of 
the four Vinton 81 lines in Iowa during 1980 compared with 
Vinton. Yield (bu/acre): 54.3 / 53.1. Seed weight (g/100 
seed): 23.4 / 23.0. Seed protein content: 44.4% / 44.7%. Seed 
oil content: 19.9% / 19.1%.
 Vinton 81 is of Group I maturity, averaging about the 
same as Vinton. It has “dull yellow seeds with yellow hila. 
Vinton 81 can be distinguished from Vinton by its resistance 
to phytophthora rot.” “Seed of Vinton 81 was produced 
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by the foundation seed organization in Iowa during 1981. 
Foundation seed will be distributed in 1982 to seed producers 
in Iowa who are engaged in the production of large-seeded 
cultivars for specialty use. Breeder seed will be maintained 
by the Iowa Agriculture and Home Economics Experiment 
Station. Each agency will be responsible for its own publicity 
with the understanding that the date for simultaneous release 
will be August 14, 1981.”
 Note: This is the earliest document seen (Nov. 2020) 
that mentions the soybean variety Vinton 81. Address: Ames, 
Iowa.

1966. Bhatnagar, P.S.; Ram, Harihar. 1981. Soyabean 
utilisation in India. Economic Times (Bombay, India). Aug. 
19. p. 4.
• Summary: The soyabean is now recognized to have the 
potential to bridge the gap between the national need and 
availability of both protein and oil. Soyabeans were planted 
on approximately 6 lakh hectares in 1981-82. The export of 
“defatted soymeal” is expected to be extensive.
 In the Bareilly district of Uttar Pradesh a maximum 
yield of 3,742 kg/ha has been obtained on demonstration 
plots organized by SPRA in 1979-80.
 Commercial soy products include Nutri-Nugget, Protein-
Plus, Protennoc, Shakti-Ahar, Soya Sattu, etc. Commercial 
organizations have been making extrusion cooked products, 
such as full-fat and defatted soy fl our, using a Wenger X-25 
machine.
 The suggested pattern of soyabean utilisation in India 
is of both the Japanese and American type. The “Japanese 
pattern will help us to formulate food products which fi t in 
with our dietary pattern.
 Contains many tables such as: 10. Average yield of 
soyabean and other pulses under the same conditions (in 
kg per ha): Soybean 2,960. Pigeonpea (Arhar) 1,660. Black 
gram (Urd) 1,040. Cowpea 1,040. Green gram (Mung) 880.

1967. Acton, Robert W. 1981. Details on history of the 
American Soybean Association (Interview). SoyaScan Notes. 
Nov. 9. Conducted by William Shurtleff of Soyfoods Center.
• Summary: The ASA offi ce in Paris, France opened on 
1 March 1977 and closed in Sept. 1980. The ASA Market 
Development Foundation was started in 1968 when the 
checkoff program started. [Note: Not true. The checkoff 
program started in 1966 in North Carolina.] In Dec. 1980 it 
merged with the ASA Research Foundation to become the 
ASA Development Foundation.
 Twenty-four states have state soybean associations, 
and 23 of these have a checkoff program. Three states have 
an association but no checkoff program: Wisconsin, Ohio, 
and Indiana. Florida has had a ½ cent checkoff since March 
1971, and they still do. Wisconsin has never had a checkoff, 
but ASA hopes to get one approved in 1982 legislation. 
In Indiana, growers did not pass the checkoff in 1980; the 

problem is getting it past the legislative body. A key farm 
leader opposes the checkoff. 48% of the farmers in the state 
voted for it, but a 2/3 majority is needed. Ohio is the same 
as Indiana. The 4th vote failed. It passed by a majority but 
needs 2/3 of the votes to pass. Key legislators oppose it. 
They feel that the grain companies should promote soybeans, 
not the federal government. They also feel that people will 
buy soybeans anyway, whether or not they are promoted.
 In a state with a ½ cent per bushel checkoff, a farmer 
growing 200 acres of soybeans that yield 40 bu/acre would 
harvest 8,000 bu and pay $40 checkoff–not much. Address: 
Senior Economist, ASA, St. Louis, Missouri.

1968. Judy, W.H.; Jackobs, J.A.; Engelbrecht-Wiggans, E.A. 
1981. International soybean variety experiment: Sixth report 
of results, 1978. INTSOY Series No. 21. Nov. xi + 305 p. 
(College of Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: In the ISVEX trials, soybeans were tested in the 
following regions and countries: Africa: Algeria, Botswana, 
Cameroon, Egypt, Ethiopia, Gabon, Ghana, Malawi, 
Morocco, Rwanda, Senegal, Somalia, Sudan, Tanzania, 
Upper Volta, Zaire, Zambia, Zimbabwe.
 Asia: Bangladesh, Taiwan, India, Indonesia, Korea, 
Malaysia, Nepal, Pakistan, Sri Lanka, Thailand.
 Europe: Italy, Poland, Portugal.
 Mesoamerica: Costa Rica, Dominican Republic, 
Guatemala, Honduras.
 Middle East: Iran, Iraq, Saudi Arabia, Turkey.
 North America: United States.
 Oceania: Fiji, Tahiti.
 South America: Argentina, Bolivia, Brazil, Chile, 
Colombia, Ecuador, French Guiana, Paraguay, Peru, 
Venezuela.
 Results of the fi rst ISVEX trials in Morocco are 
reported. Soybeans were grown at three sites: (1) Berkane. 
Date planted: 22 May 1978. Cooperator: M.A. Yacoubi. Best 
yield: Harcor 3,724 kg/ha. (2) Gharb. Date planted: 13 May 
1978. Cooperator: M.A. Yacoubi. Best yield: Elf 3,046 kg/
ha. (3) Tadla. Date planted: 12 June 1978. Cooperator: Nadah 
Driss. Best yield: Crawford 3,370 kg/ha. Address: Univ. of 
Illinois, Urbana.

1969. Marking, Syl. 1981. Checkoff: Profi t builder or ripoff? 
Soybean Digest. Nov. p. 37-39.
• Summary: The soybean checkoff program is not a 
government program. It was designed 13 years ago 
by growers to reduce government interference in the 
marketplace–and to create more markets. Dozens of surveys 
and interviews show that every farmer who takes the time 
to study the facts and understand the checkoff program, he 
will be sold on it almost 100% of the time–regardless of his 
previous views.
 “The American Soybean Association (ASA), organized 
in 1920, has 24 affi liated state associations. Nearly 20,000 
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U.S. farmers pay up to $36 per year in state and national 
dues to belong.
 “And 23 states have grower checkoff programs–9 at 
one cent per bushel, 14 at one-half cent. Out of 630,000 U.S. 
soybean growers, roughly 475,000 in those 23 states invest 
a portion of their profi t–less than a tenth of a percent–in 
market expansion and research activities to increase demand 
for U.S. soybeans, increase yields, and cut per-bushel costs. 
It’s a lot like putting on fertilizer.
 In 1950, 13.9% of U.S. soybeans were exported. Since 
1970 the fi gure has ranged from 50% to 55.1%.
 In fi scal 1980 member dues collected totaled $311,483; 
they are used to fund member services. By state law, 
checkoff funds cannot be used for lobbying efforts, except 
in Minnesota. “Your checkoff dollars fund state and national 
research and worldwide market development programs. Your 
state soybean promotion board, also made up of soybean 
growers, allocates checkoff dollars on the state level. On the 
national level, soybean growers on the separate American 
Soybean Development Foundation (ASDF) are responsible 
for distributing funds for market development, research and 
education programs carried out by ASA staff.” Note 1. This 
is the earliest document seen (April 2007) that mentions the 
American Soybean Development Foundation (ASDF), a very 
important organization that distributes checkoff funds.
 ASA income for fi scal year 1980 totaled $16.17 million, 
as follows: Third party services 40.9% (Note 2. This is 
generally foreign industry interests cooperating with ASA 
on market development projects.) Soybean checkoff funds 
35.1%. FAS Foreign Agricultural Service / USDA funds 
17.8%. Other income 6.2%. Expenses for FY80: Market 
development 71.4%. Research 19.2%. Membership / 
government relations 4.7%. Administration 3%. Information 
and education 1.7%.
 A farmer who grows 300 acres of soybeans with a yield 
of 40 bushels/acre invests about $120 per year. But each 
dollar invested by this farmer attracts 2 more dollars to 
ASA’s total budget.
 Four states that have checkoff programs are examined: 
Iowa, Arkansas, Minnesota, and South Carolina. Two 
states without a checkoff program are also discussed: Ohio 
and Indiana. A map shows the number of cents per bushel 
checked off by each state.

1970. Marking, Syl. 1981. Big yields overpower costs: here’s 
how to disarm skyrocketing production expenses. Soybean 
Digest Nov. p. 13N, 15N.
• Summary: With higher yields, profi ts increase faster than 
costs. So the best way to make money raising soybeans is to 
focus on increasing your yields.
 Using University of Illinois data based on 300 acres and 
soybeans selling at $7.50 a bushel: With a yield of 30 bu/acre 
(about average) you would lose $12,600.
 With a yield of 40 bu/acre you would earn $7,500.

 With a yield of 50 bu/acre you would earn $27,300.
 With a yield of 60 bu/acre you would earn $46,800.

1971. Blair & Ketchums. 1981. New beans for the north. 
8:28, 30. Dec.
• Summary: Dr. Yun-Tzu Kiang, associate professor of 
plant science at the University of New Hampshire, has been 
breeding lines of soybeans for 7 years on a research farm in 
Durham, New Hampshire. He has developed two new short-
season varieties that produce mature, dry soybean before 
frost. One type requires 75 days to produce immature green 
beans (which are large, tender, and sweet when cooked as 
a vegetable), and 115 days to produce dry, mature beans. 
The second type, which doesn’t grow as tall, takes 70 and 
100 days respectively; it is considered ideal for vegetable 
gardens. And his beans have been getting high yields, about 
45 bushels/acre, compared with the typical 30-35.

1972. Scott, Andrew, Jr.; Sapra, Val T. 1981. Soybean, 
triticale and wheat production in West-Central Africa 
(Abstract). Agronomy Abstracts 73:46-47. Nov/Dec. 73rd 
annual meeting, American Society of Agronomy.
• Summary: Variety trials of soybeans, triticale, and wheat 
were conducted in three West-Central African countries–
Upper Volta, Cameroun [Cameroon], and Gabon. The results 
have been encouraging, with several soybean varieties 
from maturity group IX yielding more than 2,200 kg/ha. 
Production problems include seed conservation, nodulation, 
insect-control, weed control, etc. Address: Rio Farms Inc., 
Alabama A&M Univ.

1973. IITA. 1981. High-yielding varieties technology–A 
multilocational crop improvement program for rice, maize, 
cowpeas and soybeans in tropical Africa. Revised ed. Ibadan, 
Nigeria: International Institute of Tropical Agriculture. 65 p. 
21 x 28 cm. Saddle stiched. *
• Summary: Developed to attract funding from the 
Commission of European Communities. Address: Ibadan, 
Nigeria.

1974. IRAT, France. 1981. Rapport annuel 1980 [Annual 
report 1980]. Paris: IRAT (Institut de Recherches 
Agronomiques Tropicales et des Cultures Vivrieres). xxvii + 
256 p. [4 ref. Fre]
• Summary: The section titled “Soybeans” (Le Soja) (p. 93-
111), after the Introduction, reports the results of: Varietal 
improvement: Genetic resources, criteria for selection, 
selection, varietal evaluation. Conditions and methods 
of soybean seed storage. Inoculation: Dosage of liquid 
inoculum, types and storage of inoculum, graph of number 
of nodules vs. dosage, production of inoculum, survival of 
Rhizobium bacteria, interaction of inoculation x variety. 
Mineral nutrition and fertilizers: Organic matter, phosphates. 
Cultivation techniques: Density of planting, date of planting. 
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Control of pests, diseases, and weeds. Production systems. 
Publications. Soybeans were grown and research conducted 
in the following countries and areas: Senegal, Cameroon, 
Benin, French Guiana (Guyane), Ivory Coast, Upper Volta, 
Togo, Madagascar, and [French] Polynesia (Papara station, 
in Tahiti). Varieties mentioned include: Amsoy, Coker 240, 
Forrest, Hardee, IAC 2 (Brazil), ISRA 26/72, ISRA 44A/73, 
Jupiter, and Williams.
 The introduction discusses world soybean production, 
which in 1980 was 10% less than in 1979 but 80% more than 
in 1970. Only four countries produce more than 1 million 
metric tons of soybeans a year: USA 48.31 million. Brazil 
15.128 million. China 13.735 million. Argentina 3.240 
million. It is interesting to note that in 1970 Brazil produced 
only 1.5 million tonnes and Argentina only 40,000 tonnes. 
The average soybean yield worldwide is 1.5 tonnes/ha. It is 
about 1.8 tonnes in the USA, Brazil and Argentina.
 In 1979 world exports of whole soybeans was 25 million 
tonnes, with the USA exporting 21 million, Argentina 2.8 
million, and Brazil 0.6 million. Soybean production in 
Africa is 240,000 tonnes, of which 75,000 tonnes comes 
from Nigeria. Nevertheless, projects for the development of 
soybean production are underway in several other African 
countries: Madagascar, Cameroon, Togo, and Upper Volta 
(where this “new product” is used in making a traditional 
food product). Address: 110, rue de université, 75007 Paris 
550.32.10, France.

1975. Lassitar, G.C. 1981. Cropping enterprises in eastern 
Upper Volta. Michigan State University, Working Paper No. 
35. (East Lansing, Michigan). *
• Summary: In Upper Volta (Burkina Fasso), a survey of 480 
farm households from 27 villages in 4 zones in the 1970s 
indicated that soybean yields ranged from 42 to 483 kg/
ha. Returns from soybean production were similar to those 
from sorghum or millet. Farmers who supplied soybeans to a 
manufacturer of a soy product earned reasonable profi ts, but 
the market was limited.

1976. Ortiz-Monasterio R., J.I.; Banafunzi, N.M.S.; 
Marquez B., S.R. 1981. Rendimiento de proteína del follaje 
de once nuevos genotipos de soya en una zona elevada, 
Querétaro, México [Yield of protein in the foliage of eleven 
new soybean genotypes in an elevated zone of Queretaro, 
Mexico]. Presented at: Primer Simposium Latinoamericano 
sobre Fuente Energéticas Tropicales. Cuernavaca, Morelos, 
Mexico. [Spa]*

1977. Svoboda, J. 1981. Vliv stanoviste a odrudy na vynos 
semene soje [Soyabean seed yield as affected by site and 
cultivar]. Acta Universitatis Agriculturae, Brno, A Facultas 
Agronomica 29(3-4):171-179. [9 ref. Cze; rus; eng; ger]*
Address: Vysoka skola zemedelska, 662 65 Brno, 
Czechoslovakia.

1978. Toniolo, L.; Mosca, G. 1981. Yield stability in soya 
bean in north-eastern Italy. In: E.S. Bunting, ed. 1981. 
Production and Utilization of Protein in Oilseed Crops. 
Boston and the Hague: Martinus Nijhoff Publishers. See p. 
227-37. [2 ref. Eng]
• Summary: “Introduction: For various reasons, the 
cultivation of soya beans may be of future interest in 
different parts of Italy, and especially in the North-Eastern 
regions.
 “This species has never been cultivated in the past in 
Italy; there are no indigenous types and all the material has 
to be introduced from abroad.
 “To improve our knowledge of the behaviour of soya 
bean, the Institute of Agronomy at the University of Padua 
has started a series of experiments to evaluate the adaptation 
of foreign commercial varieties in our region.
 “This paper presents some conclusions on grain yield 
and its stability.” Address: Inst. of Agronomy, Univ. of 
Padua, Via Gradenigo, 35100 Padua, Italy.

1979. Ageeb, O.A.A.; Khalifa, F.M. 1981. Irrigated soybean 
production in the Sudan. INTSOY Series No. 20. p. 173-
78. W.H. Judy and J.A. Jackobs, eds. Irrigated Soybean 
Production in Arid and Semi-Arid Regions (College of 
Agric., Univ. of Illinois at Urbana-Champaign). [2 ref]
• Summary: Contents: Introduction. Production technology: 
Varietal testing, seeding time, plant spacing, row spacing, 
seeding rate, fertilization and inoculation, irrigation, plant 
protection. Organization: Research facilities.
 Sudan has great potential for growing soybeans. The 
country is a “large exporter of vegetable oil and oil seeds. 
Soybeans are looked on by planters as a crop for the future 
when diversifying crop production for export.” Soybean 
varieties were tested at the Gezira Research Station, Wad 
Medani, between 1973 and 1977. Yields of over 2,700 kg/ha 
were obtained from the Hardee LS variety in 1978. Address: 
1. Senior Agronomist, Gezira Research Station, Wad Medani, 
Sudan; 2. Kenana Research Station, Abu Naama, Sudan.

1980. Aziz, Ali Abdel; Nassib, A.M.; El-Sherbeeny, M.H. 
1981. Irrigated soybean production in Egypt. INTSOY Series 
No. 20. p. 159-67. W.H. Judy and J.A. Jackobs, eds. Irrigated 
Soybean Production in Arid and Semi-Arid Regions (College 
of Agric., Univ. of Illinois at Urbana-Champaign). [18 ref]
• Summary: “In Egypt, experimental plantings of soybeans 
were started 30 years ago; however, research activities have 
been intensifi ed over the past 15 years, especially in the 
improvement of varieties and agronomic techniques. The 
crop has been produced commercially in Egypt since 1974, 
when 1,713 hectares of soybeans were grown, and the area 
under soybean production has increased 20 times in fi ve 
years. During the same period, the average yield increased 
from 0.775 ton per hectare to 2.296 tons per hectare. In 1978, 
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about 51 percent of the total soybean acreage was grown 
in the Delta, 38 percent in Middle Egypt, and 11 percent in 
Upper Egypt...
 “All the soybean meal produced in Egypt is used for 
poultry feed and the country’s requirements were almost met 
in 1978.” Address: Field Crop Research Inst., Agricultural 
Research Center, Giza, Cairo, Egpyt.

1981. Bastidas Ramos, Gilberto. 1981. Irrigated soybean 
production in Colombia. INTSOY Series No. 20. p. 155-
58. W.H. Judy and J.A. Jackobs, eds. Irrigated Soybean 
Production in Arid and Semi-Arid Regions (College of 
Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: “Only 2 percent of Colombia’s soybean 
production is processed for human consumption.
 “Soybeans are a relatively new crop in Colombia. In 
1960, there were 10,000 hectares of soybeans, yielding 1.5 
metric tons per hectare. In recent years, the growing area 
has increased to 70,000 hectares with yields from 1.8 to 
2.1 metric tons per hectare. These yields give Colombia the 
highest yield per unit area of the countries with high yields 
of soybeans.” Address: Inst. Colombiano Agropecuario 
(ICA), Palmira, Colombia.

1982. Beech, Donald F.; Lawn, R.J.; Byth, D.E. 1981. 
Soybean research under irrigation in Northern Australia. 
INTSOY Series No. 20. p. 123-28. W.H. Judy and J.A. 
Jackobs, eds. Irrigated Soybean Production in Arid and 
Semi-Arid Regions (College of Agric., Univ. of Illinois at 
Urbana-Champaign). [4 ref]
• Summary: This report is about research conducted at the 
Kimberley Research Station on the Ord River Scheme, 
located in the northeastern part of Western Australia (15º39’ 
south latitude). In this monsoonal zone, irrigation is essential 
for high, dependable crop yields. Seed yields of up to 2,500 
kg/ha have been obtained commercially using the variety 
Ross and line 49-38. Research suggests that seed yields in 
excess of 4,000 kg/ha are obtainable.
 Most soybean production in Australia is restricted to the 
subtropical areas (25º to 33º south latitude) on the east side 
of the country. Address: CSIRO Div. of Tropical Crops and 
Pastures, Australia; Univ. of Queensland, Australia.

1983. Committee on Legumes. 1981. State of the art 
synthesis: Soybean research. Los Banos, Philippines: Crops 
Research Division, Philippine Council for Agriculture and 
Resources Research and Development (PCARRD). 24 
leaves. Crops Series No. 1. With 8 tables. [55 ref. Eng]
• Summary: Contents: Committee on Legumes. Foreword 
(by Dely P. Gapasin, Director, Crops Research Div.). 
Industry situation. Problem areas attended to. Problem 
areas and recommended research activities. References. 
Appendixes.
 The Committee on Legumes is composed of 12 people, 

including F. Quebral, R. Lantican, B. Mercado, E. Paterno, 
F. Ballon, and L. Ragus. Federico Ballon, MSc, is Technical 
Director, National Soybean Development Program, Ministry 
of Natural Resources, Diliman, Quezon City, Philippines.
 “The state-of-the-art for soybean on which this synthesis 
was based was prepared by the Committee on Legumes 
headed by Dr. Florendo Quebral, Associate Dean and 
Professor of the College of Agriculture, University of the 
Philippines at Los Baños.
 “The Philippine soybean industry is developing fast 
without solid technological base for the crop... The area 
planted to soybean covered 11,250 hectares in 1976 with a 
total production of 8,396 tons valued at 29.4 million pesos... 
To meet the national demand of 193,099 metric tons, the 
country in 1978 imported 176,000 metric tons valued at 
$30.8 million...
 “The national soybean-production program was started 
in 1969 when the DANR (now MNR and MA) harnessed 
900 hectares for soybean and sorghum plantings to meet the 
requirements of the local livestock and poultry industry...
 “The earliest known cultivated soybean variety in the 
country was the small-seeded, late-maturing Ami variety 
(Panganiban, 1980). In 1930, the Bureau of Plant Industry 
[BPI] started screening several introduced varieties which 
resulted in the isolation of four promising varieties (Mis 28 
EB Strain 3910, Mis 38 Dixi, Yellow Biloxi, Dunfi eld) with 
limited adaptability. Their average yield ranged from 0.75-
1.25 t/ha (Manas y Cruz, 1952). Before World War II, the 
introduced varieties Mis 28 EB Strain 3910, Mis 38 Dixi, 
Yellow Biloxi, Macoupin, and Head Green were released for 
commercial planting. In 1939, improvement of promising 
varieties through hybridization was initiated by the BPI with 
the use of introduced varieties: Dunfi eld, Yellow Biloxi, 
Bilomi 1 & 3 (Ami x Yellow Biloxi) and Bilofi eld (Yellow 
Biloxi x Dunfi eld). The fi rst two hybrids had superior protein 
and oil contents (Solpico, 1956). Bilofi eld was promising 
in terms of yield (0.75-1.0 t/ha), qualities of green pods 
(Solpico, 1952). Varietal work was revived in 1955, after 
it ceased in 1941. Years of painstaking selections and fi eld 
testing resulted in the release of two Seed-board varieties: 
B-256 and C-399... In 1961, the legume-breeding program 
at the Department of Agronomy of UPLB was initiated 
through an NSDB grant, expanded through an NFAC grant 
of the MA, and then integrated with the Institute of Plant 
Breeding.” Address: Los Baños, Laguna, Philippines.

1984. Dawood, M.M. 1981. Opening address [Expanding 
soybean production in Egypt]. INTSOY Series No. 20. p. 
1-2. W.H. Judy and J.A. Jackobs, eds. Irrigated Soybean 
Production in Arid and Semi-Arid Regions (College of 
Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: “The response of our farmers to the call to 
grow more soybeans in the last few years and their success 
in recording high levels of production per unit have been 
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remarkable, and their accomplishments are unprecedented 
anywhere. The land in soybean production has jumped from 
about 1,700 hectares at an average of 0.8 ton per hectare in 
1974 to around 34,500 hectares at an average of 2.3 tons per 
hectare in 1978. With a production total of 79,000 tons of 
soybean seed in 1978, Egypt has become self-suffi cient in 
terms of the protein meal required for our poultry industry.” 
Address: Minister of Agriculture, Egypt.

1985. Food and Agricultural Organization of the United 
Nations. 1981. Soybeans: Area harvested, yield, and 
production. FAO Production Yearbook (Rome, Italy) 35:126.
• Summary: The following nations are listed for the fi rst time 
as soybean producers in the FAO Production Yearbook. F = 
FAO estimate. Ivory Coast: Harvested 2,000F ha in 1979, 
4,000 ha in 1980, and 15,000F ha in 1981.
 Madagascar: Achieved yields of 1,222 kg/ha in 1979, 
1,167 kg/ha in 1980, and 1,154 in 1981.
 The 1982 issue of this Yearbook states that Lao was 
renamed Laos.

1986. Hafi z, A. 1981. Soybean improvement and production 
in the Near East and North Africa. INTSOY Series No. 20. p. 
12-13. W.H. Judy and J.A. Jackobs, eds. Irrigated Soybean 
Production in Arid and Semi-Arid Regions (College of 
Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: “The main source of vegetable oil in most of the 
countries of the Near East and North Africa is cotton seed, 
but other oilseed crops are gaining in importance because of 
the big shortage of edible oils. One such crop is soybeans. 
During 1961-1965, the only sizable areas of soybeans were 
grown in Cyprus and Turkey.
 Note 1. This is the earliest reliable document seen (June 
2007) concerning soybeans in Cyprus, or the cultivation of 
soybeans in Cyprus. This document contains the earliest date 
seen for soybeans in Cyprus, or the cultivation of soybeans 
in Cyprus (1961). The source of these soybeans is unknown.
 Soybeans were introduced in other countries during the 
early 1970’s, notably Iran and Egypt; also, to some extent, 
in Pakistan, Iraq, Syria, and the Maghrab. In Iran, the area 
covered during 1977-78 was more than 70,000 hectares; in 
Egypt, 40,000 ha in the 1979 crop season. The average yields 
vary from 1 to 2.5 tons per hectare. Experiment yields have 
even exceeded 4 tons in some countries.
 “Starting in 1975, the Regional Project on fi eld Food 
Crops has been providing some help to interested countries 
in introducing soybeans and expanding the crop area. That 
help consisted of providing variety trials, large quantities of 
seed, and short-term production training.”
 “Large quantities of seeds of identifi ed soybean varieties 
were provided to Pakistan, Egypt, Syria, Afghanistan, Iraq, 
Iran, and Sudan for extensive testing, seed multiplication, 
and release to farmers.”
 Note 2. The Maghrab (more commonly spelled 

“Maghrib” or “Maghreb”) is the Arabic name for northwest 
Africa and, during the Moorish occupation, Spain. The 
term is now used to include Morocco, Algeria, Tunisia, and, 
sometimes, Libya. Yet in this article, none of these four 
countries are specifi cally mentioned by name. Address: FAO 
Regional Offi ce.

1987. Hamdi, Youssef A. 1981. Nitrogen fi xation and 
Rhizobium japonicum carriers under irrigated soil conditions. 
INTSOY Series No. 20. p. 45-56. W.H. Judy and J.A. 
Jackobs, eds. Irrigated Soybean Production in Arid and 
Semi-Arid Regions (College of Agric., Univ. of Illinois at 
Urbana-Champaign). [30 ref]
• Summary: “Abstract: A review is presented covering the 
international activities on nitrogen fi xation and Rhizobium 
japonicum. The topics discussed concerning R. japonicum 
include the: population density in soil; competition among 
strains; introduction into the soil (strain selection, types of 
inoculants, methods of inoculation, survival of rhizobia on 
inoculated seeds, size of inoculum, persistence of rhizobia 
in soil, and response to inoculation); nitrogen fi xation 
during symbiosis as well as the amounts of nitrogen fi xed; 
major factors that promote or inhibit N-fi xation (nutritional 
factors, seed coat diffusates, temperature, moisture, acidity, 
salinity, pesticides, and biotic factors); and the residual 
nitrogen remaining in the soil after a soybean crop has been 
harvested.” Address: Soil Microbiologist, Inst. of Soil and 
Water Research, Agricultural Research Center, Giza, Cairo, 
Egypt.

1988. Izgin, N.; Onder, N. 1981. Irrigated soybean 
production in Turkey. INTSOY Series No. 20. p. 179-
80. W.H. Judy and J.A. Jackobs, eds. Irrigated Soybean 
Production in Arid and Semi-Arid Regions (College of 
Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: Turkey cultivates oilseed crops such as 
sunfl ower, poppy, soybean, saffl ower, cotton, sesame, and 
rape. “Since 1940, soybeans have been grown under rain-
fed conditions in a limited area [in Turkey] along the east 
side of the Black Sea coast. However, there are currently 
plans to introduce soybeans as a second crop following 
wheat in southern coastal areas where irrigation facilities are 
available.
 Nation-wide, about 8,000 tonnes (metric tons) of 
soybeans are produced each year on 6,000 acres of land. The 
average yield is about 1.3 tonnes/ha.
 The Ministry of Agriculture and CARE have worked 
“to develop soybean production in the southern coastal 
areas. Through these efforts, 500 ha of irrigated soybeans 
were planted by contracted farmers in 1978 and 2,000 ha 
in 1979.” The area in 1980 was expected to be 3,000 ha. In 
1978, the yield averaged about 2 tonnes / ha. Amsoy 31 seed 
was provided by CARE for this program. In 1978 the Second 
Crop Research Program was initiated under the Ministry of 
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Agriculture.
 A table shows soybean hectares, yield, and production 
from 1969 to 1978. Hectares peaked at 11,000 in 1970. 
Production peaked at 12,000 tonnes in 1970 and 1972; 
by 1978 it had fallen to 8,000 tonnes. Address: Regional 
Agricultural Research Inst., Ankara, Turkey.

1989. Khair, Abul. 1981. Irrigated soybean production in 
Bangladesh. INTSOY Series No. 20. p. 151-54. W.H. Judy 
and J.A. Jackobs, eds. Irrigated Soybean Production in Arid 
and Semi-Arid Regions (College of Agric., Univ. of Illinois 
at Urbana-Champaign).
• Summary: “Because soybeans are so important as a 
food crop and as an oil crop, the government has launched 
a comprehensive program to promote the large-scale 
production of soybeans. The Bangladesh Coordinated 
Soybean Research Project was established in 1975 to 
conduct research on the introduction, cultivation, and use of 
soybeans in Bangladesh.
 “Agricultural conditions in Bangladesh are ideal for 
producing soybeans throughout the year. Soybean yields 
compare well with the yields of other oil-producing crops. 
Not only soybean oil, but soybean cake, bread, and milk are 
very popular.
 “Only a few hundred hectares of land are now under 
irrigated soybean cultivation. The Bangladesh Coordinated 
Soybean Research Project and the Mennonite Central 
Committee are trying to popularize soybeans in Bangladesh. 
It is expected that a large portion of cultivable land will 
be planted to soybeans by the Bangladesh Agricultural 
Development Corporation, the Directorate of Agriculture 
(Extension and Management), the Mennonite Central 
Committee, and the Bangladesh Coordinated Soybean 
Research Project. From the record of the last few years, the 
observation can be made that the average yield of soybeans 
in Bangladesh is very encouraging, ranging from two to three 
tons per hectare, depending on the management practices 
used and the season of production.” Address: Asst. Prof., 
Dep. of Irrigation and Water Management, Bangladesh 
Agricultural Univ., Mymensingh, Bangladesh.

1990. Matthews, D.J.; Hayes, P. 1981. The yield of soybeans 
under Northern Ireland conditions. Record of Agricultural 
Research (Belfast, Northern Ireland Dep. of Agriculture) 
29:23-27. [7 ref]
• Summary: In 1979 three Swedish and two Canadian 
soybean varieties were grown at Newforge Lane, Belfast, 
Northern Ireland; their growth and yield were compared. The 
performance of 25 other soybean varieties of various origins 
were also evaluated using 20 plants of each variety. Of the 
35 varieties used, only 11 fl owered and 10 set pods. Only 
the three Swedish varieties produced a signifi cant yield and 
only one, Traff, fully matured by late October. Yields were 
low, the highest yielding variety, Bravalla, producing 844 

kg/ha of seed. Seed quality was low with a high proportion 
of abnormal seeds. The existing soybean varieties are not 
considered suited to the conditions of Northern Ireland. 
Address: 1-2. Dep. of Agricultural Botany, Queen’s Univ., 
Belfast BT7 1NN, United Kingdom. Hayes’ additional 
address: Field Botany Research Div., Dep. of Agriculture for 
Northern Ireland, Newforge Lane, Belfast BT9 5 PX.

1991. McClellan, W.D. 1981. Production management 
techniques for irrigated soybeans. INTSOY Series No. 20. p. 
117-22. W.H. Judy and J.A. Jackobs, eds. Irrigated Soybean 
Production in Arid and Semi-Arid Regions (College of 
Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: For irrigated soybeans in California, varietal 
selection is very important. In California, the Williams 
variety has performed quite well at several locations. The 
highest yield from a commercial fi eld has been 4,100 kg/
ha [55.3 bu/acre] with this variety. Including the preplant 
irrigation, soybeans require 60 to 75 cm of water (2 to 2.5 
acre feet) during the crop season. The major soybean pests 
include spider mites (Tetranychus urticae; which suck juices 
from the plants) and lepidopterous insects.
 “The commercial acreage of irrigated soybeans in 
California has increased from 2 hectares in 1973 to over 
10,000 ha in 1978. The majority of these soybeans have 
been planted from mid-June to mid-July as a double crop 
following the harvest of a winter cereal grain... Soybean 
research has been conducted by the University of California 
and the U.S. Department of Agriculture periodically since 
1918. Most of the early research indicated that the yields of 
commercial varieties tested were too low to be economically 
acceptable. With the increased market value for soybeans 
in the early 1970s, growers became more interested in 
the potential of growing this crop on a commercial basis 
under irrigation.” This report concerns research and grower 
experience with soybeans over the last 7-8 years in the hot 
and arid San Joaquin Valley of California [just east and 
northeast of Bakersfi eld]. In that valley, the major irrigated 
fi eld crops are cotton (the major cash crop; 500,000 ha), 
cereal grains (300,000 ha), and alfalfa (250,000 ha). The 
Williams soybean reaches maturity in this valley in 125 
to 130 days. Address: Formerly: Farm Advisor, Univ. of 
California Cooperative Extension Service, Tulare County 
(Visalia), California. Now: Plant Pathology Specialist, ICI 
Americas, Inc., Goldsboro, North Carolina.

1992. Shawky, M.E.; Abd-Elnaim, E.; El-Gayar, A.A.; 
Kandil, M.F. 1981. Soybean yield response to multi-limiting 
soil factors. INTSOY Series No. 20. p. 38-44. W.H. Judy and 
J.A. Jackobs, eds. Irrigated Soybean Production in Arid and 
Semi-Arid Regions (College of Agric., Univ. of Illinois at 
Urbana-Champaign). [30 ref]
• Summary: “Abstract: Fieldwork was carried out at 
the Agricultural Experiment Station of the Faculty of 
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Agriculture, Cairo University, to study the combined effects 
of inoculation, irrigation, and fertilizer levels on the grain 
yield of soybeans grown on nonsaline, nonalkaline, alluvial 
clay loam soil. Treatments in this experiment included three 
levels each of nitrogen fertilizer, phosphorus fertilizer, and 
irrigation water. These were applied on one early maturing 
and one late-maturing soybean cultivar. Half of the planting 
of each cultivar was inoculated with Rhizobium japonicum.
 “In general, the highest yields of soybeans were 
obtained with inoculation, with the second level of irrigation 
(75 percent available water), with 143 kilograms of nitrogen 
per hectare, and with 31.2 kilograms of phosphorus per 
hectare.” Address: 1. Asst. Prof.; 2. Prof.; Both: Soils Dep., 
Faculty of Agriculture, Cairo Univ., Egypt.

1993. Thompson, John A. 1981. Systems of soybean 
production including rotations and multiple cropping. 
INTSOY Series No. 20. p. 111-16. W.H. Judy and J.A. 
Jackobs, eds. Irrigated Soybean Production in Arid and 
Semi-Arid Regions (College of Agric., Univ. of Illinois at 
Urbana-Champaign). [14 ref]
• Summary: In New South Wales, Australia, soybeans are 
usually grown as a full-season, single crop. The harvested 
area of soybeans grown under irrigation has increased from 
about 100 ha in 1968 to 15,000 ha in 1979. Over the same 
period, average yields have risen from 290 kg/ha to more 
than 2,000 kg/ha. Several large commercial fi elds averaged 
3,700 kg/ha during the recent harvest.
 Defi nes and discusses single cropping, multiple cropping 
(incl. sequential cropping and intercropping), rotation, and 
relay cropping. Address: Research Agronomist, Agricultural 
Research Station, Leeton, New South Wales, Australia.

1994. Viner, R.; Prasad, M.; Nath, R.; Kumar, H.; Prasad, R.; 
Nand, S. (Mrs). 1981. Pulses and dry zone crops. Fiji Dep. 
of Agriculture, Annual Research Report For the year 1980. p. 
22-25.
• Summary: The following pulses and dry zone crops were 
tested: Soyabean (also spelled “soya beans”), mung, pigeon 
pea, cowpea, sorghum, maize. Note that testing of peanuts 
was discontinued.
 The subsection on soyabeans discusses: Variety trials, 
rhizobium trials, variety trial #2, spacing x time of sowing, 
herbicide trial. “Three Intsoy variety trials were laid out, 
one at Bua in March, and two at Legalega Station in 
January and March. There were signifi cant yield differences 
between treatments within the trials, but in the combined 
analysis there was no signifi cant difference in yield. Poor 
seed germination reduced plant stand for some of the more 
promising lines. January sowing gave higher yields, but seed 
quality was poor.” At Legalega, the highest yields came from 
Bossier (2,320 kg/ha; Jan. sowing). Rillito (2,080 kg/ha; Jan. 
sowing). Williams (1,810 kg/ha; Jan. sowing). In a combined 
analysis of 3 trials, Bossier gave the highest yields (1,450 kg/

ha). Address: Fiji.

1995. MacLeod, J.A.; Sterling, J.D.E. 1982. Soybean 
technology transfer. Research Station Charlottetown, 
P.E.I., Research Summary For the year 1981. See p. 140. 
(Agriculture Canada Research Branch).
• Summary: “Maple Amber soybeans have adequate 
maturity and good yield potential for many areas of the 
Atlantic Region. Maple Amber, a new soybean variety 
form the Ottawa breeding program was compared to Maple 
Presto on two farms in 1981 under the technological transfer 
program. Maple Amber matured about seven days later than 
Maple Presto in 1981 and it gave an excellent yield at one 
location and a satisfactory yield at the second location.”
 George MacMurdo planted his soybeans at Kelvin on 
May 28 and harvested them on Oct. 16. He obtained a yield 
of 3,028 kg/ha from Maple Amber and 2,337 kg/ha from 
Maple Presto. Address: Prince Edward Island, Canada.

1996. Nyiakura, Orban. 1982. Soyabean production in 
Nigeria–prospects and problems. In: A.M. Emechebe and 
U.R. Pals, eds. 1982. Proceedings of the Second National 
Meeting of the Nigerian Soybean Scientists. 95 p. See p. 12-
18. Held at the Institute for Agricultural Research, Ahmadu 
Bello Univ., Zaria [Nigeria] 19-20 Feb. 1982. Publication 
No. II.
• Summary: “Soyabeans were introduced into Nigeria by 
the explorers and missionaries. The most popular variety in 
Benue State (Nigeria) is the Malayan. The work on soyabean 
in the northern states of Nigeria dates back to 1930 when 
three varieties were introduced to Samaru from the United 
States of America. These varieties were later found to be low 
yielding and ill adapted to the environment of Samaru and 
were soon discarded. The next introduction of soyabean was 
made by the Botanist of the then Regional Research Station, 
Samaru, in 1937 when [varieties named] Malayan, Benares, 
and Trinidad were brought from Malaya, India and Trinidad, 
respectively.
 “Further introductions continued in the 1940s from East 
Africa, Sudan, U.S.A., South Africa, Ceylon, the Far-East, 
Eastern Europe and Australia. These introductions were 
grown in various observation plots at Samaru and at the 
Farm Centres throughout the Northern Provinces during the 
1950s.”
 Nigeria is the leading soybean producing country in 
Africa, and Benue State is the major producer of soyabeans 
in Nigeria, accounting for over two-thirds of the country’s 
production. In Benue State, soyabean production is 
concentrated in the Gboko, Kwande, Katsina-Ala, Gwer, and 
Makurdi areas. Soybean yields are very low compared to 
other major producing countries; in 1979 they were 385 kg/
ha compared with 3,060 kg/ha in Brazil, 2,162 kg/ha in the 
USA, and 904 kg/ha in China.
 Major factors responsible for the decline of the crop 
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in Benue State include marketing, utilization, production, 
competition from other crops, and international competition. 
To correct this the Benue State government has initiated 
an ambitious project for production and processing of 
soyabeans, rice and maize, which will cost over 100 million 
naira. The technical partners, Hawaiian Agronomics 
Company (International) of the USA, have started work 
on the project already. Address: Hon. Commissioner for 
Agriculture, Benue State.

1997. Tsukamoto, J.Y. 1982. Soybean production in western 
Canada. Paper presented at the 37th Annual Meeting of the 
Expert Committee on Grain Breeding (ECGB). 10 p. Held 16 
Feb. 1982.
• Summary: “The commercial scale production of 
soybeans in Western Canada was limited primarily to 
Manitoba because of a lack of markets for soybeans in both 
Saskatchewan and Alberta... According to the cooperators’ 
estimated yields, a total of about 32,500 bushels (884.7 
tonnes) was produced in the Agro-Man soybean production 
demonstration, for which McCall yielded an average of 22 
bushels per acre (1480 kg/ha) and Maple Presto yielded 
about 14.5 bushels per acre (975 kg/ha) (See Table 1)...
 “Cargill Grain Company Limited reported that they 
had three major contracts for the commercial production of 
soybeans using the variety McCall. The fi elds ranged in size 
from 150 acres (61 ha) to 500 acres (202 ha). Yields ranged 
from 22 bushels per acre (1,480 kg/ha) at Morden to 32 
bushels per acre (2,152 kg/ha) in the Emerson and Portage la 
Prairie areas...
 “There also was some production of soybeans not for 
crushing but for human consumption. It is estimated a total 
of approximately 4,500 acres (1,821 ha) of soybeans were 
grown in Manitoba in 1981.” Address: Manitoba Agriculture.

1998. Chaudhary, Rajman P. 1982. [Soybeans in] Nepal. 
INTSOY Series No. 22. p. 157-58. J.B. Sinclair and J.A. 
Jackobs, eds. Soybean Seed Quality and Stand Establishment 
(College of Agric., Univ. of Illinois at Urbana-Champaign). 
[4 ref]
• Summary: Contents: Introduction. Organization.
 “Of the total rainfall, 85 percent comes during the 
monsoon periods from June to November... Soybeans are 
an ancient crop in Nepal. They were grown only in the mid-
hills at altitudes of from 915 to 1525 meters (3,000 to 5,000 
feet) until a few years ago, but the crop is gaining popularity 
in other parts of the country day by day. Although soybeans 
are still a minor part of the country’s total agriculture, this 
summer legume crop plays a very important role in human 
and animal nutrition, soil fertility, and the cropping system of 
Nepal. Soybeans are consumed mainly by roasting the dried 
seeds for the daily tiffi n, but they are also used as a green 
vegetable. They can be enjoyed as a snack by removing the 
seed coats of parched soybean seeds, splitting the cotyledons 

and mixing them with garlic, hot pepper, salt, and mustard 
oil. Also, sprouted beans are used to make vegetable soup.
 “An exact fi gure for the total area of soybeans in Nepal 
is not currently available, but it is estimated to be at least 
70,000 ha. According to a survey by agricultural statisticians, 
the area under soybeans in 1972 was 18,040 ha, with 10,824 
metric tons produced for an average yield of 600 kg per 
ha. Statistical surveys have not been done since 1977, but 
it was estimated then that the area in soybeans was 70,000 
ha with a production of 45,500 metric tons and an average 
yield, therefore, of at least 650 kg per ha... Soybeans are 
planted mixed with such crops as corn (maize), pigeon peas, 
and paddy rice.” Address: Asst. Agronomist, Nepalganj 
Agricultural Station, Kanjura, Banke, Bheri Anchal, Nepal.

1999. Fontana N., Humberto J. 1982. Soybean research, 
production, and demand in Venezuela (Abstract). INTSOY 
Series No. 22. p. 187. J.B. Sinclair and J.A. Jackobs, eds. 
Soybean Seed Quality and Stand Establishment (College of 
Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: “Soybean research in Venezuela has attained 
a high level of organization, with excellent coordination 
among the institutions involved. It is very probable that 
in a few years we may have enough genetic material to 
develop or improve cultivars with good adaptation to 
tropical conditions. A signifi cant advance in agronomic 
research has made it possible to produce soybeans with an 
acceptable yield of about 1.5 quintals/ha [1 quintal = 100 
kg] when planted during the rainy season... The easiest and 
least expensive way to improve the diet of school children 
is by using soybean meal as an enricher of cornbread and 
beverages.” Address: Agronomist, Fundacion Polar, APDO. 
Postal 2331, Caracas, Venezuela.

2000. Khaleque, Mohammad Abdul. 1982. [Soybeans in] 
Bangladesh. INTSOY Series No. 22. p. 133-35. (College of 
Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: Contents: Introduction. Production technology. 
Organization.
 “Soybeans are a new crop in Bangladesh. The crop 
was introduced during the 1960s, but no attention was 
given to its improvement and expansion until 1974. Under 
a research program of BARI its feasibility as a regular crop 
was studied and its comparative performance with other 
crops was observed... In 1975 the Bangladesh Coordinated 
Soybean Research Project was started under the Bangladesh 
Agricultural Research Council. After that, serious work 
began on matters like cultivar improvement, cultural 
practices, and processing. Few farmers had grown soybeans 
before the project started. With the introduction of short 
duration cultivars, growing soybeans became popular... But 
even today only about 2,000 acres (810 ha) have gone under 
cultivation...
 “Soybean production averages about 16 maunds/acre 
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(1,475 kg/ha), which is about 30 percent more than other 
legumes and 25 percent more than other oilseeds, except 
peanuts. From the agronomic point of view it is a viable crop 
for Bangladesh and could fi t into the cropping system very 
well, provided marketing and oil crushing facilities were 
available. Crushing facilities are not at present located in 
Bangladesh...
 “The best yields under experimental conditions vary 
from 2,000 to 2,200 kg/ha, with potential yield up to 2,800 
kg/ha... At present soybeans are grown mainly for protein 
food. But it is likely that the extraction of oil will be 
attempted.” Address: Project Director Oilseeds, Bangladesh 
Agricultural Research Inst. (BARI), Joydebpur, Dacca, 
Bangladesh.

2001. Khan, A. Rahman; Qayyum, A. 1982. [Soybeans in] 
Pakistan. INTSOY Series No. 22. p. 159-65. J.B. Sinclair 
and J.A. Jackobs, eds. Soybean Seed Quality and Stand 
Establishment (College of Agric., Univ. of Illinois at Urbana-
Champaign).
• Summary: Contents: Introduction. Production technology. 
Cultural practices. Cropping patterns. Fertilizer. Rhizobium 
inoculum. Mechanization. Irrigation. Plant protection. Seed 
production program. Yield. Cost of production. Constraints. 
Organizations. Research facilities. Discussion.
 “Pakistan is defi cient in the production of edible oil. 
National edible oil consumption, increasing at an average 
rate of 50,000 tons annually, reached a level of 713,000 
tons in 1980-81. With an increased per capita demand for 
vegetable ghee and a population growth of more than 3 
percent per annum, the demand for crude vegetable oil will 
rise to 892,000 tons by 1984-85...
 The principal indigenous oilseed crops are cottonseed, 
followed by rape and mustard seed. Three new oilseed crops 
are sunfl owers, soybeans, and saffl owers, “all of which were 
introduced and tested during the early 1960s. Their economic 
production was established about a decade ago” [i.e. about 
1971].
 “Soybeans have been the most successfully grown 
of the newly established crops, and growers have shown 
more enthusiasm for this crop than the others. Attempts at 
developing commercial acreage have been most successful 
in the high-rainfall northern areas and in the irrigated central 
and southern areas of the country...
 “With increased production, problems connected with 
the disposal of soybean meal after oil extraction may arise.”
 Soybean production in Pakistan rose from 443 tons on 
957 hectares in 1974, to an estimated 2,052 tons grown on 
about 4,000 ha in 1979-80. Lee 68 has given the highest 
yields, 4,321 kg/ha in 1974. But farmers’ average yield is 
only 511 kg/ha. 
 A map of Pakistan shows the soybean growing areas 
(see next page).
 Note: This document contains the earliest date seen 

for the cultivation of soybeans (early 1960s) after Pakistan 
became a nation. The source of these soybeans was the USA. 
Address: 1. National Coordinator, Oilseeds; 2. Research 
Offi cer, Oilseeds. Both: Pakistan Agricultural Research 
Council, Islamabad, Pakistan.

2002. Marking, Syl. 1982. 93-bushels, again–Plots repeat 
blue-ribbon performance. Soybean Digest. March. p. 56-57.
• Summary: “Roy Flannery’s 94-bushel per acre soybean 
yield in 1980 was no fl uke. He hit 93 in 1981.
 “Flannery, an Extension soil specialist at Cook College-
Rutgers University, in New Brunswick, New Jersey, is doing 
maximum yield research.
 “The back-to-back 90-bushel yields not only make 
Flannery and his colleagues more solidly confi dent about 
1980 fi gures, but also answer skeptics and kibitzers who 
labeled them a ‘lucky fl uke.’
 “As in 1980, Flannery got slightly lower replications in 
the 85- to 89-bushel range. High yields came under irrigation 
on light soil in a season with rainfall 5.5 inches below 
normal for that area.
 “But, skeptics proclaim, pushing for those extreme high 
yields isn’t as profi table as more midrange yields. That’s a 
lot of malarky, reveals an economic analysis by Flannery 
and Robert Latimer, Rutgers Extension farm management 
specialist.
 “The analysis shows some shocking facts about rising 
costs. With the soybean growing recipe the Flannery team 
used–it might help point growers toward better profi ts. That’s 
not to say yields in the 60- to 80-bushel range may not be 
more profi table than these extreme maximum yields–in some 
situations.
 “Let’s look at how they produced those high 1981 
yields. Flannery ‘shot the works’ from an input standpoint. 
Reason: He tested for maximum possible yields–which 
help pinpoint yield-limiting factors–rather than worry about 
economics. But you can roughly duplicate everything they 
did–with one exception. They overplanted, then hand thinned 
to a precise desired population and in-row spacing.
 “Varieties used in 1981: Asgrow 3127 and Hobbit. 
Asgrow 3127 produced 94 bushels per acre in 1980 and 
the 93-bushel yield in 1981 under irrigation (58.2 bushels 
without irrigation). Hobbit–a semi-dwarf variety–substituted 
for Elf grown in 1980. Top yield for Hobbit–second highest 
overall–was 88.8 bushels under irrigation, 48.5 unirrigated.
 “Planting dates for both varieties: May 22, compared to 
May 19th in 1980. Air temperature: 76 degrees at planting. 
Soil temperature: 66. Soil moisture: 68% of capacity. 
Rainfall defi cit below normal was 5.5 inches. So 10.5 inches 
of irrigation water were applied–one inch more than 1980.
 “Seed treatment: Captan fungicide, inoculant and 4 
ounces molybdenum. Row spacing. drilled 7-inch rows for 
both varieties. In-row plant spacing with Asgrow 3127: 3 
beans per foot with a fi nal stand of 225,000 plants per acre. 
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It produced the 93 bushel per acre yield. With 150,000 fi nal 
stand, spacing was 2 per foot of row. Hobbit: 4 plants per 
foot with 300,000 fi nal stand. It produced the 88.8-bushel 
yield. With 450,000 stand, spacing was 6 plants per foot.
 “Soil in the plots: rotated from corn the previous year. It 
tested 1.3% organic matter–a good reason for irrigation. Soil 
pH: 5.8 on high yield plots. Test values for both P and K: 
‘very high.’ Also, 2,000 pounds per acre dolomitic limestone 
was applied to hike pH. Calcium and magnesium values 
were ‘medium’ to ‘high.’
 “Tillage: same as 1980–moldboard plowed, disked and 
planted, followed by a cultipacker to fi rm soil.
 “Weed control: on drilled beans same as a year earlier–

tankmix of Sencor and Trefl an preplant incorporated. With 
low rainfall, no disease problems occurred. Insect damage 
was light, primarily from Mexican bean beetle. But foliage 
was sprayed with Sevin to ‘be sure.’ Harvest: October 14.
 “Treatments (see Table 2) included two fertilizer rates–
with and without micronutrients; two plant populations; and 
two varieties–with and without irrigation. In 1981, highest 
yield came with micronutrients on the Asgrow variety but 
without micronutrients on the Hobbit variety. In 1980, 
neither the highest yield with Asgrow 3127 or Elf received 
micronutrients. That input may or may not be signifi cant on 
their soils, Flannery says. Study Table 1 for other details.
 “Now, let’s look at per-acre growing costs for 40-bushel 
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and 90-bushel beans.
 “The bean price in Table 1 is $7.00 because most years 
hedging opportunities with forward contracts or futures 
would give you $7.00–sometimes more.
 “With $7.00 beans–and today’s sky-high costs, net profi t 
runs a modest $58.40 for the 90-bushel yield and a loss of 
$59.85 for 40-bushel beans–a whopping $118.25 per acre 
spread. That difference demonstrates the principle that higher 
yields overpower total costs, reduce per unit costs and boost 
net profi t. Remember too, there was no irrigation charge for 
unirrigated 40-bushel yield and a $126 per acre charge for 
the higher yield.
 “Using a bean price of $6.25 per acre-the 5-year cash 
price average at New Brunswick and closer to current dismal 
levels–the 40-bushel yield with these costs lost $89.85 per 
acre. Loss with the irrigated 90-bushel yield: $9.10 per acre.
 “Before you decide not to raise beans this spring, 
remember trucking costs are abnormally high in this New 
Jersey case–40 cents per bushel–because beans are hauled 
more than 125 miles.
 “Also, consider this: In areas with heavy soil and good 
rainfall, 60 bushels or higher yields are possible with no 
irrigation costs, though that may be partially offset with 
higher land costs. Remember too, a charge for both labor and 
management is allotted here–as it should be.
 “If, however, you don’t include them as costs but instead 
fi gure any profi t is a return to labor and management, the 
bottom line looks better.
 “Also, it’s possible Flannery shaved costs in several 
areas with little likelihood of reducing yield. But he isn’t 
studying how to get maximum profi ts–only maximum yields 
which can possibly point the way to higher profi ts.
 “’We were going for broke,’ Flannery says. ‘We could 
shave costs, but I just didn’t want to leave out anything that 
might reduce yields even a little.’”
 Tables show: (1) “Growing costs per acre–New Jersey.” 
(2) “Infl uence of variety, plant populations, irrigation, 
macronutrients and micronutrients on soybean yield.”

2003. Wang, Jinling. 1982. [Soybeans in] People’s Republic 
of China. INTSOY Series No. 22. p. 136-39. J.B. Sinclair 
and J.A. Jackobs, eds. Soybean Seed Quality and Stand 
Establishment (College of Agric., Univ. of Illinois at Urbana-
Champaign).
• Summary: The author’s name used to be romanized as 
Wang Chin-ling in Wade-Giles. Contents: Introduction. 
Soybean management in each soybean cultivation region in 
China. Yellow River and Hwai River Valley summer soybean 
region. Yangtze River Valley summer soybean region. 
Autumn soybean region. Multiple soybean cropping season 
region.
 “... the soybean production area is being kept to about 
7.6 million ha, with an annual production of 7 to 8 million 
metric tons. In 1975, the area devoted to soybeans was 7.0 

million ha, with a production of 7.3 million metric tons; in 
1976, 6.69 million ha and 6.62 million metric tons; and in 
1977, 6.842 million ha and 7.235 million metric tons. The 
average soybean yield per ha is just over 1 metric ton. One 
reason for such low yields is that in most parts of China 
soybeans are a secondary crop in a rotation system, and are 
sown mostly after the harvest of winter crops or summer 
rice. Thus, soybeans grow during the shortest days, and 
under other adverse conditions. The main soybean-producing 
area is in the northeast of China, where the yield frequently 
averages more than 3,000 kg/ha...
 “Spring soybean region: The main area of this region 
is in northeast China, where there is only one full season 
crop each year, and soybeans occupy about 20 percent of 
the cropping area. Soybeans are planted in late April to 
early May and mature in late September... The main rotation 
systems are corn-soybeans-millet (or sorghum), and soybean-
spring wheat-corn...
 “About 90 percent of the soybean cultivars in present 
commercial production in the northeast were developed 
through hybridization with indigenous cultivars as parents...
 “Yangtze River valley summer soybean region: Near 
the urban areas farmers grow spring soybeans, sown around 
the middle of April and harvested at the middle of June, like 
green beans, to be used as a fresh vegetable. There is also 
a large acreage of spring soybeans with a cropping system 
that incorporates three crops–winter barley or wheat, spring 
soybeans interplanted between rows of barley or wheat at the 
dough stage, and autumn paddy rice–in one year. Soybeans 
planted along the edge of paddy rice fi elds are also spring 
sown. Another three-crop system consists of winter crops–
early- and middle-season rice and autumn soybeans–in one 
year. Such complex cropping systems and various natural 
conditions in this region cause soybeans to be exceedingly 
diversifi ed in type. Therefore, this region has the most 
plentiful soybean germplasm resources.
 “Most spring-sown soybeans in this region belong to 
maturity groups I to III; most summer-sown soybeans, to 
maturity groups VI to VII; and most autumn-sown soybeans, 
to maturity groups VIII to IX...
 “Autumn soybean region: In the southern part of China, 
on the less fertile, water-defi cient land, a rotation system of 
three winter crops–early or middle-season rice and autumn 
soybeans–is favored. The autumn soybeans are sown in early 
November...
 “Farmers in this region traditionally pay a great deal 
of attention to seed selection, cleaning, and storage. The 
selected clean seeds are desiccated to a degree (water content 
below 11 percent) at which they can be beaten easily into 
pieces. The desiccated seeds are stored in glazed small-
mouthed jars and sealed to be stored over the hot, moist 
summer. The jars are opened early the next fall within 10 
days before seeding. It is observed that seeds of small-seeded 
types store better.



SOYBEAN YIELDS AND YIELD RESEARCH (10 BCE to 2021)   947

© Copyright Soyinfo Center 2021

 “Multiple soybean cropping season region: In the 
southernmost portion of China, there is a frostless belt where 
the mean winter temperature is as high as 18º to 20º C. 
Therefore, winter soybeans can be sown in late December 
and mature from mid-April to early May. In commercial 
production, spring soybeans that are planted from mid-
February to early March and mature from mid-May to early 
June are dominant and prevalent, and the yield per unit 
area is also as high as 1.5 metric tons/ha. In addition, in 
commercial production, summer-sown soybeans are sown 
in the middle of May and harvested in the middle of August, 
and autumn-sown soybeans are planted in mid-July (after 
rice) and harvested in early November.” Address: Prof. of 
Plant Breeding, North East Agricultural College, Harbin, 
China.

2004. Wang, Lian Zheng. 1982. Some aspects of soybean 
production and the quality of soybean seeds in Heilongjiang 
Province. INTSOY Series No. 22. p. 195-96. J.B. Sinclair 
and J.A. Jackobs, eds. Soybean Seed Quality and Stand 
Establishment (College of Agric., Univ. of Illinois at Urbana-
Champaign).
• Summary: “Heilongjiang Province is one of the main 
areas of soybean production in the People’s Republic of 
China. It ranks fi rst both in area and in total output of all the 
provinces. The average output per ha is 1.5 ton. In 1979 the 
soybean area in Heilongjiang occupied 1,660,000 ha, but by 
1985 it will be 2,000,000 ha... Harvesting is usually done by 
Dongfeng combines on state farms but by manual labor in 
the people’s communes...
 “In the Northeast of China, there are large areas (100-
200 ha) of fi eld blocks of soybeans with yields as high 
as 300 metric tons/ha, but the average yield of the whole 
Northeast is only 1 to 6 metric tons/ha. The reason that 
soybean production in the South is low is that soybeans 
are planted after winter wheat or spring rice, so that the 
seeding time is very late, and such soybeans grow under 
short day conditions. Another reason is that soil in the 
Northeast is richer than that in the South.” Address: Assoc. 
Prof. and Vice-Director, Academy of Agricultural Science of 
Heilongjiang Province, Harbin, China.

2005. Wey, J.; Saint-Macary, H.; Toure, Omar. 1982. 
Inoculation du soja par le Rhizobium japonicum au Sénégal. 
Détermination de la dose d’inoculation à appliquer au 
champ [Inoculation of soybeans by Rhizobium japonicum in 
Senegal: Determination of the dose of inoculation to apply in 
the fi eld]. Agronomie Tropicale (France) 37(1):24-29. Jan/
March. [10 ref. Fre]
• Summary: Since there are no strains of Rhizobium in 
Senegal soils capable of nodulating soybeans, inoculation is 
necessary. It has been shown that inoculating the soil is better 
than inoculating the seeds directly, since the latter method 
often reduces seed germination. Two fi eld trial, in 1979 and 

1980, showed that nodulation and yields as high as those 
obtained using 10 times as much inoculum can be obtained 
with a dressing of 5 liters/ha of pure culture Rhizobium 
japonicum (1,000 million bacteria per ml), mixed with 
peat or other organic carrier. Address: 1&3. CNRA (Centre 
National de Recherches Agronomiques), B.P. 51, Bambey, 
Senegal; 2. IRAT-GERDAT, Division d’Agronomie, B.P. 
5035, 34032 Montpellier Cedex, France.

2006. Yacoubi, M.A. 1982. Effect of seeding method 
and density on stand establishment and soybean yield in 
Slimania, Morocco (Abstract). INTSOY Series No. 22. p. 
198. J.B. Sinclair and J.A. Jackobs, eds. Soybean Seed 
Quality and Stand Establishment (College of Agric., Univ. of 
Illinois at Urbana-Champaign).
• Summary: “Seven different methods of seeding (fi ve hand 
and two mechanical) were used along with fi ve seeding 
densities (70, 80, 90, 100, and 120 kg/ha) of Clark 63 (in 
1978) and Calland (in 1979). These soybean cultivars were 
tried in a fi eld located in the northeast corner of Morocco, 
near Oujda, on the 22nd of May in both 1978 and 1979... In 
1978, the stands varied from an equivalent of 250,000/ha to 
321,200/ha and the yields were located between 3.78 metric 
tons/ha and 4.95 metric tons/ha.” Address: Prof., Instituto 
Agronomique et Veterinaire Hassan II, B.P. 704, Rabat, 
Morocco.

2007. Shanmugasundaram, S.; Toung, T.S.; Almodiente, 
R.B. 1982. Yield evaluation of immature, green soybeans. 
Soybean Genetics Newsletter 9:97-99. April.
• Summary: Regardless of the season, some of the breeding 
lines tested have the potential to produce a total biomass of 
24 tonnes/ha on a fresh weight basis, up to 43% of which 
can be pods. Pods containing two or more seeds comprised 
71-92% of all pods in the spring and 84-92% in the autumn. 
Address: AVRDC, Shanhua, Taiwan.

2008. Muendel, H.-H. 1982. Developing soybeans for 
Alberta. Agriculture Canada Research Station, Lethbridge, 
Weekly Letter No. 2521. June 9. 1 p.
• Summary: “The development of improved soybean 
varieties and agronomic practices should make soybean 
production a practical reality on irrigated farms in southern 
Alberta. At the Lethbridge Research Station we are working 
with other federal and provincial researchers to adapt 
soybeans to our short, cool growing season. As energy costs 
increase, soybeans will become more important as an energy 
effi cient crop. Soybeans can use atmospheric nitrogen, 
instead of commercial fertilizer, and much of this ‘free’ 
nitrogen is added to the soil, reducing fertilizer needs of the 
next crop.
 “The variety Maple Amber, released in 1981 by the 
Ottawa Research Station in cooperation with western 
research stations, resulted in a 25 percent yield increase over 
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the early maturing Maple Presto. Maple Amber matures 
easily in southern Alberta, has oil levels equal to Maple 
Presto and a higher level of seed protein...
 “We found that delaying seeding until the soil 
temperature at seed level is above 10ºC will improve yields 
in southern Alberta. However, seeding should be completed 
by May 20.
 “A few growers in southern Alberta have achieved 
soybean yields exceeding 2,000 kilograms per hectare (about 
32 bushels per acre). It should be possible with improved 
production practices now available to increase the yield to 
about 2,124 kg/ha (40 bushels/acre).” Address: New Crops, 
Lethbridge, ALB, Canada.

2009. Fernando, L.H.; Asghar, M.; Chase, R.G.; Fitzgerald, 
J.; McDonnell, M.R. 1982. Field experiments with cereals 
and grain legumes in W. Samoa. Alafua Agricultural Bulletin 
(Apia, Western Samoa) 7(2):40-46. April/June. [9 ref]
• Summary: In the section on “Grain legumes or pulses,” 
the fi rst plant discussed is the “Soya bean (Glycine Max L): 
This is the most important of the pulses, because of its oil 
and protein contents. However, in the islands of the South 
Pacifi c this is not yet regarded as a useful crop. Small extents 
of soya bean have however been grown. The varieties Bragg, 
PB-1 and Improved Pelican introduced from Sri Lanka 
in 1979 were grown very successfully in small plots at 
Alafua in 1981. In these varieties high yield was found to be 
dependent on the number of pods per plant (Singh 1980) and 
both seed number and seed size (Taufa 1981).
 “The variety Davis from Hawaii was used at Nu’u in 
1981 in legume inoculation experiments in association with 
the Project for Nitrogen Fixation by Tropical Agricultural 
Legumes (NifTAL). In all the efforts made so far from 1979, 
growth and pod production have been very impressive even 
with little or no fertilizer... In an experiment at Nu’u in 
1981, sponsored by NifTAL, plots which were sown with 
inoculated seed yielded 3458 kg/ha of seed...
 “Sixteen elite varieties of soya bean were received 
in 1982 from the Intsoy International Soybean Program 
conducted by the University of Illinois, and these are now 
ready for sowing in a replicated fi eld experiment at Alafua.
 “The critical factor in soya bean production is to bring 
the plants into maturity in the dry weather of June and July; 
sowing is therefore best done in April.
 “If soya bean is grown for the unripe seed, for use as a 
vegetable, it does not need to be harvested in dry weather. 
The green pod is harvested and the immature seed is eaten 
[after boiling]... Soya milk is a substitute for cow’s milk...” 
Address: 1,4-5. Dep. of Crop Production; 2-3. Dep. of Soils 
Science. All: School of Agriculture, Univ. of the South 
Pacifi c, Apia, Western Samoa.

2010. Odell, R.T.; Walker, W.M.; Boone, L.V.; Oldham, 
M.G. 1982. The Morrow plots: A century of learning. Illinois 

Agricultural Experiment Station, Bulletin No. 775. 22 p. 
Aug. [13 ref]
• Summary: These plots, located in the center of the 
University of Illinois at Urbana-Champaign, were 
established in 1876 to study the effects of soils, fertilizers, 
cropping patterns, and crop rotations on crop production 
and yield. Regular soybean research started in 1967. A corn-
soy rotation gives 37 bu/acre unfertilized, 48-50 bu/acre 
fertilized. Address: Univ. of Illinois.

2011. Nave, Robert W. 1982. History of work with soyfoods 
and soybeans at SPRA in India (Interview). Conducted by 
William Shurtleff of Soyfoods Center, Nov. 25 and 28. 3 p. 
transcript.
• Summary: SPRA was founded by Robert W. Nave, an 
American who was born and raised in India and worked 
there as a missionary since the late 1950s. His interest in 
improving the well-being and economic status of low-income 
people in India led him in the 1960s to establish the Nave 
Technical Institute (NTI), a Methodist missionary foundation 
and school at Shahjahanpur, Uttar Pradesh. In 1968 Nave and 
co-worker Peter Chowfi n visited Dick Matsuura, director of 
the soy program at Pantnagar. Matsuura encouraged them 
to consider a church-sponsored program for producing 
soyfoods–since no private businesses were willing to take 
the risk and the work was clearly of real importance. In 1970 
Nave founded a nonprofi t, charitable organization called NTI 
Soya Products. Joe Wenger and his Wenger Manufacturing 
Company, old friends of Nave’s parents, donated a Wenger 
X-25 extrusion cooker to the new organization to help 
in setting up a pilot project in India making textured soy 
protein foods. Soon additional funding was obtained from 
the USAID, Pant University, Bread for the World of West 
Germany, the Methodist Church, and Nave Technical 
Institute. Nave started building a factory at Bareilly, an 
industrial center 50 miles northwest of Shahjahanpur, in 
March 1971. Key people helping to start the new company 
were Prof. A.I. Nelson, Surjan Singh, Dick Matsuura, and 
Eldon Rice.
 “In early 1972, in order to raise additional funds and to 
cement ties with Pant University, Nave sold 20% of the stock 
in NTI Soya Products to the university; NTI owned the rest. 
At that point the company was renamed Soya Production 
and Research Association (SPRA) and converted to a profi t 
making organization, but with all the profi ts to be used for 
socially benefi cial activities. In July 1972 SPRA produced its 
fi rst large run, 40 tons of a corn-soy blend to be used in an 
AID feeding program in Madras. Defatted soybean meal was 
especially made for SPRA by the Prag Ice and Oil Mills in 
Aligarh.
 In the fall of 1972 SPRA started to make its fi rst 
commercial product, an extruded/textured soy fl our (TVP). 
Recipes were developed and the product was marketed at a 
low price in inexpensive packaging for the poor. But they 
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wouldn’t take it even when it was given to them. So SPRA 
took a new approach, marketing the product for the rich to 
reach the poor. The company chose a catchy name (Nutri 
Nugget), developed a fancy box written entirely in English 
for snob appeal, and introduced the product only in the 
fi nest stores, with demonstrations at colleges and for upper 
income women’s groups. After much hard work, the product 
caught on. Its success was assured when Sikhs started using 
it at their wedding dinners to satisfy both vegetarian and 
nonvegetarian guests. Soon all TVP came to be referred to 
by the public as Nutri Nugget (or Soy Nugget or Nugget). 
During the fi rst year SPRA sold about 10 tonnes of Nutri 
Nugget. In 1973 they added their next product, Protesnac, 
a soy-rice spiced snack, a fortifi ed analog of the puffed 
rice which was popular, especially in Bengal, on festive 
occasions. By 1974 the company had introduced Protein Plus 
(a corn-soy weaning food), Nutri Ahar (a whole soy fl our-
wheat weaning food), Paustic Ahar (a sweetened ready-to-eat 
corn-soy blend), and an extrusion cooked whole (full-fat) 
soy fl our (Singh 1978). By 1974 840 tonnes a year of these 
products were being produced, with about half being sold 
through the retail trade.
 In 1974 SPRA, in cooperation with G.B. Pant 
University, introduced a soybean extension program in the 
plains of Rohilkhand Division of Uttar Pradesh, an area on 
the plains near Bareilly where soybeans had not been grown 
economically before. SPRA hoped to develop a closer, more 
reliable source of soybeans. Using a grant from the Central 
Agency of West Germany, SPRA worked with hundreds of 
farmers, providing certifi ed seeds, fungicide, Rhizobium 
inoculum, and careful supervision, plus a guarantee to 
buy all soybeans produced at a predetermined price. R.N. 
Trikha of Pant University was head of the program, which 
conducted hundreds of demonstrations and established 
demonstration plots (40% of which had yields over 2,000 
kg/ha or 29.6 bu/a), published a Soybean Technical 
Newsletter and other extension literature, had an advisory 
service, and conducted many training sessions, soybean 
fi eld days, and crop yield competitions. As a result of all 
this important local work, yields and production increased 
markedly (Trikha and Nave 1979). This extension program 
was still active as of 1982. Soya Production and Research 
Association (SPRA) expanded considerably during the late 
1970s and early 1980s. In about 1977 a larger extrusion 
cooker, a Wenger X-155, replaced the original X-25. But 
as the products, especially the basic Nutri Nugget (plain 
TVP), grew in popularity, competitors sprang up on all 
sides, in most cases imitating almost exactly SPRA’s product 
and marketing techniques. By 1981 SPRA had 50% of the 
Indian TVP market, but there was competition from four 
other companies. Still SPRA was able to sell all it could 
produce and was planning to double production. In May 
1981 Nave established a new nonprofi t corporation named 
Compatible Technology, Inc., which was registered and 

located in Minnesota. Though legally unrelated to SPRA, its 
funding was raised by Nave and its purpose was to transfer 
ideas and technology to India. Projects in 1981 included 
development of: low-cost packaging techniques for whole 
soy fl our, 5-to-10 horsepower low-cost extrusion cookers, 
small soy oil extraction plants, a soy-based cookie for 
feeding programs (a soy-fortifi ed fl our would be sold to local 
bakers and institutions, which would bake the cookies for 
fresh local consumption), tempeh, and a soyfoods training 
center. In 1981 SPRA made and sold roughly 2,000 tonnes 
of Nutri Nuggets (TVP) plus 120 tonnes of Protein Plus for 
net sales of $2.5 million. SPRA has done pioneering work 
with soyfoods and soybeans in India, being the fi rst company 
to interlink soyfoods research, product development, 
processing, and marketing with soybean crop extension. 
Address: Compatible Technology, Inc., 7600 Harold Ave., 
Minneapolis, Minnesota 55427. Phone: (612) 545-0378.

2012. Shurtleff, William; Aoyagi, Akiko. 1982. History 
of Soya Production and Research Association (SPRA) 
(Document part). In: William Shurtleff and A. Aoyagi. 1982. 
History of Soya in the Indian Subcontinent. 36 p. See p. 
24-26, 30-31. Unpublished manuscript. Available online at 
www.soyinfocenter.com. [1 ref]
• Summary: “SPRA was founded by Robert W. Nave, an 
American who was born and raised in India and worked 
there as a missionary since the late 1950s. His interest 
in improving the well-being and economic status of 
low-income people in India led him in the mid-1960s to 
establish the Nave Technical Institute (NTI), a Methodist 
missionary foundation and school at Shahjahanpur, Uttar 
Pradesh. In 1968 Nave and co-worker Peter Chowfi n visited 
Dick Matsuura, director of the soy program at Pantnagar. 
Matsuura encouraged them to consider a church-sponsored 
program for producing soyfoods–since no private businesses 
were willing to take the risk and the work was clearly of real 
importance. In 1970 Nave founded a nonprofi t, charitable 
organization called NTI Soya Products. Joe Wenger and 
his Wenger Manufacturing Company, old friends of Nave’s 
parents, donated a Wenger X-25 extrusion cooker to the 
new organization to help in setting up a pilot project in India 
making textured soy protein foods. Soon additional funding 
was obtained from the USAID, G.B. Pant University, Bread 
for the World of West Germany, the Methodist Church, and 
Nave Technical Institute. Nave started building a factory 
at Bareilly, an industrial center 50 miles northwest of 
Shahjahanpur, in March 1971. Key people helping to start 
the new company were Prof. A.I. Nelson, Surjan Singh, Dick 
Matsuura, and Eldon Rice.
 “In early 1972, in order to raise additional funds and to 
cement ties with Pant University, Nave sold 20% of the stock 
in NTI Soya Products to the university; NTI owned the rest. 
At that point the company was renamed Soya Production 
and Research Association (SPRA) and converted to a profi t 
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making organization, but with all the profi ts to be used for 
socially benefi cial activities. In July 1972 SPRA produced 
its fi rst large run, 40 tons of corn-soy blend to be used in an 
AID feeding program in Madras. Defatted soybean meal was 
especially made for SPRA by the Prag Ice and Oil Mills in 
Aligarh.
 “In the fall of 1972 SPRA started to make its fi rst 
commercial product, an extruded/textured soy fl our (TVP). 
Recipes were developed and the product was market at a 
low price in inexpensive packaging for the poor. But they 
wouldn’t take it even when it was given to them. So SPRA 
took a new approach, marketing the product for the rich to 
reach the poor. The company chose a catchy name (Nutri 
Nugget), developed a fancy box written entirely in English 
for snob appeal, and introduced the product only in the 
fi nest stores, with demonstrations at colleges and for upper 
income women’s groups. After much hard work, the product 
caught on. Its success was assured when Sikhs started using 
it at their wedding dinners to satisfy both vegetarian and 
nonvegetarian guests. Soon all TVP came to be referred to 
by the public as Nutri Nugget (or Soy Nugget or Nugget). 
During the fi rst year SPRA sold about 10 tonnes of Nutri 
Nugget. In 1973 they added their next product, Protesnac, 
a soy-rice spiced snack, a fortifi ed analog of the puffed 
rice which was popular, especially in Bengal, on festive 
occasions. By 1974 the company had introduced Protein Plus 
(a corn-soy weaning food), Nutri Ahar (a whole soy fl our-
wheat weaning food), Paustic Ahar (a sweetened ready-to-eat 
corn-soy blend), and an extrusion cooked whole (full-fat) 
soy fl our (Singh 1978). By 1974 840 tonnes a year of these 
products were being produced, with about half being sold 
through the retail trade.
 “In 1974 SPRA, in cooperation with G.B. Pant 
University, introduced a soybean extension program in the 
plains of Rohilkhand Division of Uttar Pradesh, an area on 
the plains near Bareilly where soybeans had not been grown 
economically before. SPRA hoped to develop a closer, more 
reliable source of soybeans. Using a grant from the Central 
Agency of West Germany, SPRA worked with hundreds 
of farmers, providing certifi ed seeds, fungicide, Rhizobium 
inoculum, and careful supervision, plus a guarantee to buy all 
soybeans produced at a predetermined price. R.N. Trikha of 
Pant University was head of the program, which conducted 
hundreds of demonstrations and established demonstration 
plots (40% of which had yields over 2,000 kg/ha or 29.6 bu/
acre), published a Soybean Technical Newsletter and other 
extension literature, had an advisory service, and conducted 
many training sessions, soybean fi eld days, and crop yield 
competitions. As a result of all this important work, local 
yields and production increased markedly (Trikha and Nave 
1979). This extension program was still active as of 1982...
 “SPRA expanded considerably during the late 1970s 
and early 1980s. In about 1977 a larger extrusion cooker, 
a Wenger X-155, replaced the original X-25. But as the 

products, especially the basic Nutri Nugget (plain TVP), 
grew in popularity, competitors sprang up on all sides, in 
most cases imitating almost exactly SPRA’s product and 
marketing techniques. By 1981 SPRA had 50% of the 
Indian TVP market, but there was competition from four 
other companies. Still SPRA was able to sell all it could 
produce and was planning to double production. In May 
1981 Nave established a new nonprofi t corporation named 
Compatible Technology, Inc., which was registered and 
located in Minnesota. Though legally unrelated to SPRA, its 
funding was raised by Nave and its purpose was to transfer 
ideas and technology to India. Projects in 1981 included 
development of: low-cost packaging techniques for whole 
soy fl our, 5-to-10 horsepower low-cost extrusion cookers, 
small soy oil extraction plants, a soy-based cookie for 
feeding programs (a soy-fortifi ed fl our would be sold to local 
bakers and institutions, which would bake the cookies for 
fresh local consumption), tempeh, and a soyfoods training 
center. In 1981 SPRA made and sold roughly 2,000 tonnes 
of Nutri Nuggets (TVP) plus 120 tonnes of Protein Plus for 
net sales of $2.5 million. SPRA has done pioneering work 
with soyfoods and soybeans in India, being the fi rst company 
to interlink soyfoods research, product development, 
processing, and marketing with soybean crop extension.”

2013. Kahnt, G. 1982. Sojaanbau nach Verwendungszeck in 
Mitteleuropa [Cultivation of soya beans in Central Europe 
according to applicability]. Fette, Seifen, Anstrichmittel 
84(6):220-23. [2 ref. Ger; eng]
• Summary: “The test results of the last 80 years do not show 
an increase in soybean yields in Central Europe.” Address: 
Institut fuer Pfl anzenbau der Universitaet Hohenheim, 
Postfach 70 05 62, 7000 Stuttgart 70, West Germany.

2014. Sichmann, W. 1982. Soyabean in Mozambique. 
Results obtained in the 1980/81 Campaign and averages 
1979-1980-81. Project AGOA/MOZ/80/020. Soya 
Development [Mozambique]. Field Document No. 1. [Eng; 
por]*
Address: FAO.

2015. Svoboda, J. 1982. Vliv agroekologickych podminek 
na obsah a vynos nutricnich latek semene soje [Effect 
of agroecological conditions on the content and yield of 
nutrients in soyabean seeds]. Acta Universitatis Agriculturae, 
Brno, A Facultas Agronomica 30(1-2):119-126. [12 ref. Cze; 
rus; eng; ger]*
Address: Vysoka skola zemedelska, 662 65 Brno, 
Czechoslovakia.

2016. Angarita Macias, J.E. 1982. Effect of seed size on 
plant development and yield of soybeans. MSc thesis, 
University of Florida. 49 p. *
Address: Venezuela.
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2017. Asian Vegetable Research & Development Center 
(AVRDC). 1982. Soybean. AVRDC Progress Report 
Summaries (Shanhua, Taiwan) No. 83-195. p. 2, 27-36. [16 
ref. Eng]
• Summary: Contents: Director’s foreword, by G.W. Selleck 
(p. 2). The chapter titled “Soybean” (p. 27-36) discusses: 
Plant breeding: Evaluation of soybean germplasm, evaluation 
of vegetable soybeans, preliminary and intermediate 
trials, advanced yield tests, mutation breeding in soybean, 
selection for soybean rust tolerance, genotypic responses 
for minimum and maximum input in soybean, continuous 
cropping of soybeans, techniques to hasten soybean 
maturity for generation advance, techniques for determining 
soybean seed storability, evaluation of Korean soybeans, 
optimum management input for maximum economic yield 
in soybean. Pathology: Mycorrhizal population dynamics 
in soybean-rice-rice and soybean-soybean-rice cropping 
systems, survey of mycorrhizal fungi and Pingtung County, 
the effect of cropping systems on vesicular-arbuscular 
mycorrhizae inoculum potential under greenhouse 
conditions, identifi cation of soybean rust races at AVRDC, 
resistance to development of soybean rust, yield of soybean 
cultivars under stress from a rust epidemic, the effects of 
vesicular-arbuscular mycorrhizae on soybean mosaic virus 
infected soybeans, isolation and characterization of viruses 
on soybean in Taiwan, preliminary yield trial of soybean 
lines resistant to soybean mosaic virus. Entomology: Study 
of beanfl y resistance inheritance in soybean, screening 
soybean germplasm for resistance to beanfl y, evaluation of 
insecticides for beanfl y control, host range of beanfl y species 
on common legumes, beet armyworm resistance in selected 
soybean accessions, the effect of defoliation on yield and 
yield components of soybean, chemical control of beet 
armyworm on soybean, confi rmation of stinkbug resistance 
in PI 227687. Physiology: Effect of weathering on maturing 
soybean and mungbean seeds, effect of storage conditions 
on germination and vigor of soybean, seed emergence under 
anoxia [oxygen free] conditions.
 Evaluation: Eight of 42 vegetable soybean accessions 
were selected for the fi rst AVRDC Vegetable Soybean 
Evaluation Trial (AVSET), to be conducted at multiple 
locations in the spring and summer of 1983. In summer 
preliminary yield trials (PYTs), fi ve accessions gave yields 
of 1.6 to 1.9 tonnes/ha, and 55% of the accessions had the 
preferred grey pubescence.

2018. Ayiseni, D.A.R. 1982. Yield component interrelations 
and heritability estimates in soybean (Glycine max (L.) 
Merr.). MSc thesis, University of Dar es Salaam, Tanzania. *
• Summary: As early as 1955, soybean was recognized in 
Tanzania as a useful crop, although its full potential has yet 
to be realized. Address: Univ. of Dar es Salaam, Tanzania.

2019. Flannery, R.L. 1982. Maximum yield soybean 
experiment in 1982. Annual Report. Adelphia, New Jersey. *

2020. Johnson, Richard R. 1982. How high can crop yields 
go? Better Crops with Plant Food 66(Winter):3-7.
• Summary: Corn yields began to rise dramatically in the 
mid-1930s, with the development of hybrid varieties. They 
rose from about 30 bu/a in 1935 to about 100 bu/acre in 
1980.
 Also discusses the theoretical maximum yield for 
soybeans.
 “Corn grain is high in starch, while soybeans are 
much higher in protein and oil. A unit weight of protein 
contains more calories of energy than starch. Oil contains 
almost twice the energy contained in protein. The higher 
energy proteins and oils, in turn, require more of the plant’s 
energy for production. The reason: more of the original 
photosynthate is used in respiration during the synthesis of 
protein and oil. But the fi nal weight yield is less.
 “Glucose is one of the products of photosynthesis. It 
can serve as an energy and carbon source in the fabrication 
of carbohydrate (i.e. starches), proteins and oils. Plant 
biochemists estimate that it takes the equivalent of about 
1.2 lb of glucose to fabricate one pound of starch. However, 
about 2.2 lb of glucose are needed to produce one pound of 
protein. And 2.8 lb of glucose are required to produce one 
pound of oil. Thus, crops high in protein and oil require 
greater rates of respiration to produce the high energy 
product.
 “Using average carbohydrate, protein, and oil 
percentages in corn and soybeans, we can calculate about 97 
lb of glucose are required to produce one bushel of soybeans. 
About 63 lb of glucose are needed to produce a bushel of 
corn. A bushel of soybeans has about 124 million calories 
stored in the grain. Only about 90 million calories are stored 
in a bushel of corn. So, compared to corn, it takes about 1.5 
times as much glucose to produce a bushel of soybeans. But 
1.4 times as much energy is stored in soybeans.
 “A major reason for soybean yields being lower than 
corn is the energy intensive process of producing a high 
protein and oil grain. A second reason for lower soybean 
yields is the different biochemical pathway associated with 
photosynthesis. Besides the normal respiration found in corn, 
soybeans have photorespiration. It is an enhanced rate of 
respiration that occurs in the light and consumes about 30% 
of the products of photosynthesis. Unlike normal respiration, 
there is no known benefi t of photorespiration. Scientists are 
exploring possibilities of reducing or eliminating it. Many of 
the crop and weed species producing the highest tonnages of 
dry matter lack photorespiration.”
 “Respiratory needs of soybeans are greatly different 
from corn. The photorespiration will reduce soybean output 
to 70% that of corn. And the additional respiratory needs 
to produce the bushel of high protein and oil soybeans will 
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reduce yields by an additional factor of 0.65... On the basis 
of energy requirement alone, we might expect soybean yields 
to be 46% that of corn (0.7 x 0.65 = 0.46). This would place 
a theoretical maximum soybean yield at about 225 bu/acre in 
the central Cornbelt.” Address: Staff Agronomist, Deere and 
Co. Technical Center, Moline, Illinois.

2021. Miner, Alan Grant. 1982. The contribution of 
weather and technology to U.S. soybean yields. PhD thesis, 
University of Minnesota. 209 p. Page 2738 in volume 43/08-
A Dissertation Abstracts International. *
Address: Univ. of Minnesota.

2022. Shanmugasundaram, S. 1982. Role of AVRDC in 
soybean and mungbean improvement [for the developing 
tropical countries]. In: 1982. Grain Legumes Production in 
Asia. Tokyo: Asian Productivity Organization. 550 p. See p. 
137-50. [28 ref]
• Summary: Contents: Introduction. Soybean. Importance of 
soybean in the Asian region. Important changes in agronomic 
practices. Breakthroughs in varietal development.
 Tables: (1) Soybean area, production, yield, imports 
and exports for selected Asian countries: Taiwan (ROC; 
19,000 ha; 1,644 kg/ha), India, Indonesia (755,000 ha; 795 
kg/ha), Iran (70,000 ha; 150,000 metric tons; 2,143 kg/ha), 
Japan (100,000 ha; 2,000 kg/ha), Korea (Rep. of = South; 
260,000 ha; 1,350 kg/ha), Nepal (19,000 ha; 650 kg/ha), 
Philippines, Sri Lanka, Thailand (160,000 ha; 783 kg/ha), 
China (PRC; 14,430,000 ha; 925 kg/ha) [1979 & 1980]. (2) 
Yield response of post-rice soybean crop to irrigation and 
tillage. (3) Effects of different soybean sowing methods on 
plant stand and yield. (4) Soybean responses to Rhizobium 
japonicum inoculum. (5) Effect of fungicide seed treatment 
on soybean plant stand when grown in rice stubble culture 
with excessive soil moisture after sowing. (6) Soybean 
germplasm collections available in Asian countries. (7) 
Soybean varieties and their characteristics identifi ed as 
moderately resistant to soybean rust. (8) Soybean varieties 
immune to soybean mosaic virus. (9) Soybean varieties 
susceptible to soybean mosaic virus but are symptomless. 
(10) Wild soybean, (G. soya Sieb and Zucc.) accessions 
least affected by beanfl ies, (Melanagromyza sojae and 
Ophiomyia centrocematis) at AVRDC. (11) Soybean 
varieties less affected by pod borer, Etiella zinckenella at 
AVRDC. (12) Major soybean varieties grown by farmers in 
different countries until 1972. (13) Major soybean varieties 
developed after 1972 and grown by farmers until 1980. 
(14) Performance of AVRDC selection compared to local 
cultivars in Indonesia. (15) Yield of six soybean cultivars in 
four locations during summer in a district trial experiment. 
Address: AVRDC, Shanhua, Taiwan.

2023. Viner, R.; Prasad, M.; Nath, R.; Kumar, H.; Prasad, R.; 
Singh, B.; Nand, S. (Mrs). 1982. Pulses and dry zone crops. 

Fiji Dep. of Agriculture, Annual Research Report For the 
year 1981. p. 32-34.
• Summary: The following pulses and dry zone crops were 
tested: Intercropping trial, soya bean (also spelled “soya 
beans”), urd, mung, pigeon pea, peanut, maize, sorghum, 
farming systems.
 The subsection on soyabeans states: “Variety trials: 
Three Intsoy trials were laid out, one in Bua in April and 2 at 
Legalega in late March and late April [1981]. The trial in Bua 
suffered severely from drought and nutritional defi ciencies.” 
The best yields came from I GH 24 (2,100 kg/ha; sown April 
25 in 30 cm rows) and Tunia (2,090 kg/ha; sown March 31 in 
60 cm rows). Address: Fiji.

2024. Zlateva, I.Z. 1982. Vlianie na soiata za zarno, 
otglejdana kato vtora kultura pri razlichni niva na mineralno 
torene varhu razvitieto, productivnosta i stopanskite 
kachestva na pshenitsata, echemika, tsarevitsata za zarno i 
zaharnoto Tsveklo v usloviata na Yugoiztochna Balgaria [The 
infl uence of soybean culture, as a second culture, on seeds 
according to the levels of fertilization on the growing, yields, 
and economic qualities of the fi rst culture (wheat, barley, 
maize, sugar beet) in the southeast part of Bulgaria]. Plovdiv: 
VSI V. Kolarov (High Agricultural Institute “V. Kolarov” in 
Plovdiv). 150 p. [Bul]*
• Summary: This post-graduate thesis, was written under 
the guidance of G. Koinov in the city of Burgas. Address: 
Burgas, Bulgaria.

2025. Oers, Ton van. 1983. Re: Soya in Kananga, Zaire. 
Letter to William Shurtleff at Soyfoods Center, Jan. 25. 1 p. 
Typed, without signature.
• Summary: In Nov. 1982 Sjon Welters in Amsterdam wrote 
William Shurtleff: “A Dutch priest who works in Zaire came 
to visit our tofu plant to learn about possibilities for soyfoods 
in the village in which he worked. The local people have 
grown soybeans for 10 years and he is thinking of making 
tofu and soymilk from them.”
 Ton van Oers responded as follows to a letter from 
Shurtleff: “I am a great believer in soya myself. Masuika is 
a fertile agricultural region which provides foods such as 
manioc, corn, and soya to much of the city of Kananga and 
Mbuji Mayi.
 “The soybean crop this year in Masuika was about 
200 tons; part was bought by the mission and the rest by 
commercial fi rms. The price (3.00) is low. Lots is exported 
to Kananga, located about 260 km north of here, to a 
factory named Bisoka, where it is processed to make cakes, 
cookies, and soy fl our (soyameel). In Masuika, 30-40 tons 
of soybeans are processed into soy fl our, which is packaged 
in 750 gm plastic bags and then sold elsewhere. People use 
it mostly in food for children. Very often, it is prescribed 
by doctors. For us, due to the limited possibilities, the most 
suitable method to sell soya is to roast it then grind it into 
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fl our. It stores well in this form. We would like to learn about 
other ways of possibilities.
 “Soybean cultivation started here in 1965. In Kananga 
there was an agricultural school of which Father Vaneste was 
the director. The people introduced soya under his direction. 
The pastor explained the benefi ts of soya during a catechism 
lesson, then he gave everyone a 250 gm glassful of soybeans. 
In 15 years this has expanded to 200 tons. Sales of soybeans 
have always been guaranteed by the mission. The seeds are 
planted in January and harvested in May. Yields are 600-800 
kg/ha.
 “I cannot predict the future of soya. I hope it will 
continue to exist and that the population will see its 
usefulness, not only as a cash crop, but also as a means to 
improve nutrition. Personally I feel the possibilities for doing 
things with soya are pretty limited: soy fl our and soya cakes 
or cookies. Making tofu seems pretty complicated and it does 
not store well.” Address: M.C. Masuika, B.P. 70, Kananga, 
Zaire.

2026. Agricultural Chemicals, Inc. 1983. Treat your soybeans 
for a little extra yield (Ad). Soybean Digest. Feb. p. 19.
• Summary: This full page color ad states: “Five years of 
fi eld tests show an average yield increase of 11.4% with 
Triple-Noctin® L:
 “It’s a fact. Documented data from 51 fi eld tests, 
including University studies, show yields from seed treated 
with Triple-Noctin L averaged 33.6 Bu/A compared to only 
30.2 Bu/A from untreated seed. That’s 3.4 extra bushels per 
acre.
 “As for return on investment, even one extra bushel will 
cover the cost of the seed treatment plus pay a return of over 
200%.
 “The tests cited were conducted in 12 leading soybean 
states over a period of 5 years.
 “Triple-Noctin L, the only 3-in-1 soybean seed 
treatment, promotes healthy growth and protects your beans 
like nothing else can. It contains: a fungicide to combat 
surface and soil-borne seedling diseases, an inoculant 
for proper root nodulation and nitrogen fi xation, plus 
Molybdenum, a vital micronutrient essential on acid soils.
 “And because it’s a liquid, Triple-Noctin L goes on 
quick and easy. Just pour it on, and stir. Works in all types of 
planters. So treat your soybeans for a little extra yield. Treat 
with Triple-Noctin L.”
 Photos show: (1) A combine harvesting soybeans. (2) 
A dark, viscous liquid from a Kalo can being poured onto 
dry soybeans. “Pour it on. Grower proven on more than 12 
million acres.” (3) A can of Kalo Triple-Noctin L inoculant. 
Address: 4550 West 109th St., Overland Park, Kansas 66211. 
Phone: (800) 255-5196.

2027. Miner, A.G. 1983. The contribution of research to 
U.S. soybean yields. University of Minnesota, Department of 

Agricultural and Applied Economics, Staff Paper P83-8. 37 
p. Feb. [35 ref]
Address: St. Paul, Minnesota.

2028. Joyce, Michael; Joyce, Julie. 1983. Re: Growing 
soybeans in Australia. Tempeh and tofu down under. Letter 
to William Shurtleff at Soyfoods Center, March 5. 4 p. 
Handwritten.
• Summary: “In Queensland, Australia, soybean still are 
grown mainly inland, away from the coast. But in coastal 
regions the wet season occurs when the bean is mature 
(March-April).
 “The beans are sown the fi rst week in December. Inland 
the yield averages 1.25 tonnes (metric tons) per acre while 
on coastal regions, if weather permits, yields can be up to 
2.25 tonnes per acre. The Department of Primary Industries 
is presently encouraging sugar cane farmers to intercrop 
soybeans as a nitrogen fi xer, while contracting at $217.00 per 
tonne this year to the United Grasiers Association.
 “Most of the production is high oil content, small beans. 
I believe we have a similar climate to Florida and I would be 
interested in high protein soybeans grown in that region for 
tempeh and soyfoods production. Names of varieties would 
be a big help. The varieties grown for oil here are Wills, 
Leslie, and G522 and their heritage can be traced to the 
Florida region.
 “Most soybeans are now grown by a method called “No 
tillage direct drill,” which is by no means organic. It requires 
aerial spraying with Round-Up, a systemic herbicide, then 
direct drilling sowing (same as planting sugar cane) one 
week later.
 “We are fortunate to have an organic farmer, supplier, of 
three generations, farming 200 acres for the culinary trade. 
He grades and cleans and supplies to us only his biggest 
beans which we fi nd suitable for tempeh and tofu.
 “Cyril and Elly Cain have indeed pioneered tempeh 
in Australia. They have now set up a small, low-tech shop 
in Maroochydore, Queensland, and are proud parents of a 
7 week old beautiful girl named Jessimin. They are soon 
to return to the U.S. and Julie and I will be taking over 
the tempeh shop and moving production to our farm at 
Cooloolabin, which is west of Yandina and Eumundi at 
1,000 feet. We feel it will be more suitable for tempeh in 
the mountains where we will be more subject to a tropical 
climate than on the coastal regions only 10 miles away.
 “We hope to develop these small beginnings into a 
“pilot plant” which may spread knowledge of soyfoods to 
both residents and non-residents of Australia. As our vision 
unfolds we shall keep you informed of all aspects of progress 
and the greater good prevailing in this important work. 
Cyril and Elly will always be remembered as the producers 
of Australia’s fi rst and fi nest commercial soy tempeh. 
Their tempeh is known throughout the East Coast to be 
unsurpassed for fl avour and shelf life. Always sold fresh, not 
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frozen. Delicious. We wait in hope and peace. Giving glory 
to God.” Address: Queensland, Australia.

2029. Reeve, Stewart. 1983. They grow 100-bushel beans. 
[Roy Flannery, Richard Cooper and Ron Martin]. Soybean 
Digest. March. p. 60-61N.
• Summary: “Researchers in Ohio and New Jersey 
convincingly broke the 100-bushel yield barrier in 1982. Roy 
Flannery, Extension soil specialist at Rutgers University, had 
yields ranging from 100 bushels to 109 bushels in his New 
Brunswick plots. Nearly 600 miles away, Richard Cooper 
and Ron Martin, both USDA agronomists, harvested similar 
yields in their Wooster fi elds.
 “These agronomists deny that they’ve found any 
formula for 100-bushel beans. But, these yields confi rm 
that private and public varieties hold the genetic potential to 
produce 100-bushel yields.
 “’These yields are possible,’ Martin notes. ‘You just 
have to get the conditions right.’
 “That means going to lengths that aren’t practical for 
farmers. For example, Flannery hand-thinned plants to hit 
ideal populations and Martin and Cooper applied three doses 
of fungicides.
 “But some techniques are directly applicable to 
commercial farms. All 100-plus yields were in beans drilled 
in 7-inch rows. ‘I believe it’s important for growers in this 
area to use narrow rows and use planters that do a uniform 
job of plant spacing,’ says Flannery. The 109-bushel yield 
gives him a 3-year average of 99 bushels per acre.
 “His top yield came in an experiment examining 
differences in varieties, plant populations, irrigation and 
fertility rates-including micronutrients. The 109-bushel yield 
sprang from Asgrow’s A3127 planted May 10 and thinned 
to 225,000 plants per acre. The plot received 125 pounds 
nitrogen, 200 pounds phosphorus and 250 pounds potash but 
no micronutrients. A trickle irrigation system applied about 
12 inches of water, giving the plot a total of 27 inches of rain 
and irrigation water from May 1 until October harvest.
 “Another plot used the same variety and treatments 
except that it received the micronutrients of boron, copper, 
manganese and zinc. It yielded 103 bushels per acre.
 “In a third plot, the same variety at 150,000 plants 
per acre, irrigated and fertilized with 125-200-250 and 
micronutrients produced 104 bushels per acre.
 “Hobbit, a public semi-dwarf variety, hit 100 bushels per 
acre when planted at 450,000, irrigated and fertilized with 
high rates and micronutrients.
 “Flannery applied Sevin to control Japanese beetle 
and Mexican bean beetle. Also, he broadcast all plots with 
Furadan and Dyfonate to control soil insects. They damage 
irrigation tubing as well as plant roots, he explains.
 “Soil in his plots is a sandy loam with 1.45% organic 
matter. He rotates plots between corn and soybeans and 
moldboard plows cornstalks in the fall. For weed control, 

he uses Trefl an and some hand weeding. During 1982, he 
applied a single dose of Benlate.
 “Flannery gives a lot of the credit for the yield to 
irrigation and fertilizer. Irrigation was better timed in 1982, 
but plots also had better early season rainfall. He boosted 
nitrogen rates by 25 pounds per acre and applied it through 
the irrigation system from early bloom to podfi lling.
 “Martin and Cooper harvested a yield slightly higher 
than Flannery’s. But they’re soft-pedaling it because it was 
an indeterminant variety surrounded by semi-dwarf varieties. 
The result is what researchers call a border effect. The later 
maturing variety gets more light and a longer vegetative 
season, Martin explains. That gives the indeterminant variety 
an advantage over one that isn’t bordered by shorter season 
types.
 “Martin and Cooper are revealing little production 
information about their tests that recorded yields of semi-
dwarf varieties at 105.7, 102.3 and 101.5 bushels per acre. 
However, Martin emphasizes that varieties that produced 
these yields aren’t commercially available yet.
 “Public varieties nudged toward the 100-bushel mark in 
the Ohio tests, too. Sprite hit 97.6 bushels per acre and Pixie 
yielded 99.0.”

2030. Dibb, David W. 1983. Agronomic systems to feed the 
next generation. Agronomy Journal 75(2):408-12. March/
April. [9 ref]
• Summary: Contents: Introduction. Urgency for higher 
yields. Expanding world food needs. Economic necessity 
of the farmer. Meeting expanding world food needs: What 
is a potential? A maximum yield research approach. A 
team approach. Areas of potential breakthrough: Genetic 
engineering, rhizosphere technology, plant growth regulators 
(PGR), positive interactions, simple interactions can be 
signifi cant, complex interactions in the total system, new or 
unusual ideas, building agronomic systems to feed the next 
generation.
 “1. Genetic engineering:... New techniques such as 
gene splicing and cloning provide tools that have great 
potential for increasing yields, improving adaptation, 
disease tolerance, etc., and doing it more rapidly.” Address: 
Southeast Director and Latin American Coordinator, Potash 
and Phosphate Inst., Atlanta, Georgia.

2031. Marking, Syl. 1983. Plant seeds per acre–not pounds: 
Yields respond to proper population. Soybean Digest. April. 
p. 62.
• Summary: “Planting or seeding soybeans by pounds 
per acre instead of seeds per acre or seeds per foot of row 
method has no more place today then 40-inch rows.
 “That’s the challenge from agronomists. They claim 
improper planting rates can result with the old pounds-per-
acre method. That method can cost you in higher seed costs 
and lodging on one hand, or reduced yield potential on the 



SOYBEAN YIELDS AND YIELD RESEARCH (10 BCE to 2021)   955

© Copyright Soyinfo Center 2021

other.
 “’Most soybean seed producers–both public and private–
are now stating seeds per pounds on the bag. However, there 
are still too many farmers who are just planting pounds 
per acre with little regard to seed size,’ says Jim Kinsella, 
BASF agronomist at Lexington, Illinois. ‘The majority of 
the problems of not taking seed size into account come from 
planting bin run seed, which in most cases has not had a seed 
count run.
 “’We don’t go out and plant pounds per acre with corn,’ 
Kinsella adds, ‘and we shouldn’t be doing it with soybeans. 
It’s just as important to plant seeds per acre with soybeans as 
with corn.
 “’Planting about 60 pounds or one bag per acre–which 
used to be a common practice–wasn’t that far off when we 
had two or three varieties in an area to choose from and they 
were nearly equal in seed size and lodging response. With a 
much larger number of varieties now available–which have 
a much wider genetic base–there’s much more seed size 
variation and variability in response to plant population.’
 “It’s not uncommon, Kinsella says, for varieties he 
plants in trials to run from 2,000 to 3,300 seeds per pound. 
If you don’t compensate, you could get slapped with yield 
reductions.
 “Example: If you seed one variety with a large seed 
that had 2,000 seeds per pound and wanted 175,000 seeds 
per acre, you’d have to plant 90 pounds per acre, assuming 
90% germination. If you switched to a variety with 3,300 
seeds per pound, you’d seed only 57 pounds, assuming 90% 
germination.
 “’If you don’t change your drill setting to compensate, 
you would overseed by about 78%,’ Kinsella warns. ‘Most 
varieties won’t perform well with that much variability from 
optimum seeding rate. Using a variety with intermediate 
lodging tolerance, it would likely go fl at if overseeded that 
much. It could cut your yields by 50%.’
 “On the fl ip side of the coin, under-seeding can lead to 
lower yields, especially with semidwarf varieties. It can also 
bring on increased weed problems that can reduce yields. 
Underseeding can also cause low podding and harvest losses.
 “Planting or seeding rate recommendations vary slightly 
among agronomists, ranging generally between 150,000 to 
175,000 seeds per acre. So the following base level in the 
seeding rate guidelines offered by Kinsella may not match 
those from your university precisely.
 “(1) Use 175,000 viable seeds per acre for a base in 
solidseeding and 150,000 in 30-inch rows. Adjust for less 
than 100% germination by dividing the desired plants per 
acre by percent germination. A germination rating in the 90% 
range is common.
 “(2) Add 10% to base if planting very early or late.
 “(3) Add 10% if planting a short or nonbranching 
or lodging-resistant variety. Hike rate by 30% to 40% if 
planting a determinate semidwarf, such as Gnome, Sprite or 

Hobbit.
 “(Note: Many university agronomists recommend 
somewhere around the 160,000 range in 30-inch rows for full 
season indeterminate type varieties. Dick Cooper, USDA/
ARS agronomist, who has been largely responsible for 
development of semidwarfs, insists seeding rates need to be 
closer to 300,000 seeds for these ‘shorty’ beans.
 “He recommends 300,000 seeds per acre with a 4 seeds 
per foot spacing in 7-inch rows; 7 seeds per foot and 262,500 
per acre in 14-inch rows; 12 per foot and 225,000 in 30-inch 
rows. Cooper, however, feels 30-inch row environments 
waste yield potential of semidwarfs.)
 “(4) Add 10% if planting in a poor seedbed.
 “(5) Subtract 10% if planting a tall, branching variety.
 “(6) Subtract 10% if planting in deep, fertile soil where 
lodging is generally a problem.
 “(7) Subtract 10% if planting in ideal conditions for the 
area–i.e. planting date, seedbed conditions, soil moisture and 
temperature.
 “Table 1 gives plants per foot of row needed to achieve 
desired plant populations. Adjust these numbers upward 
when pegging seeding rates for seedlots with less than 100% 
germination.
 “Example: If you want 3.8 plants per foot of row, and 
germination is 90%, then plant 4.2 seeds per foot of row (3.8 
+ .90 = 4.2).”

2032. Marking, Syl. 1983. Iron chlorosis steals yields: 
Disease thrives on high lime soils. Soybean Digest. April. p. 
51N.
• Summary: Discusses nutrient defi ciency. “Until resistant 
varieties came along, application of foliar iron was the only 
alternative for iron chlorosis. It can be effective, but timing is 
critical. Most effective treatment, says Fehr, is a single spot 
treatment with the iron chelate Sequestrene 138Fe, produced 
by Ciba-Geigy.”
 Note: In April 1991 Dr. Walter Fehr said that chlorosis 
was not a disease. Here the writer says that it is.

2033. Wolffhardt, D. 1983. The soybean situation in Austria. 
Eurosoya No. 1. p. 49-50. [Eng]
• Summary: “The Soyabean is a species on which research 
work has been done in Austria for more than 100 years 
by some people or institutes. The growing area was of no 
account in agriculture, with the exception of the last years 
of World War II, when this crop was cultivated over about 
2.400 ha.
 “With regard to the climate, the Northeastern, Eastern 
and Southeastern parts of Austria are suitable for soyabeans, 
but irrigation may be necessary in some regions which are 
infl uenced by the continental climate.
 After the protein-crisis in the early seventies and for 
the demand of vegetable oils, soyabean growing was of new 
interest again. It was possible to grow rapeseed, sunfl owers 
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and soyabeans in the year 1979 to a small extent, by 
contracts with the fat-industry. The producer price was S 7 
[Austrian Shillings], for 1 kg soya-bean seed. Contracts were 
made for about 170 ha soyabeans, the average yield was 
about 1,500 kg/ha, the yield ranged between 750 and 2,550 
kg/ha.
 “Unfortunately it was impossible to grow soya-beans 
with contracts during the following years. The soyabean-area 
decreased and was mainly limited to experiments on farms. 
The extent of these experiments was approximately 50 ha 
in 1980, 13 ha in 1981 and 15 ha in 1982. The average yield 
was about 1,850 kg/ha in 1980 and of experiments in Lower-
Austria about 1,700 kg/ha in the year 1981. Two experiments 
were carried out in the southern part of Burgenland this year, 
but yields of 1,430 and 510 kg/ha were very low. In general 
we can say that there was a very wide range between the 
lowest and the highest yields.
 “Besides these experiments soyabeans were grown 
for other purposes such as so-called ‘bioproducts’, with an 
acreage between 5-15 ha each year. Evans was the main 
variety for the experiments on farms. McCall, Maple Arrow 
and Harcor were grown besides Evans, HL 18 and HL 20 
additionally in 1980. The last two cultivars were too early 
and Harcor very late under Austrian conditions.”
 “In my opinion the value of soyabeans lies in Austria 
like during the last war in the direct human consumption in 
times of need. Therefore it is necessary to continue the work 
with soyabeans even if the production is uneconomic at the 
moment.”
 “Institutes at which work is done on soyabeans besides 
the Federal Institute of Plant Production:
 “Universitaet für Bodenkultur, Gregor Mendelstrasse 33, 
A-1180 Wien;
 “Institut für Pfl anzenbau und Pfl anzenzuechtung 
(Director: Prof. Dr. O. Steineck). Dr. R. Gretzmacher, 
Breeding of soyabeans;
 “Institute für Pfl anzenschutz (Director: Prof. Dr. J. 
Weindlmayr).”
 “Bundesanstalt fur Pfl anzenschutz (Director: Dipl. Ing. 
E. Kahl) Trunnerstrasse 5 A-1020 Wien
 “Prof. Dr. H. Neururer, questions of weed-control.
 “D.B. Wodicka, questions of diseases.
 “With regard to the scientists named here, I have to 
underline that research on soyabeans is done in a very small 
extent only.” Address: Bundesanstalt fuer Pfl anzenschutz, 
Alliertenstrasse 1, A-1021 Vienna, Austria.

2034. Dreyer, Lawrence. 1983. Re: Work with soya in 
Austria. Letter to William Shurtleff at Soyfoods Center, May 
1. 3 p. Handwritten, with signature. [Eng]
• Summary: “Herr Anton Wolf was here yesterday and 
told me that only 100 hectares of soybeans were planted in 
Austria in 1982. The yield was about 2,500 kg/ha.”
 Dreyer’s main work is as the architect of the additions 

they are making to their facilities in Wiener Neustadt. At 
present they have a small shop and restaurant. There will 
be a new area for producing tofu on a small scale, gluten, 
mochi, bread. “At present we produce a limited quantity of 
tofu with equipment bought in Japan... A group of people 
loosely related to us uses a small centrifuge to make soymilk. 
This group has also recently started making tempeh... I have 
given copies of your chapter on “History of Soya in Austria” 
to Anton Wolf.” Address: Weg der Natur, Austria.

2035. Bernard, Richard L. 1983. Breeding for soybean 
yield and agronomic traits. INTSOY Series No. 25. p. 80-81. 
B.J. Irwin, J.B. Sinclair, and Wang Jin-ling, eds. Soybean 
Research in China and the United States (College of Agric., 
Univ. of Illinois at Urbana-Champaign). [16 ref]
• Summary: “Improved grain yield per hectare has been 
the main goal since formal soybean breeding was begun 
in Illinois over 40 years ago. Pest resistance has received 
increasing attention in recent years, but most improved 
cultivars in the midwestern U.S. are released because of 
improved yield. Other agronomic traits in which major 
improvement has been made are resistance to lodging and 
shattering, and improved seed quality and composition.
 “Because soybeans are planted close together in widely 
spaced rows and harvested mechanically, a high degree of 
lodging resistance is necessary. Most cultivars will lodge 
when growing conditions are good, so further improvement 
is sought constantly.
 “Delayed harvest, which often occurs in the midwestern 
U.S. because of weather, can result in yield loss through 
shattering either before or during harvest. Most mid-western 
U.S. cultivars have satisfactory shattering resistance, but 
attention must be paid to this trait to avoid regression to the 
more shattering-prone type. Improvement is being made 
in the ability to produce good-quality seeds under adverse 
environmental conditions, and the oil and protein content of 
potential cultivars is monitored to ensure suitable levels.
 “All soybean cultivars now grown in the midwestern 
U.S. were developed by artifi cial cross-pollination followed 
by selection until true-breeding lines were obtained. Parent 
lines are chosen to combine good traits of one with those 
of another or simply to combine two good cultivars with 
the hope of producing a better one. Traditional plant-to-row 
pedigree selection sometimes is used, but more often bulk 
population advance (single-seed or single pod descent) is 
used through the early segregating generations (F2 to F5) 
since it takes less labor and space. Such bulk populations are 
often grown in a winter nursery in the tropics to reduce the 
time it takes to produce breeding lines.
 “The backcross breeding method adds a simply inherited 
trait–such as disease resistance–to an otherwise well-
adapted cultivar. Advantages of this method are the small 
populations necessary, the greater speed of development, the 
relatively certain and predictable result, and the minimizing 
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of yield-testing. We grow two generations in the greenhouse 
in the winter, thus getting three per year. Recent cultivars 
such as Corsoy 79 and Williams 82 with single genes for 
Phytophthora rot resistance, and Will with a single gene for 
semi-determinate stem, were developed by this method.
 “Observation and selection often is successfully done 
in early generations for traits such as time of maturity, 
shattering resistance, seed quality, and perhaps even lodging 
resistance and yield where differences are very large. At the 
F4 to F6 generation (F3 for the backcross method) lines are 
bulked and testing begins. Typical yield tests are in four-
row plots (middle two for harvest, 75 cm row spacing), 3 
to 5 meters long, although we sometimes measure yield in 
an initial screening test in small one-row plots. Testing is 
done at several locations in Illinois for two to three years 
with early lines (maturity Group II) being tested in the north 
and central part, Group III in central Illinois, and late lines 
(Group IV and sometimes V) in southern Illinois.
 “The best lines are selected and entered in a cooperative 
regional ‘Preliminary Test’ of the appropriate maturity group. 
These lines are grown at six to eight locations in various 
states. After one year, the best lines are advanced to the 
‘Uniform Test.’ After two to four years of further testing, the 
best ones are released for commercial production. These are 
very important tests since they constitute the fi nal testing 
before a variety goes to the farmer. They give good data in 
a short time on the performance of cultivars under a wide 
range of environments since the tests are grown over the 
very wide area in which each maturity group is adapted. In 
1981 the six tests of the northern Uniform Tests (one test for 
each maturity group 00 to IV) had 94 soybean entries (plus 
176 preliminary entries), involving 35 researchers in 15 U.S. 
states and Canada at 51 locations (seven to 22 locations per 
maturity group). Over the last 40 years from these tests and 
those in southern U.S. have come most of the successful 
commercial cultivars grown in the U.S.
 “Discussion: Wang Jin-ling reported on the procedure 
for developing and testing new soybean cultivars in Jilin 
and Heilongjiang provinces. They use the pedigree method 
of breeding to the F4 generation. Preliminary tests are 
conducted by each institution with the best lines advanced 
to regional tests. The provinces are divided into testing 
regions based more on temperature than latitude, especially 
in the northern area. They collect data on yield, lodging, 
and disease resistance. After two to three years of testing, 
the data are reviewed by a committee that determines which 
cultivars will be released and where they will be released. 
A cultivar must be certifi ed by this committee in order to be 
sold.
 “Ma Rhu-hwa reported on cultivar testing in the Chang 
Jiang (Yangtze) River region. Tests are begun on the local 
level with the best selections advanced to provincial tests. 
The best lines from several provinces in the River Valley 
Region are entered in a cooperative interprovincial testing 

program. These results are used to select cultivars for release 
and to identify areas where new cultivars are best adapted.
 “Zhang Zi-jin gave some history of cultivar development 
in China. There are three major soybean growing regions: the 
northeast, the Huanghe River valley, and southern China. In 
the 1950’s and 1960’s, the three provinces of northeast China 
cooperated in regional tests and released many cultivars. 
Because the three provinces are at different latitudes, the 
cooperative test was discontinued but some cultivars still are 
jointly tested. In the other two areas, regional testing was 
begun in the early 1960’s. The Ministry of Agriculture is in 
the process of reviewing the soybean testing procedure.
 “Wang Jin-ling asked about private soybean breeding 
companies in the U.S.
 “R.L. Bernard responded that probably less than 20% 
of the hectarage nationwide is planted to private soybean 
cultivars.
 “W.R. Fehr stated that private companies in Iowa had 
grown faster than in any other state, and their cultivars have 
been very successful. Between 35% and 50% of the soybean 
hectarage in Iowa is planted to private cultivars.
 “Wang Jin-ling asked about the use of blends in the U.S.
 “R.L. Bernard replied that public institutions generally 
did not recommend blends but that they were being sold by 
some private companies.
 “W.R. Fehr added that blends are recommended to help 
reduce losses due to iron defi ciency chlorosis in Iowa.” 
Address: Research geneticist, Univ. of Illinois, Urbana.

2036. Jackobs, Joseph A.; Staggs, M.D.; Erickson, D.R. 
1983. International soybean variety experiment: Seventh 
report of results, 1979. INTSOY Series No. 24. viii + 211 
p. July. (College of Agric., Univ. of Illinois at Urbana-
Champaign).
• Summary: In the ISVEX trials, soybeans were tested in 
the following countries: Afghanistan, Algeria, Argentina, 
Bangladesh, Bolivia, Burma, Chile, China (Taiwan, ROC), 
Colombia, Cuba, Czechoslovakia, Ecuador, Egypt, Ethiopia, 
Fiji, French Guiana, Gambia, Ghana, Guatemala, Guinea, 
Iraq, Korea, Malawi, Malaysia, Mexico, Morocco, Nepal, 
Pakistan, Paraguay, Peru, Philippines, Portugal, Puerto Rico, 
Rwanda, Somalia, Sri Lanka, Sudan, Syria, Tahiti, Thailand, 
Turkey, United States, Zaire, Zambia, Zimbabwe.
 Note: This document contains the 2nd earliest clear date 
seen for soybeans in Guinea, and the cultivation of soybeans 
in Guinea (1979, probably in May). Sixteen varieties were 
tested at Foulaya. CH-3 gave the highest yield, 2,690 kg/
ha. The source of these soybeans was INTSOY (at the 
University of Illinois, USA) for ISVEX trials. Address: 
College of Agriculture, Univ. of Illinois, Urbana-Champaign.

2037. Summerfi eld, R.J.; Roberts, E.H. 1983. The soyabean. 
Biologist (London) 30(4):223-31. Sept. [35 ref]
• Summary: Contents: Introduction. Soyabeans as a world 
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crop. Classifi cation, germplasm, and utilization. Self 
suffi ciency for nitrogen? The plant. Time of fl owering and 
adaptation to environment. Yields. Utilization in teaching 
and research. Prospect. Acknowledgements. Address: 
Univ. of Reading, Dep. of Agriculture and Horticulture, 
Plant Environment Lab., Shinfi eld Grange, Cutbush Lane, 
Shinfi eld, Reading, Berkshire, England.

2038. Ehmke, Vance. 1983. Is less tillage more trouble? 
Residue changes crop production methods. Soybean Digest. 
Sept/Oct. p. 16.
• Summary: “The trend to reduced tillage and no-till is still 
gaining ground. But agronomists and other crop scientists, 
while not discouraging the switch, warn that planting in high 
levels of residue may mean changing more than tillage.
 “Wisconsin soil scientist Tom Daniel recommends 
planting vigorous, strong-rooting soybean varieties in 
reduced tillage. ‘We found soil compaction increased rather 
than decreased in our no-till corn plots. Land that had been 
no-tilled was actually denser and more compacted than land 
which had been plowed.
 “’Also because soil temperatures run as much as 8 
degrees F. cooler when beans are no-till planted behind corn, 
I’d lean toward soybean varieties that have good early season 
vigor with strong germination.’
 “Daniel says a corn / bean rotation may help solve the 
problem of no-till soils compacting-by loosening soil which 
freezing and thawing couldn’t.
 “Ed Oplinger, Wisconsin agronomist, says no-till 
soybeans with early season vigor can have as much as a 3 to 
4 bushel yield advantage over less vigorous varieties.
 “’Hodgson 78 yielded 55 bushels per acre when no-
till drilled; only 48 bushels when drilled after fall plowing. 
Evans, however, yielded 45 bushels in both cases.’
 “But Oplinger admits higher yields are more consistent 
with conventional tillage. ‘This is partly because with tillage, 
you can prepare a better seed environment than what you’ll 
fi nd year-in and year-out with no-till,’ he says. ‘There are just 
fewer variables involved with conventional tillage and fall 
plowing. You have other things to consider, though, if you’re 
on erosive soils.’
 A large photo shows a tractor plowing in stubble. The 
caption: “Agronomists say reducing tillage may require 
you to review crop varieties, soil fertility methods, and 
herbicides.”

2039. Northrup King Co. 1983. Northrup King soybeans 
score high across the Soybean Belt! (Ad). Soybean Digest. 
Sept/Oct. p. 23.
• Summary: Details on various high-yielding Northrup King 
soybean varieties are given, together with yield comparisons 
with public varieties. Address: P.O. Box 959, Minneapolis, 
Minnesota 55440.

2040. Shumba, E.M. 1983. Do soyabeans have a place in 
communal areas? A review of production problems and how 
the crop can feature in these areas. Zimbabwe Agricultural 
Journal 80(5):189-91. Sept/Oct. [9 ref]
• Summary: Soybean production in the small scale farming 
sector and communal areas is small in terms of total national 
production. Over the 5-year period 1976-1981, it averaged 
only 5% of the nation’s total soybean production. Moreover 
yields in this sector are very low, only 0.66 tonnes/ha in 
the 1978/79 season, compared with 2.01 tonnes/ha in the 
commercial sector. The two districts growing the most 
soybeans in the communal areas are Bushu in Mashonaland 
Central, and Urungwe in Mashonaland West. Suggestions 
are given for improving yields and total production. Address: 
Agronomy Inst., Dep. of Research and Specialist Services.

2041. Apolitano-S., Cesar. 1983. El cultivo de la soya en el 
Perú [The cultivation of the soybean in Peru]. In: INTSOY, 
Reunion Latinoamericana sobre Mejoramiento de Soya. 
Urbana, Illinois: University of Illinois. INTSOY Project 
Reports. [Spa]*
• Summary: Peru imports about 90,000 tonnes of soybeans 
and soybean products and has only 1,000 ha under 
production. Commercial production began in the early 
1970s and peaked at 6,400 ha in 1981, with mean yields 
of 1.9 tonnes/ha. This expansion occurred when there was 
a government campaign with technical assistance from 
INTSOY. Address: Peru.

2042. Diaz-C., Gorky. 1983. El cultivo y la investigación 
de la soya en el Ecuador [Cultivation and investigations of 
soybeans in Ecuador]. In: 1983. Reunión Latinoamericana 
Sobre Mejoramiento de Soya. Unpublished manuscript. 
INTSOY Project Reports. University of Illinois, Urbana. 
[Spa]*
• Summary: Although Ecuador currently grows soybeans on 
about 25,000 ha, with mean yields of about 1.8 tonnes/ha, it 
imports about 50,000 tonnes of soybean oil, which represents 
another 134,000 ha. If production were expanded, the 
country would need to identify a market for the excess meal. 
Soybeans are presently grown in the central coastal region 
where rainfall is generally adequate and the southern coastal 
region where irrigation is frequently necessary.
 Note: Programa de Oleaginosas Agropecuarias, which is 
part of the national institute of agricultural research (INIAP), 
undertakes varietal improvement. As of 1987, three varieties 
were produced commercially: INIAP Jupiter, 301, and 302.

2043. Gbikpi, Pascal. 1983. The [Cameroon] Western 
Highlands soybean pilot project. 6 p. Unpublished 
manuscript.
• Summary: Contents: History of the project. The 
Western highlands. The soybean pilot project: Production, 
utilization from whole grains (human consumption, animal 
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consumption), utilization for processed soybeans (human 
consumption, animal nutrition).
 The fi rst soybean varieties were introduced in the 
Western Province in 1924. However it was only in 1974 
that an intensive research program was implemented by the 
agricultural research station at Dschang. In 1978 a French 
company named EMC-SATEC conducted a feasibility 
study, commissioned by the Cameroonian government, of 
a processing plant, seed multiplication farm, and storage 
units. In June 1980 an evaluation team decided that it would 
be wiser to postpone this processing unit and replace it by a 
pilot phase which is the present Soybean Pilot Project.
 This pilot project, which is in the Western Province 
(one of Cameroon’s 10 provinces), started in Jan. 1981. Its 
has worked on both soybean production and utilization. 
Concerning production: From Jan. 1981 to Dec. 1983, 
the Project distributed 43,000 kg of soybean seed to 
approximately 12,000 farmers, free of charge and with an 
insecticide (methylparaphene). Two crops were grown each 
year. Those planted during the fi rst half of the year gave an 
average yield of 1,700 kg/ha in 1981; those planted during 
the second dryer and darker half yielded 750 kg/ha. Three 
years of experience have shown that production is feasible, 
however the main problem is that farmers consider the price 
they receive to be too low.
 Concerning utilization: A survey which reached 1,331 
families in the Western Province who had already consumed 
soybeans allowed the Project to print a booklet containing 28 
recipes which used soybean paste or fl our as an ingredient. 
Soybean fl our, added to bread at the 3% level, drew a 73% 
favorable rating. Soybean milks fl avored with coconut and 
banana, made in France by Alfa-Laval, were submitted to a 
taste panel. The addition of 10% baked full-fat soy fl our gave 
an excellent biscuit containing 11% protein. The addition of 
10% soy fl our to cassava fl our does not signifi cantly change 
the color, fl avor, or physical properties of the couscous 
(called “fufu”) by it increases the protein content six-fold. In 
April 1982, 24 tons of defatted soybean meal were produced 
at a solvent extraction plant in Douala; the plant ordinarily 
processes palm kernels. Address: UCCAO–Projet Soja, P.O. 
Box 1002, Bafoussam, Cameroon.

2044. Mandl, Francisco A. 1983. Investigación y producción 
de soja en el Uruguay [Research and production of soybeans 
in Uruguay]. In: 1983. Primera Reunion Latino-Americana 
de Mejoramiento de Soja (First Latin American Meeting on 
Soybean Improvement), Palmira, Colombia. [Spa]*
• Summary: Uruguay (located 30-35ºS latitude) is self 
suffi cient in soybeans. In response to government supported 
prices, the area of production increased from 5,000 ha in 
1974 to 50,000 ha in 1979. However because of the low 
yields (1.3 tonnes/ha), soybeans have not been as profi table 
as other crops. Consequently, when the government 
discontinued support in 1978, the area decreased to about 

20,000 ha, just enough, just enough to satisfy requirements 
for oil and meal. Note: Research is conducted within the 
Ministry of Agriculture and by El Centro de Investigaciones 
Agrícolas (CIAAB).

2045. Cooper, Richard L. 1983. Soybeans topped 100 bu/A 
in maximum yield research. Better Crops with Plant Food 
67(Winter):8-9.
• Summary: Maximum yield was 102.2 bu/acre with 7-inch 
rows. Address: USDA-OARDC, Ohio State Univ.

2046. Flannery, Roy L. 1983. New world record corn and 
soybean research yields in 1982: 338 bu/A corn, 109 bu/A 
soybeans. Better Crops with Plant Food 67(Winter):4-5.
• Summary: Work done in cooperation with the Potash & 
Phosphate Institute. Address: New Jersey Extension soils 
specialist.

2047. Food and Agricultural Organization of the United 
Nations. 1983. Soybeans: Area harvested, yield, and 
production. FAO Production Yearbook (Rome, Italy) 37:140.
• Summary: The following nations are listed for the fi rst 
time as soybean producers in the FAO Production Yearbook. 
Cameroon: Achieved yields of 444 kg/ha in 1981, 532 kg/ha 
in 1982, and 553 kg/ha in 1983.
 Morocco: Harvested 1,000 ha in 1981 and 1983.

2048. Whigham, D.K. 1983. Soybean. In: Potential 
Productivity of Field Crops under Different Environments. 
Los Banos, Philippines: International Rice Research 
Institute. 524 p. See p. 205-25. [18 ref]
• Summary: A record soybean yield is 7.4 metric tons per 
ha. Address: Agronomy Dep., Iowa State Univ., Ames, Iowa, 
50011.

2049. Better Crops with Plant Food. 1984. 1983 soybean 
research yields top 118 bu/A. 68(Winter):6-7.
• Summary: “Continuing a succession of research yield 
breakthroughs, Dr. Roy L. Flannery of New Jersey achieved 
118.4 bu/A in irrigated soybean plots in 1983.
 “Perhaps even more important, Dr. Flannery’s 4-year 
average soybean yield now stands at 103.5 bu/A in his top 
maximum yield research treatment. This includes soybean 
yields of 94 bu/A in 1980, 93 bu/A in 1981, and 109 bu/A in 
1982.
 “The top 1983 yield was obtained with Asgrow A3127 
variety which had received 175 lb/A of nitrogen (N), 225 
lb/A of P2O5, and 300 lb/A of K20. These nutrients were 
applied as shown:”
 A table shows the amount of each of the 3 nutrients 
applied and the application method (e.g. broadcast or 
fertigation).
 Two varieties, two plant populations, and two fertility 
levels were compared with and without irrigation. Soybeans 
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were planted in 6-inch rows with precise distance between 
plants in the row to obtain the desired plant populations 
for the two varieties. The results are summarized in the 
following tables.”
 Table 1. Infl uence of fertilization, irrigation, and plant 
populations on soybean yields (Sprite Variety). New Jersey, 
1983.
 Table 2. Infl uence of fertilization, irrigation and plant 
populations on soybean yields (Asgrow A3127 Variety). New 
Jersey, 1983.

2050. Jackobs, Joseph A.; Smyth, C.A.; Erickson, D.R. 1984. 
International soybean variety experiment: Eighth report of 
results, 1980-1981. INTSOY Series No. 26. xi + 234 p. Feb. 
(College of Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: In the ISVEX trials, soybeans were tested in the 
following regions and countries: (For the years 1980/1981): 
Algeria, Argentina, Azores, Bangladesh, Bhutan, Bolivia, 
Brazil, Brunei, Burundi, Cameroon, Chile, China [actually 
AVRDC, Shanhua, Taiwan], Colombia, Costa Rica, 
Czechoslovakia, Ecuador, Egypt, Ethiopia, Fiji Islands, 
French Guiana, Gabon, Ghana, Guatemala, Guinea-Bissau, 
India, Indonesia, Iraq, Korea, Lesotho, Liberia, Libya, 
Madagascar, Malaysia, Mali, Mauritius, Mexico, Morocco, 
Mozambique, Nepal, New Caledonia, Pakistan, Panama, 
Paraguay, Peru, Philippines, Portugal, Puerto Rico, Rwanda, 
Saudi Arabia, Somalia, Sri Lanka, Sudan, Surinam, Tanzania, 
Thailand, Turkey, United States, Upper Volta, Uruguay, 
Vietnam, Zaire, Zambia, Zimbabwe.
 (For the year 1979): Belize, Pakistan, Turkey, Vietnam.
 Note 1. This is the earliest document seen (March 2021) 
concerning soybeans in Guinea-Bissau, or the cultivation of 
soybeans in Guinea-Bissau.
 This document contains the earliest date seen for 
soybeans in Guinea-Bissau, or the cultivation of soybeans in 
Guinea-Bissau (21 May 1981). Sixteen varieties were tested 
at Granja Prabis, Bissau. ICA Tunia gave the highest yield, 
1,225 kg/ha.
 Note 2. This document contains the 2nd earliest date 
seen (May 2010) for the cultivation of soybeans in Brunei 
(19 May 1981). Sixteen varieties were tested at Biray 
Research Station by cooperator W.T.H. Peregrine. UFV-1 
gave the highest yield, 2,577 kg/ha.
 Note 3. This is the earliest document seen (Feb. 2006) 
that describes soybean variety trials in Bhutan. On 30 April 
1980 sixteen varieties were planted under the supervision 
of Mr. Heinz Burgin at the Rural Development Project 
Demonstration Farm, Bumthang, Bhutan. DeSoto gave the 
highest yield, 729 kg/ha. The source of all these soybeans 
was INTSOY for ISVEX trials.

2051. Gotoh, K. 1984. Historical review of soybean 
cultivation in Japan: Traditional cultivation (1867-1945) 
(Document part). Tropical Agriculture Research Series No. 

17. p. 137-38. March.
• Summary: “1. Characteristics of this period: When the 
Meiji era started in 1867, acreage of cultivated soybean was 
approximately 400,000 ha with grain yields of 0.5 ton/ha on 
the average. In 1908 the acreage became the largest during 
the history of soybean production in Japan, namely, 487,700 
ha, and the highest production was recorded in 1920, namely, 
547,800 tons.
 “Since the beginning of the Showa era in 1926, imports 
of soybeans have increased. Imports accounted for 60% of 
annual consumption in 1928 and 70% in 1938. Thus, acreage 
of soybeans decreased gradually, especially in the Kanto and 
Tosan areas, in contrast with the increase of production in 
Hokkaido.
 “As for the cultivars, Iwate No 2 and Ou No 13 were 
released in 1920 and 1929 in Tohoku. They were bred 
through artifi cial crossing. Norin No 1 and No 2 were 
released from the Ibaraki Agricultural Experiment Station in 
1939 and 1940 in Kanto. Dairyu-hodaka and Nagaha-hadaka 
derived from crossing were released in 1936 and 1939 in 
Hokkaido. Thus before the time of release of these cultivars, 
land races and strains derived from pure line selection were 
grown in Japan.
 “Determinant type of cultivars was mainly grown. 
Dewamusume was the fi rst indeterminate cultivar 
recommended in Honshu and it was released in 1977 from 
the Tohoku Agricultural Experiment Station. The reason why 
the indeterminate type was not grown remains unknown. 
It can be inferred that the slightly larger variation of grain 
size in the indeterminate type than in the determinate type 
may not be favorable for marketing. One of the interesting 
characteristics of soybeans in Japan is the size of grains 
which are large. Furthermore, there are many kinds of grains 
with varying size and seed coat color which have been 
produced for special usages.
 “Fertilizers used consisted of ashes, barnyard manure, 
rice bran, and dried fi sh (sardines), when available. In 1904 
superphosphate was applied...
 “So far the scale of soybean cultivation per farm 
had been rather small. In the areas where upland crops 
were grown, soybeans were produced under marginal and 
poor conditions, and in the areas where paddy rice was 
grown soybeans were grown on dikes for farmer’s own 
consumption. According to the results of a survey conducted 
in 1961, ratio of amounts of commercial use to total products 
was 49% on the average throughout Japan. The scale was 
such that only Hokkaido and Iwate Prefecture produced more 
than 200 kg per farm.
 “2. Special methods of cultivation: In the cultivation 
of soybeans on the dikes of paddy fi elds damage due to 
dry conditions and various pests (diseases and insects) is 
limited. Due to the presence of sparse stands, sunshine and 
wind easily pass through the canopy and fairly high yields 
of grains with high quality could be obtained. However, 
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there were some disadvantages. For instance, the decrease of 
rice yields was somehow inevitable and weeding was rather 
laborious.
 “Transplanting of seedlings was practiced extensively. 
Planting date was earlier (for instance 10 days) than the usual 
date, and seedlings 15 to 30 days of age after planting were 
used. Transplanting caused growth depression, and thus plant 
height was reduced. Flowering was delayed, but maturity 
was hastened...
 “Topping has been widely applied. It also depresses the 
growth. When topping is performed in the early stages of 
growth, secondary branches are increased, and fl ower and 
pod numbers are also considerably increased. Flowering 
and maturity are delayed slightly. In this treatment deep 
root system may be obtained. Cultivars adopted for topping 
treatment should have many branches. They must be sown 
earlier than the usual date. Since topping reduces growth 
remarkably, it must be applied under fertile soil conditions.
 “Ridging is generally practiced in soybean cultivation 
as well as weeding, and lodging may be prevented to some 
extent...
 “During this period intercropping systems were 
occasionally adopted, with soybeans being grown mainly 
with cereals (barley and common millet (Panicum miliaceum 
L.)) and cotton.” Address: Faculty of Agriculture, Hokkaido 
Univ., Nishi 9, Kita-ku, Sapporo, Japan.

2052. Morett, Emmanuel. 1984. Una experiencia de siembra 
de soya en Venezuela: Proposiciones para el fomento de su 
cultivo [An experience with sowing soybeans in Venezuela: 
Proposals for promotion of their cultivation]. Caracas, 
Venezuela: Fundación Polar. 24 p. March. [Spa]
• Summary: Contents: Introduction. Antecedents 
(predecessors). Development of the experiment. Perspectives 
on soybean cultivation.: Proposal for the encouragement 
of its cultivation. Appendixes 1-6: 1. Cultural practices 
recommended on the Las Guacamayas estate in 1983. 
2. Technological standard for soybean cultivation tested 
during 1984 on the Las Guacamayas estate. 3. Comparison 
of agroindustrial characteristics of Venezuelan soybean 
seed versus one originating in the USA. 4. Suggestions on 
normal Venezuelan requirements for reception of soybean 
seeds. 5. Cost of production per hectare of soybeans on the 
Las Guacamayas Estate in 1983. 6. Yields of 7 cultivars of 
soybeans in 5 locations in Venezuela during the dry cycle of 
1983. Address: Ing. Agr., Coordinator Proyectos Agricolas, 
Fundacion Polar, Venezuela.

2053. Rennie, J. Clare. 1984. A look at the progress of 
soybeans [in Canada] in the last decade. In: Ontario Soya-
Bean Growers’ Marketing Board. ed. 1984. Ontario Soybean 
Symposium. Chatham, Ontario, Canada: OSGMB. 319 p. 
See p. 22-35.
• Summary: “In 1893, Professor C.A. Zavitz, crop specialist 

at the Ontario Agricultural College, grew probably the fi rst 
fi eld of soybeans, as a replacement for cow peas which had 
failed, and set in motion a 30-year variety testing program 
for Ontario farmers. Canada’s fi rst new variety, OAC 211, 
was introduced in 1923; this was followed in the 1930’s 
by three early maturing ones, A.K., Mandarin, and Capital, 
introduced by Dr. Dimmock of the Harrow Dominion 
Experimental Station. A colleague, Dr. Cass Owen, was the 
originator of Harosoy, introduced in 1951. It quickly became 
a leading Ontario variety as well as the main one grown in 
the American soybean belt for many years...
 “However, soybeans were not a major crop in Ontario, 
or for that matter in the USA, until the Second World War. 
What was grown was largely for green manure and forage. 
The statistics on soybeans in Ontario were not even given 
separately until 1942. The predominance of linseed meal and 
cottonseed meal and oil was too strong to be easily overcome 
by another crop. The wartime demand for an easily available 
source of vegetable oil and protein gave soybean production 
its fi rst big boost...
 “In Ontario, the production fi gures for the last decade 
show... sharp increases. Aside from demand which made 
it economically attractive for farmers to grow soybeans, 
this increase has been made possible by a breeding and 
management research program to extend Ontario’s soybean 
area and to maintain yields at competitive levels. Until the 
late 1970’s, virtually all of the province’s soybeans were 
grown in Essex, Kent, Lambton, Middlesex, and Elgin 
Counties. With new early maturing, high-yielding varieties 
adapted to the growing conditions in Central, Western and 
Eastern Ontario, production in these areas is increasing 
rapidly. The number of hectares planted has risen from 4,010 
ha in 1972 to 61,500 ha in 1982...
 “The Ontario breeding program has emphasized not only 
early maturity and high yields, but also resistance to disease 
and to pod shattering, and good nodulation capabilities. 
Under the direction, since 1976, of Dr. Wally Beversdorf... 
the program is rapidly coming of age. Maple Arrow, a 
high-yielding variety adapted to 2,600 heat unit areas, was 
developed at the Central Experimental Farm, Ottawa. Its 
introduction in 1976 was the shot in the arm needed to 
expand the soybean-growing area, and the OMAF/Guelph 
program is aimed at continuing this expansion...
 “In the last decade, we have largely overcome 
nodulation problems, with the introduction of granular 
inoculants in the mid-1970’s. These inoculants, which have 
proven particularly effective in fi rst-time soybean fi elds...
 “The introduction of a fl exible fl oating cutterbar has 
further cut harvest losses, which had been as high as 30 
percent with rigid cutterbars and conventional combines...
 “With the establishment of the [Maple Leaf Monarch] 
crushing facility at Windsor [in July 1979], the province’s 
daily crushing capacity has increased by 300 tonnes per 
day, and the three crushing plants at Toronto, Hamilton, and 
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Windsor are crushing about 35 million bushels of soybeans 
each year.”
 Table 4 shows that in 1972 only 9,909 acres (2.5% of 
the total Ontario province planting) took place outside the 
traditional fi ve-county region. By 1982 this had increased to 
151,964 acres (17% of the total planting)–largely due to the 
development of new short-season varieties in the “Maple” 
series, which matured in 100-108 days at 2200 to 2550 heat 
units. Address: Asst. Deputy Minister of Technology and 
Field Services, Ontario Ministry of Agriculture and Food 
(OMAF).

2054. Joshi, J.M.; Javaheri, F.; Nkumbula, S. 1984. Summary 
of national soybean variety test (1982/83). Soybean Genetics 
Newsletter 11:171-74. April. [3 ref]
• Summary: Sixteen soybean varieties were tested at 7 
locations. Yields were highest at Mpongwe (Copperbelt 
Province; mean 3,076 kg/ha). One variety at that location 
gave a yield of 3,940 kg/ha. Address: Ministry of Agriculture 
and Water Development, Magoye Regional Research Station 
Station, Magoye, Zambia.

2055. Dong, Zhenda. 1984. Soil conditions for high soybean 
yields and measures for improving soil fertility. In: S. Wong, 
et al., eds. 1984. Proceedings of the Second U.S.-China 
Soybean Symposium. Washington, DC: USDA OICD. xix + 
464 p. See p. 311-14.
• Summary: Contents: Introduction. I. Maintaining high 
organic matter content in the soil is the basis of high 
soybean yields. II. Measures for improving soil fertility: 
strawy manure, plowing green manure, applying organic 
manure, turf manure. Address: Scientifi c Academy of Land 
Reclamation of Heilongjiang.

2056. Ma, Yuhua. 1984. Development of soybean genetic 
and breeding research in China. In: S. Wong, et al., eds. 
1984. Proceedings of the Second U.S.-China Soybean 
Symposium. Washington, DC: USDA OICD. xix + 464 p. 
See p. 15-19.
• Summary: “In China, the earliest record of soybeans was 
from the Book of Songs (Shijing). It consists of four parts 
with 305 songs, which dates from eleventh century B.C. to 
seventh century B.C. The words Soy and Hou (which means 
soybean leaf) appeared in seven songs. For example, one of 
the songs sings ‘Soybeans were planted over the large plain, 
people all harvested them with pleasure.’ Another song sings 
‘Plucking soy, plucking soy, putting into the basket wholly.’ 
The cultivation of soybeans described in the Book of Songs 
were arranged by the literary men later. It is sure that the 
origin and domestication of soybeans in China might be 
traced back to the Zhou Dynasty or can probably be traced 
back to the time of Xia and Sheng Dynasties. Therefore, it 
may be said that soybean culture in China has a history of 
4,000-5,000 years.

 “... Production of soybeans in China may be divided 
into four periods since 1930. The fi rst period may be drawn 
from about 1930 to the outbreak of the Anti-Japanese War. 
Take 1936 as an example, China produced 11.3 million tons 
of soybeans. The 5-year average (1930-1934) indicated that 
China’s production accounted for around 87.7% of the world 
total; while the U.S. production was only 3.6%.
 “The second period coincided with the time of Second 
World War, during which there was a sharp reduction in 
soybean production in China’s Northeastern provinces. 
According to the 3-year average of 1944-1946, China’s 
production was around 56.6% of the world total, while the 
U.S. production went up quickly to 38.2%.
 “1946 to 1949 may be regarded as the third period when 
China experienced another sharp drop in soybean production. 
In 1949, for example, China harvested only 5.1 million tons 
of soybeans, accounting for about 42.7% of the world total; 
meanwhile, the U.S. production increased to 52.7%.
 “1949-1957 (when China completed the First Five-Year 
Plan) constitutes the fourth period. In this period, production 
of soybeans in China was gradually picking up. In 1952, 
for example, China produced 9.6 million tons of soybeans 
against 8.1 million tons produced in the United States that 
year. But in 1954, the U.S. began to produce more soybeans 
than China. In 1956, for example, U.S. produced 12.4 
million tons against 10.2 million tons that China produced 
that year.
 “In 1981, China produced only 9.3 million tons with 
a total acreage of about 8 million hectares and per hectare 
yield of 1163.8 kg. The main reason that accounted for such 
a drop in soybean production is the reduction in planting 
areas. Besides, the per hectare yield has been very low, a 
result of the neglect in research work on soybean cultivars...
 “Scientifi c breeding of soybeans started as early as the 
twenties of this century in China. After the establishment of 
the People’s Republic, research work on soybean breeding 
developed at great speed... In 1978, the Crop Genetic 
Resource Institute of the Chinese Academy of Agriculture 
Sciences was established, and regulations for collecting, 
preserving, exchanging and introducing genetic resources 
were adopted...
 “The soybean genetic breeding research works began as 
early as 1923 in China. Professor Wang Shou of Agricultural 
College, University of Nanking, fi rst started the work.
 “Other early soybean breeders were Prof. Jin Shinbao 
at Central University of Nanking, Prof. Sun Xingdon (S.D. 
Swen) of Heibei Agricultural College (1930-33), Prof. Ding 
Zhenlin (C.L. Ting) at Zhejiang Agricultural Univ., and Prof. 
Ma Yuhua (R.H. Ma) who in 1950 completed his thesis titled 
“Polygenic Inheritance of Yield Characters of Soybeans,” 
Liu Houli (H.L. Liu) of Huazhong Agricultural College, 
and Wang Jinling (C.L. Wang) of Northeastern Agricultural 
College (he was a student of Prof. Wang Shou at the Univ. of 
Nanking).
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 “These seven professors in China are the pioneers of 
soybean genetic and breeding research and in fact have 
made contributions to soybean breeding. Other important 
work they did from 1920’s to 1980’s include helping to 
establish many agricultural institutes for soybean research 
and also to train in agricultural colleges a large number of 
college students to carry on soybean research. As a result, 
the research institutes of soybeans and soybean technical 
personnel have been fl ourishing and growing rapidly. They 
are making a great contribution to the modernization of 
soybean production in China.” Address: Soybean Research 
Lab., Nanjing Agricultural College.

2057. Metz, G.L.; Green, D.E.; Shibles, R.M. 1984. 
Relationships between soybean yield in narrow rows and 
leafl et, canopy, and developmental characters. Crop Science 
24(3):457-62. May/June. [21 ref]
• Summary: “Approximately 40 advanced generation 
soybean... lines within each of three maturity groups for each 
of two single-cross populations were yield tested in 35-cm 
rows.”
 “Soybean... seed yield in the Midwest has been 
shown to increase in response to narrowing row width to 
approximately 20 cm [7.87 inches] (Buhr, 1971; Ellingson, 
1974; Green et al., 1977; Lehman and Lambert, 1960; 
Moraghan, 1970; Shibles and Weber, 1966; Weber et al., 
1966; Wiggans, 1939; Wilcox, 1974). This yield increase is 
usually attributable to an increase in pod numbers per unit 
land area (Lehman and Lambert, 1960).” Address: Dep. of 
Agronomy, Iowa State Univ., Ames, IA 50011.

2058. Nelson, Werner L. 1984. Progress in soybean 
production practices. In: S. Wong, et al., eds. 1984. 
Proceedings of the Second U.S.-China Soybean Symposium. 
Washington, DC: USDA OICD. xix + 464 p. See p. 54-76. 
[42 ref]
• Summary: Contents: Introduction. Production practices: 
Tillage, water use effi ciency (WUE), soil profi le 
modifi cation, plant spacing, date of planting, double 
cropping. Plant nutrients: High yields take up high amounts 
of nutrients, potassium is a major nutrient in soybeans, 
placement of phosphorus may infl uence yield, soil pH and 
micronutrients, nitrogen fi xation, response to applied N, 
moisture stress and response to nutrients, recommendations 
based on soil tests and yield goals, plant analyses, quality of 
soybeans. Interactions. Establish a maximum yield system 
area on farms: Yield goal, soil, tillage, hybrid or variety, row 
width, population, inoculation, planting date, pest control, 
duration, rotation, fertility, soil testing, plant analysis, 
measure, fi gure, evaluate. Address: Potash & Phosphate Inst.

2059. Nelson, Werner L. 1984. A team approach is essential 
in production research. In: S. Wong, et al., eds. 1984. 
Proceedings of the Second U.S.-China Soybean Symposium. 

Washington, DC: USDA OICD. xix + 464 p. See p. 319-20. 
[4 ref]
• Summary: “The team is made up of people from 
subject matter disciplines including plant breeding, plant 
pathology, plant physiology, entomology, weed control, crop 
management, soil fertility, soil physics, soil chemistry and 
soil microbiology, tillage, agriculture engineering, water 
management, meteorology and economics. Such an approach 
is often called multidisciplinary. There must be a captain or a 
leader of the team.
 “The team approach is particularly important in 
maximum yield research. The higher the yield the greater 
the stress on the plant and on the soil and the greater 
the importance of controlling as many limiting factors 
as possible. It is impossible for one or two scientists to 
know the latest and the best approaches in managing an 
experiment.
 “Maximum yield research is defi ned as:
 “’Maximum yield research is the study of one or more 
variables and their interactions in a multidisciplinary system 
that strives for the highest yield possible for the soil and 
climate of the research site.’
 “G.W. Cooke (1982) says, ‘In a highly developed 
agriculture, large increases in yield potential will mostly 
come from interaction effects. Researchers and farmers 
must be ready to test all new advances that may raise yield 
potentials of their crops and be prepared to try combinations 
of two or more practices.’
 “S.A. Evans (1977) indicates that drawing up 
specifi cations for achieving maximum potential yield will 
reveal new areas of ignorance, stimulate new ideas and 
experiments, suggest priorities for research and development, 
and provide valuable stimulus to cooperation. There 
are some key steps in securing cooperation among the 
disciplines.
 + “Approach leaders in the various subject matter 
areas with the maximum yield concept and emphasize the 
importance of cooperation.
 + “Develop joint work sessions for all personnel 
including technicians and farm managers.
 “ + Plan a main experiment with few variables where 
everything is to be done in accordance with the best thinking 
of all disciplines...” Address: Potash & Phosphate Inst.

2060. Ye, Xiuqi; Jing, Shumin. 1984. An investigation of 
the relation between yield and meteorological conditions in 
summer soybeans (Summary). In: S. Wong, et al., eds. 1984. 
Proceedings of the Second U.S.-China Soybean Symposium. 
Washington, DC: USDA OICD. xix + 464 p. See p. 315-18.
• Summary: Contents: Introduction. 1. Relation between 
yield and the total cumulative temperature in the 
growing period. 2. Correlative analysis of the yield and 
climatic conditions. 3. The effect of temperature, light 
and precipitation in each period on yield: The average 
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temperature in each 10 day period versus yield, sunlight 
versus yield, rainfall versus yield. 4. Forecast equation 
for soybean yield as related to climatic conditions. 5. 
Conclusion and suggestions. Address: Shandong Academy of 
Agricultural Sciences.

2061. Wilson, Geoff. 1984. Soybeans poised for big growth 
[in Australia]. Crop opportunity. National Farmer (Australia) 
No. 11. June 14-27. p. 26. New Series.
• Summary: The Bureau of Agricultural Economics predicts 
a 1984/85 soybean crop of 92,000 tonnes, up from 77,000 
tonnes the year before, and 37,000 tonnes two years ago. Dr. 
Ken McWhirter of the NSW University sees a bright future 
for the irrigated areas around the Murray in Victoria and 
NSW. The greatest opportunities lie with irrigated soybeans. 
“Some of our fi gures show soy has the biggest cash yield 
of per megalitre of water of any enterprise.” Presently the 
average cost of producing irrigated soybeans in Australia 
is about $350/hectare, with a return of about $1,000/ha. 
Address: P.O. Box 283, Caulfi eld South, 3162 Victoria, 
Australia.

2062. Marking, Syl. 1984. Southern scientists grow–90-
bushel beans. Soybean Digest. July/Aug. p. 52.
• Summary: “Topping 85-bushel soybean yields in replicated 
research tests has long been ‘Mission Impossible’ for 
southern soybean scientists.
 “Not any more.
 “Larry Parks, University of Tennessee, hit 93 bushels 
per acre under irrigation and 88 bushels without irrigation in 
another location. And Doyle Ashley, University of Georgia, 
notched a 90-bushel yield one year and followed with 88 
bushels on the same fi eld the next year.
 “Neither Parks nor Ashley feels he has any great 
‘secrets’ to get these high yields. Nor do they believe they 
have all the answers you need to duplicate such yields 
consistently. But both maintain you could gain hefty yield 
increases by employing many of their treatments.
 “Here are key factors these scientists say are necessary 
for those top yields. They’d recommend most of these steps 
for consistent yields in the 60- to 70-bushel range:
 “Narrow rows. This bucks the trend for farmers and 
many scientists, too, over much of the South. But both 
scientists say narrow is better. Narrow row beans canopy 
faster, shade weeds better, intercept more sunlight, reduce 
evaporation and reduce rainfall impact on soil once beans 
canopy, insists Parks.
 “He has compared 40-, 30-, 20-, and 10-inch rows and 
fi nds 20s better than 30- or 40-inch rows, but 10s better yet. 
‘Assuming you have good weed control, 20s will not do 
what 10-inch rows will do to get higher yields in Tennessee,’ 
Parks states fl atly.
 “Ashley feels environment also affects yield and row 
spacing. He got his highest yields at Blairsville in the 

mountain region with 10-inch rows, but the highest yield at 
Athens with 20-inch rows.
 “’We’ve got to keep row width under 30-inches in our 
area for highest yields,’ Ashley declares. ‘On my highest 
yields at Blairsville, we got 8 to 9 bushels extra yield for 10-
inch rows over 20-inch rows.’
 “Rotation. Rotate as much as you can–period, say 
these scientists. Ashley’s yield started at 90 bushels per acre 
following grass sod, then hit 88 the second year on that fi eld. 
It dropped to 70 bushels the third year–about a 29% decline. 
The beans after beans approach was intentional to test its 
result on yield.
 “’Don’t try to shoot for maximum yields on an area 
that has been in soybeans for several years,’ Ashley says. 
‘Many growers will be forced into rotation because of cyst 
nematode or some other problem. But nevertheless, we still 
have an awful lot of beans following beans.’
 “Fertility. Proper pH for your particular area should 
be your starting point for high yields, these scientists say. 
‘I want my pH between 6 and 7,’ Parks notes. Ashley’s 90 
bushels came with a pH of 6.2.
 “Soil tested high in P and K for both scientists, and they 
applied fertilizer, too. Ashley added 600 pounds per acre of 
0-10-20. Parks usually adds 100 pounds each of P205 and 
K20 per acre on maximum yield plots.
 “Ashley ‘spoon fed’ nitrogen for his highest yields. And 
though it may not always pay off, he suggests using a little 
supplemental nitrogen when shooting for real top yields. He 
got a 10- to 13-bushel response from 100 pounds per acre 
applied in four feedings.
 “Parks is presently testing several levels of nitrogen to 
determine if it pays consistently and at what level. He starts 
N applications at pod-fi ll. He hasn’t gotten response from N 
applied at planting time.
 “Neither scientist used trace elements to get 90-bushel 
beans. But both recommend them–if plant analysis and plant 
symptoms indicate low or marginal levels.
 “Weed control. Both scientists agree you can control 
weeds on good soybean ground with chemicals alone, by 
using the new over-the-top herbicides as a backup if needed.
 “’I suggest leaving a skip space for implements in your 
row pattern so you can get through fi elds for late spraying 
If you have to,’ Parks says. ‘If you don’t control weeds 
effectively one way or another, you’re just whistling Dixie as 
far as getting top yields,’ he warns.
 “Irrigation. This is the input that’s absolutely necessary 
for consistently getting those ultra high yields in virtually 
all maximum yield formulas, emphasize these scientists. 
However, irrigation is expensive. You need to check water 
supplies and the economies for your area and operation, they 
point out.
 “’Down here you’re going to have to include judicious 
use of water if you’re going to get those maximum yields,’ 
Ashley declares.
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 “The Georgia scientists assured that rainfall and 
irrigation totaled at least one inch per week before fl owering. 
After fl owering stage, they upped the total rainfall and/or 
irrigation to 1¼ inches every fi ve days. Irrigation should 
continue until 90% of the leaves are yellow, Ashley says.
 “Plant population, in-row spacing. Both scientists 
overplanted in these tests, then hand thinned to determine 
best in-row spacing. Parks feels row width is more important 
than in-row spacing. They’ve gotten roughly equal yields 
with anywhere from four to eight plants per foot of row.
 “’I recommend you drop six to eight seeds per foot of 
row for high yields,’ Parks maintains. ‘You need a bean that 
stands up to high populations, somewhere between 200,000 
and 300,000 plants per acre. That’s what I shoot for in say 
10-inch rows.’
 “Variety. Both scientists got their record yields with 
Essex variety. But it’s a nematode susceptible bean variety. 
It’s important to plant the highest yielding varieties available 
that will handle your pest problems or other particular 
conditions.
 “Insects and diseases. Neither scientist had many 
problems in these areas. Ashley applied Sevin for insects, but 
didn’t use any foliar fungicides. However, the scientists say 
if insect or disease pressure is holding back your yields, treat 
to eliminate that threat.”

2063. Sichmann, W.; Bayona, L. 1984. Soyabean in 
Mozambique–III. Results of fi eld trials performed in 
Northern Mozambique in 1982/83 and 1983/84 crop 
seasons. Project AGOA/MOZ/80/020. Soya Development 
[Mozambique]. Field Document No. 5. 36 p. Aug. [Eng; por]
• Summary: This English-language document has a 
Portuguese summary titled “Soja em Moçambique–III. 
Resultados de experimentos de campo realizados no Norte de 
Moçambique nas Campanha agrícolas 1982/83 e 1983/84. It 
presents the results of 16 soyabean fi eld trials performed in 
Northern Mozambique during the 1982/83 and 1983/84 crop 
seasons, both in Experiment Stations (Lichinga, Chipembe, 
Ribaue, Mutuali, Namapa) and State Farms (Lioma, 
Angonia, Unango, Matama) with one in the cooperative 
sector (Iapala). Some of the new cultivars were provided by 
INTSOY. The cultivars giving the best yields in Northern 
Mozambique were UFV-1, IAC-5, Santa Rosa, IAC-6, and 
IAC-7. A detailed description (including country of origin, 
morphological characteristics, and agronomic characteristics) 
is given for 8 recommended cultivars.
 This project was conducted by the Ministry of 
Agriculture / INIA (Instituto Nacional de Investigacao 
Agronómica), and the Food and Agriculture Organization of 
the United Nations / FAO/UNDP. Address: FAO.

2064. Bayona, Luis; Sichmann, W. 1984. Soyabean 
in Mozambique–IV. Results of fi eld trials performed 
in Southern Mozambique in the 1983/84 crop season. 

Project FAO/UNDP/MOZ/80/020. Soya Development 
[Mozambique]. Field Document No. 6. 36 p. Oct. [4 ref. 
Eng; por]
• Summary: This English-language document has a 
Portuguese summary titled “Soja em Moçambique–IV. 
Resultados de experimentos de campo conduzidos no 
Sul de Moçambique na Campanha Agrícola 1983/84.” It 
presents the results obtained in 6 soyabean variety trials 
and in one of seed treatment with fungicides, performed in 
Southern Mozambique at Guijá Experiment Station during 
the 1983/84 crop season. These results are compared with 
trials performed since 1979/80. Recommended medium to 
long cycle cultivars are: UFV-1 (4,130 kg/ha), IAC-5 (3,660 
kg/ha), IAC-6 (3,630 kg/ha), Santa Rosa (3,130 kg/ha), and 
IAC-7 (2,680 kg/ha) all maintained good performance with 
high yields. Also listed are promising new cultivars and their 
yields, promising short-cycle cultivars, and evaluation of 
seed treatment with fungicides.
 This project was conducted by the Ministry of 
Agriculture / INIA (Instituto Nacional de Investigacao 
Agronómica), and the Food and Agriculture Organization of 
the United Nations / FAO/UNDP. Address: FAO.

2065. Meilke, Karl D. 1984. An economic profi le of the 
Ontario soybean industry. University of Guelph, School 
of Agricultural Economics and Extension Education, 
Publication AEEE/84/9. x + 97 p. Dec. Also published in 
March 1983 under the same title as a 105-page report for Dr. 
Nelson Ball, Director, Agricultural and Food Development, 
Agriculture Canada, Toronto, ONT, Canada. 28 cm. [42 ref]
• Summary: Contents: 1. Introduction: The role of soybeans 
and soybean products in the world oilseeds market, the 
importance of soybeans in Canada and Ontario, objectives, 
outline of the study. 2. Ontario soybean production: Soybean 
production, spatial distribution of production, number of 
farm production units and trends in their size, costs-of-
production, Ontario soybean yields, expected changes 
in soybean production technology. 3. Ontario soybean 
marketing: Institutional structure, soybean domestic demand 
and trade, soybean meal domestic demand and trade, 
soybean oil domestic demand and trade, tariff structure, 
soybean marketing, seasonality of Ontario soybean prices. 4. 
Ontario soybean processing: Soybean processing capacity, 
technology employed, investment pattern, institutional 
structure, performance of the processing industry, fi nancial 
performance, major changes in the processing industry. 
5. The international soybean market: Major competitors, 
cost of production of competitors, recent and expected 
trends in production for major soybean exporters and 
importers (United States, Brazil, Argentina, Japan, European 
Community), policy and economic environment affecting 
soybean supply and demand. 6. Opportunities for expansion 
of production, processing and marketing of soybeans. 7. 
Constraints to expansion of Ontario soybean production, 
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processing and marketing. References.
 Tables: 1.4. Canada’s trade in oilseeds and oilseed 
products, 1970-1982. 1.5. Canada’s trade in soybeans 
and soybean products, 1970-1983. 1.6. Ontario farm cash 
receipts by commodity, selected years. 2.1 Ontario soybean 
area, yield, production, average farm price and farm value, 
1970/71 to 1983/84. 2.2 Ontario soybean/corn price ratios 
and soybean production, 1970/71 to 1983/84. 2.3 Ontario 
soybean production by county, 1972 to 1981, ‘000 bushels. 
2.4 Soybean production as a percent of total cropland, in 
Ontario, by county, 1976 and 1981. 2.6 Distribution of farms 
growing soybeans in 1981, by size, for selected counties. 
2.7 Trends in soybean production costs and input use, 
Ontario, 1957-1959, 1973-1974, and 1980. 2.8 Estimated 
soybean production costs Ontario and the United States, 
1980. 2.9 United States and Ontario soybean yields. 2.10 
Estimated trend in soybean yields, Canada and the United 
States, bushels/acre. 3.1 Canada, supply and disposition of 
soybeans, 1968/69 to 1983/84, 1,000 mt. 3.2 Canada, imports 
of soybeans by country of origin, 1970 to 1981. 3.3 Canada, 
soybean exports by country of destination, 1970 to 1981. 
3.5 Canada, soybean meal exports by country of destination, 
1970 to 1981. 3.6 Canada, imports of soybean meal by 
country of origin, 1970 to 1981. 3.9 Canada, soybean oil 
exports by country of destination, 1970 to 1981. 4.1 Imports 
of soybean meal by province.
 Figures: 2.1 Soybean acreage and production in Ontario, 
1941-1982. 3.1 Comparison of Canadian (PSO2) and United 
States (PSO4*ER34) soybean prices, 1968(1)–1982(3). 
3.3 Comparison of Canadian (PSM2) and United States 
(PSM4*ER34) soybean meal prices, 1968(1)–1982(4).
 Argentina: Soybean production in Argentina is 
increasing rapidly, just as it did in Brazil a decade earlier, 
and for much the same reasons. Argentina’s economy is 
heavily in debt, infl ation is high and widespread, the policy 
environment is uncertain, and there are cash fl ow problems. 
However the soybean is seen as part of the solution to these 
problems. Soybean production has increased from about 
0.027 mmt (million metric tons) in 1970/71 (beginning 
April), to about 0.496 mmt in 1975/76, to an estimated 4.150 
mmt in 1982/83 (see table 5.9, from USDA, FAS [Foreign 
Agricultural Service]).
 About 85% of the soybeans cultivated in Argentina are 
double cropped with wheat. They compete for land with 
cattle and corn. The stage of very rapid growth in soybean 
production appears to be nearing an end as Argentina’s 
farmers are reaching the limit of the land on which it is easy 
to grow soybeans.
 Soybean crushing has been slow to catch up with 
production. Table 5.9 shows that the soybean crush increased 
from 0.021 mmt in 1970/71 to an estimated 1.907 mmt in 
1982/83. Because of this, Argentina has become the world’s 
second larger exporter of whole soybeans, exporting 135% 
more than Brazil in 1982/83. However policies are now in 

place which will lead to expansion of Argentina’s crushing 
industry. In early 1983, whole soybeans were subject to a 
25% export tax while oil and meal were subsidized by 10%.
 Exports of whole soybeans from Argentina began in 
1973/74 with 0.050 mmt, but returned to zero in 1975/76. 
Thereafter they skyrocketed from 0.111 mmt in 1976/77 
to a peak of 2.776 mmt in 1979/80, falling slightly to an 
estimated 2.151 mmt in 1982/83.
 Exports of soybean meal have been modest, ranging 
from 0.25 and 0.28 mmt between 1976/77 and 1980/81 (table 
5.10, from USDA ARS [Agricultural Research Service]). 
But consumption of soybean meal in Argentina has been 
increasing, approximately doubling between 1973/74 and 
1982/83. A similar pattern emerges for soybean oil, but both 
exports and domestic demand are modest (table 5.11, from 
USDA ARS).
 In the future, Soybean production in Argentina is 
expected to expand, although not as rapidly as during the last 
10 years. The percentage of soybeans crushed in Argentina is 
expected to increase, and the country’s exportable surplus of 
soybean meal and oil will probably grow.
 Japan is the world’s single largest importer of soybeans. 
Between 1970 and 1980 soybean imports to Japan increased 
by 31%.
 Japan produces relatively small and declining amounts 
of oilseeds; primarily rapeseed, soybeans, and peanuts. 
Today Japan is a highly developed industrial nation and 
agriculture contributes only a small amount to the gross 
domestic product. In 1961 Japan’s agricultural land area 
peaked at 15.1 million acres, declining to about 13.3 million 
acres in 1978. “The area of orchards, permanent plantations 
and arable grasslands has increased considerably since 1960, 
while the area of ordinary upland fi elds (where oilseeds are 
grown) has dropped to about one-half its 1960 size.”
 Brazil: Beginning in the mid-1960s, Brazil started an 
aggressive export development program. Its goals were: (1) 
To slow the rate of infl ation. (2) To diversify exports. (3) To 
increase exports of value-added products. (4) To maximize 
foreign exchange earnings. One commodity that benefi ted 
from this program was the soybean. Soybean production in 
Brazil rose from 1.50 mmt in 1970/71 to 15.20 mmt in 1981-
82 (table 5.6, USDA FAS).
 Various factors account for the dramatic growth in 
Brazilian soybean production: (1) The climate in southern 
Brazil makes it possible to double crop wheat and soybeans. 
Double cropping is the practice of consecutively producing 
two crops of either like or unlike commodities on the same 
land during the same year. The government’s high support 
price for wheat substantially increased wheat area and 
encouraged double cropping. In 1975 some 50-70% of 
the soybean area in the major producing areas was double 
cropped with wheat.
 (2) Because of import controls on nitrogen fertilizer, 
soybeans may have become more attractive to Brazilian 
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farmers as a legume that fi xes nitrogen in the soil. Since 
Brazil has produces relatively little of its own nitrogen 
fertilizer, and that fertilizer is relatively expensive, soybeans 
are attractive because they require little nitrogen fertilizer 
and (as a legume) they add their own nitrogen to the soil.
 (3) Both Brazilian coffee policy and frosts have 
contributed to the increase in Brazilian soybean production. 
During the 1960s, when there was considerable excess in 
international coffee supplies, the government paid farmers 
to remove old coffee trees and plant other crops. Especially 
in the State of Parana, much of the new crop acreage was 
planted to soybeans. In July 1975, when severe frost killed 
over 15 percent of the coffee trees in Parana and severely 
damaged all the rest, much of this newly available land also 
went into soybeans.
 (4) Brazilian soybeans tend to have a relatively higher 
oil content than their U.S. counterparts (19% vs. 17.7%). 
So in 1973 and 1974 when vegetable oil prices in world 
markets rose dramatically, cultivation of soybeans in Brazil 
became more profi table. As Thompson (1979) writes: “There 
is simply no other crop or beef which can compete with 
soybeans on a profi t per hectare basis.”
 (5) Brazil’s poultry industry is growing rapidly, so 
the domestic demand for soybean meal as a protein feed 
supplement has increased signifi cantly.
 Table 5.6 titled “Brazil, soybean supply and 
disposition,” shows that soybean production increased 
from 1.509 mmt in 1970/71 to 12.835 mmt in 1982/03. 
The soybean crush increased from 0.932 mmt in 1970/71 
to 12.728 mmt in 1982/03. Exports of whole soybeans 
increased from 0.290 mmt in 1970/71 to a peak of 3.516 
mmt in 1975/76, then decreased to 0.810 mmt in 1982/03.
 Brazil’s policies designed to expand soybean crushing 
capacity and exports have been very successful; Brazil is 
presently the world’s largest exporter of soy meal and soy oil 
(tables 5.7 and 5.8). Because of this emphasis on crushing 
soybeans in Brazil, the country’s exports of whole soybeans 
have decreased since their peak in 1975/76 when exports 
where 33.5% of domestic production to only 6.3% of total 
production in 1982/83. Meanwhile, exports of soybean meal 
have increased from 0.588 mmt in 1970/71 to a peak of 
8.582 mmt in 1981/82. And exports of soybean oil meal have 
grown from 0.003 mmt in 1970/71 to a peak of 1.212 mmt in 
1981/82. Address: Ontario, Canada.

2066. Sichmann, W.; Verneti, F.J.; Tomm, G.O.; Bayona, 
L. 1984. Soyabean in Mozambique. II. Results of fi eld 
trials performed in 1981/82 crop season. Project AGOA/
MOZ/80/020. Soya Development [Mozambique]. Field 
Document No. 2. [Eng; por]*
Address: FAO.

2067. Svoboda, J. 1984. Vliv odrudy a vysevniho mnozstvi 
na vynosovou stabilitu semene soje [Effect of cultivar and 

sowing rate on the stability of soyabean seed yield]. Acta 
Universitatis Agriculturae Brno, A Facultas Agronomica 
32(2):87-93. [10 ref. Cze; rus; eng]*
Address: Vysoka Skola Zemedelske, 613 00 Brno, 
Czechoslovakia.

2068. Food and Agricultural Organization of the United 
Nations. 1984. Soybeans: Area harvested, yield, and 
production. FAO Production Yearbook (Rome, Italy) 38:142.
• Summary: The following nations are listed for the fi rst 
time as soybean producers in the FAO Production Yearbook. 
Senegal: Achieved yields of 1,080 kg/ha in 1983, and 1,000 
kg/ha in 1984.
 In the 1985 issue of this Yearbook, Ivory Coast was 
renamed Côte d’Ivoire.

2069. Hefni, El-S.H.M.; Gab-Alla, F.I.; Eid, M.H.M.; Khedr, 
F.A.F. 1984. Studies on interplanting soybean in maize fi elds. 
II. On yield and yield components. Annals of Agricultural 
Science, Moshtohor (Egypt) 21(1):293-313. [19 ref. Eng; ara]
• Summary: “The interplanting systems had a signifi cant 
effect on the ear weight, number of grains per row and ear 
diameter in both seasons. The treatment C (i.e. 50% maize 
and 50% soybean) gave the highest values...
 “The differences between the averages of plant weight, 
pods weight/plant and seed weight/plant of soybean were 
signifi cant in both seasons. The pure stand of soybean gave 
the highest values in both experimental seasons.” Address: 
1-2. Dep. of Agronomy, Faculty of Agriculture, Moshtohor, 
Zagazig Univ.; 2. Soil Research Inst., Agricultural Research 
Center; 3. Field Crops Research Inst., Agricultural Research 
Center. All: Egypt.

2070. Nagornyi, V.D.; Plyushchikov, V.G. 1984. 
[Productivity of mixed stands of maize and soyabeans on a 
serozem soil of the Golodnaya steppe]. In: Puti Povysheniya 
Proizvodstva Rastitel’nogo Belka (Means of Increasing 
Productivity). Moscow, USSR. See. p. 36-44. [Rus]*
• Summary: In the Golodnaya steppe of Uzbekistan, a mixed 
stand of intercropped maize (52,000 plants/ha) and soybeans 
(48,000 plants/ha) gave yields of 61.6 tonnes/ha of fresh 
fodder and 24.6 tonnes/ha of dry matter–compared with 
63 and 23 tonnes, respectively, for maize at 55,000 plants/
ha in pure stands. Crude protein [CP] yield in the mixed 
stand was 280 kg/ha higher than for maize in pure stand. 
Seed inoculation with Rhizobium increased the weight and 
CP content of soybean plants. New photosynthetic activity 
[NAR] of the mixed stand was higher than that of the pure 
maize stand.

2071. Ruiz-Vega, Jaime. 1984. Soybean phenology and yield 
as infl uenced by environmental and management factors. 
PhD thesis, Iowa State University. 174 p. Page 7 in volume 
46/01-B of Dissertation Abstracts International. *
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• Summary: Webster’s Dictionary defi nes phenology (a term 
fi rst used in about 1884) as: “1: a branch of science dealing 
with the relations between climate and periodic biological 
phenomena (as bird migration or plant fl owering). 2: periodic 
biological phenomena (as of a kind of organism) that are 
correlated with climatic conditions.” Address: Iowa State 
Univ., Ames, Iowa.

2072. Saito, Akio. 1984. [Chronology of soybeans in Japan, 
1970 to 1984] (Document part). In: Akio Saito. 1985. Daizu 
Geppo (Soybean Monthly News). Feb. p. 16-18. [Jap]
• Summary: 1970–Soybean cultivation area in Japan drops 
to 95,500 ha, falling below 100,000 ha for the fi rst time. 
Soybean cultivation area in Japan is nearly 10% of total 
cultivation area for all crops.
 1970–Soybean imports rise to 3,243,790 tonnes, passing 
3 million tonnes for the fi rst time.
 1972–Production of defatted soybean meal reaches 
2,035,000 tonnes, topping 2 million tonnes for the fi rst time. 
Production has risen 2.8 fold during the past decade.
 1972–Production of deep-fried tofu pouches (aburage) 
reaches 200,000 tonnes.
 1973–Soybean imports reach 3,635,000 tonnes, up 7% 
over last year despite U.S. export regulations.
 1973–Some 2,740,000 tonnes of soybeans, representing 
about 80% of all soybeans in Japan, are crushed to make soy 
oil. 1973 Jan. 27–An extraordinary Cabinet meeting is held 
and the decision is made to import soybeans from the USA 
urgently. The price of soybeans in late 1972 was 3,000 yen 
per 60 kg sack but now it has become very diffi cult to get 
them even if you pay 15,000 yen per 60 kg. Soybeans are 
called “yellow diamonds.”
 1973 June 27–President Richard Nixon sets new 
regulations for U.S. soybean exports. These give the 
Japanese tofu, miso, and soy oil industries a big “shock.”
 1973 July 6–The Japanese government passes a new law 
that forbids soybean brokers or sellers in Japan from buying 
up and selling at infl ated prices 16 important items–including 
soybeans.
 1973 July 12–The Japanese Department of Commerce 
announces that it permits the export of soybeans for special 
food uses, such as tofu and high-quality misos, which were 
planted under previous contracts.
 1973 Sept. 7–The U.S. Department of Agriculture 
removes all regulations that concern exports of agricultural 
products.
 1973 Oct. 17–OPEC nations decide to regulate the 
production and supply of crude petroleum. This leads to 
huge price increases in petroleum products–known in Japan 
as the “oil shock.” Japanese buy up toilet paper and wash 
detergents causing much confusion.
 1974–Good quality miso now retails on average for 251 
yen/kg, up 22.4% from last year. The average retail price of 
shoyu in Tokyo is 434 yen for 3 liters, up 33.5% from last 

year.
 1974 Feb.–The Japanese Ministry of Agriculture and 
Forestry asks manufacturers of tofu, natto, deep-fried tofu 
pouches, and dried-frozen tofu to reduce the retail prices of 
their products to the levels they were at in November 1973.
 1974 July 30–In order to get rid of AF2 (a preservative 
widely used in tofu), the City of Tokyo decides to make a 
public announcement of all foods which may contain AF2 
and announces that food inspections will start immediately, 
on August 1.
 1974 Aug.–The Japanese Ministry of Public Welfare 
forbids the usage of AF2.
 1974 Oct.–The JAS food certifi cation system, formerly 
applied to widely distributed foods, is applied to tofu, natto, 
konnyaku, etc., which are foods that are distributed over a 
small area.
 1975–The typical price of Tofu in Tokyo is 60-70 yen 
per 300 gm. Yet in supermarkets it averages 50 yen, and 
some sell it for as little as 25 yen.
 1976–Soybean production in Japan drops to 109,500 
tonnes, the lowest level since 1878 when production statistics 
started to be recorded.
 1978–The soybean cultivation area reaches 127,000 ha, 
topping 100,000 ha for the fi rst time in 9 years.
 1978–Soybean imports rise to 4,260,000 tonnes, topping 
4 million tonnes for the fi rst time. This is 4.5 times as much 
soybean imports as 20 years ago.
 1978 Aug.–Unbranded generic foods, such as shoyu, 
miso, and salad oil, start to be sold. They retail for about 
30% less than major branded products.
 1979–Tofu production continues to rise, reaching 
1,114,000 tonnes, and topping 1.1 million tonnes for the fi rst 
time.
 1980–Production of natto reaches 153,000 tonnes, up 
33% compared with 10 years ago (when it was 115,000 
tonnes).
 1981–The area occupied by registered soybean varieties 
rises to more than 60% of total soybean area.
 1981 Per capita consumption of miso drops below 6 kg/
year to 5.9 kg/year, down 30% compared with 20 years ago 
(when it was 8.4 kg) This is a refl ection of the health food 
movement in Japan.
 1981 Sept.–Dr. Hirayama of the National Cancer Center 
announces that miso soup has some effect on lowering the 
death rate from stomach cancer, stroke, and sclerosis of the 
liver.
 1981 Nov.–The Ministry of Agriculture and Forestry 
announces JAS (Japanese Agricultural Standards) for 
soymilk. The soymilk boom starts. The total yen value of 
the soymilk by all major Japanese manufacturers is 5,000 
million yen.
 1982–There are now 77 registered varieties of soybeans 
cultivated in Japan. Two of these (Norin 1-go and Norin 
5-go) have a Norin [Ministry of Agriculture] number, and 25 
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have various place names.
 1982–Production of soybeans in Japan this year is 
226,300 tonnes, and soybean imports are 4,344,000 tonnes–
which is only 5% self suffi ciency.
 1982–Per capita consumption of soy oil rises to 5.1 kg, 
topping 5 kg for the fi rst time. It is 3 times higher than it was 
3 years ago.
 1982–Production of defatted soybean meal reaches 
2,800,000 tonnes–up 38% over the last 10 years.
 1983–Production of soymilk in Japan rises to 116,724 
tonnes, topping 100,000 tonnes for the fi rst time. It has risen 
71% during the past year.
 1983–Per capita consumption of soybeans in Japan is 
5.8 kg, up 3.6% during the past year.
 1984–The use of soymilk as a beverage is declining in 
Japan. The movement to use more soymilk as an ingredient 
in foods (such as noodles, breads, ice creams, and creamy 
soups) is becoming more active.
 1984–Soybean yields in Japan reach 1,770 kg/ha, an 
all-time record. The old record was 1,540 kg/ha in 1982. 
Address: Norin Suisansho, Tokei Johobu, Norin Tokeika 
Kacho Hosa.

2073. Sharpe, Dennis B. 1984. Project 2002: Planning the 
future of soybeans. St. Louis, Missouri: American Soybean 
Assoc. iv + 78 p. 27 cm.
• Summary: This report is a joint project of the American 
Soybean Association and the Elanco Products Company. 
Contents: Preface. Introduction. Key issues identifi ed. 
Synopsis of results and recommendations. Blue ribbon panel 
members (20 men). Advisory panel members (21 men). 
Demand, production & acreage projections. Project 2002 
survey results: Economic survey, soybean yield survey, 
soil erosion policy survey, genetic engineering survey, 
soy protein market potential survey. Assessment of major 
competition. Appendix I–Project 2002 survey respondents: 
Economic survey, soybean yield survey, soil erosion policy, 
soy protein market potential survey (24 people), genetic 
engineering survey. Appendix II–Genetic engineering 
glossary of terms: Biotechnology, callus, cell fusion, 
chromosomes, cultivar, DNA (deoxyribonucleic acid), DNA 
vector, enzyme, gene, gene expression, genetic code, genetic 
engineering, gene mapping, genome, germ cell, hybrid, in 
vitro, meristem, mutants, mutation, phenotype, plasmid, 
protein, protoplast, protoplast fusion, recombinant DNA, 
RNA (ribonucleic acid), somatic cell, tissue culture, vector.
 Pages 50-54 give a very interesting “Soy Protein Market 
Potential Survey.” This survey polled leaders in the U.S. 
processing and research area. The results indicated “the 
market for U.S.-produced edible soy protein should rise 
to nearly 1,900 million pounds (50% fl our equivalent) by 
the year 2002. This is nearly a three fold increase from the 
estimated 650 million pounds produced in 1982. While 
this represents a large increase, it is considerably more 

conservative than estimates made in the mid-1970s.
 “The fastest growing segment of the edible soy protein 
market is soy isolate. Isolate production was projected to 
grow at a 7% compound annual rate versus 4.5% for soy 
fl our and 5.4% for all products combined.” Specifi cally, soy 
fl our was projected to grow from an estimated 400 million 
lb in 1982 to 958 million lb in 2002, a compound annual 
growth rate of 4.5%. Soy protein concentrate was projected 
to grow from an estimated 80 million lb in 1982 to 251 
million lb in 2002, a compound annual growth rate of 5.9%. 
Note: Three respondents estimated the 1982 concentrate 
fi gure to be 100 million lb and two others estimated 90 
million lb.
 Soy protein isolate was projected to grow from an 
estimated 80 million lb in 1982 to 308 million lb in 2002, 
a compound annual growth rate of 7.0%. Note: Two 
respondents estimated the 1982 isolate fi gure to be 100 
million lb, and three others estimated 110 million, 75 million, 
and 50 million lb respectively. Pet foods and specialty feeds 
(such as calf milk replacers) were projected to grow from 
an estimated 1,500 million lb in 1982 to 2752 million lb in 
2002, a compound annual growth rate of 3.1%. Note: Several 
respondents estimated the 1982 fi gure to be 500-700 million 
lb, and one respondent estimated it to be only 200 million lb.
 “The pet food and specialty feeds market is the single 
largest market for soy protein other than bulk soybean 
meal for livestock and poultry. Some of the respondents 
took major exception to the 1982 estimate of 1,500 million 
pounds of soy protein utilized in pet foods and specialty 
feeds. In fact one respondent cut the estimate to only 200 
million pounds. The 1,500 million pound estimate was 
derived from data based on the Selling Areas Market 
[Marketing], Inc. (SAMI) report of pet food tonnage that 
assumed an average protein content of 24% with 35% of the 
protein provided by soy ingredients. The SAMI fi gures were 
factored up 10% to allow for sales by rural feed stores and 
sales direct to kennels. The disparity in pet food estimates 
of actual sales highlights what seems to be a considerable 
amount of uncertainty about the actual size of the soy protein 
market, exclusive of bulk soybean meal.
 “While growth rates for food and pet food use of soy 
protein are impressive, the total volume is expected to 
remain only a small fraction of projected U.S. soybean 
production–about 3% of the same as 1982. The greatest 
potential was seen for soy milk, imitation cheeses, ground 
meat blends and extenders, and commercial bakery or 
confectionery ingredients.
 “Increased health consciousness in the general 
population, improved palatability of soy foods and higher 
meat prices were seen as the keys to increasing demand for 
meat, dairy and bakery uses of soy protein.” Address: 2002 
Project Manager, American Soybean Assoc., St. Louis, 
Missouri.
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2074. Logan, Terry J.; Miller, Robert H. 1985. Effects of 
low application rates of digested sewage sludge on yield 
and elemental uptake of corn, soybeans, and wheat. Ohio 
Agricultural Experiment Station, Research Bulletin No. 
1167. 19 p. Jan. [6 ref]
• Summary: Contents: Introduction. Methods and materials: 
Methods of sludge analysis, Methods of soil analysis, 
Methods of plant analysis. Results and discussion. Summary.
 In 1978 various departments of the university “entered 
into a cooperative agreement with the Ohio Farm Bureau 
Federation and the USEPA Municipal Environmental 
Laboratory to conduct a demonstration research project on 
utilization of municipal sewage sludge on Ohio farmland.”
 Municipal sewage sludge applied to farmland at 5.5 
to 13 metric tons per hectare had no effect on soybean 
yields. This sludge applied at rates of 13 mt/ha or less is a 
good source of nitrogen and phosphorus, gives corn yields 
similar to those obtained with fertilizer, and shows little 
accumulation of trace metals (such as cadmium or zinc) in 
edible grain. Address: OARDC, Wooster, Ohio.

2075. Oyekan, Peter; Navasero, Evelyn; Omueti, Olusola. 
1985. Current status of soybean research, production, 
and utilization in Nigeria. In: 1985. Sri Lanka Soybean 
Utilization Training Program and Workshop: Proceedings. 
See p. 459.
• Summary: “Soybean was introduced to Nigeria about 
1908 and it was cultivated for many years as an export crop 
in a small area in Benue State where the introduced variety 
‘Malayan’ was adopted. The crop is usually grown in small 
holdings in mixed cropping with sorghum or maize or as 
an intercrop in citrus orchards... active soybean research 
programs that were started in the 1960s at four agricultural 
research institutes with Nigeria have produced soybean 
varieties with inherently better storability as well as ability to 
nodulate without prior inoculation with prepared Rhizobium. 
These improved varieties yield between 1.5–2.0 tonnes/
ha as against about 1.8 tonnes/ha from the local variety 
‘Malayan’...”
 “The improved varieties are also adapted to a wider 
area of the country, making it now possible to grow soybean 
commercially in 12 of the 19 states of the country instead 
of only one. This development has led to increased soybean 
production estimated at 75,000–80,000 tonnes in 1984.
 “At present all the soybean produced in Nigeria is 
consumed locally. The bulk of the current production is used 
in making ‘Dawadawa’ a fermented soybean produce used in 
fl avouring Nigerian soups.”
 “The Federal Government of Nigeria has recently 
adopted soybean as one of the crops that is being given 
priority. The Federal Government is currently funding some 
aspects of soybean research.”
 Note: This is the earliest English-language document 
seen (Jan. 2012) that contains the term “Dawadawa” 

(unhyphenated) in connection with soybeans; it is a close 
relative of natto. Address: Nigeria.

2076. Schwab, G.O.; Fausey, N.R.; Desmond, E.D.; Holman, 
J.R. 1985. Tile and surface drainage of clay soils. IV. 
Hydrologic performance with fi eld crops (1973-80). V. Corn, 
oats, and soybean yields (1973-80). VI. Water quality. VII. 
Cross moling over tile drains. Ohio Agricultural Experiment 
Station, Research Bulletin No. 1166. 29 p. Jan. [23 ref]
• Summary: Note: “In the construction industry, moling is 
a trenchless method used to lay pipes. During the moling 
process, a pneumatically-driven machine known as a mole 
forces its way through the soil along the desired path of 
the pipe. Moling avoids the need to dig a trench and can be 
used to lay water pipes and the heating coils of heat pump 
systems.” Source: Wikipedia, at moling (4 June 2008). 
Address: OARDC, Wooster, Ohio.

2077. Lin, Jiunn-Yann. 1985. Soybean cultivars for summer 
cropping in Saudi Arabia. TVIS News 1(1):3. Feb.
• Summary: The highest yield was obtained from the check 
cultivar Davis. Days to maturity: 130. Weight of 100 seeds: 
14 gm. Yield (tonnes/ha): 4.5. Yield/ha/day (kg): 35. Four 
cultivars yielded more than 4 tonnes/ha. Address: Ministry 
of Agriculture and Water, P.O. Box 220, Unayzah, Gassim, 
Saudi Arabia.

2078. Flengmark, Poul. 1985. Solsikke og soyabønne–en 
nicheproduktion i Danmark? [Sunfl ower and soyabeans–A 
production niche in Denmark?]. Dansk Froavl 68(4):70-73. 
March. [Dan]
• Summary: Discusses soybean and sunfl ower cultivars, 
planting, soil requirements, fertilizer application, plant 
density, weeds, diseases, harvesting and utilization in 
Denmark. Soybeans must be inoculated with Rhizobium 
japonicum since these bacteria are not found in Danish soils. 
A table (p. 72) shows the yields of two soybean varieties 
from 1968 to 1973 at Roskilde. Donovans (from Canada) 
was tested from 1968 to 1971; its highest yield was 2,370 
kg/ha in 1969, and its lowest yield was 1,200 kg/ha in 1968. 
Fiskeby V (from Sweden) was tested from 1969 to 1973; its 
highest yield was 2,220 kg/ha in 1969, and its lowest yield 
was 1,235 kg/ha in 1970. A photo (p. 73) shows soybeans 
growing at Roskilde. Address: Statens Forsoegsstation, 
Roskilde, Denmark.

2079. Amaducci, M.T.; Rosso, F.; Venturi, G. 1985. 
Introduction et développement du soja en Italie [Introduction 
and development of soya in Italy]. Eurosoya No. 3. p. 88-90. 
April. [Fre]
• Summary: Since 1940, there have been many attempts to 
introduce soybean (soja) crops in Italy.
 The results have always been disappointing, either 
because the varieties were not suitable for the environment, 
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or the growing techniques were incompatible; but also 
because the prices were not profi table.
 With limited production and low prices, soybeans 
were not competitive in relation to other crops. Moreover, 
the country’s economic and agricultural situation was not 
conducive to introducing a new crop to replace traditional 
ones: wheat, beets, corn, etc.
 In the early 1980s, the situation changed dramatically: 
Italy was importing 1.5 million tons of fl our and press cakes 
(tourteaux), around 90% of which were made from soybeans.
 Taking into consideration raw and refi ned imported oils 
as well, currency outfl ows exceeded 600 million dollars per 
year.
 In addition, in order to satisfy its needs, the E.E.C. 
[European Economic Community] had become almost 
completely dependent on imports of plant-based protein 
fl ours (80%) and vegetable fat-based protein fl ours (70%), of 
which soybeans represented 55% and 70%, respectively.
 At this time, a surplus of grains was being produced in 
the E.E.C., while in the short term the goal was only to grow 
enough for the domestic market.
 All of these factors led to talks of promoting soybean 
cultivation in Italy, which was proving not only desirable, 
but vital.
 This necessity that arose from the national economic 
policy coincided with the increasingly urgent search by farms 
for an alternative crop that could be added to the traditional 
rotations and generate satisfactory revenue, since production 
costs for traditional crops were rising more quickly than the 
selling prices for their products.
 In the north, in the Po Valley, corn crops had virtually 
become a monoculture; south of the Valley, a beet-wheat 
rotation had been used for a long time, while in south-central 
Italy, the predominant crops were fall-seeded grains. At the 
same time, alfalfa was becoming less profi table and was 
progressively removed from rotations.
 Increasingly short rotations, essentially leading to the 
repetition the same crop (corn), began to create problems 
due to both the spreading of parasites, and the greater 
diffi culty of fi ghting self-propagating plants and lower soil 
productivity.
 As a result, production costs went up, since more 
technical methods were needed to maintain the production 
levels.
 This is why farms sought a crop that could resolve 
these problems, which they could add to these rotations to 
increase production levels and reduce costs, while ensuring a 
signifi cant source of revenue.
 Moreover, the Italian processing industry, capable 
of processing around 2 million metric tons of seeds–a 
production of more than 600,000 hectares (with a yield of 
3 metric tons per hectare)–was particularly interested in 
national soybean production.
 The alignment of these interests–the national economy, 

farms and the processing industry–created the conditions 
necessary for the testing, introduction and popularization of 
soybeans in Italy.
 Public research, coordinated within the Ministry of 
Agriculture’s Project of Oilseeds (Projet des Oléagineux 
du Ministère de l’Agriculture), was able to collaborate with 
private research to confi rm the results obtained from farming.
 The key challenge was to identify suitable maturity 
groups, and within these groups, the most appropriate 
varieties for the different areas where crops could be grown.
 Concurrently, growing techniques were developed. 
Thanks to existing ties between public research and 
cooperative sectors, results could be verifi ed at the farm 
level, using crucial information about the level of production 
and the crop’s economic response.
 The farmers’ development efforts were therefore 
supported by serious data supplied by a group of well-
coordinated groups: public and private research, along with 
the largest processing industry (Gruppo Ferruzzi), which 
both provided technical assistance to farmers and purchased 
soybeans at a guaranteed fi xed price prior to seeding.
 This led to an expansion of soybean cultivation, which 
went from 125 hectares in 1980 (experimental phase) to 300 
hectares in 1981, leading to the true rollout of the crop in 
1982 (2,900 ha).
 Beginning in 1982, many Italian farms, particularly in 
the north, began to see this crop’s value: soybean acreage 
increased nearly tenfold in 1983, and then increased by 37% 
in 1984, even though the results in 1983 were not satisfactory 
(see table 1).
 Currently, around 90% of soybean acreage is 
concentrated in the Po Valley, where the crop has found the 
most favorable conditions due to:
 (a) rains that are more spread out and abundant, and a 
higher level of relative humidity (a low of 40 to 45%, and a 
high over 85%) during the growing cycle;
 (b) deep soils with high fertility;
 (c) an organization of farms that facilitates the reception 
of this new crop.
 Over three years, from 1982 to 1984, yields met 
expectations in spite of some annual variations, particularly 
in the main crops, due to the amount of rainfall recorded in 
July, a period when soybean pods generally form and fi ll out 
(remplissage).
 Tables 1 and 2 show the relationship between yields and 
weather conditions (rainfall and sum of temperatures).
 Sum temperature values (May to September) decreased 
progressively over the three years studied without affecting 
levels of production.
 This confi rms, among other things, that the maturity 
groups responded well, and their temperature requirements 
were met.
 The decreased yield observed in 1983 was essentially 
due to the low rainfall recorded in July, in a year when the 
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growing cycle was regular. The same effect was not observed 
in 1984, because the crops were late-growing due to low 
temperatures, which meant that the critical water period for 
the crops (when the pods grow) coincided with the rains 
recorded in the fi rst ten days of August.
 Independent of weather conditions, the production levels 
varied each year depending on the maturity groups (tables 
3 and 4). The groups were selected by producers based on 
their yield, but above all based on the rotations used, and 
particularly the time when the post-soybean crop is sown.
 The possibility of doubling soybean crops after six-
rowed barley, and often after peas or wheat, has proved 
benefi cial, particularly when the soybeans are sown during 
the fi rst ten days of July. In theory, this delayed growing 
cycle allows the reproductive phase to coincide with the end-
of-summer rainfall.
 This is why the level of production for double crops 
over the years has been very similar to the yields from main 
crops in the United States.
 Tables show: (1) The area planted to soybeans in ha in 
all of Italy and in the Po Valley, and the percentage planted 
in the Po Valley in three years: 1982: 2,900 / 2,600 / 89.7%. 
1983: 26,278 / 23,195 / 88.3%. 1984: 35,960 / 33,000 / 
91.8%.
 (2) Rainfall and sum of the temperatures in the Po Valley 
in May to September, July and August for the same three 
years.
 (3) Average yields (in quintals/ha at 14% moisture in 
the soybeans) for four maturity groups (0, 0 late, 1, and I 
late) for the same 3 years. In 1984 group I late yielded best 
with 38.2 q/ha (1 quintal = 100 kg). (4) Average yields (in 
quintals/ha at 14% moisture in the soybeans) when soybean 
was planted as a double crop for four maturity groups (0, 0 
late, I, and I late) for the same 3 years. In 1984 group I late 
yielded best with 29.8 q/ha.
 Translated by Elise Kruidenier. Address: 1&3. Institut 
d’Agronomie, Universite de Bologne, Via Filippo Re, 6/8–
40126 Bologna, Italy.

2080. Merrien, A.; Duffaut, J.J.; Estragnat, A.; Gilly, J.M. 
1985. Voies d’élaboration du rendement du soja (cv. Weber) 
sous irrigation [Ways of soybean yield formation (cv. Weber) 
under irrigation]. Eurosoya No. 3. p. 38-42. April. [12 ref. 
Fre; fre; eng; spa]
• Summary: “Summary [English]: Following experiments 
carried out over 3 years, the authors confi rm here that the 
optimum period to obtain the best response of soybean to 
irrigation water takes place between stages R1 and R5. In 
such conditions, the fi rst yield-component seems to be the 
number of produced pods.
 “The study of this component following the plant-
architecture led the authors to show the importance of the 
part played by branchings in optimizing this component, 
whereas the taking part of the main stem in the fi nal yield 

remains rather constant following water diets. The practical 
consequence resulting from these observations is the 
advantage of reducing plant population under irrigation 
slightly to obtain an increase in the number of branchings.” 
Address: CETIOM, Service Études et Recherches, 174 
avenue Victor Hugo, 75116 Paris, France.

2081. Willimack, Diane K.; Teigen, Lloyd D. 1985. Regional 
soybean yields. USDA Economic Research Service Oil 
Crops, Outlook and Situation Report. OCS-7. p. 27-36. May.
• Summary: “Abstract: Estimated yield equations are 
presented for three major soybean-producing regions of the 
United States: the Corn Belt, the Delta, and the Southeast. 
The variables in the equations are either time or planted 
acres and weather. The equations have been developed so 
that preseason forecasts of regional soybean yields can be 
made, assuming that average weather will occur during the 
growing season, and then revised as the season progresses 
and weather becomes known. Forecasts provided by the 
equations during 1984, compared with concurrent yield 
estimates by the Statistical Reporting Service (SRS), were 
found to be acceptable, except when postseason weather 
aberrations, unaccounted for in the equations, occurred. The 
preseason 1985 soybean yield forecasts provided by the 
equations are 35.6, 21.8, and 23.0 bushels an acre in the Corn 
Belt, the Delta, and the Southeast, respectively.
 Introduction: “U.S. soybean production in 1984 was 
reported by the Crop Reporting Board to be 1.86 billion 
bushels. Approximately 70 percent of the production was 
concentrated in three major production regions: the Corn 
Belt (Iowa, Illinois, Missouri, Indiana, and Ohio), the Delta 
(Arkansas, Mississippi, and Louisiana), and the Southeast 
(Alabama, Georgia, South Carolina, and Florida). These 
three regions accounted for nearly 70 percent of U.S. 
harvested acreage of soybeans.
 “Corn Belt regional average yields in 1984 were 30.8 
bushels an acre, 9 percent above the national average of 28.2 
bushels. Average yields in the Delta were 25.6 bushels an 
acre, and in the Southeast, 20.5 bushels, 9 and 27 percent 
below the national average, respectively. For these reasons, 
the factors that affect soybean yields in the regions are 
worthy of investigation.” Address: Agricultural Economists, 
Economic Research Service.

2082. Times of India (The) (Bombay). 1985. City notes: 
Soyabean outlook. June 7. p. 10.
• Summary: Mr. N.N. Jain, chairman of the Soyabean 
Processors Association of India [SOPA], says that the 
average soyabean yield worldwide is about 2,500 kg per 
hectare. India’s average soyabean yield is far below that 
fi gure [he does not say how far], however plenty of research 
work on genetic engineering and agronomy is now in 
progress. Agronomists seem reasonably sure that soyabean 
yield in India can be increased to 1,500 kg per hectare.
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 The highest average annual groundnut yield (average of 
both kharif and rabi crop yields) ever recorded in India was 
972 kg/ha in 1981-82; typical average groundnut yields are 
750-780 kg per ha.
 For groundnuts, the average annual yield during the rabi 
season is around 1,300 to 1,500 kg/ha, compared with only 
550 to 600 kg/ha during the kharif (rain-fed) season.
 “It is argued that for making the country self-suffi cient 
in edible oils and cutting down on imports, it would be better 
to take the help of some new crops like soyabean.”

2083. Coulibaly, Many. 1985. Le soja comme solution en 
Afrique [Soya as a solution in Africa]. Inoculum (L’) No. 10. 
p. 18-20. April/June. [Fre]
• Summary: The ecological conditions in black Africa make 
it possible to cultivate soybeans throughout the continent. 
The crop does best in areas where the rainfall is greater than 
or equal to 1,200 to 1,500 mm/year, where it can be grow 
after a crop of maize (corn) or rice or intercropped with 
maize.
 African countries can be divided into two types: Those 
which are now producing soybeans commercially and those 
in which the cultivation is in an experimental state. A map of 
Africa shows these two types.
 Soybeans produced in Africa represent 0.4% of total 
world production and 0.7% of total world cultivated area. 
Africa’s eight major soybean producing countries, most of 
which are English speaking, are: South Africa, Côte d’Ivoire, 
Nigeria, Uganda, Rwanda, Tanzania, Zaire, Zambia, and 
Zimbabwe. Commercial yields are far below experimental 
yields, and yields differ widely among countries, from 2,300 
kg/ha in Zimbabwe to 250 kg/ha in Tanzania. Africa’s two 
largest soybean producers are Zimbabwe (91,000 tonnes 
from 35,000 ha) and Nigeria (75,000 tons from 195,000 ha). 
Nigeria, long in fi rst place, would still be fi rst were it not for 
its very low yields.
 Also discusses: Soybean varieties, the work of IRAT, 
ISRA (Institut sénégalais de la recherche agronomique) 
in Senegal, IITA in Ibadan, IRHO in Upper Volta, and 
INTSOY, inoculation and its importance, market outlets. 
A table shows various African countries, the best-yielding 
soybean varieties, and the yield in metric tons per hectare 
(? = varieties unknown): Benin: Jupiter & Davis, 3.4 & 
2.7; Cameroon: Clark, Jupiter, Williams & Forrest, 3,1, 2.8, 
2.3-2.5; Côte d’Ivoire: Improved Pelican–Cobb, Jupiter, 2.5-
2.6, 2.2; Ethiopia: Bossiu, Hardee–Hampton, 3.1, 3.2–3.4; 
Gabon: ?, 10-12; Ghana: ?, 15–40; Guinea: ?, 2.5; Guinea-
Bissau: ?, 2.7–3.5; Guyana: Jupiter & Davis, 34 & 29; Upper 
Volta: Davis–Cobb–Jupiter, 2.6–2.8; Madagascar: Davis, 
2.5–4.7; Mali: Cobb–Colombus [sic, Columbus]–Jupiter, 20–
21- 20; Togo: Hardee–Davis–Jupiter, 31–34; Senegal: ISRA 
22/72, ISRA 26/72, ISRA 44/73, 2.42, 2.79, 2.9. Address: 
Expert Agropol.

2084. Caderas de Kerleau, Anne. 1985. Le soja en Afrique 
[The soybean in Africa]. Lettre de l’ARTS No. 2. p. 1-2. 
Summer. [3 ref. Fre]
• Summary: Africa has had a long-term interest in the 
soybean. Most African countries have had or have–a 
soybean project. The early projects, generally oriented 
toward exporting the crop, were often not successful. Recent 
projects, aimed more at food self-suffi ciency, and initiated by 
the governments concerned, seem to have a better chance of 
success.
 Sources of information for article are cited, followed by 
a brief history of soya in Africa. Currently African countries 
can be divided into two types: Those that produce soybeans 
commercially and those that are experimenting with the 
crop. The main soybean producing countries are Zimbabwe 
(91,000 tonnes on 35,000 ha) and Nigeria (75,000 tonnes 
on 195,000 ha). Other producers are South Africa, Zaire, 
Uganda, Rwanda, Tanzania, Côte d’Ivoire, and Zambia.
 Countries experimenting with soya include: Senegal: 
A project in the pre-popularization stage has an estimated 
potential of 1,000 tons. Cameroon: The soy project of 
1980, costing 255 million francs CFA, has a goal of 30,000 
tons. Cote d’Ivoire: The soy project of 1977, costing 7,000 
million francs CFA, is conducted in collaboration with the 
Brazilian group COCAPEC. The Brazilians withdrew for 
various reasons, leaving the plan inactive. Togo: Soy project 
of 1981. Goal: 10,000 ha, but discontinued for lack of 
fi nances. Benin: Experiments of 1969 show possibilities of 
good yields. Ghana: A study is in progress. Prospects look 
very favorable because of outlets of oil for food uses (10,000 
tonnes) and huge needs for soybean cake or meal due to a 
new level of livestock. Rwanda: Five-year plan of 1977-81. 
Goal: 20,000 tons of soybeans and an oil mill of 60 tonnes/
day. Burkina Faso (Upper Volta): Project for a soymilk 
plant, with soybeans produced by farmers under contract. 
Experimentation with tofu. Gabon: A soy project which 
is doing very well and feeds an industrial livestock ranch, 
giving good prices to soybean producers.
 Other feasibility studies are underway. For example, 
the Cameroon project. Soya was introduced to Cameroon 
in 1924, In 1974 IRA at Dschang intensifi ed research on 
this crop. Since 1981 the UCCAO soy project has actively 
popularized soybean culture among farmers and organized 
an active campaign on the utilization of soybeans for human 
food and livestock feeding. Financing is assured by the 
governments of Cameroon and France.
 Soy has taken root in Africa because of 3 main reasons: 
National, economic, and agronomic interest. The crop, 
which has been shown to give good yields under proper 
African conditions, can promote food self suffi ciency and 
provide local jobs. But there are obstacles. The soybean is 
not a traditional African crop, so farmers need to learn how 
to grown, food companies how to process it, and consumers 
how to prepare and eat it. The price received by producers 
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is relatively low. The sales price is not competitive on the 
world market: An American farmer can obtain yields of 
1,700 kg/ha with 14 hours work, but a Senegalese farmer 
obtains only 850 kg/ha with 450 hours work. Thus the 
success of soy projects in Africa depends largely, at least 
initially, on the political interest and funding of governments. 
Production of the crop for export seems to have less potential 
for success than for local use. Address: ARTS, 108 rue St. 
Honore, Paris, France.

2085. Lettre de l’ARTS. 1985. Du tofu au Rwanda [Tofu in 
Rwanda]. No. 2. p. 2-3. Summer. [Fre]
• Summary: During 1982, Stéphane Imbert, then doing 
work for the Club of Dakar, discovered the transformation of 
soya into tofu in the southwest through the help of l’ARTS. 
Fascinated by the product, he proposed to the Club of Dakar 
to study a project on soya in Africa.
 Rwanda was chosen as the country for the study. Why 
Rwanda? Because soya has been cultivated here since 
1960, and because the country’s major problem is its food 
balance. Since 1972 soybean culture has been intensifi ed, 
the government thinking of making it a cash crop. Today it 
is cultivated on 5,500 ha with yields of 1 to 1.2 tonnes/ha 
without inoculation. But its price was not competitive on the 
world market. Today the government of Rwanda, wanting 
above all to attain food self-suffi ciency for its country, wants 
to promote agriculture and the transformation of agricultural 
products.
 After a feasibility study conducted in June/July 1983, 
an agreement was signed in early 1984 between the Club 
of Dakar and the Minister of Agriculture of Rwanda 
establishing the conditions of the experiment for adding 
value to soya in this way. Stephen Imbert’s work in Rwanda 
began with a study to determine the best region to produce 
soybeans for the project. Among the four main production 
zones, he found those of Kanombé and of Nygatoré best 
suited. Kigali, the capital of Rwanda, was chosen as the site 
for the tofu plant. Some of the equipment was sent from 
France and the rest was made by local craftsmen. A local 
technician, Mr. Amon Kalinijavo set up the system and from 
August to September tofu was made 60 times; 240 kg of 
Palmetto soybeans yielded 480 kg of tofu. Recipes adapted 
to local tastes were developed and nutritional analyses were 
conducted by a local nutritional institute (ISAR); pamphlets 
containing this information were printed and distributed 
to popularize tofu. Then a number of tests were conducted 
in which tofu was tasted by 4,000 people of all ages and 
social groups. Simultaneously a study was conducted on 
the different avenues for commercialization. The product 
was demonstrated at scientifi c and international days at the 
University of Butaré, attended by many health and nutrition 
professionals, who in turn requested demonstrations at their 
organizations. Trafi pro is the main commercial cooperative in 
Rwanda. Test products and an exposition for popularization 

were set up at three branches; in each case success was 
reported. Tofu was also tested in kiosks, orphanages, schools 
and colleges, and the use of by-products as animal feed. The 
results were encouraging.

2086. Jackobs, Joseph A.; Smyth, C.A.; Erickson, D.R. 
1985. International soybean variety experiment: Tenth report 
of results, 1983. INTSOY Series No. 28. xiv + 113 p. Sept. 
(College of Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: In the ISVEX trials, soybeans were tested in the 
following regions and countries (For the year 1983): Algeria, 
Argentina, Bangladesh, Bolivia, Burma, Cameroon, Chile, 
Colombia, Costa Rica, Cuba, Dominica, Ecuador, Egypt, 
El Salvador, Gabon, Gambia, Ghana, Guatemala, Guinea-
Bissau, Honduras, Indonesia, Korea, Laos, Madagascar, 
Mali, Mexico, Morocco, Nepal, Pakistan, Paraguay, Peru, 
Philippines, Portugal, Puerto Rico, Saint Lucia, Senegal, 
Somalia, South Africa, Sri Lanka, Sudan, Thailand, Turkey, 
United States, Upper Volta, Venezuela, Yugoslavia, Zaire, 
Zambia, Zimbabwe.
 (For the year 1982): Brazil, Burma, Cuba, Italy, Peru, 
Turkey, Zaire.
 In Dominica, on 19 Nov. 1983, with Plenty Canada 
serving as the cooperator, 16 varieties of soybeans were 
planted at the Royal Botanical Gardens, Roseau. Jupiter gave 
the highest yield, 676.8 kg/ha.

2087. Tichagwa, J.S. 1985. Soyabean improvement, 
production, and utilization in Zimbabwe. Paper prepared 
for a workshop on tropical soybeans, IITA, Ibadan, Nigeria. 
Held 30 Sept to Oct. 4. *
• Summary: The highest yield came from Duiker (3.47 
tonnes/ha). Address: Ministry of Agriculture and Crop 
Breeding Inst., Dep. of Research and Specialist Service, 
Harare Research Station, P.O. Box 8100, Causeway, 
Zimbabwe.

2088. Paskalev, Rosen L. 1985. Re: Work with soybeans and 
soyfoods in Bulgaria. Letter to William Shurtleff at Soyfoods 
Center, Nov. 8–in reply to inquiry. 4 p. Handwritten. [Eng]
• Summary: Dr. Paskalev is establishing a medical 
book review center in the Central Institute for Scientifi c 
Information (ZINTI), where he works. He is also a regular 
reviewer in the ABC weekly newspaper and the medical 
ZDRAVE. He has received degrees in engineering and 
medicine, and is interested in learning more about soyfoods. 
“The work on soyfoods is in its embryonic stage in Bulgaria. 
Some experiments have been conducted at the Central 
Institute for Nutrition in Sofi a and Plovdiv. Soya fl our was 
used to partially replace chocolate in some candies, but 
because of some technological mistakes, the commercial 
products are not yet being produced in this way. Soya fl our is 
being added widely by our sausage industry. But other soya 
foods, even the soya sauces, tamari, and miso are completely 
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unknown to the general consumer.
 “But in 1931-37 our famous biochemist, Prof. Assen 
Zlatarov had a lot of publications in the fi eld of nutrition, 
written in German and French. He was an active promoter 
of soyafoods but after his sudden death there was a long 
period of inactivity. His scientifi c publications are mostly in 
German, but he wrote quite a few popular articles about soya 
as the protein source of the future. I will be glad to compile 
a bibliography for you on soya in Bulgaria in exchange 
for copies of books, which I will send to be reviewed in 
publications here.”
 In the Soviet Union, soya beans are grown mostly in 
the Far Eastern regions [Russian Far East], the Ukraine, 
Moldavia, and the northern Caucasus. Soya bean oil fi nds 
industrial uses in soaps, paints, lacquers, and margarine; the 
protein from defatted meal is used to make some plastics. In 
the USSR soybeans are used as a coffee substitute, and the 
fl our is added to some kinds of biscuits and similar baked 
goods.
 Romania was the leader among eastern European 
countries from 1924-26 in soybean production and 
average yield. An institute was opened in Bucharest 
(Fundula) to research and develop soybeans. In the USSR, 
Czechoslovakia, and Bulgaria there are research centers 
working to increase soybean yields. In Bulgaria, between 
1971 and 1977, the average yield rose from 91.3 kg to 220 
kg/10 are, and the maximum yield hit 317 in 1976.
 Note: According to Soya Bluebook, production in 
Bulgaria rose from 18,000 tonnes (metric tons) grown on 
25,000 ha in 1974/75, to 160,000 tonnes grown on 100,000 
ha in 1979/80. In the latter year, Bulgaria was third among 
eastern European countries in soybean production after the 
USSR (600,000 tonnes) and Romania (250,000 tonnes). 
A map of eastern Europe shows that Bulgaria, which 
borders on Greece in the south and Romania in the north, 
is the southernmost eastern European country (42-44º 
north latitude)–except for Albania and several southerly 
Soviet republics. Its southern border lies at about the same 
latitude as the southern border of New York, Michigan, and 
Wisconsin. Southern Yugoslavia (i.e. Macedonia) is at about 
the same latitude as southern Bulgaria, and thus is also at 
a favorable latitude for soybean production. Address: Tsar 
Shishman 23, 1000 Sofi a, Bulgaria.

2089. Hong, E.H.; Kim, S.D.; Hwang, Y.H.; et al. 1985. [A 
new high yielding and disease resistant sprouting soybean 
variety, “Pangsakong”]. Research Reports of The Rural 
Development Administration 27(2):183-86. Dec. [Kor; eng]
• Summary: A new soybean variety, Pangsakong, was 
developed at the Crops Experiment Station, Rural 
Development Administration in Suweon in 1984. This 
variety was originally selected from gamma-ray treated 
mutants with CB27 at the Korea Atomic Energy Research 
Institute. One-hundred seed weight of the variety was about 

12 grams which was approximate optimum seed size for 
bean-sprout purposes. The results of regional yield trials 
carried out at 13 locations throughout country from 1983 to 
1984 indicated that the yield of Pangsakong was lower than 
currently recommended soybean varieties but 34% higher 
than that of local indigenous bean-sprout soybean varieties. 
Address: 1-3. Crops Exp. Station, Suwon, South Korea.

2090. Wang, W.H.; Chen, C.S.; Sahroni, -; Mulyono, -. 1985. 
Advanced yield trial of introduced soybean varieties. TVIS 
News 1(2):4-5. *

2091. Baz, A-g. I.O.; Abdallah, A.R.; Safwat, M.S.A. 1985. 
Effect of nitrogenous and phosphorus fertilizers on growth, 
yield, nodulation and chemical components of soybean. 
In: H. Ssali and S.O. Keya, eds. 1985. Biological Nitrogen 
Fixation in Africa: Proceedings of the First Conference of 
the African Association for Biological Nitrogen Fixation 
(AABNF). See p. 245-52. Held 23-27 July 1984 in Nairobi, 
Kenya. [17 ref]
• Summary: “This work was conducted in 1980 and 
1981 seasons at The Experimental Farm of the Faculty 
of Agriculture, El-Minia University. The effect of 30 kg 
nitrogen, 100 kg phosphorus/fedden (0.42 ha) and the 
mixture between them on the growth, nodulation, chemical 
composition of soybean plants at three different stages of 
growth (45, 70 and 110 days from planting), the yield of 
seeds and its components were studied. Results showed that 
the application of these different fertilizers to soybean plants 
signifi cantly increased their vegetative growth, nodulation, 
chemical components (total nitrogen and reducing sugars) 
at the three different times of growth, yield of seeds and 
its components of total nitrogen and percentage of oil 
compared to control. The highest signifi cant values, however, 
were obtained, using a mixture of 30 kg nitrogenous and 
100 kg phosphorus fertilizer/fedden.” Address: Faculty of 
Agriculture, Suez Canal Univ. and Faculty of Agriculture 
El-Minia Univ., Egypt.

2092. Calkins, P.H.; Ma, J.C. 1985. Soybeans and cropping 
patterns in China. In: R. Shibles, ed. 1985. World Soybean 
Research Conference III: Proceedings. Boulder, Colorado: 
Westview Press. xxiii + 1262 p. See p. 67-77. [11 ref]
• Summary: Contents: Soybean production regions and 
associate cropping patterns. Motives for including soybean in 
cropping patterns. Trends in soybean yield and area planted. 
Profi tability and factor use by region in soybean production. 
Prospects for the future. References.
 “Traditionally, China was self-suffi cient in soybean 
production, and exported large amounts from the 
northeastern provinces. Today, however, as the result of the 
pro-grain agricultural and pro-natal demographic policies of 
the 1949 to 1979 period, China has become a net importer 
with an annual production of 8.4 million tons, far less than 
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the historical high of 11 million tons in 1938...
 “As of 1981, eight major provinces (Heilongjiang, Jilin, 
Liaoning, Hebei, Henan, Shandong, Jiangsu, and Anhui) 
accounted for 76.5% of the total area and 80.3% of the total 
production of soybeans. Figure 1 shows that these provinces 
lie along the northern and central portions of China’s eastern 
seaboard... the eight key producing provinces lie in Regions 
I and II, where growing seasons are the shortest and the 
potential for multiple crops per year the lowest. Thus, the 
major soybean cultivation is associated with a low multiple 
cropping index. However, soybeans are grown throughout 
China and are found in an astonishing array of cropping 
patterns...
 “20th-century soybean production in China can 
be divided into four periods, based upon technological 
improvements in soybean yield and politico-economic 
inducements to expand or contract the area planted to 
soybeans:
 “1. The pre-1949 base period... soybean production 
was grown primarily in the northeast, where soybean’s 
comparative advantage was greatest. Because of a lack of 
modern research, soybean yields per ha were modest, but the 
large area planted contributed to large, total output, reaching 
11.3 million tons in 1936.
 “2. 1949-1959; post-war recovery and growth. During 
the early period of collectivization, soybean breeding 
through scientifi c research was begun. Furthermore, the 
recovery of China’s agricultural economy as a whole meant 
that farmers could expand production from 5.1 million tons 
in 1949 to up to 11.5 million tons. This period saw relatively 
free crop choice.
 “3. 1960-1978; grain fi rst policy, with rice as the key 
link. Here there was active discrimination against soybeans 
in the push for maximizing total grain tonnage per ha. To 
discourage soybean production, three measures were taken. 
First, the relative producer price of soybeans fl agged as 
planners increased only the prices of other grains. Second, 
research, if not suspended entirely, as during the peak of the 
Cultural Revolution (1966 to 1969), was severely restricted. 
Thus, only token technological development was possible. 
Third, the cropping patterns... were forced out by cropping 
systems with relatively greater grain intensity.
 “4. 1979-present: the Responsibility System and other 
reforms. Chinese farmers now have much more freedom in 
deciding what and how to produce, can fulfi ll their quotas 
with any type of grain, and enjoy a soybean:rice price ratio 
of 2.89 in 1981, up from 1.51 in 1976. Thus, farmers have 
increased their soybean planted area faster than for any 
other crop except cotton. Even so, total production has only 
regained its 1952 level, while the population has increased 
by 60%...
 “Price policies have been shown to be an effective 
stimulus to soybean output. If soybean prices continue to 
increase relative to other crops, output may continue to 

grow. The recent decision to price soybean in relation to its 
nutritional advantages by giving it a grain-equivalent rating 
of two in quota fulfi llment augurs well for continued strong 
price stimulus...
 “China is also moving to correct previous 
underemphasis upon genetic and production research in 
soybeans. The crossing of low-yielding Chinese cultivars 
with wide genetic base and high-yielding American cultivars 
with narrow genetic base gives hope for higher-yielding 
cultivars adapted to each of China’s fi ve producing regions.” 
Address: 1. Assoc. Prof.; 2. Graduate Student. Both: Dep. of 
Economics, Iowa State Univ.

2093. Damicone, John Peter. 1985. Growth, yield, and 
foliar injury response of early-maturing soybean genotypes 
to ozone and Fusarium oxysporum. PhD thesis, University 
of Massachusetts. 143 p. Page 1770 in volume 46/06-B of 
Dissertation Abstracts International. *
Address: Univ. of Massachusetts.

2094. Francis, C.A. 1985. Intercropping–competition and 
yield advantage. In: R. Shibles, ed. 1985. World Soybean 
Research Conference III: Proceedings. Boulder, Colorado: 
Westview Press. xxiii + 1262 p. See p. 1017-24. [18 ref]
• Summary: Contents: Intercropping. Soybean intercrop 
results. Competition effects on soybean. Conclusions. 
References. Address: Rodale Research Center, Box 323, RD 
1, Kutztown, Pennsylvania, 19530.

2095. Hickok, Floyd Clinton. 1985. Combining temporal 
and spatial dimensions in crop yield modeling: A study of 
corn and soybean yields in Illinois. PhD thesis, University 
of California–Davis. 320 p. Page 3458 in volume 46/11-A of 
Dissertation Abstracts International. *
Address: Univ. of California–Davis.

2096. Karaj, Selim. 1985. Probleme të kultivimit të sojës në 
zonën e ulët bregdetare të vendit tonë [Problems with the 
soybean cultivation in low littoral areas of Albania]. Fushë-
Krujë, Albania: Instituti Kërkimeve Foragjere e Kullotave. 
24 p. 24 cm. [Alb]
• Summary: This booklet is based on the author’s 1985 PhD 
thesis. The soybean was cultivated in Albania for the fi rst 
time in 1942 at Korça as an experiment on a certain small 
piece of land.
 During 1960-1970 the Institute of Agricultural Research 
at Lushnja started some soybean trials, and found that a yield 
of not more than 10 kv/ha could be expected. This was not 
suffi cient or economically profi table. [Note that kv = quintal; 
1 quintal = 100 kg or 220.46 lb.].
 In 1973 the Institute of Fodder and Pasture Research at 
Fushë-Kruja conducted further soybean trials. This Institute 
received or inherited from the Institute of Agricultural 
Research at Lushnja all the latter’s results, studies, 
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publications, and soybean seeds. Selim Karaj, a specialist at 
the Institute of Fodder and Pasture Research at Fushë-Kruja, 
studied the possibilities of soybean cultivation in Albania 
for many years, from 1973 to 1992. In 1985 he defended his 
degree thesis titled “Problems with the soybean cultivation in 
low littoral areas of Albania.” This thesis is composed of two 
parts: Part 1 gives basic information on the soybean plant, 
its origin, history in Albania, benefi ts, dissemination, and 
morphological and biological characteristics. Part 2 describes 
the author’s experiments in the low littoral areas of Albania, 
including his methods and results, plus the characteristics of 
some of the best soybean varieties, and conclusions about the 
potential of soybeans in Albania. His experiments showed 
that the best soybean varieties for Albanian conditions are 
Çipeva, Floria, Violet, Vnimk, Vaine, and Vatvorth.
 Note 1. On the title page and cover is written: 
“Autoreferat–I Disertacionit Për Gradën Shkencore–
Kandidat I Shkencave. Udhëheqës Shkencor, Arian Babo, 
Bashkëpuntor i Vjetër Shkencor.”
 Note 2. This document contains the earliest date seen 
(Oct. 2019) for soybeans in Albania, or the cultivation of 
soybeans in Albania (1942). The source of these soybeans 
is unknown. Address: Bashkëpunëtor Shkencor, Instituti 
Kërkimeve Foragjere e Kullotave, Fushë-Krujë, Albania.

2097. Kiihl, Romeu Afonso de Souza; Almeida, L. Alves 
de; Dall’Agnol, Amelio. 1985. Strategies for cultivar 
development in the tropics. In: R. Shibles, ed. 1985. World 
Soybean Research Conference III: Proceedings. Boulder, 
Colorado: Westview Press. xxiii + 1262 p. See p. 301-04. [12 
ref]
• Summary: Contents: Introduction. Important traits for 
tropical cultivars. Selection criteria.
 “The most important soybean producing areas are 
located at latitudes greater than 23º. Brazil is an exception 
because it has around 2 million hectares of soybean below 
23ºS, with an average yield close to two tons per hectare. In 
Brazil, there is a clear tendency for the soybean to move to 
areas closer to the equator...
 “There is an expectation that soybeans will become 
the primary protein source for many people in the tropics. 
In several tropical areas where new soybean cultivars 
are planted, the crop has looked as good as in temperate 
regions... In temperate regions, the soybean crop is normally 
planted 20 to 50 days before the longest day. Therefore, seed 
development takes place when days are shortening... The 
soybean is a short-day plant... Considerable effort has been 
devoted to the identifi cation of day-neutral, or photoperiod 
insensitive, cultivars, but these genotypes appear to be too 
early to be used in the tropics.” Address: EMBRAPA/CNPS, 
C.P. 1061, 86100 Londrina (Parana), Brazil.

2098. Lantican, Ricardo M. 1985. Soybean production in 
Asia. In: R. Shibles, ed. 1985. World Soybean Research 

Conference III: Proceedings. Boulder, Colorado: Westview 
Press. xxiii + 1262 p. See p. 1203-06.
• Summary: Contents: Production statistics. Production 
systems in Asia: Humid equatorial belt, middle to high 
latitudes (25º to 50ºN). Present and future research needs.
 Asia, the ancestral home of the soybean, has become 
a net importer of soybeans, requiring an annual average of 
2.67 million tons of raw beans, 1.26 million tons of oil, and 
0.94 million tons of cake and meal. In the humid equatorial 
belt, where rainfall is the chief limiting factor to yields, the 
yield potential is 2 tonnes/ha. Address: Prof. of Agronomy 
and Director, Inst. of Plant Breeding, Univ. of the Philippines 
at Los Baños, College, Laguna, Philippines.

2099. Pusposutardjo, Suprodjo. 1985. Growth and yield 
modeling of irrigated soybean and peanut in tropical rain 
monsoon climates. PhD thesis, Utah State University. 358 
p. Page 2734 in volume 46/08-B of Dissertation Abstracts 
International. *
Address: Utah State Univ.

2100. Schillinger, John. 1985. Strategies for cultivar 
development in temperate climates. In: R. Shibles, ed. 1985. 
World Soybean Research Conference III: Proceedings. 
Boulder, Colorado: Westview Press. xxiii + 1262 p. See p. 
305-10. [10 ref]
• Summary: Contents: Offensive strategies: Yield 
improvement. Defensive strategies–pest resistance. Meeting 
the needs of modern soybean production practices. Future 
strategies with biotechnology. Combined strategies for 
cultivar improvement. References.
 “Improvement strategies for soybeans must be geared to 
meeting current and future production demands. As cost of 
production continues to rise, the need for greater productivity 
per unit area becomes more acute. Thus, breeding strategies 
to enhance soybean yields are paramount.
 “Many non-benefi cial biological systems interact 
with the soybean plant and often cause yield losses. These 
destructive biological agents are often dynamic in nature 
and readily give rise to new biotypes. Soybean breeding 
must involve the incorporation of defensive mechanisms to 
counter the destructive nature of these pests.
 “Soybean growers are adopting new management 
practices to increase–yields. Narrow row-spacings, irrigation 
and no-tillage culture are becoming more common. Breeding 
strategies must include the incorporation of improved 
standability and rapid emergence into cultivars designed for 
high management conditions.
 “I will briefl y deal with individual strategies to improve 
yield and pest resistance and to identify high management 
ideotypes. I will then suggest combined strategies that should 
provide for the development of improved soybean cultivars 
for the future.” Address: Research Manager, Asgrow Seed 
Co., Ames, Iowa, 50010.
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2101. Shanmugasundaram, S.; Chen, Li Fen; Tanjung, 
Azran; Chen, Keng-Feng. 1985. Appropriate inputs for 
maximum economic yield in soybean (Abstract). Agronomy 
Abstracts p. 38.
• Summary: The yield response due to herbicide, insecticide, 
irrigation and fungicide on 2 soybean genotypes were 
examined in 3 locations. Address: AVRDC, Shanhua, Tainan 
741, Taiwan.

2102. Turner, Martin Delbert. 1985. Measuring genetic 
improvement in soybean varieties and its infl uence 
on aggregate yields in the U.S. Corn Belt. PhD thesis, 
University of Missouri–Columbia. 164 p. Page 607 in 
volume 47/02-A of Dissertation Abstracts International. *
Address: Univ. of Missouri–Columbia.

2103. Umarov, Z.U.; Abdazov, K.A.; Radzhabova, M. 
Ya. 1985. [The pattern of plant distribution and yield]. 
Kormoproizvodstvo No. 3. p. 39-40. [Rus]*
• Summary: Maize and soybeans were grown in separate 
rows of a pair of rows 20 cm apart with an interspace of 70 
cm between the two pairs of rows. This pattern gave yields 
of 115.9 tonnes/ha of fresh fodder, 2088 feed units [FU] per 
ha, and 2.32 tonnes/ha of digestible crude protein [DCP], 
compared with 101.4 tonnes, 1826 FU and 2.03 tonnes/ha 
respectively, where two maize plants and 4 soybean plants 
were grown in the same hill in rows 90 cm apart. Address: 
Tashkentskii Sel’skokhozyaistvennyi Inst., tashkent, Uzbek 
SSR.

2104. New Hampshire Agric. Exp. Station. 1986. Notice of 
release of a new soybean cultivar–Merrimax. Durham, New 
Hampshire. 1 p. Jan. Unpublished manuscript.
• Summary: “’Merrimax’ is the result of a breeding program 
begun in 1976 to develop a soybean cultivar of Glycine max 
(L.) Merr. as a green vegetable adapted to the Northeast 
region. It is descended from a cross between the cultivars 
‘Prize’ and ‘A100.’
 “In the Durham area the plump, green pods are ready for 
picking around mid-August (about 75 days from planting) 
and can be picked for another ten days or so. Sensory 
evaluations were made on the steamed, frozen beans by an 
independent research organization [Rodale Research Center]. 
In comparison to fi ve other cultivars, ‘Merrimax received 
highest scores in overall likeability, appearance, fl avor, and 
aftertaste. The panelists described it as being glossy and a 
nice shade of green, without an obvious hilum, delicious, 
sweet, nutty, buttery and mild fl avored, easy to chew, slightly 
crunchy, soft but not mushy or pasty.’
 “’Merrimax’ matures its relatively large dry beans 
around late September in Durham. Its four-year average 
yield at this location at this location was 43 bushels per acre. 
The plant is about 28 inches tall with purple fl owers, gray 

pubescence, and tan pods. The mature, rounded seed is a 
glossy yellow with a buff hilum. Pods contain 3 seeds with 
an average weight of 24 grams per 100 seeds.
 “A limited quantity of seeds is available from the 
originator, Dr. Yun-Tzu Kiang [a Chinese-American 
horticulturist], Department of Plant Science, University of 
New Hampshire, Durham, NH 03824.”
 Note: This is the earliest document seen (June 2013) that 
mentions the soybean variety Merrimax. Address: Durham, 
New Hampshire.

2105. Bhatnagar, P.S. 1986. Current aspects of soybean 
in India. Paper presented at International Convention of 
“Prospects for Soybean Utilization.” 25 p. Feb. Organized by 
Soyabean Processors Assoc. of India on 15-16 Feb. 1986 at 
Indore, MP, India. [11 ref]
• Summary: Contents: Introduction. Soybean in India. 
Production potential in India. Place in cropping system: 
Will not affect groundnut production since optimum soil 
and climatic requirements of the two crops are not the same. 
Progress of research. Utilization: Food uses of soybean, food 
uses of soya oil, potential food uses in India (defatted soya 
fl our, tofu, soy beverages, frozen desserts). Major constraints 
(to development of soybean in India).
 Oilseed production in India is about 12 million tonnes. 
In addition, India imports 1.5 million tons of edible oil at a 
cost of about 10,000 million rupees a year to provide only 11 
mg per person per day, which is less than the recommended 
[by whom?] 18 gm per day. This the importance of the 
soybean in India become overwhelmingly apparent.
 The soybean is also a good source of high-quality, 
low-cost protein, yielding 2-3 times as much per acre as 
traditional Indian pulses and at a much lower price per unit 
weight.
 “Farmers have liked soybean because of its low input 
requirements for labour and nitrogenous fertilizers and wider 
adaptability. Due to its ability to fi x atmospheric nitrogen 
in the soil, more than its own requirement, the fertility of 
the soil is improved and the crop following soybean yields 
better. About 30-40 kg of nitrogen per ha is saved for the 
succeeding crop.”
 “Although black soybean has been cultivated for ages 
in the low hills of the Kumaon and Garhwal regions of Uttar 
Pradesh as well as in the foothills of the Himalayas and in 
some scattered pockets of Central India, the crop, strangely 
enough, had not become popular in the sub-continent.”
 Tables show: (1) Average yield, oil and protein content 
of soybean and other pulse crops in similar conditions in 
India. The other crops are pigeon pea (Cajanus cajan), black 
gram (Phaseolus mungo), cowpea (Vigna sinensis), green 
gram [mung bean] (Vigna radiata). Soybean has by far the 
highest yield, oil, and protein content.
 (2) Biological value of protein from selected 
commodities: The commodities are egg, soybean, corn, 
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wheat fl our, rice (milled [white]). The values are Biological 
Value, Protein Score, and Net Protein Utilization.
 (3) Targeted and actual cultivation (ha) as well as 
production (tonnes) in India under the centrally sponsored 
scheme for soybean development (1978-1984, in 7 states).
 (4) Estimated area potentially available for soybean in 
Madhya Pradesh and Uttar Pradesh. (5) Indigenously bread 
released varieties of soybean (19 varieties). Five columns 
show: (1) Name of variety. (2) Whether released by central or 
state variety release committee. (3) Area of adaptability. (4) 
Duration (days to maturity) (5) Yield potential (quintals per 
ha; 1 quintal = 100 kg). (6) Recommendations on package 
of practices for soybean cultivation in India. (6a) Important 
food uses of soybean. (7) Composition of defatted soya fl our. 
(8) Protein and energy densities of some cooked foods and 
commercially available soya fl ours. (9) Chemical properties 
of wheat fl our, animal protein (egg and milk) and soya fl our. 
(9a) Protein per cent (by weight) in different food products 
(incl. may soy products). (10). Net protein utilization of 
different food commodities. (11) Composition of nutrients in 
100 gm of different types of tofu. (12) Composition of whole 
cow milk and soya beverages. Address: Project Coordinator, 
All-India Coordinated Research Project on Soyabean 
(ICAR), G.B. Pant Univ. of Agriculture & Technology, 
Pantnagar, UP, 263145, India.

2106. Mercer-Quarshie, H. 1986. Adapting soya beans to 
northern Ghana. Paper presented at 1st National Workshop 
on Improving Farming Systems in Savanna Zone of Ghana. 
22 p. Held 8-10 April 1986 at Nyankpala, Ghana. [Eng]*
• Summary: Discusses the reasons for wanting to grow 
soybeans in the Northern Savanna Zone of Ghana, and 
gives details on the programs for adaptation/development, 
varietal improvement for growth characteristics, high stable 
yield, and pest and disease resistance. The soybean can grow 
well in the Guinea savanna zone, giving yields of 1.5 to 2.8 
tons/ha. Address: Crops Research Inst., Kumasi (Ghana). 
Nyankpala Agric. Exp. Station, Nyankpala, Ghana.

2107. Beard, B.H.; Geng, S.; Hartmann, R. 1986. Yield 
variation of soybeans in Hawaii. Zeitschrift fuer Acker- und 
Pfl anzenbau (J. of Agronomy and Crop Science) 156(4):272-
78. May. [5 ref. Eng; ger]
• Summary: Soybeans planted in Hawaii in June produce 
the best yields. Those planted in November through January 
produce yields only 25 to 50% as large. Address: 1-2. 
Agronomy and Range Science, Univ. of California, Davis, 
California 95616; 3. Horticulture Dep., Univ. of Hawaii, 
Honolulu, Hawaii 96822.

2108. Smith, James R.; Nelson, R.I. 1986. Relationship 
between seed-fi lling period and yield among soybean 
breeding lines. Crop Science 26(3):469-72. May/June. [14 
ref]

• Summary: “These data suggest a positive relationship 
between SFP [seed-fi lling period] and yield and that progress 
for yield may be made by selecting for SFP.” Address: Dep. 
of Agronomy, Univ. of Illinois, Urbana, IL 61801.

2109. Asgrow Seed Company. Subsidiary of The Upjohn 
Company. 1986. Asgrow soybean management system: 1987 
edition–Northern. Des Moines, Iowa: The Upjohn Company. 
20 p. Undated. 28 cm.
• Summary: Contents: 1. Select superior varieties. 2. 
Purchase high quality seed. 3. Match row widths and plant 
populations. 4. Plant at proper depth and date. 5. Control 
weeds. 6. Supply soil nutrients and rhizobium bacteria. 7. 
Reduce harvest losses. Serious soybean diseases to watch 
for. Asgrow soybean production and conditioning. Asgrow 
varieties for a greater return on investment (17 varieties 
protected by the PVP Act). Plant Variety Protection Act.
 “Improved yields–Williams, the most widely grown 
variety in the U.S., is now consistently outyielded in 
university yield trials. From 1979 thru 1985, at 325 locations, 
Asgrow’s A3127 outyielded Williams, Williams 79 and 
Williams 82 by an average of 3.2 bushels per acre. In 
addition, it matured almost 4 days earlier and stood better.
 “Asgrow a Leader- The Asgrow research team, directed 
by Dr. John Schillinger, is responsible for developing 
superior varieties, management systems and breeders seed 
stock. They are strategically located in major soybean areas. 
Most yield trials are conducted off station under actual farm 
conditions.” Contains 15 color photos. Address: Des Moines, 
Iowa 50322.

2110. USA Today (magazine). 1986. Botany: Producing 
richer harvests. 114:11. June.
• Summary: Discusses the work of University of Michigan 
biologist Larry D. Nooden on misting soybean plants with a 
mixture of hormones (cytokinins and auxins) and nutrients. 
Cytokinins seem to preserve the plant’s vitality and work 
against other, unidentifi ed substances–”death hormones”–
that are believed to be generated in the beans and apparently 
trigger the plant’s death. Using a synthetic cytokinin 
(benzyladenine) and a synthetic auxin (naphthaleneacetic 
acid) produced the best results.

2111. Paskalev, Rosen L. 1986. Re: Early history of soya in 
Bulgaria to 1941. Letter to William Shurtleff at Soyfoods 
Center, July 21. 1 p. Handwritten. [Eng]
• Summary: The soybean was introduced to Bulgaria from 
Russia or Romania at the 19th century. At that time, it was 
grown chiefl y as a garden plant and Bulgarians used it as an 
inexpensive substitute for coffee. So they called it “garden 
(Russian) coffee” (gradinsko kafe). It was more popular in 
the Macedonian and northeastern popular parts of Bulgaria.
 We can only speculate as to how the soybean was 
introduced to Bulgaria. Bulgarian gardeners were very 
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famous throughout Europe, so many of them were working 
in the Austro-Hungarian empire, Russia, Poland, and even 
the USA. They travelled a lot at the middle and end of the 
1800s. So it is quite possible that they brought soybean seeds 
fi rst from the 1873 world exposition at Vienna, where the 
Chinese introduced soya beans and soyfoods. I suppose that 
was the fi rst popular introduction of soya to Europe.
 According to our Agricultural Encyclopedia published 
in 1937-1939 (vol. 2, p. 1615), the fi rst scientifi c research on 
the soybean in an agricultural experiment station took place 
in 1902. But another source (Konova 1975) states that the 
fi rst organized research trials were conducted during 1905-06 
at the “Obraztsov Chifl ik” experiment station near the town 
of Rousse, using three soybean varieties. The yields were 
low (340-1210 kg/ha)
 During World War I, when imports of coffee to Bulgaria 
were interrupted, the soybean (“garden coffee”) became 
widely known and grown in gardens. At this same time, the 
soybean also came to be called the “maslen bob” (the butter 
bean) and the “Yaponski bob” (Japan bean).
 The earliest publications seen on soybeans in Bulgaria 
appeared in 1918, when two articles by A.S. Pentchev 
appeared in the Stopanski Pregled i Domakinstvo (Industrial 
Review and Household). However it seems that other 
popular articles were published before this year.
 On 27 Dec. 1920, Prof. Dr. Asen Zlatarov reported the 
fi rst scientifi c work on soybeans and soyfoods in Bulgaria 
before a session of the Bulgarian Chemists’ Society. During 
the period 1918-1922 Zlatarov gave numerous throughout 
Bulgaria about the importance of the soybean and about 
soyfoods as wholesome, healthy foods. At fi rst many 
vegetarians were interested; there were many followers of 
Leo Tolstoy’s way of life which included vegetarianism, and 
the they were looking for more and better vegetarian foods 
for their communities.
 In 1920-21 Bulgaria’s Central Agricultural Institute 
analyzed the content of soybeans grown in 12 parts of the 
country. Because of the heavy demand, a few soybeans were 
distributed for cultivation by agricultural offi ces (such as 
the Agricultural Offi ce “Ganzin” in Nova Zagora, in 1921-
22) but there were not enough seeds to meet the demand. In 
agricultural periodicals, there were big advertisements for 
soybeans (from those who wanted to buy or sell). Private 
farmers drove the market price up too high. During the 
1920s there were no organized soybean exports, but the 
domestic was not used properly because the people were 
not accustomed to eating soybeans. The price of soybeans 
was lowered and many farmers were disappointed because 
they were hoping for a large profi t on the crop. In 1926 the 
fi rst soy fl our was prepared by Dona Kalcheva, an assistant 
to Prof. Zlatarov at the University of Sofi a. It was then 
produced commercially at the Stoian Balakchiev confection 
factory, owned by S. Balakchiev. By the end of the 1920s the 
area planted to soybeans decreased again.

 The fi rst real large-scale production of soybeans in 
Bulgaria began in 1932 with the establishment of the Soya 
Corporation (Soya-Co.). Soy fl our was called “Soyasan” 
and was used in biscuits and dietetic breads. At the end 
of the 1920s it seems that some soy fl ours were imported: 
Aguma, Bollmann, and Ehrhorn (full-fat fl ours patented by 
Prof. Berczeller), fl ours from Italy (Maseli), and fl ours from 
Dr. E.C. Winkler of Vienna, Austria–who visited Bulgaria 
in 1935. In 1935 there was a successful Soya Exposition 
in Sofi a, where soyfoods were widely demonstrated and 
served. Roughly 80% of the area planted to soybeans was 
controlled by Soya-Co. Soybean area rose from 15,574 ha in 
1935 to 21,196 in 1939, 45,390 in 1940, and 72,965 in 1941. 
Address: Tsar Shishman 23, 1000 Sofi a, Bulgaria.

2112. J. of the American Oil Chemists’ Society. 1986. Ozone 
damage in oil crops. 63(7):865. July.
• Summary: Observations in fi eld test chambers and 
greenhouses have shown ozone has caused leaves of 
soybean, wheat, cotton, peanut and other agricultural crops 
to die prematurely, reducing yields and costing farmers 
money. Soybean yields decreased 12% when exposed to 0.05 
parts per million of ozone in 1980-82. As ozone increased, 
yields declined for all the crops tested. At 0.06 ppm, for 
example, soybean yields were cut by 17%, and at 0.09 ppm 
the loss was 31%.

2113. Dauphin, F.; Rachim, A. 1986. The role of socio-
economic factors in low soybean production yields in Garut, 
West Java. Presented at the Workshop on Food Legume 
Improvement for Asia Farming Systems. Held 1-5 Sept. 
1986, ACIAR, Khon Kaen. *

2114. Salado-Navarro, Luis R.; Sinclair, T.R.; Hinson, 
K. 1986. Yield and reproductive growth of simulated and 
fi eld-grown soybean. I. Seed fi lling duration. Crop Science 
26(5):966-70. Sept/Oct. [20 ref]
• Summary: “The existence of close associations between 
yield and seed-fi lling duration in soybean... populations may 
make indirect selection for yield feasible. However, reported 
positive associations have not been consistently strong.”
 “These results suggest that predictions of the average 
yield performance of random soybean genotypes based 
solely on estimates of seed-fi lling duration (EFP, RPD, and 
R5 to R7) from any one environment lack the necessary 
precision for effi cient use in breeding programs.” Address: 1. 
Dep. of Agronomy, Univ. of Florida, Gainesville, FL 32611.

2115. Salado-Navarro, Luis R.; Sinclair, T.R.; Hinson, K. 
1986. Yield and reproductive growth of simulated and fi eld-
grown soybean. II. Dry matter allocation and seed growth 
rates. Crop Science 26(5):971-75. Sept/Oct. [17 ref]
• Summary: “A better understanding of the main plant traits 
that ultimately lead to seed yield in soybean... is needed. 
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Objectives were (i) to examine the association among 
various seed growth traits and yield, and (ii) to compare 
the stability across environments of dry matter allocation 
coeffi cient (DMAC) and seed growth rate on a land area 
(SGR) and individual seed (ISGR) basis with that for yield.” 
Address: Dep. of Agronomy, Univ. of Florida, Gainesville, 
FL 32611.

2116. Dauphin, Francois; Bottema, J.W.T.; Rachim, A. 1986. 
Soybean yield constraints: Socio-economic or technologic? 
Palawija News (Bogor, Indonesia) 3(2):1-2, 11.
• Summary: SYGAP (Soybean Yield Gap Analysis 
Project) investigates the discrepancy in yields between 
farmers’ yields and research station yields of soybean 
in Java, Indonesia. The SYGAP methodology takes into 
account location specifi c conditions and comprises 3 major 
components: 1. Studying the farmers’ resources, strategies 
and perceived needs, with special attention to cultivation 
practices; 2. Testing and assembling technology to build a 
proven reference package, and 3. Adjusting this package, 
together with the farmer, so that he can make practical use of 
it. Address: CGPRT Centre, Bogor.

2117. Agriculture Canada, Policy Branch, Ministry 
of Supply and Services. 1986. Handbook of selected 
agricultural statistics, 1986. Ottawa, Canada: Queen’s Printer 
and Controller of Stationery. Dec. Continues “Selected 
Agricultural Statistics for Canada and the Provinces.”
• Summary: Page 53 gives yearly statistics which show that 
the area planted to soybeans in Canada and Ontario increased 
from 690,000 acres 1979 to an estimated 1,000,000 acres in 
1986. Page 55 shows that the soybean yield increased during 
this period from 35.0 bushels per acre to 36.3 bu/acre. Page 
57 shows that the total production increased from 24,150,000 
bushels to 36,300,000. Address: Canada.

2118. Jain, B.L. 1986. Constraint analysis of soybean in 
Sehore (Madhya Pradesh). In: Project Coordinator’s Report 
and Summary Tables of Experiments (1985-86). All-India 
Coordinated Research Project on Soybean (ICAR). See p. 
319. Mimeographed. *

2119. Soegito, J.S.; Siemonsma, -; Sutrisno, -; Kuntyastuti, 
H. 1986. Soybean on-farm yield trials in Pasuruan. 
Penelitian Palawija (Research on Secondary, Non-Rice 
Crops, Malang) 1(1):16-25. *
• Summary: Note this new Indonesian journal.

2120. Soybean Yield Gap Analysis Project. 1986. Semi-
annual report of soybean yield gap analysis project: Science 
and technology development. SYGAP, Indonesia. *

2121. Arifi n, Sultoni. 1986. The economics of soybean in 
Indonesia. In: S. Shanmugasundaram and E.W. Sulzberger, 

eds. 1986. Soybean in Tropical and Subtropical Cropping 
Systems. Shanhua, Taiwan: Asian Vegetable Research and 
Development Center. xv + 471 p. See p. 403-08. [1 ref]
• Summary: From 1968 to 1979 soybean consumption in 
Indonesia has increased from 365,000 tonnes (3.2 kg/year/
capita supplying 3.4 gm/day of protein) to 770,000 tonnes 
(5.3 kg/year/capita supplying 5.2 gm/day of protein).
 “The area planted to soybean and selected major food 
crops in Indonesia are compared in Table 1. Since 1955, 
rice production has increased signifi cantly because of 
government policies aimed at self-suffi ciency. There has also 
been a small but steady rise in soybean and peanut...”
 Production and yield fi gures for soybeans from 1969 to 
1981 are presented in Table 2. Production has grown from 
388,900 tonnes in 1969 to 687,200 tonnes in 1981, while 
yield has grown from 0.70 tonnes/ha to 0.85 tonnes/ha 
during the same period. “Although average yields per hectare 
have increased, production levels are still quite low because 
of poor crop management practices and the absence of high 
yielding, disease resistant cultivars.
 “In the early 1970s more than 80% of Indonesia’s 
soybean was grown in Java, and more than half of that 
amount was grown in East Java... Annual production 
increased by 75,000 tonnes between the fi rst and second fi ve-
year plan periods and by 66,000 tonnes between the second 
and third. In general, production grew more rapidly in areas 
outside of Java.” Address: Agricultural Economist, Bogor 
Research Inst. for Food Crops, Bogor, Indonesia.

2122. Committee for Soybean (The). 1986. The Philippines 
recommends for soybeans. Los Baños, Laguna, Philippines: 
Philippine Council for Agriculture and Resources Research 
and Development. 111 p. Technical Bulletin Series No. 14A. 
Revision of 1976 edition. [51 ref. Eng]
• Summary: Written by The Soybean Committee (Dr. 
Florendo C. Quebral, a plant pathologist at UPLB, 
chairman), this work focuses on recent technologies for 
soybean production. A foreword by Ramon V. Valmayor, 
Executive Director of PCARRD, notes: “The importance 
of soybean has been stressed continuously. To encourage 
its widespread production, the Ministry of Agriculture and 
Food (MAF) launched the Soybean Production Program in 
Mindanao. Likewise, PCARRD initiated and coordinated the 
implementation of Soybean Pilot Production Project in 1983 
to demonstrate the feasibility of growing soybean profi tably 
in Luzon.”
 Contents: Foreword. Acknowledgments. The Soybean 
Committee. Introduction. Production management. 
Marketing. Soybean cropping system. Crop protection. Seed 
production. Processing and utilization: Raw materials for 
industry, soybean as food. References. Appendixes. List of 
tables. Lists of fi gures.
 Table 1 shows soybean production in the Philippines 
from 1974 to 1985. Area in hectares grew from 2,780 ha in 
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1974 to a peak of 11,250 ha in 1976 and was 8,479 ha in 
1985. Production grew from 2,214 tonnes in 1974 to a peak 
of 11,466 tonnes in 1982 and was 8,430 tonnes in 1985. 
Yield grew from 0.80 tonnes/ha in 1974 to a peak of 1.05 in 
1982 and was 0.99 in 1985. Local production does not begin 
to supply local demand. In 1984 380,691 tonnes of soybeans 
and products were imported. Most of the imports were 
soybean meal.
 Table 2 shows imports and exports of tausi (salted, 
fermented soybeans), oil cake (huge imports), soy sauce 
(large exports), soy oil (refi ned; large imports), soybean 
paste, taho (soymilk curds, often sold topped with a little 
brown sugar), bean cheese (tokwa [tofu]), hypoallergenic 
soy food, crude soy oil. Page 50 shows all current uses of 
soybeans in the Philippines, and p. 51 gives the nutritional 
composition of Philippine soyfoods. Note the terms Geerligs 
cheese (Tahu; 92.7% moisture and 2.9% protein), Soybean 
curd (Tahuri; 61.3% moisture and 11.4% protein), Fermented 
soybean cheese (Tausi; 51.5% moisture and 13.8% protein), 
and Soybean cheese (Tokwa; 77.0% moisture and 12.9% 
protein).
 Recipes are given for preparing soy sauce (p. 53), 
miso, tahu (soymilk curds, p. 59), tokwa (soybean cheese, 
or fi rm tofu), tao-si (salted, fermented soybeans [fermented 
black soybeans]), soybean milk (p. 61), and soybean coffee. 
Descriptions are given for sufu (p. 62), tempeh, soy fl our and 
grits, soy protein concentrates and isolates.
 Note: In the section on nutritional composition, two 
words are incorrectly defi ned. The term “Tahuri” actually 
refers to tofu in brine, and “tausi” refers to salted, fermented 
soybeans.
 Appendix E (p. 90+) contains recipes for green 
vegetable soybeans, whole dry soybeans, and soy sprouts. 
Address: PCARR.

2123. Dauphin, Francois. 1986. Indonesia: Methodology of 
the Soybean Yield Gap Analysis Project (SYGAP). CGPRT 
No. 4. p. 181-84.
• Summary: “Soybean is an important traditional food in 
Indonesia, particularly in Java. Possibly because of the rising 
income of large segments of the population, the demand for 
soybean is increasing; however, production is stagnating. 
In response to the growing concern of the government in 
view of the rapidly increasing soybean imports, the CGPRT 
Centre has initiated a research project in collaboration with 
three Indonesian research institutes, CAER [Center for 
Agro-Economic Research], BORIF [Bogor Research for 
Food Crops] and MARIF [Malang Research Institute for 
Food Crops], and with CIRAD [Centre de Cooperation 
International en Recherche Agronomique] a French research 
Institute. Financial support was obtained from EEC for a 
two-year research and development project on soybean. 
The goal of the project is to investigate reasons for the low 
productivity of soybean in Java and to propose techniques or 

policies which could facilitate an increase in production.
 “The potential for an extension of the soybean area in 
Java appears to be small, but a large yield gap exists between 
researchers’ and farmers’ levels, indicating a large potential 
for yield increase.” Another concern is to understand the 
yield differences between different farmers and different 
farms. Address: Senior agronomist, ESCAP/CGPRT Centre, 
Bogor, Indonesia.

2124. Food and Agricultural Organization of the United 
Nations. 1986. Soybeans: Area harvested, yield, and 
production. FAO Production Yearbook (Rome, Italy) 40:109-
110.
• Summary: The following nations are listed for the fi rst time 
as soybean producers in the FAO Production Yearbook. * = 
Unoffi cial fi gure. Costa Rica: Harvested 2,000 ha in 1984, 
and 1,000 ha in 1985.
 Guatemala: Harvested 3,000* ha in 1984, 5,000* ha in 
1985, and 5,000* ha in 1986.

2125. Kelley, T.G.; Jackobs, J.A. 1986. Yield stability 
of sole-crop and intercrop planting systems. In: S. 
Shanmugasundaram and E.W. Sulzberger, eds. 1986. 
Soybean in Tropical and Subtropical Cropping Systems. 
Shanhua, Taiwan: Asian Vegetable Research and 
Development Center. xv + 471 p. See p. 49-56. [30 ref]
• Summary: “Farmers who operate under subsistence 
conditions use strategies that ensure minimum levels 
of system performance. It is because farmers’ decisions 
are made in uncertainty that they regard security or risk 
minimization so seriously... Minimizing risks and achieving 
production stability are the factors that most affect the 
farmers’ willingness to adopt new technologies.”
 “Diversifi cation tends to promote yield stability because 
all of the crops in a mixed-cropping culture are not likely to 
be equally affected by weather variations or pests. Surveys 
indicate that farmers consider yield stability and protection 
from crop failures a primary reason for using mixed-
cropping.” Address: 1. Assoc. production agronomist, IADS, 
Bangladesh; 2. Prof., Dep. of Agronomy, Univ. of Illinois at 
Urbana-Champaign, Illinois.

2126. Nassib, A.M.; Cassman, K.G.; Hassan, M.Z.; El-
Sherbeeny, M.H.; Abdalla, S.T. 1986. Irrigated soybean 
production in Egypt. In: S. Shanmugasundaram and E.W. 
Sulzberger, eds. 1986. Soybean in Tropical and Subtropical 
Cropping Systems. Shanhua, Taiwan: Asian Vegetable 
Research and Development Center. xv + 471 p. See p. 429-
34. [5 ref]
• Summary: Commercial soybean production in Egypt began 
in the early 1970s.
 “Local soybean production meets only 30-40% of the 
country’s requirements for oil and poultry feed. Government 
planners are promoting soybean production, and are calling 
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for a 40% increase in the area under production by 1987.”
 A table titled “Soybean production in Egypt, 1972-
1982” shows total production increased from 1,356 tonnes 
(metric tons) on 1,190 ha (1.1 tonnes/ha) in 1972, to 169,800 
tonnes on 64,260 ha (2.6 tonnes/ha) in 1982.
 Note: The Gaza Strip, which contains the seaport of 
Gaza, has been occupied by Israel since 1967. Address: 
1. Food Legume Research Station, Field Crops Inst., 
Agricultural Research Center, Gaza, Egypt.

2127. Palaniyappan, K. 1986. Soybean cropping systems 
in Tamil Nadu, India. In: S. Shanmugasundaram and E.W. 
Sulzberger, eds. 1986. Soybean in Tropical and Subtropical 
Cropping Systems. Shanhua, Taiwan: Asian Vegetable 
Research and Development Center. xv + 471 p. See p. 71-72.
• Summary: Contents: Introduction. Cropping systems in 
Tamil Nadu: Mixed-cropping, intercropping (with coconut, 
banana, or sugarcane), companion-cropping, catch-cropping. 
Conclusions.
 “Soybean has attracted considerable attention in India 
because of its oil and protein content. The government, for 
example, recently launched a ‘National Soybean Project’ 
which earmarked more than US $15 million for soybean 
development in the states of Maharashtra, Madhya Pradesh, 
Rajasthan, Uttar Pradesh, and Bihar.
 “These types of programs, however, have had very 
little impact in southern India. Nevertheless, agricultural 
universities and the departments of agriculture in the states 
of Karnataka, Andhra Pradesh, and Tamil Nadu have 
conducted extensive studies concerning the introduction and 
development of soybean. Their results suggest that soybean 
in southern India has a yield potential of approximately 1.5 
to 2.0 tonnes/ha.
 “Because of the production opportunities that exist in 
Tamil Nadu State, the private sector has established soybean 
processing factories with a total capacity of 400 tonnes/
day. The factories use 100,000 tonnes of grain per year, 
most of which is imported.” Address: Sakthi Sugars Ltd., 
Coimbatore-18, Tamil Nadu, India.

2128. Rahman, Lutfur. 1986. Cropping systems and soybean 
production in Bangladesh. In: S. Shanmugasundaram 
and E.W. Sulzberger, eds. 1986. Soybean in Tropical and 
Subtropical Cropping Systems. Shanhua, Taiwan: Asian 
Vegetable Research and Development Center. xv + 471 p. 
See p. 81-86. [12 ref]
• Summary: Contents: Introduction. Soybean cultivars. 
Management studies: Land preparation and planting, 
inoculum, input levels, zero-tillage. Cropping patterns 
(soybeans are intercropped in Bangladesh with sugarcane, 
maize, sweet potato, banana, and mulberry).
 “Soybean is a comparatively new crop. It was fi rst 
introduced during the Second World War [1941-1945], re-
introduced during the 1960s, and it appeared a third time in 

1972-73. Previous failures to establish soybean production 
were mainly due to a lack of early maturing cultivars, the 
absence of research, and the failure to promote soybean as a 
food and industrial commodity.
 “Research began in 1975 under the auspices of the 
Bangladesh Coordinated Soybean Research Project. Various 
studies have indicated substantial potential for soybean in 
Bangladesh, both agronomically and from the point of view 
of consumer acceptance. Large-scale production has yet to be 
established, largely because of extension problems.
 “Soybean Cultivars: Only two cultivars have been 
released by the National Seed Board: Bragg and Davis. 
These materials are stable under a variety of conditions; 
yields are approximately 1.7 tonnes/ha for both cultivars. 
Davis is recommended for the winter season, while Bragg 
seems to perform well year-round.” Address: Dep. of 
Genetics and Plant Breeding, Bangladesh Agricultural Univ., 
Mymensingh, Bangladesh.

2129. Roger, Diallo. 1986. Soybean in the Ivory Coast. 
In: S. Shanmugasundaram and E.W. Sulzberger, eds. 
1986. Soybean in Tropical and Subtropical Cropping 
Systems. Shanhua, Taiwan: Asian Vegetable Research and 
Development Center. xv + 471 p. See p. 427-28.
• Summary: “The policy of the government of the Ivory 
Coast is to improve soybean production so as to: (1) 
diversify food crop production in the country’s savannah 
zone; (2) increase farm incomes; (3) stimulate the settlement 
of itinerant farmers; (4) achieve national self-suffi ciency in 
protein foods; and (5) provide a stable source of high protein 
feed for livestock.
 “To encourage soybean production, government–in 
cooperation with Brazilian experts–established a soybean 
production plan in 1978. The plan called for the creation 
of four 2000-ha mechanized seed farms. The government 
has also taken the responsibility for soybean research, 
production, and processing, and plays a role in input supply.
 “Government policy emphasizes manual production 
practices so as not to displace farmers from their land. The 
soybean production area in 1980-82 exceeded 2,000 ha; 
average yields were about 1.5 tonnes/ha. The offi cial price of 
soybean is US $150/tonne.”
 Varietal Adaptation: “Soybean production in the Ivory 
Coast is principally located in the Savannah zone...”
 “The Ivory Coast Soybean Project is responsible for 
introducing and adapting high yielding cultivars.” Address: 
Soybean Project, Ministry of Agriculture, Abidjan, Ivory 
Coast.

2130. Sanders, J.L. 1986. Maximum yield and maximum 
economic yield for soybean. In: S. Shanmugasundaram 
and E.W. Sulzberger, eds. 1986. Soybean in Tropical and 
Subtropical Cropping Systems. Shanhua, Taiwan: Asian 
Vegetable Research and Development Center. xv + 471 p. 
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See p. 189-201. [24 ref]
• Summary: “This paper discusses the development of the 
concepts of maximum yield research (MYR) and maximum 
economic yield (MEY) of soybean in North America and 
their potential application in the tropics.”
 “The concepts of MYR and MEY have been widely 
adopted in North America by researchers and farmers.”
 “Maximum yields may not be economically practical, 
but agricultural scientists should not, for supposed economic 
reasons, fail to attempt to raise the limits on productivity 
imposed by technology.”
 “Maximum economic yields can be defi ned as the 
corresponding yield level where net profi ts are maximized 
in response to increasing inputs or improved production 
practices.”
 “’The difference between average yield and maximum 
economic yield is the world’s greatest food reserve.’ It also 
represents the farmer’s greatest potential source of economic 
survival.”
 “Maximum yields or MEY of soybean can only be 
achieved through the integrated management or control of 
the following factors: (1) optimum soil fertility, (2) proper 
inoculation, (3) higher plant populations, (4) superior cultivar 
selection, (5) proper row spacing, (6) optimum planing 
date, (7) proper tillage, (8) good drainage, (9) supplemental 
irrigation, (10) pest control, (11) crop rotation, (12) multiple 
cropping, and (13) good harvesting techniques.” Address: 
Potash and Phosphate Inst. of Canada, 555 Burnhamthorpe 
Road, Suite 507, Etobicoke, ONT, Canada M9C 2Y3.

2131. Shanmugasundaram, S.; Sulzberger, E.W. eds. 
1986. Soybean in tropical and subtropical cropping 
systems: Proceedings of a symposium, Tsukuba, Japan, 26 
September–1 October 1983. Revised ed. Shanhua, Taiwan: 
Asian Vegetable Research and Development Center. xv + 
471 p. Illust. Index. 26 cm. [500+ ref. Eng]
• Summary: Note: The fi rst edition, hardcover, published 
Oct. 1985, was recalled and discarded, due to errors in 
the text. Contents: Section 1. Cropping systems. 2. Plant 
breeding. 3. Management. 4. Diseases and insects. 5. Plant 
nutrition. 6. Physiology. 7. Economics. 8. Related topics. 
59 chapters total, most of which are cited separately. 
Symposium participants. Author index. Subject index.
 In the Foreword, G.W. Sellek, Director General of 
AVRDC, notes that the proceedings of this symposium 
were published in two sections. The proceedings of the fi rst 
section, recently published by the Tropical Agricultural 
Research Center of Japan (TARC), cover country reports and 
special research projects. These proceedings cover cropping 
systems. “In the recent past, research was aimed almost 
exclusively at raising soybean yields rather than developing 
cropping systems that provide the stability needed to grow 
soybeans under high-risk conditions. There also seems to 
be a greater sense of urgency to integrate cropping systems 

research with disciplines such as plant breeding, crop 
management, pest control, and plant nutrition.” There is 
a strong “need to ensure that scientists from a variety of 
disciplines and backgrounds work together so that their 
research efforts are well coordinated.” Address: AVRDC, 
Taiwan.

2132. Tongdee, Amnuay. 1986. Minimum tillage soybean 
following rice in Thailand. In: S. Shanmugasundaram 
and E.W. Sulzberger, eds. 1986. Soybean in Tropical and 
Subtropical Cropping Systems. Shanhua, Taiwan: Asian 
Vegetable Research and Development Center. xv + 471 p. 
See p. 67-69.
• Summary: “Thailand’s 1972 soybean crop totaled 72,000 
tonnes produced from a land area of 83,000 ha. [This is 
an average yield of 0.86 tonnes/ha or 12.78 bu/acre.] By 
1974 production reached 252,000 tonnes, and since then 
has remained relatively stable with some fl uctuation due to 
prices and rainfall distribution. In the northern part of the 
central highlands, Thailand’s largest soybean production 
area, the crop is usually grown following rice (Oryza sativa 
[Oryzae sativa]) during the dry season with irrigation. The 
farmer’s system is to plant soybean in rice stubble.” Address: 
Director, Tak-Fa Field Crop Research Center, Tak-Fa, 
Nakornsawan province, Thailand.

2133. Bahar, Farid A.; Saenong, Sania. 1987. Yield 
constraints to soybean production in south Sulawesi. CGPRT 
No. 10. p. 387-94. Feb. J.W.T. Bottema, F. Dauphin, and 
G. Gijsbers, eds. Soybean Research and Development in 
Indonesia. [12 ref]
• Summary: Summary. Plant population: The plant type, soil 
fertility and present management practices will affect the 
density of plants. An appropriate plant spacing would be 40 
to 50 cm between the rows and 10 to 20 cm within the rows. 
At this plant spacing, 2 plants per hill is maintained.
 Discusses: Liming; Rhizobia; Pests (the most destructive 
insect is Etiella zinkenella). Address: Maros Research Inst. 
for Food Crops (MORIF), Ujung Pandang, south Sulawesi 
(Celebes).

2134. Benjasil, Vichitr. 1987. Soybean production and yield 
constraints: The situation in Thailand. CGPRT No. 10. p. 
423-28. Feb. J.W.T. Bottema, F. Dauphin, and G. Gijsbers, 
eds. Soybean Research and Development in Indonesia. [7 
ref]
• Summary: “Soybean is grown in Thailand as part of the 
cropping system in the north and the central region of the 
country... Approximately 70% of soybean production is 
from upland rainfed planting in the rainy season of which 
the greater part of production is the early rainy season crops. 
Dry season cropping makes up about 30% of production and 
approximately half of this is under irrigation.
 “Soybean production in Thailand has increased threefold 
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in the past decade due mainly to increases in acreage and 
favourable prices. The current demand for soybean, however, 
has exceeded local production capacities. The demand for 
soybean meal for industry is especially high, requiring 
annual imports of about 200,000 tonnes to satisfy the total 
annual demand of 350,000 to 400,000 tonnes.” A table giving 
the value of oil crop production (million U.S. dollars), shows 
soybean at 34.4 for 81/82; and 76.9 for 85/86.
 In summary, it is “indicated that pest control 
management and time of planting in relation to water 
availability are probably the major factors contributing to 
yield constraints.” Address: Director, Field Crops Research 
Inst., Dep. of Agriculture, Bangkhen, Bangkok, Thailand.

2135. Bosshart, R.P.; Uexkull, H.R. von. 1987. Maximum 
yield research on soybean: A new approach to overcoming 
yield limiting factors. CGPRT No. 10. p. 439-50. Feb. 
J.W.T. Bottema, F. Dauphin, and G. Gijsbers, eds. Soybean 
Research and Development in Indonesia. [27 ref]
• Summary: “In its childhood in North America, Europe, 
and Japan, newborn in China and the Philippines, and 
in gestation in Malaysia and Thailand, maximum yield 
research (MYR) has not yet been conceived in Indonesia. A 
relatively new approach to agronomic research, MYR aims 
to maximize crop yield by simultaneously overcoming all 
factors limiting yield. To be successful, MYR must promote 
positive multiple interaction among all factors affecting 
yield. After the maximum yield has been determined, 
economic analyses must identify the optimum input rates 
and other practices to produce the maximum economic 
yields (MEY) which gives farmers the highest net profi t per 
hectare...
 “Traditionally, Justis Von Liebig’s ‘Law of the 
Minimum,’ or single-limiting-factor concept, has guided 
researchers in increasing crop yield. Using the analogy of 
the water level in a barrel representing crop yield and the 
staves of the barrel the limiting factors, the single-limiting 
factor concept dictates that the water level or yield is 
controlled by the height of the shortest stave or the level 
of the most limiting factor. After the limitations caused by 
one factor, such as N fertilizer rate, are overcome, another 
factor is studied... Liebig’s law, though applicable at the 
low end of the yield curve, has shortcomings in high-yield 
agriculture: multiple interaction among nutrients, water, 
and management practices may not be recognized... The 
MYR concept attempts both to increase the size of the barrel 
and to raise the water level to the top of the barrel in one 
step by increasing the height of all staves simultaneously... 
To achieve the maximum crop research yield for a given 
location, an intensive multidisciplinary effort is required to 
optimize all controllable factors...” Address: Deputy Director 
and Director, East and Southeast Asia programme of the 
Potash and Phosphate Inst. and the International Potash Inst., 
126 Watte Estate Rd., Singapore 1128.

2136. Brotonegoro, Soetarjo; Heriyanto, -; Krisdiana, Ruly; 
Laumans, Q.L. 1987. Soybean production constraints after 
rice. CGPRT No. 10. p. 179-188. Feb. J.W.T. Bottema, 
F. Dauphin, and G. Gijsbers, eds. Soybean Research and 
Development in Indonesia. [8 ref]
• Summary: The Government of Indonesia has tried to 
develop soybean production since 1974, but the rate of yield 
improvement at the farmer level is still low. The target of the 
Fourth Five-year Development plan (PELITA IV) is about 
1.15 tonnes/ha. Address: Malang Research Inst. for Food 
Crops (MARIF).

2137. Hseu, Ming-Lii. 1987. Improvement of soybean 
production in East Java. CGPRT No. 10. p. 321-32. Feb. 
J.W.T. Bottema, F. Dauphin, and G. Gijsbers, eds. Soybean 
Research and Development in Indonesia.
• Summary: “East Java produces 60% of the soybean 
in Indonesia where the crop has been grown for several 
decades. Management techniques in East Java are now 
rather advanced, however the area of soybean has gradually 
decreased. The main cause of this reduction is the poor yield 
per unit area. The yield increased very slowly from 750 
kg/ha in 1974 to 850 kg/ha in 1984. The capital invested 
increased but the profi t has declined gradually. Farmers are 
becoming less interested in growing soybeans.
 “The Agricultural Technical Mission, Republic of China 
(ATM-ROC) has studied the potential for soybean production 
in East Java since 1983... Soybeans have a high potential 
in East Java, since the net profi t can be doubled or even 
tripled with proper farm management. Soybean yield could 
be increased by: proper planting, use of improved varieties, 
intensive management, effective pest control, and good 
post-harvest processing and storage.” Address: Specialist, 
Agricultural Technical Mission, Republic of China [Taiwan] 
to East Java.

2138. Kuntyastuti, Henny; Dauphin, F. 1987. Soybean yield 
reducing factors in East Java: A summary of the SYGAP 
investigations in Pasuruan. CGPRT No. 10. p. 333-42. Feb. 
J.W.T. Bottema, F. Dauphin, and G. Gijsbers, eds. Soybean 
Research and Development in Indonesia. [5 ref]
• Summary: “Most of the soybean in East Java is grown 
in paddy fi elds after rice... Wetland soybean in Pasuruan is 
planted during 2 seasons: early dry season (DS-1: March/
April to June) and late dry season (DS-2: July to October).” 
Address: MARIF staff and agronomist, CGPRT Centre.

2139. Saenong, Sania. 1987. Maintenance of soybean seed 
viability and its relation to grain yield. CGPRT No. 10. p. 
227-35. Feb. J.W.T. Bottema, F. Dauphin, and G. Gijsbers, 
eds. Soybean Research and Development in Indonesia. [16 
ref]
• Summary: “The predominant unsaturated, fatty acid 
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composition of soybean seed is the major cause of seed 
deterioration. The albumin and globulin protein of soybean 
seed absorbs more water than the other fractions of protein 
which contributes to higher moisture content of the seed and 
therefore enhances seed deterioration...
 “When seeds are stored at room temperature (28 to 
32ºC), it is recommended that an air-tight container be 
used and the moisture of the seed be maintained at 6 to 8%. 
This depends on the duration of the storage period. When 
air-conditioned storage is available, then seeds can be kept 
longer especially if their moisture is low.
 “The use of high quality seed will produce good crop 
stands, require less seeds per hectare and is more likely to 
produce a higher grain yield.”
 The Department of Agriculture has decided to increase 
the national production of soybean through intensifi cation 
and extensifi cation programs. Address: Maros Research Inst. 
for Food Crops, South Sulawesi, Indonesia.

2140. Satari, G. 1987. Keynote address: Research policies 
relating to soybean development. CGPRT No. 10. p. 11-
15. Feb. J.W.T. Bottema, F. Dauphin, and G. Gijsbers, eds. 
Soybean Research and Development in Indonesia. [6 ref]
• Summary: About 75% of Indonesia’s population is directly 
dependent on agriculture for its livelihood. Indonesia 
attained self-suffi ciency in rice in 1983, after being the 
biggest rice importer in the world for years. There has been 
a growing consensus in Indonesia since 1979, that palawija 
crops must be incorporated in a comprehensive national 
food policy. Among these palawija crops, soybean has 
received special attention in response to Indonesia’s growing 
dependence on substantial soybean imports. Demand for 
soybean increased by approximately 18% per annum during 
the last 7 years due to rising per capita human consumption 
as well as to growing need for feed.
 “Despite annual fl uctuations, progress in soybean 
production was made during the PELITAs. In 1968, one year 
before PELITA (5 year development), domestic soybean 
production was 419,000 tonnes and the average yield was 
0.62 tonnes/ha. In 1986, domestic production increased 
dramatically to 1.1 million tonnes as compared to 817,000 
tonnes in the previous year and the average yield was around 
1.0 tonnes/ha.” Address: Director General, AARD.

2141. Sato, Hisayasu. 1987. Hokkaidô no daizu [Hokkaido’s 
soybeans]. Daizu Geppo (Soybean Monthly News). Feb. p. 
16-22. [Jap]
• Summary: Gives detailed information on production, 
yield, and varieties from the 1950s to the present. In 1955, 
Hokkaido produced 20% of Japan’s soybeans, rising to 
27% in 1975, and about 24% at present. The absolute fi gure 
peaked at 108,200 tonnes in 1960. In 1986 it was 51,700 
tonnes, or less than half of the peak. Address: Hokkaido 
Ritsu Chuo Nogyo Shikensho, Inasaku-bu, Shunin Senmon 

Gijutsu-in.

2142. Sebayang, K.; Sihombing, D.A. 1987. The technology 
impact of soybean yield in Indonesia. CGPRT No. 10. p. 37-
48. Feb. J.W.T. Bottema, F. Dauphin, and G. Gijsbers, eds. 
Soybean Research and Development in Indonesia. [9 ref]
• Summary: East Java, as the production center of soybean, 
cannot increase its contribution since the growth of its yield 
and total production are low. To solve the problem, the 
Government of Indonesia has launched a special program, 
beginning on November 10, 1985 (National Hero’s Day), 
to expand the production area through intensifi cation of the 
movement of transmigrants from Java to other islands and 
by introducing a package program to increase the level of 
soybean yield. Several Government supports in promoting 
soybean production include: 1. Establish guaranteed fl oor 
price; 2. Subsidize the use of farm inputs; 3. Subsidize the 
use of Rhizobium inoculant; 4. Subsidize liming; 5. Intensify 
extension activities; 6. Intensify research and development. 
The successful soybean campaign in 1985/1986 increased 
the production of soybean through the expansion of area 
harvested (288,000 ha or a 32% increase compared to 1985 
production) and, to some extent, its average yield. Address: 
Directorate of Food Crop Production.

2143. Shanmugasundaram, S.; Tsou, S.C.S. 1987. Filling the 
yield gap in soybean: Strategies and methodologies. CGPRT 
No. 10. p. 405-21. Feb. J.W.T. Bottema, F. Dauphin, and 
G. Gijsbers, eds. Soybean Research and Development in 
Indonesia. [40 ref]
• Summary: “The average yield of soybean in Asia in 1985, 
according to FAO statistics, ranged from 600 kg/ha for the 
Philippines to 1812 kg/ha for Turkey and 978 kg/ha for 
Indonesia.”
 “The fi rst strategy to fi ll the yield gap is to set the yield 
goal. For a researcher it is both the attainable yield and 
maximum yield; for an extension worker and progressive 
farmer it is the best farm yield; for the average farmer it 
is the maximum economic yield; and for the region or 
country it is to improve the average yield. For example, the 
maximum yield goal for Indonesia should be 4 tonnes/ha; 
best farm yield should be 3.5 tonnes/ha; maximum economic 
yield should be between 2.5 and 3.0 tonnes/ha; national 
average yield should be to achieve at least 1.5 tonnes/ha.
 “The second strategy concerns constraints on high 
yield. Constraints can be varietal, edaphic, environmental, 
biological, socio-economic or a combination of the above.”
 In conclusion: “Researchers must fi rst understand the 
farmers’ problems before developing a technology for them.” 
Address: Plant Breder and Director, Production Systems 
Programme, AVRDC, Taiwan.

2144. Smis, Tom. 1987. Soybean intensifi cation experience 
of the FAO technical co-operation programme in East Java. 
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CGPRT No. 10. p. 129-40. Feb. J.W.T. Bottema, F. Dauphin, 
and G. Gijsbers, eds. Soybean Research and Development in 
Indonesia.
• Summary: In October 1985, the Government of Indonesia 
initiated a Crash Programme with the objective of obtaining 
self-suffi ciency in soybean production by the end of 
REPELITA IV. At the beginning of the Crash Programme, 
the main constraints to soybean production in the country 
were identifi ed as: 1. The lack of quality seeds of high 
yielding varieties; 2. The prevalence of pests, diseases 
and weeds; and 3. The lack of skill and knowledge of the 
extension workers and farmers in the fi eld of soybean 
production techniques. The goals of the Crash Programme 
were set on the removal of these 3 constraints.
 Concludes that based on the results of the FAO TCP 
project (for which extensive data is given), soybean 
cultivation practiced in a highly intensive way is very 
profi table. In east Java it would be realistic to expect the 
average farm productivity to reach 1,750 kg/ha. To reach 
this level it will be necessary to adopt the whole package 
of improved cultural practices. Gives numerous specifi c 
recommendations. Address: Technical advisor, FAO TCP/
INS/6653.

2145. Soejitno, J. 1987. Status and current research of 
soybean insect pests in Indonesia. CGPRT No. 10. p. 217-
26. Feb. J.W.T. Bottema, F. Dauphin, and G. Gijsbers, eds. 
Soybean Research and Development in Indonesia. [21 ref]
• Summary: Insect pests are one of the major constraints 
lowering Indonesian soybean yields, which are still low at 
about 0.865 tonnes/ha. Address: Bogor Research Inst. for 
Food Crops.

2146. Sumarno, -. 1987. Genetic yield potential of soybeans 
under non-intensive versus intensive crop management. 
CGPRT No. 10. p. 237-43. Feb. J.W.T. Bottema, F. Dauphin, 
and G. Gijsbers, eds. Soybean Research and Development in 
Indonesia. [6 ref]
• Summary: “Conclusion: 1. Grain yields of soybean over 
2.0 tonnes/ha can be achieved in Indonesia if intensive 
crop management is practiced. 2. High yielding lines and 
improved soybean varieties yield poorly at 0.8 to 1.0 tonnes/
ha when grown under non-intensive crop management with 
low input levels.” Address: Bogor Research Inst. for Food 
Crops.

2147. Syam, Mahyuddin; Bottema, J.W.T. 1987. Research 
communication: An observation on soybean. CGPRT No. 10. 
p. 117-27. Feb. J.W.T. Bottema, F. Dauphin, and G. Gijsbers, 
eds. Soybean Research and Development in Indonesia. [63 
ref]
• Summary: CRIFC (Central Research Inst. for Food Crops) 
has published 87 papers on soybean since 1980. Of these, 
57 written from 1980 to 1986 are listed in a bibliography at 

the end of this article. All are in Indonesian with no English 
translations. Appendix 2 lists 7 additional publications on 
soybeans from CGPRT.
 Out of Indonesia’s total land area of 192 million ha, only 
22 million ha are cropped, of which about 1 million ha are 
planted to soybean. This is a relatively small area compared 
to the area planted to rice and corn covering 9.8 and 3.2 
million ha respectively. The average yield of soybean by 
farmers at present is about 1.0 tonnes/ha. Address: Central 
Research Inst. for Food Crops and CGPRT Centre.

2148. Taslim, H.; Pirngadi, K. 1987. Constraints on soybean 
production in Jatiluhur irrigation command areas. CGPRT 
No. 10. p. 267-72. Feb. J.W.T. Bottema, F. Dauphin, and 
G. Gijsbers, eds. Soybean Research and Development in 
Indonesia. [6 ref]
• Summary: Soybean (Glycine max (L.) Merr) is the second 
most important food crop after rice in Indonesia. The low 
input technology of soybean production may account for the 
low soybean average yield in Indonesia of 0.7 tonnes/ha. 
Address: Agronomists, Sukamandi Research Inst. for Food 
Crops.

2149. Ehmke, V. 1987. Yields blossom under no-till rotation. 
Soybean Digest. March. p. 32d, 32f.
• Summary: Heavy herbicide usage is required.

2150. Manuel, Paciencia C.; Huelgas, Romeo R.; Espanto, 
Leina H. 1987. Adoption of soybean in Lupao, Nueva Ecija, 
The Philippines. CGPRT No. 7. xvi + 57 p. March. Contains 
50 tables. (Regional Co-ordination Centre for Research and 
Development of Coarse Grains, Pulses, Roots and Tuber 
Crops in the Humid Tropics of Asia and the Pacifi c, Bogor, 
Indonesia). Summarized in Palawija News. 1987. 4(1):10-11. 
March. [9 ref]
• Summary: This report describes and analyzes the 
performance of farmers participating in a package of 
technology program. Constraints to better yields were lack of 
water during vegetative growth, the occurrence of pests and 
diseases, and seed supply.
 Some 70-90% of the Philippines’ domestic production 
and imports of soybeans is used for animal feeds. Imports 
have risen sharply from 136,000 tonnes (metric tons) of 
soybean meal in 1979 to 291,000 tonnes in 1983. Imports of 
whole soybeans are small: 30,000 tonnes in 1983. Domestic 
soybean production in 1983 was a mere 8,000 tonnes.
 In human foods, soybeans are most widely used as a 
coffee substitute. Only small amounts are used to make 
tofu, soy sprouts, and soy sauces. In 1983 the Philippine 
Government launched a program to develop soybean 
production to offset rising soybean meal imports. “The target 
was to be 130,000 hectares planted to soybean in 1986-1987 
with a projected yield increase from 1.2 tonnes to 1.8 tonnes 
by 1986-1987. The programme aims at approximately 50% 
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self-suffi ciency in soybean in 1986-1987.”
 In Lupai it was found that 34% of the sample farmers 
participating in the soybean program achieved yields 
lower than 500 kg/ha of dry grain. Yields conforming to 
the national average of 1.2 tonnes/ha were reached by 
20% of the participants. “The case study in Lupao permits 
the conclusion that the present recommended package of 
technology needs further adaption [adaptation] to farm-level 
practices; in particular, careful assessment of the place of 
soybean in the cropping calendar is necessary.”
 Contents: 1. Introduction; 2. The Farmer and His 
Environment; 3. Farmer Evaluation of the Pot (Package of 
Technologies); 4. Economic Evaluation of the Pot Trials; 
5. Constraints to Soybean Production; 6. Conclusions and 
Recommendations. Address: 1. Agricultural Economist, Asst. 
Prof. & Project Leader, Dep. of Agroc. Economics, UPLB-
CDEM, College, Laguna 3720, Philippines.

2151. Kuwahara, M.; Nakano, H. 1987. Soybean in Japan. 
Eurosoya No. 5. p. 5-7. April. [1 ref. Eng]
• Summary: In 1984 Japan consumed 4,810,000 tons 
of soybeans. Of the total, 82% is used for oil and meal 
production, 17% for foods, and the rest (1%) as feed for 
livestock. 95% of the soybeans used are imported, mainly 
from the USA (92%) and China (7%). The soybeans from 
China and Japan, which are higher in protein and lower in 
oil, are used for traditional foods. Domestic production is 
small and these soybeans are expensive. They are processed 
to make tofu (38%), miso (24%), natto (10%), and other 
foods (11%), while the remaining 17% is used for home 
cooking.
 Soybean breeding started in 1910 in Japan; pure line 
selection from many local varieties was the main method. 
After about 1930 cross-breeding became the main method. 
In 1935 soybean breeding started at the experiment stations 
of the Ministry of Agriculture, Forestry, and Fisheries 
(Norinsho). Today there are 5 such stations with a soybean 
breeding laboratory and 3-5 breeders per lab. From north to 
south they are Chuo and Tokachi in Hokkaido, Kariwano 
in Tohoku, Chushin in Nagano, and Kumamoto in Kyushu. 
Yet from 1950 to 1980 soybean yield increased only slightly, 
to 1.5 tonnes/ha from 1.3 tonnes. Japan’s largest seeded 
soybean is Tanbaguro; 100 seeds weigh 70 gm. It is preferred 
for cooking. The smallest is Nattoshoryo; 100 seeds weigh 
8-10 gm. It is traded at high prices for natto production.
 For decades the Japanese government, for political 
reasons, has subsidized rice production. But after the late 
1970s, when production far exceeded domestic consumption, 
the government decided to reduce rice acreage and promote 
the cultivation of other crops, especially soybeans, barley, 
and wheat in the drained paddy fi elds (converted upland 
fi elds), which accounted for 62% of the soybean cultivated 
area in 1985, totaling 134,000 ha. Address: Lab. of Soybean 
Physiology, National Agriculture Research Center, Tsukuba, 

Ibaraki 305, Japan.

2152. Bhatnagar, P.S. 1987. Project coordinator’s report. 
In: All India Coordinated Research Project on Soybean 
(India Council of Agricultural Research). Eighteenth annual 
workshop: Proceedings & Technical Programme. National 
Research Centre for Soybean, Khandwa Road, Indore 
452 001, India. See p. 2-23. Held at Univ. of Agricultural 
Sciences, Dharwad (Karnataka) 1-3 May 1987.
• Summary: In 1985-86 some 994,000 tonnes of soybeans 
(1.3 million hectares) were produced in India. The yield 
was 755 kg/ha, far below the world average of 1,700 kg/
ha. Of this, 78.7% was produced in Madhya Pradesh, and 
15.6% in Uttar Pradesh. Yet soybean demand in India is 
3.5 million tonnes, due largely to the rapid growth of the 
soybean oil industry. This is helping greatly in reducing 
India’s dependence on imported oil. He summarizes progress 
in soybean research, genetics, breeding, seed production, 
production technology, seed physiology, microbiology, plant 
pathology, entomology, utilization, and economics. Address: 
Director, NRCS.

2153. Smith, James R.; Nelson, R.I. 1987. Predicting yield 
from early generation estimates of reproductive growth 
periods in soybean. Crop Science 27(3):471-74. May/June. 
[26 ref]
• Summary: “Heritabilities for most of the reproductive 
growth periods were not higher than those for yield, and 
the genotypic correlations between yield and reproductive 
growth periods were generally small. The predicted gain in 
seed yield by selection for increases in reproductive growth 
periods, relative to selection for increases in seed yield, was 
low in all cases. Early generation selection for reproductive 
growth periods was unreliable in identifying high yielding 
lines.” Address: Dep. of Agronomy, Univ. of Illinois, Urbana, 
IL 61801.

2154. Soybean Update. 1987. 1987 acreage, production 
forecasts as of June 1. June 8. p. 2.
• Summary: Cargill Investor Services Inc.: 58.3 million 
planted acres, 57.1 million harvested acres, 32.5 bu/acre 
yield, 1.856 million production.

2155. King, Carpenter. 1987. Soybean growers now 
competing in world market. News (Florence, South 
Carolina). Sept. 21.
• Summary: Dr. Jim Palmer, state soybean extension 
specialist, advised farmers to choose disease resistant 
varieties to reduce the need for expensive chemicals, and to 
eliminate marginal land from soybean production. Yields 
of 35 bu/acre are necessary to survive. Palmer also warned 
that the individual farmer needs to become more aware 
of the world-wide marketing of soybeans and how world 
events effect the crop. “We are in a world-wide market now 
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and there is no escaping it.” Computers and biotechnology 
are seen as ushering in one of the biggest breakthroughs in 
agricultural history. But agriculture is losing its political 
clout as the number of farmers decreases. In 1787 America 
was 90% farmers; today it is 2% farmers.

2156. Unnevehr, Laurian J.; Gleason, Jane E.; Kauffman, 
Harold E. 1987. Soybeans in international agriculture. 
Illinois Research (Illinois Agric. Exp. Station, Urbana) 
29(2/3):24-26. Summer/Fall.
• Summary: Soybean cultivation originated in the North 
China Plain. Today, China is still a major producer of 
soybean, accounting for about 10% of world production. 
Other countries in Asia produce only minor quantities. Since 
1970, production of soybeans has expanded signifi cantly in 
four Latin American countries: Argentina, Brazil, Paraguay, 
and Uruguay. Among the major producers, the U.S. and 
Argentina have the highest average yields of about 2 tonnes/
ha (30 bushels/acre). Lowest average yields, about 1 tonne/
ha (15 bushels/acre), are found in China. Over 80% of world 
soybean production is crushed to provide meal and oil. 
The soybean is the single largest source of supply in both 
protein meal and edible oil markets, providing 30% of the 
world’s edible oil and 50% of world supply of protein meal 
for animal feeds. Its ratio of protein to oil is highest among 
all oilseeds. The soybean also has high-quality protein 
compared to other oilseeds.
 Because income is a major determinant of soybean meal 
and oil consumption, it is not surprising that high-income 
industrial countries are the largest consumers. The European 
Economic Community (EEC), Japan, and the U.S. account 
for two-thirds of world soybean meal consumption and 
one-half of world soybean oil consumption. Recent growth 
in demand for soybean products has been greatest in less 
developed countries because incomes are growing most 
rapidly there. From 1960 to 1980, per capita income in South 
Korea tripled from $500 to $1,500.
 As a result, meat consumption increased from 12 to 
40 kilograms per capita. To satisfy increased meat demand, 
livestock production and feed use also increased rapidly, 
causing soybean meal consumption to increase from 0 to 
300,000 tons in only 20 years. The use of soybeans for food 
products is a very small part of total use in most countries, 
but there are some exceptions. For instance, from 1983 to 
1985, Indonesia used 92.9% as food; China, 73.8%; and 
South Korea, 35.9%. Japan protects its domestic soybean 
processors by confi ning imports to whole beans. Address: 
1. Asst. Prof. of Agricultural Economics; 2. INTSOY 
agricultural economist; 3. Director, INTSOY, and Prof. of 
International Agriculture. All: Univ. of Illinois, Urbana, IL 
61801.

2157. Dashiell, K.E.; Bello, L.L.; Root, W.R. 1987. Breeding 
soybeans for the tropics. In: S.R. Singh, K.O. Rachie, 

and K.E. Dashiell. eds. 1987. Soybeans for the Tropics: 
Research, Production and Utilization. New York, etc: John 
Wiley & Sons Ltd. xx + 230 p. See p. 3-16. Chapt. 1.
• Summary: Contents: Introduction. INTSOY. AVRDC. 
Brazil’s experience. IITA: Seed longevity, nodulation.
 Soybean breeding has increased dramatically in the 
tropics during the past 10 years. International organizations 
such as INTSOY (the International Soybean Program, Univ. 
of Illinois), AVRDC (the Asian Vegetable Research and 
Development Center, in Taiwan), and IITA (the International 
Institute of Tropical Agriculture, in Nigeria) have programs 
to develop improved cultivars, as do national agencies in 
countries such as Brazil, India, Thailand, Indonesia and 
Zimbabwe.
 Since 1973, INTSOY has coordinated international 
testing of soybean varieties through the International 
Soybean Variety Evaluation Experiment (ISVEX). ISVEX 
has focused on testing soybeans in localities where they have 
not previously been cultivated. AVRDC benefi ts from its 
location at the extreme north edge of the tropics.
 Most of the soybean production in Brazil is in the 
subtropical or temperate areas, Rio Grande do Sul, Santa 
Catarina, Paraña and Sao Paulo (traditional). But since 1970 
production has increased dramatically in the tropical areas 
(see Table 1.3).
 In preliminary yield trials at IITA in 1974, the 
highest yield (3615 kg/ha) was obtained with TGm 249-3. 
Unfortunately, all the varieties tested had two weaknesses: 
they could not form nodules with Rhizobium indigenous to 
African soils and the seed quickly lost its viability when 
stored under ambient conditions.
 In 1975 researchers at IITA began to evaluate soybean 
varieties for seed longevity. The deterioration of seed after 
maturity and before harvest is called “fi eld weathering,” and 
it is evidently caused primarily by pathogens.
 Developing varieties that have both seed longevity and 
resistance to fi eld weathering will be essential if soybeans are 
to be grown in the lowland, humid tropics. A general rule of 
thumb is that large-seeded genotypes are highly susceptible 
to incubator weathering and have poor seed longevity. The 
other major technical obstacle is the inability of common 
varieties to nodulate with indigenous rhizobia.
 IITA noted in its 1986 annual report that its soybean 
scientists started programs in 1985 in Tanzania and 
Zimbabwe to actively develop and test improved lines. These 
regional programs will continue to emphasize promiscuous 
nodulation and seed longevity. This regionalization should 
allow IITA to serve national programs more effectively and 
aid them in quickly developing improved soybean lines. 
Address: International Inst. of Tropical Agriculture (IITA), 
PMB 5320, Ibadan, Nigeria.

2158. Hassan, Mahmoud Zaki; Abdalla, Safi a Tamam. 1987. 
Soybean oil and meal: The focus for production and research 
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in Egypt. In: S.R. Singh, K.O. Rachie, and K.E. Dashiell. 
eds. 1987. Soybeans for the Tropics: Research, Production 
and Utilization. New York, etc: John Wiley & Sons Ltd. xx + 
230 p. See p. 93-99. Chapt. 9.
• Summary: The area cropped to soybean in Egypt has 
increased rapidly over the past decade. In 1972 only 1,100 
ha were planted to the crop whereas in 1983 the fi gure was 
62,000 ha. During the same period the average seed yield 
increased from 1.1 tonnes/ha to more than 2.5 tonnes/ha. 
In 1980 soybean oil represented about 5% of the edible oil 
consumed in the country (386,000 tonnes) and soybean meal 
contributed about 35% of the requirements of the poultry 
industry.
 Constraints on production include the competition for 
arable land; lack of elite varieties adapted to local conditions; 
damage by insects, which are diffi cult to control in the dry 
season when soybeans are grown; poor crop establishment 
because of dense soils; and high requirements for nitrogen 
fertilization because of the limited nodulation by local 
rhizobia. To date, some progress has been made on all these 
fronts in the Agricultural Research Center (ARC).
 Tables show: (1) Yield of seven early maturing varieties 
grown in fi eld trials at two sites in 1983 (Sakha and Sids) 
and four sites in 1984 (Nubaria, Sakha, Gemmeiza, and 
Bahteem). (All sites were planted in the fi rst half of May). 
The highest yields in 1983 were from Crawford at Sakha 
(3.80 metric tons per ha) and in 1984 from Clark at Bahteem 
(5.42 mt/ha).
 (2) Evaluation of seven soybean varieties in late planted 
yield trials conducted at three sites in 1983 and 1983. (All 
sites were planted in the fi rst half of June). The highest yields 
in 1983 were from Clark at Menia (5.59 mt/ha) and in 1984 
from Forrest at Giza (3.98 mt/ha).
 (3) Evaluation of six very early maturing varieties at two 
sites in 1983 and 1984. (All sites were planted in the fi rst 
week in April). The highest yields in 1983 were from Clark 
at Sakha (2.58 mt/ha) and in 1984 from Lakoa at Gemmeiza 
(4.24 mt/ha).
 (4) Evaluation of 12 varieties’ resistance to the cotton 
leaf worm in a fi eld experiment. (5) Seed qualities of 12 
varieties as determined by in vitro germination test and 
emergence from seeds planted in pots under stress. The 
varieties are: Calland, Crawford, Clark, Cutler 71, Will, 
Kent, Delmar, Mitchell, Pella, Desoto, Columbus, Union. 
For the in vitro experiment numbers are given for 100-seed 
weight, hard seed (%), fungal seed (%), radicle length (mm). 
For the pot test: Germination (%) ad % seed emergence 
(Calland is highest at 79%).
 (6) Yield of Columbus as affected by plant population 
and distribution at three sites in 1981.
 (7) Nodulation and top dry weight of at 35 and 70 days 
after seeding as infl uenced by inoculation with Rhizobium, 
method of inoculation, and N [nitrogen] fertilizer in an 
experiment conducted in farmers’ fi elds at three sites in 

Menia governate in 1982.
 (8) Soybean nodulation, dry matter production and yield 
of (A) nodulating and (B) nonnodulating Clark isolines at 
three rates of N fertilizer in fi eld experiments, Gemmeiza and 
Shandaweel, 1983. Address: Food Legume Research Section, 
Field Crop Research Inst., Agricultural Research Center, 
Giza, Egypt.

2159. INTSOY Newsletter (Urbana, Illinois). 1987. INTSOY 
research focuses on green soybeans as commercial frozen 
vegetable. No. 37. Oct. p. 1-2.
• Summary: One of the most interesting articles and 
innovative research on “green soybeans” [green vegetable 
soybeans] in 40 years. “Certainly no other vegetable can 
match soybeans for nutritional value. Green soybeans have 
an average of 12% protein on a wet basis, compared to 7.6% 
for lima beans and 5.4% for peas. Frozen soybeans in the 
pod are regularly imported to Japan from Taiwan. Green 
soybeans are even imported into the U.S. to meet the demand 
from Oriental specialty food markets... Numerous highly 
positive taste tests of green soybeans cooked after being 
frozen indicate that the product could have wide appeal 
eaten alone, used in frozen dinners and vegetable mixes, 
or marketed as a specialty Oriental food product. The main 
obstacles have been in harvesting and breaking open the 
pods during processing.”
 The results of 1986 fi eld trials conducted in cooperation 
with the Joan of Arc division of Pillsbury showed that 
available green bean picking equipment could easily pick 
60-70% of the immature beans in a single pass. This rate 
compares closely to the results in commercial pea, green 
bean, and lima bean operations. Ordinary fi eld varieties, 
rather than vegetable types, were found most suitable for 
commercial harvesting. A combine type green bean picker, 
model SP 6710GB, developed by the Frank Hamachek 
Machine Co. of Kewaunee, Wisconsin, is effective in cutting, 
harvesting, cleaning and depodding the beans in the fi eld. 
Harvesting of Hack and BSR 201 varieties took place about 
80 days after planting during the R6 stage. The beans’ 
moisture content was 68-72%. The average yield was 2,000 
kg/ha. Improvements are expected with more experience.
 This work was also reprinted in Prairie Farmer 
(Lombard, IL), March 15; Illinois Agri-News (La Salle, IL), 
March 11.

2160. Kolavalli, S.; Williams, S.; Kauffman, H. 1987. 
Potential for soybean production and processing in Africa. 
In: S.R. Singh, K.O. Rachie, and K.E. Dashiell. eds. 
1987. Soybeans for the Tropics: Research, Production and 
Utilization. New York, etc: John Wiley & Sons Ltd. xx + 230 
p. See p. 137-48. Chapt. 14.
• Summary: A very interesting, original and valuable 
chapter. Commercial soybean production in Africa is 
signifi cant. Between 1982 and 1984 the average area being 
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cultivated to soybeans 389,340 ha. Egypt and Zimbabwe 
were the leaders with about 160,000 tonnes and 90,000 
tonnes (metric tons) respectively in the years 1982-84. 
Nigeria produced about 67,000 tonnes, South Africa 27,000, 
and Zaire 15,000 tonnes per year. Thirty-one African 
countries participated in ISVEX trials during one or more of 
the years 1979-83.
 Contents: Introduction. Incentives to produce (discusses 
Africa as a whole, Burkina Faso, Egypt, Ethiopia, Rwanda, 
Senegal, Sudan, Tanzania, Uganda). Oils and oil cakes: 
Trade in oils, fats and oil cakes, oilseed crush and capacity 
utilization. Conclusions.
 Tables show: (1) Experimental yields (kg/ha) of 
soybeans in Africa, averages for the fi ve highest yielding 
varieties in Univ. of Illinois trials (1983-85). The following 
are the overall averages for each country: Algeria 1,421 kg/
ha, Burkina Faso 1,730, Burundi 1,907, Cameroon 2,266, 
Côte d’Ivoire 2,054, Egypt 2,878, Ethiopia 2,410, Gabon 
1,844, Gambia 1,723, Ghana 1,800, Guinea 2,413, Guinea-
Bissau 921, Lesotho 1,467, Liberia 704, Libya 3,014, 
Madagascar 2,239, Mali 1,438, Mauritius 2,098, Morocco 
3,095, Mozambique 2,496, Reunion 1,493, Rwanda 1,877, 
Senegal 2,610, Somalia 1,601, South Africa 1,846, Sudan 
1,808, Swaziland 2,046, Tanzania 1,322, Zaire 1,196, 
Zambia 2,235, Zimbabwe 3,676.
 (2) Potential soybean yields (kg/ha) in Africa, by 
country. For each of the countries shown in Table 1, the 
experimental, commercial (where available from FAO, 
1985), and potential yields are given.
 (3) Comparison of estimated soybean yields (kg/ha) 
(Table 14.2) with reported yields (kg/ha) of selected other 
crops in some African countries (FAO, 1985). The other 
crops are all cereals, maize, sorghum, and groundnut. (4) 
Comparison of value (US$/fedan) of output from six crop 
rotations in Egypt (from Judy and Jackobs, 1981). Clover-
soybean-maize had the highest value of the six; wheat-maize 
had the lowest.
 (5) Imported (% of total) oils and fats used in seven 
countries in Africa, 1976 and 1982 (UNIDO {United Nations 
Industrial Development Organization}, 1984). The countries 
are: Morocco, Egypt, Mozambique, Nigeria, Tanzania, 
Ethiopia, Ghana. The dependency ratio (Gross imports 
divided by total apparent consumption) in 1976 ranged from 
4.8% in Ethiopia to 80.1% in Morocco; in 1982 it ranged 
from 9,9% in Ghana to 89.1% in Morocco. For each country 
is also given the consumption of oils and fats in 1982 (kg/
person). It ranged from a low of 5 or less for Ethiopia, to 
6-10 for Mozambique, Tanzania, and Ghana, to a high of 20 
for Egypt.
 (6) Value (in 1,000 U.S. dollars) of traded fats and oils 
in 22 countries of Africa (UNDIESA, 1984, 1985).
 (7) Trade in soybeans and soybean oil (1982-84) for 
Africa (FAO Trade Yearbook 1984, 1985). For each of the 
two commodities gives imports, exports, and net imports.

 (8) Trade (in metric tons) in oil cake and meals (1982-
94) for Africa (FAO Trade Yearbook 1984, 1985). For 
Oilseed cake and meal, and for Soybean cake and meal, 
gives imports, exports, and net imports.
 (9) Crushings (1,000 metric tons) of selected oilseeds in 
selected African countries, 1976-77 and 1981-82 (UNIDO, 
1984). The countries, in descending order of crush in 1981-
82 are: Egypt. Senegal, Nigeria, Zaire, Morocco.
 (10). Oilseed processing (in 1,000 metric tons) in 
selected African countries (UNIDO, 1984). For each of 11 
countries is given: Crush capacity. Actual crush. Capacity 
utilization.
 In Africa, the oil palm produces the major oil-bearing 
seeds in terms of tonnes crushed. The two largest soybean 
producing countries in Africa are presently Egypt and 
Zimbabwe; yields are high in both. Address: INTSOY 
(International Soybean Program), Univ. of Illinois, College 
of Agriculture, Urbana-Champaign, Illinois 61801. Phone: 
217-333-6422.

2161. Naik, D.M.; Joshi, J.M.; Tichagwa, J.S. 1987. 
Expanding production of soybeans in Southern Africa. In: 
S.R. Singh, K.O. Rachie, and K.E. Dashiell. eds. 1987. 
Soybeans for the Tropics: Research, Production and 
Utilization. New York, etc: John Wiley & Sons Ltd. xx + 230 
p. See p. 87-92. Chapt. 8.
• Summary: Discusses the production and utilization of 
soybeans (mostly for oil and meal) in Zimbabwe, Zambia, 
Mozambique, Malawi, Angola, and Swaziland. The demand 
for edible oils is increasing in Southern Africa as is that 
for livestock feed, stimulating the production of soybean 
throughout the region. Zimbabwe (formerly Rhodesia) is 
the leading producer with 90,000 tonnes/year, followed by 
Zambia, with 10,000 tonnes/year. Malawi and Mozambique 
produce about 1,000 tonnes/year. During the early 1980s, 
nine Southern African nations formed the Southern African 
Development Coordination Conference (SADCC) to 
work together for regional improvements In the region, 
12 scientists are working on soybeans, including 5 each in 
Zimbabwe and Zambia. At present the bulk of soybeans is 
produced by large-scale growers who rotate the crop with 
dry-season (May-Oct.) irrigated wheat. In Zambia, soybeans 
are now being incorporated in fl our (5% soy fl our with 95% 
wheat fl our), for breadmaking, in sausages (5-10% soy), 
breakfast foods, baby foods, and high protein biscuits. They 
are also being used in baby foods and to supplement fl our in 
Swaziland and Zambia.
 Tables show: (1) Soybean research personnel in the 
fi ve SADCC countries (Malawi, Mozambique, Swaziland, 
Zambia, Zimbabwe). (2) Production and yield of soybeans in 
Zambia and Zimbabwe (1981-1984). In Zambia production 
increased from 4,100 tonnes (metric tons) in 1981 to 10,500 
tonnes in 1984. In Zimbabwe production increased from 
65,800 tonnes in 1981 to 90,000 tonnes in 1984.
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 (3) Performance and characteristics of soybean cultivars 
grown in Zambia and Zimbabwe. In Zambia, the highest 
yield (1.91 tonnes/ha) came from the varieties Santa 
Rosa and Caleya (both of which originated in Brazil). In 
Zimbabwe, the highest yield (3.47 tonnes/ha) came from the 
variety Duiker (which originated in Zimbabwe).
 (4) Production of soybeans by the small-scale sector 
in Zimbabwe, 1981-84. Production peaked at 600 tonnes in 
1983.
 (5) Soybeans purchased by expressers [for oil] in 
Zimbabwe, 1980-84. They purchased 71,900 to 84,300 
tonnes per year, accounting for 40-44% of the total oilseeds 
purchased.
 (6) Uses of soybeans in fi ve SADCC countries (Malawi, 
Mozambique, Swaziland, Zambia, and Zimbabwe). The uses 
are for cooking oil, animal feed, baby foods, and supplement 
fl our. Address: 1&3. Dep. of Research and Specialist 
Services, Causeway, Harare, Zimbabwe; 2. AID, Magoye 
Regional Research Station, Magoye, Zambia.

2162. Root, W.R.; Oyekan, P.O.; Dashiell, K.E. 1987. West 
and Central Africa: Nigeria sets example for expansion of 
soybeans. In: S.R. Singh, K.O. Rachie, and K.E. Dashiell. 
eds. 1987. Soybeans for the Tropics: Research, Production 
and Utilization. New York, etc: John Wiley & Sons Ltd. xx + 
230 p. See p. 81-85. Chapt. 7.
• Summary: While focusing on developments in Nigeria, 
this interesting account also describes developments with 
production and utilization in Zaire, Cameroon, Ghana, Ivory 
Coast, Senegal, Burkina Faso, Togo, and Benin.
 Nigeria is the largest producer of soybeans for food use 
in West and Central Africa. Zaire, Cameroon, and Ghana also 
produce and consume soy beans. Soybeans may be the most 
practical means of relieving kwashiorkor (protein-calorie 
malnutrition), which is increasing in prevalence among 
young children in the densely populated humid tropics... The 
successes experienced by people introducing food use of 
soybeans into villages in West and Central Africa have been 
encouraging
 Nigeria: As the largest producer of soybean, Nigeria 
also has the most extensive research programme. In 1908 
soybeans were fi rst introduced to Nigeria, but the fi rst 
successful cultivation was in 1937 with the variety Malayan, 
which was used for commercial production in Benue 
State. Since then, many small-scale farmers in this part of 
south-central Nigeria have incorporated soybean in their 
cropping system. Less important areas of production are in 
southern Kaduna State and in the Federal Capital Territory 
and adjacent Niger State [in Nigeria]. Large-scale farmers, 
particularly in the guinea savanna, on the Jos Plateau and 
in the derived savanna of Oyo State, have recently become 
interested in soybean production.
 Before Nigeria’s civil war [1967-1970, Biafra], all the 
soybeans produced in the country were exported; now almost 

all the local production is used for ‘dawa-dawa,’ a traditional 
condiment made and sold by women operating small 
businesses in southern Kaduna State.
 Since Nigeria’s recent ban on imports of vegetable oil, 
some mills in the country are turning to soybeans as a source 
of edible oil.
 The present expansion of soybeans in Nigeria has 
been founded on years of research. In the mid-1960s, the 
Institute for Agricultural Research (IAR) started a breeding 
programme for soybean and in 1983 initiated the release of 
two lines from a cross between Malayan and Clemson Non-
shattering.
 In 1980, soybean scientists in Nigeria adopted a 
nationally coordinated approach to soybean research that was 
subsequently endorsed by the federal government.
 Four major research institutes–the Institute of 
Agricultural Research and Training, the National Cereals 
Research Institute, IAR and IITA–carry out the bulk of 
Nigeria’s soybean research. The coordinated research 
projects have been reported elsewhere by Oyekan.
 Note: This document contains the earliest date seen for 
soybeans in Nigeria (1908). Unfortunately the source of the 
information is not cited.
 Zaire: Like Nigeria, Zaire has a history of soybean 
production by indigenous farmers. Soybeans were introduced 
and promoted fi rst by missionaries before the nation won 
independence, and they are now considered a medicinal food 
to prevent and cure the wasting effects of kwashiorkor.
 For the past 6 years, researchers from l’Offi ce National 
de la Recherche et du Développement in Zaire, with the 
cooperation of scientists from AID (the United States 
Agency for International Development) have conducted a 
breeding program in three stations and have identifi ed at 
least two improved varieties suitable for different regions of 
the country. Yields of experimental lines have surpassed 2.5 
tonnes per ha in research trials.
 Cameroon: Research on soybean in this country, where 
the crop was reportedly introduced in 1924 (Numfor, 1983), 
focuses not only on varietal development and testing but also 
on utilization and extension.
 Research on utilization and extension has focused on 
increasing industrial and household use of soybeans. At last 
report, the low price for soybean deterred its commercial 
production, but homemakers, introduced to the crop through 
demonstrations, had begun to accept it.
 “Ghana: Published research on soybeans in Ghana dates 
from at least the 1950s, and local farmers in the north grow 
the crop for home use.” Homemakers grind the beans into 
fl our and use them in various local dishes.
 Côte d’Ivoire [Ivory Coast]: In 1978 Côte d’Ivoire began 
a project in cooperation with scientists in Brazil to develop 
2,000-ha seed farms for soybeans and maize at four sites in 
the country (derived savanna to northern guinea savanna).
 “Senegal: For the past 15 years [i.e. since 1972] 
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IRAT [Institut de Recherches Agronomiques Tropicales] 
has conducted a breeding program as well as research on 
agronomic practices for soybeans in Senegal, including 
suitable strains of rhizobia for inoculant. Recently, the 
research effort has been taken over by l’Institut Sénégalais 
de Recherche Agricole. Lines from this breeding program 
have been successful in Côte d’Ivoire, Togo, and Cameroon. 
Testing in Senegal has focused on the region of the Senegal 
River, where trials have yielded good results. Yet few local 
farmers are growing soybeans.”
 Other countries: In Burkina Faso, in 1958, soybean 
cultivars were introduced for experimental studies; after 
suitable varieties had been identifi ed, efforts to popularize 
the crop began in the 1970s (Picasso, 1985). Togo and Benin 
have also identifi ed suitable soybean varieties and have 
begun extension programs for the crop.
 The future: Nigeria offers the best example in Africa 
of the potential for soybean production and use. The 
country has dramatically increased production from an 
estimated 30,000 ha in 1983 to 110,000 ha in 1986. The 
increase resulted from: (1) Government policies to produce 
food locally rather than import it. (2) Research to develop 
improved varieties and practices for all the agroclimatic 
zones in the country. (3) Emphasis on developing recipes 
that substitute or incorporate soybeans in traditional foods. 
(4) Willingness of local manufacturers to use soybeans in 
baby foods, vegetable oils and animal feeds. (5) Promotion 
of soybeans by organizations such as the river basin 
development authorities, agricultural development projects, 
hospitals, schools and local governments.
 The rapid increase in production is expected to continue 
for many years. By 1996, Nigeria should have at least 1 
million ha being cultivated with soybeans. Address: 1&3. 
International Inst. of Tropical Agriculture (IITA), PMB 
5320, Ibadan, Nigeria; 2. Obafemi Awolowo Univ., Inst. 
of Agricultural Research and Training, Moor Plantation, 
Ibadan, Nigeria.

2163. Singh, B.B. 1987. Soybean research and development 
in India. In: S.R. Singh, K.O. Rachie, and K.E. Dashiell. eds. 
1987. Soybeans for the Tropics: Research, Production and 
Utilization. New York, etc: John Wiley & Sons Ltd. xx + 230 
p. See p. 111-18. Chap. 11.
• Summary: Dr. Singh formerly coordinated the All India 
Co-ordinated Soybean Research Project at Pantnagar Univ., 
India. This is one of the best summaries seen of the history of 
the soybean and the early days of its utilization in India. The 
history is divided into pre-1965 and “from 1965 to 1985.”
 Developing a market: “More than 85 solvent extraction 
plants existed in India in 1970, and most were running well 
below their planned capacity. Four scientists from Pantnagar 
University including myself went to M/S Prag Oil and Ice 
Mills, Aligarh” and convinced the owner to try solvent 
extraction of soybeans. “At the same time we at Pantnagar 

University collaborated with the missionaries running Knave 
Technical Institute to establish an extruder cooking plant 
at Bereilly. The plant was to use the defatted soybean meal 
from Aligarh and convert it into textured soybean protein 
(TSP), a substitute for meat, that would have a vast market 
for the vegetarians in India. The two products–soybean 
oil and TSP named ‘Nutri Nugget’–immediately became 
popular. Thus almost the entire soybean was being used as 
human food.
 “This marked the beginning of soy-based industries in 
India. In the fi rst year, both operations were so successful 
that the managers came to Pantnagar and hired four 
agricultural graduates each to promote soybean cultivation 
on contract around Aligarh and Bareilly... Working in 
collaboration with University of Illinois, we also developed a 
factory to produce soybean milk...
 Present production and future potential: Among 
the states the most signifi cant development in soybean 
production has occurred in Madhya Pradesh because of 
the state government’s active interest. Soybean cultivation, 
utilization and marketing are being promoted by the 
M.P. State Co-operative Oil Seed Growers’ Federation. 
This federation provides incentives, including on-farm 
demonstrations, arranging availability of improved seeds, 
Rhizobium culture, insecticides, fungicides, fertilizers, etc. 
and assisting in the marketing of the produce by liaising with 
the processors.
 In Madhya Pradesh, solvent-extraction capacity is 
830,000 tonnes/year of soybean but is expected to soon reach 
1.29 million tonnes. Considering the rapid growth in soybean 
production and utilization, Madhya Pradesh is often called 
the “soybean state” of India.
 Tables show: (1) Performance of three varieties (Hardee, 
Bragg, and Semmes) at Pantnagar, 1967-1971. For each 
variety each year gives maturation (in days) and yield (in kg/
ha); the highest yield was 4601 kg/ha from Semmes in 1967. 
(2) Soybeans lines resistant to yellow mosaic and rust.
 (3) List of improved soybean varieties released in India. 
For each is given the variety name, area of adaptation, 
maturation time (days), and yield potential (tonnes/ha). The 
varieties are: Ankur, Alankar, Shilajeet, PK-262, PK-327, 
PK-308, PK-416. The highest yield potential is PK-416 at 
3.5 to 4.0 tonnes/ha in the northern plains. (4) Soybean area 
and production of six different states of India, 1983-83. 
The states, in descending order of production (in thousand 
metric tons) are: Madhya Pradesh (600), Uttar Pradesh (105), 
Rajasthan (10), Himchal Pradesh (5), Bihar (5), Gujarat (5). 
Address: International Inst. of Tropical Agriculture, Ibadan, 
Nigeria.

2164. Singh, B.B. 1987. Soybean research and development 
in India: History from 1965 to 1985 (Document part). In: 
S.R. Singh, K.O. Rachie, and K.E. Dashiell. eds. 1987. 
Soybeans for the Tropics: Research, Production and 
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Utilization. New York, etc: John Wiley & Sons Ltd. xx + 230 
p. See p. 113. Chap. 11.
• Summary: “Numerous agricultural universities were 
established during 1960-63, supported by government, 
which was intent on dealing with perennial food shortages. 
Projects to boost food production in the mid-1960s received 
synergistic support from agriculture-related industries and 
government, which not only ensured seed production, farm 
credit, irrigation water, fertilizers and pesticides but also 
provided food storage and processing capacity to create a 
market for the produce. The country’s agriculture was about 
to take off, with improvements already under way for dwarf 
wheat and rice varieties.
 “At this time G.B. Pant University of Agriculture and 
Technology, Pantnagar, and Jawaharlal Nehru Krishi Viswa 
Vidyalaya, Jabalpur, collaborated with the University of 
Illinois, USA, to take a fresh look at soybean production 
in India. The preliminary trials conducted at Pantnagar 
and Jabalpur in 1965-66 using soybean varieties from the 
southern USA were encouraging, with some varieties (Bragg 
and Hardee, for instance) yielding 3-4 tonnes/ha within 110-
130 days (compared with average yields of 1-1.5 tonnes/
ha by other pulses like green gram (Vigna aureus), black 
gram (V. mungo), and pigeon pea (Cajanus cajan)). This was 
encouraging because the production of pulses and oilseed 
crops in India had plateaued at about 11-12 million tonnes. 
A rapid increase in population was reducing per-person 
availability of protein and oil and was resulting in serious 
malnutrition.
 “The results prompted ICAR to initiate, on 1 April 1967, 
an all-India project for coordinated research on soybeans, 
with main centres–at Pantnagar, Jabalpur and Delhi–and 
several subcentres. Substantial funds were committed to the 
project by ICAR as well as AID (the United States Agency 
for International Development), which was providing 
technical assistance to a number of agricultural universities 
in India. Each main centre had at least one breeder, one 
agronomist, one plant pathologist, one entomologist, one 
microbiologist, one food scientist and an economist. Varietal 
trials were conducted at several locations in 1967 and 1968, 
and based on outstanding performance, Bragg–a soybean 
variety from Mississippi–was released in 1968 for general 
cultivation. Sizable quantities of seed were imported and 
multiplied on the farm of Pantnagar University and on 
large farms around Pantnagar in 1969. The fi rst commercial 
crop was grown by farmers in 1970 and, with this, came 
numerous problems and questions.” Address: International 
Inst. of Tropical Agriculture, Ibadan, Nigeria.

2165. Singh, S.R.; Rachie, K.O. 1987. Introduction. In: S.R. 
Singh, K.O. Rachie, and K.E. Dashiell. eds. 1987. Soybeans 
for the Tropics: Research, Production and Utilization. New 
York, etc: John Wiley & Sons Ltd. xx + 230 p. See p. xv-xx.
• Summary: Contents: Introduction. Production. Constraints. 

Outlook. The soybean has proved more useful than 
many other grain legumes because it is a good source of 
both protein and oil, and it is well adapted to temperate 
conditions. Soybean is easier than its competitors to improve 
genetically because of its higher number of chromosomes 
(2n = 40 compared with 2n = 14 and 2n = 20 for other grain 
legumes).
 Most of the credit for bringing this plant into the 
twentieth century must go to a small group of brilliant, 
highly dedicated crop scientists who began using modern 
methods of plant improvement during the past 50 years.
 Soybean yields in Africa were the lowest, 660 kg/ha, 
while those in East Asia were next lowest, 960 kg/ha. An 
FAO study indicates potential soybean production in Africa 
on about 145 million hectares if inputs were low and up to 
270 million hectares under high-input conditions.
 The main barriers to soybean production in the tropics 
are biological constraints on the crop and the lack of markets. 
The lack of early progress on production in the tropics is 
attributed largely to the lack of a critical mass of researchers 
working in a multidisciplinary fashion, the lack of a clear 
understanding of the unique problems of soybeans in the 
tropics, and the lack of improved germplasm.
 But gradually, the technical obstacles to production 
began to be understood and addressed by soybean 
researchers at international centers (especially at the 
International Institute of Tropical Agriculture in Ibadan, 
Nigeria, and the Asian Vegetable Research and Development 
Center, in Taiwan) and several national programs.
 Increasingly scientists in developed countries began to 
lend their expertise and germplasm. Among the most helpful 
were INTSOY (the International Soybean Program at the 
University of Illinois) and the NIFTAL Project (studying 
nitrogen-fi xing plants at the University of Hawaii).
 By the mid-1970s, systematic study of major constraints 
had begun. The major biologic constraints identifi ed 
during this period included: Seed longevity under ambient 
storage, poor nodulation, shattering in temperate varieties, 
the complex of pests and diseases, and sensitivity to 
photoperiod.
 Several challenges remain: The most immediate and 
crucial concern is to develop attractive, easily prepared 
local dishes from soybeans. Address: International Inst. of 
Tropical Agriculture (IITA), PMB 5320, Ibadan, Nigeria.

2166. Soybean Digest. 1987. U.S. crop hits 1.9 billion 
bushels. Oct. p. 27.
• Summary: USDA estimates peg the 1987 average U.S. 
soybean yield at 34 bu/acre for a 1,950 million bushel crop 
harvested from 57.5 million acres. That’s down from a 1979 
acreage high of 70.3 million acres that produced 2.3 million 
bushels, off 15%.

2167. Dickrell, Jim. 1987. To the year 2000: Soybeans face 
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bleak export prospects. Farmer (St. Paul, Minnesota). Nov. 
7. p. 12-13.
• Summary: It is not likely the jubilation of American 
soybean farmers from the early 1970s will return any 
time soon. U.S. soybean exports reached their peak of 25 
million tonnes in 1981, and now stand at about 18 million 
tonnes. The main reason for the drop in buying by the 12 
EEC countries during the 1980s has been the doubling 
of sunfl ower and rapeseed production. EEC soybean 
production, primarily in Italy, has also tripled in the past 2 
years. The EEC has encouraged domestic oil crop production 
by paying lucrative subsidies to European oil crushers. They, 
in turn, have been able to offer growers high crop prices, 
about $15/bu for soybeans in Italy.
 Japan has decreased its imports of soybeans, replacing 
them by Canadian canola (rapeseeds), which are less 
expensive, in part because they grow in Western Canada. 
Rapeseed oil is now the cheapest oil in world markets. 
Argentinian soybean yields now average 34.6 bu/acre versus 
31.7 in the USA. Eight years ago the U.S. had 65% of the 
world soybean market; now it has 49%. Eastern European 
countries prefer buying soybeans from South Americans, 
mainly for political reasons. Address: Minnesota.

2168. Howell, Robert W. 1987. Soybeans in Illinois. Illinois 
Research (Illinois Agric. Exp. Station, Urbana) 29(2/3):3-5. 
Summer/Fall.
• Summary: For more than 50 years, Illinois has had more 
soybean acreage than any other state. In all but one of those 
years, Illinois soybean production topped that of all other 
states. In 1986, total production on 9.15 million acres in 
Illinois was 366 million bushels [40 bu/acre yield]–about 
3 million more bushels than its nearest competitor, Iowa. 
Illinois also has the largest processing capacity, and the 
pricing system for buying and selling soybean contracts on 
the Chicago Board of Trade is based on delivery to Decatur. 
The dominance of Illinois in the soybean industry is no 
accident. Illinois farmers, industrialists, researchers, and 
educators have been leaders in the introduction of soybeans 
and the growth of the industry since its beginnings. Illinois 
farmers and processors such as Stoddard, Staley, and Funk 
helped to bring soybean fame to Illinois.
 Research on soybeans began at the University of Illinois 
almost as soon as the Agricultural Experiment Station was 
established. Work on food uses began in the Department of 
Home Economics in 1930. Scientifi c breeding began at the 
University of Illinois when Clyde M. Woodworth joined 
the faculty in 1920. He produced the fi rst map of soybean 
chromosomes and developed the fi rst varieties from directed 
hybridization. Until recently, varieties available to farmers 
were developed almost entirely in the cooperative program 
of the states and the USDA.
 The pathologists Koehler (1924) and Sinclair have been 
major innovators in the study of soybean diseases. It took a 

while to produce good chemical weed control for soybeans 
because 2,4-D and other early herbicides were selective 
for broadleaf plants; that is, they were as damaging to 
soybeans as to their weed targets. When suitable chemicals 
became available in the 1960’s, chemical weed control in 
soybeans quickly became the standard practice. Integrated 
Pest Management, the tool of the 1980’s, economically 
and environmentally provides the most effective control. 
Soybean physiology research at the University of Illinois 
is exceptionally strong, particularly in the areas of 
photosynthesis and nitrogen metabolism. Established in 
1965 by the USDA, the soybean photosynthesis unit has won 
worldwide recognition.
 Nearly all soybean states have adopted “check-off” 
[checkoff] plans that call for withholding at the fi rst point 
of sale contributions of from ½ cent per bushel in Illinois 
to 2 cents per bushel in Wisconsin. These funds are used 
for market promotion and for research and education. In 
Illinois the check-off program is administered by the Illinois 
Soybean Program Operating Board (ISPOB), which was 
established in 1974. Address: Prof. Emeritus, Agronomy, 
Univ. of Illinois, Urbana, IL 61801.

2169. Tiberend, William D. 1987. Associations and 
organizations of the soybean industry. Illinois Research 
(Illinois Agric. Exp. Station, Urbana) 29(2/3):32-33. 
Summer/Fall.
• Summary: ISPOB: The Illinois Soybean Program 
Operating Board was established in 1974, following approval 
by a statewide referendum of farmers, and is responsible 
for collecting and administering all Illinois checkoff 
contributions. In 1985, the average Illinois farm had 195 
acres of soybeans, yielding 38 bushels per acre. Thus, total 
checkoff for the average farm was $37.05 in 1985. That’s 
an investment of only 19 cents per acre to improve profi ts. 
Market development: To promote overseas demand for 
soybeans and products–oil and meal–the Illinois checkoff 
program sends approximately two-thirds of its funds to the 
American Soybean Development Foundation (ASDF).
 Discusses ISPOB research funds and the ASA. The Land 
of Lincoln Soybean Association is the Illinois affi liate of the 
American Soybean Association. Also discusses the National 
Soybean Processors Association (NSPA) and the National 
Soybean Crop Improvement Council (NSCIC, which “was 
discontinued in 1984”). Address: Executive director, Land of 
Lincoln Soybean Assoc., Bloomington, Illinois.

2170. Aslam, Mohammad; Mirza, M. Siddique. 1987. 
Performance of soybean cultivars in rice fallow area of 
Pakistan. Eurosoya No. 6. p. 54-57. Dec. [4 ref]
• Summary: “The soybean is a new crop in Pakistan. It was 
introduced in 1960 from the USA... Pakistan is defi cient 
in edible oil. During 1985-86, a total of 746,000 tons of 
edible oil was imported against the total requirement of 
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1,022,000 tons.” Thus 73% of all oil used was imported! 
This accounted for 47% of the total spent on imports of 
food commodities. Pakistan’s conventional oilseeds are 
cottonseed (which produced 208,000 tonnes of oil in 1985-
86, 71% of domestic production) and rapeseed & mustard 
(68,000 tonnes, 23% of total). The remaining 5.5% comes 
from minor oilseeds, including peanuts, linseeds, soybeans, 
sesame, sunfl ower, and saffl ower. In 1985 Pakistan grew 
423,000 ha of soybeans. The yield was 2,500 kg/ha.
 This document contains the earliest date seen for 
soybeans in Pakistan (1960) after Pakistan became a nation 
in 1947. The source of these soybeans was the USA. It is not 
stated when these soybeans started to be cultivated. Address: 
Oilseeds, National Agricultural Research Center, Islamabad, 
Pakistan.

2171. Ikegami, Shoei. 1987. Chugoku ni okeru daizu no 
seisan dôkô [Trends in Chinese soybean production]. Daizu 
Geppo (Soybean Monthly News). Dec. p. 4-10. [4 ref. Jap]
• Summary: Production (in million tonnes) and yields (in 
tonnes/ha) by year are: 1978 (7.57/1.06), 1979 (7.46/1.03), 
1980 (7.94/1.10), 1981 (9.33/1.16), 1982 (9.03/1.07), 1983 
(9.76/1.29), 1984 (9.70/1.33), 1985 (10.50/1.36), 1986 
(11.71/1.41). Thus in 1986 China produced 11.71 million 
tonnes of soybeans; the yield was 1.41 tonnes/ha.
 The top ten soybean producing provinces in China 
in 1986 were: 1. Heilongjiang (3,880,000 tonnes, 33% of 
total). 2. Shandong (947,000 tonnes). 3. Jilin (837,000). 4. 
Anhui (819,000). 5. Henan (749,000). 6. Jiangsu (719,000). 
7. Liaoning (635,000). 8. Heibei (412,000). 9. Nei Mongol 
(Inner Mongolia) (410,000). 10. Sichuan (346,000). 
Production for all other provinces in 1986 and 1985 is also 
given. Address: Norin Suisan-sho, Nogyo Sogo Kenkyusho.

2172. Rachim, A.; Sunarlim, N. 1987. Economic evaluation 
of N-fertilizer trial on soybean at Garut, Ngawuku season, 
1986/87. Palawija News (Bogor, Indonesia) 4(2):4-6.
• Summary: Optimum economic fertilizer treatment is 150 
kg/ha. This gives a net yield of 1,022 kg/ha compared with 
420 kg/ha when no nitrogen was added. Address: 1. Research 
Associate, CGPRT Centre, Bogor; 2. Agronomist, BORIF.

2173. Centerpoint (AVRDC, Shanhua, Taiwan). 1987. 
Cultivars released. 6:4-5.
• Summary: Soybean varieties developed by AVRDC were 
released in various countries in the region. (1) Indonesia: 
The variety Tindar (formerly G2120M) is an early maturing 
mutant selected from an irradiated population of G2120. 
In western Java it gives average yields of 1,230 kg/ha and 
is adaptable. (2) Taiwan: The vegetable soybean variety 
Kaohsiung 1 (formerly AGS292) bears green vegetable 
soybeans of good freezing quality in 74 days. It outyields 
cultivar 205 by 23.5%. The variety Tainan 1 (formerly 
AGS66) is early maturing and outyields Tainan 15 in both 

the spring and summer seasons, giving yields of 3,500 kg/
ha and 3,100 kg/ha respectively. Tainan 1 is non-shattering 
and resistant to downy mildew (Peronospora manshurica). 
Address: AVRDC, P.O. Box 42, Shanhua, Tainan 74199, 
Taiwan.

2174. Okigbo, Bede N. 1987. Towards a new Green 
Revolution: From chemicals to new biological techniques 
in the improvement of tropical African agriculture. In: 
G.B. Marini-Bettolo, ed. 1987. Towards a Second Green 
Revolution: From Chemical to New Biological Techniques 
in Agriculture in the Tropics. New York & Amsterdam: 
Elsevier. See p. 457-81. [16 ref]
• Summary: The greatest problem facing the world today is 
that of inequality in the capabilities of countries in different 
parts of the world to effectively tackle the problem of 
producing enough food to meet demands of their rapidly 
rising populations. The African food crisis is of major 
worldwide concern in this regard. There is general consensus 
among recent reports on the present and future trends of 
events in Africa that political and ecological crises are 
concurrent with the agricultural, food and demographic 
crises. The overall result is that most countries in Sub-
Saharan Africa are increasingly relying on food imports 
and/or food aid to satisfy demands at a time when they lack 
foreign exchange and are bearing unprecedented heavy 
foreign debt burdens.
 “While in absolute terms agricultural and food 
production rates have been steadily going up at a reasonable 
rate of 1-2% per annum since the 1970s, the number of 
people to be fed is increasing at a faster rate than that of food 
production and averages 3% per annum.”
 “All the IARCs have as their general objective the 
execution of mission-oriented research and training on 
CGIAR mandated commodities and/or problems that directly 
or indirectly contribute to the quantitative and qualitative 
improvement of food production in the major ecological 
zones in the developing countries of the world.”
 “Soybeans are a new crop in tropical Africa. Although 
areas of Sub-Saharan Africa suitable for soybeans vary 
from 140-270 million hectares, less than 5% of this area is 
currently being utilized. Early attempts to grow soybeans 
from colder climates in the tropics encountered problems 
of low seed viability, low yields, inability to nodulate 
with indigenous rhizobia, shattering, stink bug and virus 
damage. Improved soybeans adapted to the tropics have 
been developed at IITA with satisfactory levels of storability, 
ability to nodulate with indigenous rhizobia and yields of 
1.5-3.5 tonnes/ha.”
 The International Institute of Tropical Agriculture 
(IITA) is one of 13 international agricultural research 
centers (IARCs), supported by the Consultative Group for 
International Agricultural Research (CGIAR). It is one 
of four IARCs located in Africa. Address: IITA, Ibadan, 
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Nigeria.

2175. Food and Agricultural Organization of the United 
Nations. 1987. Soybeans: Area harvested, yield, and 
production. FAO Production Yearbook (Rome, Italy) 41:155-
56.
• Summary: The following nations are listed for the fi rst 
time as soybean producers in the FAO Production Yearbook. 
F = FAO estimate. Benin (Dahomey before 1975): Achieved 
a yield of 717 kg/ha in 1987.
 Bhutan: Harvested 1,000 ha in 1979-81, and 5,000 
hectares in 1985F, 1986F, and 1987F.

2176. Hymowitz, Theodore. 1987. Increasing yields and food 
and nutritional quality through breeding: Grain legumes. 
In: Jacqueline Dupont and Elizabeth M. Osman, eds. 1987. 
Cereals and Legumes in the Food Supply. Ames, Iowa: Iowa 
State University Press. xxii + 360 p. See p. 15-24.
• Summary: “With approximately 650 genera and 18,000 
species, the Leguminosae is the third largest family of 
fl owering plants, after the Compositae and Orchidaceae, and 
second only to the Gramineae in economic importance... Of 
the thousands of known legume species only about 12 are 
used extensively as grain legumes. The grain legumes are 
those plants of the Leguminosae used as food in the form of 
unripe pods, immature seeds, or mature dry seeds, directly or 
indirectly...
 “Worldwide grain legume production is small (ca. 10%) 
relative to that of cereals; however, the role of grain legumes 
in human nutrition is more important than their relative 
acreage. Of the 22 major crops in the world, the cereal grains 
wheat, maize, rice, barley, sorghum, oats, millets and rye are 
number 1, 2, 3, 5, 10, 13, 19, and 21, respectively, in total 
production. Soybeans and peanuts are number 8 and 22 on 
the production list. However, for total protein production, 
soybeans, peanuts, common beans and peas are number 3, 
10, 13 and 15 among the major crops of the world...
 “The major complaint about the grain legumes is their 
relatively low yield per unit area when compared to the 
cereals. The low yields refl ect the evolutionary background 
of the Leguminosae. There are three biochemical processes 
that take place in all grain legumes which operate against 
high grain yields. These processes are photorespiration, 
nitrogen fi xation and photosynthetic energy relationships. 
Photorespiration occurs in the light and consumes about 30% 
of the products of photosynthesis...
 “The adage that there is no free lunch is quite apt when 
applied to the nitrogen fi xation process... The legume-
inhabiting bacteria form nodules on the roots which 
convert atmospheric nitrogen into a form that the plant 
can assimilate for its use. The plant in turn furnishes the 
necessary carbohydrate or energy to the bacterial organism. 
This diversion of carbohydrates by the plant for use by the 
bacterial organism reduces potential grain production by 

about 10%.
 “The maize plant produces a seed which is mostly 
starch. It takes about 1.2 kg of glucose to produce 1 kg of 
carbohydrate which has about 4.0 million calories of stored 
energy. The soybean plant produces a seed which on the 
average contains about 40% protein and 20% oil. It takes 
about 2.2 kg of glucose to produce 1 kg of protein which 
has about 4.8 million calories of stored energy and 2.8 kg 
of glucose to produce 1 kg of oil which has 9.5 million 
calories of stored energy. Therefore, a major reason why 
soybean yields are lower than maize is because of the energy 
intensive process of producing a high protein and oil grain.” 
Address: Univ. of Illinois Urbana.

2177. Khadka, Bed B. 1987. Coarse grains and pulses in 
Nepal: Role and prospects. CGPRT No. 6. 35 p. [47 ref]
• Summary: Production and yield of major grain legumes 
in Nepal in 1983 was: Grasspea (18,700 tonnes; 380 kg/
ha), lentil (17,000; 382), chickpea (13,100; 381); soybean 
(10,100; 548), horsegram (7,900; 381). Note that soybean is 
by far the highest yielding.
 “Soybean cultivation, formerly limited to the mid-
hills, is now extending to inner and outer tarai. In the hills 
and valleys soybean is cultivated in association with or 
intercropped with maize. Mono-cropped soybean is grown 
only in small areas, and sometimes it is grown on paddy 
bunds. Soybean is a popular leguminous food in the hills, 
where roasted soybean is taken along with puffed maize as 
a morning or midday snack. Green pods are boiled and the 
seeds are eaten as such, or fried or made into curry. Some 
soybean is used for its oil, and the cakes are then used in 
feeds. In recent years, small industries have been set up to 
convert soybean into soymilk, soybean curd [tofu], and other 
products.” Research has been carried out in collaboration 
with INTSOY, IITA, AVRDC and other agencies. Address: 
Nepal.

2178. Tetio Kagho, Fidele. 1987. Infl uence of plant density 
and intercropping on maize and soybean growth, light 
interception, yield, and effi ciency indices. PhD thesis, 
University of Florida. 150 p. Page 2003 in volume 49/06-B 
of Dissertation Abstracts International. *
• Summary: Intercropping of maize (corn) with grain 
legumes is a stable cropping practice for most farmers in 
the tropics. This practice was studied at Gainesville, Florida 
during 1985 and 1986. Time-weighted average plant density 
is a more useful concept than average plant density for 
evaluating results. Address: Univ. of Florida.

2179. Gonzalez-Navas, D.F.; Velasquez-Silva, J.M. 1987? 
Efecto de micronutrientes en la produccion de soya [Effect 
of trace elements on soyabean yields]. In: Informe de las 
Labores de la Seccion de Agronomia, Centro Nacional 
Experimental del Algodon. Leon, Nicaragua: Centro 
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Experimental del Algodon. See p. 57-64. Undated. [2 ref. 
Spa]*
Address: Centro Experimental del Algodon, Posoltega, 
Nicaragua.

2180. Gonzalez-Navas, D.F.; Velasquez-Silva, J.M. 1987? 
Efecto del fosforo en los rendimientos de la soya [Effect 
of phosphorus in the yield of soyabeans]. In: Informe de 
las Labores de la Seccion de Agronomia, Centro Nacional 
Experimental del Algodon. Leon, Nicaragua: Centro 
Experimental del Algodon. See p. 50-56. Undated. [Spa]*
Address: Centro Experimental del Algodon, Posoltega, 
Nicaragua.

2181. Iowa Farm Bureau Spokesman (Grundy Center, Iowa). 
1988. Highest bean yield in Iowa history–80.74 bushels. Feb. 
13.
• Summary: Robert and Dennis Baker of State Center set a 
new state record with their yield of 80.74 bushels per acre 
and won the 1987 Iowa Master Soybean Growers Contest 
using Ottilie RO 7300 brand soybean seed.

2182. Muendel, H.-H. 1988. Soybeans: Current status and 
potential. Agriculture Canada Research Station, Lethbridge, 
Weekly Letter No. 2819. Feb. 24. 1 p.
• Summary: “Over the past decade a number of southern 
Alberta growers have tried growing small areas of soybean. 
Yields have been variable, depending on variety, time and 
depth of seeding, weed control, and harvesting equipment. 
In excess of 2 tonnes per hectare (30 bushels per acre) were 
achieved commercially. The major problem encountered was 
the lack of ready markets at sustained attractive prices.
 “Several early maturing varieties suitable for production 
under irrigation in southern Alberta have been released 
in recent years: Maple Ridge and Maple Amber from the 
Agriculture Canada Research Station at Ottawa and KG20 by 
King Grain Limited.
 “Research by Agriculture Canada at the Lethbridge 
Research Station and Vauxhall Substation and by Alberta 
Agriculture at Brooks and Bow Island has determined 
some of the agronomic requirements and characteristics of 
soybean.
 “A number of commercial enterprises are now showing 
interest in Alberta-grown soybean. Recent developments of 
test processing and whole bean extrusion for animal feed are 
encouraging and other commercial processing interests as 
well as marketing into the tofu-tempeh human food markets 
are being explored. Whereas farmers in southern Alberta had 
no ready market for their soybeans in the past, this major 
obstacle to local production may soon cease to exist.”
 Note: As of April 1991, Dr. Hans-Henning Muendel 
was on offi cial leave with an assignment to the organization 
of BARD project (Barani [Rainfed] Agricultural R&D) 
in Pakistan, administered by Agriculture Canada. He is 

at G.P.O. Box 1785, Islamabad, Pakistan. Address: Plant 
Breeder, Lethbridge, ALB, Canada. Phone: 403-327-4561.

2183. Wilson, Larry. 1988. Green soybeans alternative crop. 
News (Robinson, Illinois). April 16.
• Summary: Green soybeans also have tremendous potential 
in frozen dinners and vegetable mixes or marketed as a 
specialty Oriental food product. The main obstacles, though, 
have been in harvesting and breaking open the pods during 
processing. However, the new combine-type sheller not only 
cuts and harvests, it also depods and cleans the beans in the 
fi eld. The trials were conducted in collaboration with Green 
Giant on a two-acre test plot near Belvedere, Illinois. The 
average yield for these preliminary tests was about 2,000 
pounds per acre.

2184. Lang, Kerri-Sue. 1988. A growth market for organic 
foods. Country Guide (Winnipeg). April. p. 20-22.
• Summary: In 1980, the USDA defi ned organic farming as 
“a production system that avoids, or largely excludes, the use 
of synthetically compounded fertilizers, pesticides, growth 
regulators and livestock feed additives to the maximum 
extent feasible. Organic farming systems rely upon crop 
rotations, animal manures, legumes, green manures, off-farm 
organic wastes, mechanical cultivation, mineral bearing 
rocks, and aspects of biological pest control to maintain 
soil productivity and tilth, to supply plant nutrients, and to 
control insects, weeds and other pests. The Organic Foods 
Production Association of North America (OFPANA) was 
founded in 1985. About 25 farmers contract organically-
grown soybeans with Toronto-based Soy City Foods.
 Organic food producers feel strongly that organic foods 
are healthier and more nutritious than conventionally grown 
foods, but scientifi c data does not yet support this claim. 
Ontario farmers requesting organic certifi cation must have 
abstained from using prohibited fertilizers for at least one 
year and pesticides for 3 years. Prohibited fertilizers include 
anhydrous ammonia, ammonium nitrate, diammonium 
phosphate, most sewage sludge, triple superphosphate, 
muriate of potash, and potassium chloride. Prohibited soil 
additives include quick lime and slaked or hydrated lime.
 Certifi ed organic growers are inspected annually at their 
own expense ($150). They also sign a licensing agreement 
and pay a fee to use the Ontario association’s logo. The logo 
fee is based on gross sales. Organic soybean yields last year 
were about 20% below the normal provincial average. Jon 
Cloud, part-owner of Soy City Foods in Toronto, says most 
of his contract growers experience a 25% yield reduction 
in their fi rst 3 years of organic production. But a premium 
for the beans, along with reduced input costs, brings net 
returns to at least the level that could be expected under 
conventional crop management.
 Last year, about 25 farmers grew organic soybeans on 
about 320 acres under contract with Soy City Foods. Highest 
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yield was 45 bushels per acre; average was 32 bushels. 
Right now, says Cloud, the company could use 2,000 acres 
of organically-grown soybeans. Premium prices for organic 
beans are $8.50 a bushel. The fi rm produces several soy-
based foods for human consumption. These include soy 
burgers, falafel (spicy patties traditional in some parts of the 
Middle East), a base for soy pate, tempeh, tofu, and soy milk. 
Contract growers are supplied with seed because Soy City 
wants beans with high protein and low oil content. Organic 
farmers don’t spend $40 an acre on herbicides. Nor do they 
put tonnes of commercial fertilizer on their fi elds. And they 
sell their crops at a 15% to 20% premium. Weeds, he adds, 
are controlled by non-chemical procedures such as crop 
rotation and cultivation, which cost little.
 Hugh Martin, a soils and crops specialist with the 
Ontario Ministry of Agriculture and Food says organic 
farming will be a signifi cant part of agriculture in the future. 
Most organic growers he works with have an ingrained 
stewardship ethic and are concerned about soil conservation. 
He says, “After about 5 years of organic farming, the organic 
matter content of soil increases. Improved porosity allows 
water to penetrate quickly. There’s less runoff.”
 Color photos show the storefront of Soy City Foods 
“Soy Food Information Centre” and 3 of the company’s 
products: Soyettes, Tempeh, and Falafels. Address: 
Winnipeg, Manitoba, Canada.

2185. Schaub, James; McArthur, W.C.; Hacklander, D.; 
Glauber, J.; Leath, M.; Doty, H. 1988. The U.S. soybean 
industry. USDA Economic Research Service, Agricultural 
Economic Report No. 588. iii + 51 p. May. [73 ref]
• Summary: Contents: Highlights. Introduction. Production. 
Soybean use: Meal, oil. Soybean prices. Marketing 
strategies. Government programs for soybeans. Soybean 
processing. Storage and handling. Market fl ow patterns 
and transportation modes. World production and trade. 
References. Appendixes: 1. Soybean acreage, yield, and 
production trends. B. U.S. standards for soybeans.
 This report describes the U.S. soybean industry from 
producers to consumers and provides a single source of 
economic and statistical information on soybeans. Soybeans 
were the second highest valued crop after corn. About 55% 
of the U.S. soybean crop is crushed domestically, with most 
of the rest exported as beans. Soybean prices increased 
moderately through the 1960s and then jumped sharply in the 
1970s, refl ecting crop failures abroad and increasing world 
demand for protein feeds. Government price supports have 
been available for soybeans every year since 1941 except 
for 1975, with the season average price exceeding the price 
support level for most years. The U.S. remains the world’s 
leading producer and exporter of soybeans; however, its 
share of world production has dropped from 74% in 1967-69 
to 56% during 1984-86.

2186. Soybean Update. 1988. Argentine crop size upped. 
June 20.
• Summary: USDA last week raised the Argentine soybean 
crop estimate from 9.0 million tonnes to 9.9 million, on 
the heels of favorable yields and an uninterrupted harvest. 
Argentina’s soybean harvest is nearly 90 pct. complete, and 
sources there report yields averaging more than 30 bu/acre.

2187. Kloppenburg, Jack Ralph, Jr. 1988. First the seed: 
The political economy of plant biotechnology, 1492-2000. 
Cambridge and New York: Cambridge University Press. 349 
p. Illust. Index. 23 cm. [661* ref]
• Summary: An extremely well researched and well written 
analysis of the roots of plant variety development and the 
future of biotechnology research, including the shift from the 
public to the private sector in varietal development.
 The section titled “Setting a precedent: the Plant Patent 
Act of 1930” (p. 312-33) discusses this key precursor of the 
1970 act. This act covered asexually propagated species, but 
it set a new precedent: it “did not require that the invention 
be useful, only that it be new and distinct.” The ASTA 
(American Seed Trade Association) had lobbied to have 
sexually reproducing plants species included in the 1930 
act. While legislators were sympathetic to the elimination of 
what they regarded as the “existing discrimination between 
plant developers and industrial inventors,” yet “they were 
reluctant to provide monopoly control over any variety of 
staple food crop.”
 Another important act in this fi eld was the Federal Seed 
Act of 1939.
 The section titled “Assessing the PVPA [Plant Variety 
Protection Act of 1970] includes a detailed assessment of 
the Act and argues that the passage of this act “was not 
an isolated event but the outcome of a historical process 
involving the progressively more complete penetration 
of plant breeding by private industry”–as mentioned 
above. Private fi rms worked to enhance the marketability 
of proprietary plant varieties. There has been a continual 
struggle to defi ne the proper role of the public agricultural 
research complex as the seed industry becomes increasingly 
privatized. It is not clear that the PVPA has greatly 
stimulated private plant breeding. Since 1970 both the 
number of fi rms and the absolute level of money spent have 
increased. However these trends started not in 1970 but at 
least as early as 1960.
 Soybeans are mentioned on p. 78, 84, 88-89, 141, 
168-69, 185, 239, 243, 247, and 310. For Monsanto and 
Roundup, see p. 246-47.
 Fig. 4.1 (p. 89) shows the yield of corn and of soybeans 
in the United States from 1866 to 1982. The yield of corn 
began to increase dramatically in the mid-1930s thanks to the 
introduction of hybrid corn created by a sound knowledge 
of genetics. It rose from about 20 bu/acre in 1936 to about 
110 bu/acre in 1982. By contrast, the yield of soybeans 
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rose from about 11 bu/acre in 1922 to about 29 bu/acre in 
1982; although the yield of soybeans had more than doubled 
during this period, the increase was steady, with no dramatic 
increases.
 Note: The author is an expert on biotechnology and 
plant patenting. He believes that passage of the PVPA in 
1970, moving control of plant breeding from the public to 
the private domain, was a bad idea and not in the public 
good. Address: Univ. of Wisconsin, Madison.

2188. Flaherty, Michael; Pyrtle, Bret. 1988. Soybean, corn 
yields about half. Free Press (Mankato, Minnesota). Aug. 12.
• Summary: Minnesota’s soybean crop will be down 40% 
according to the Agriculture Department’s latest estimate 
of crop conditions. Nationwide, the department estimates 
the corn crop to be 4,480 million bushels, down 37%, and 
the soybean crop to be 1,470 million bushels, 23% lower 
than last year, according to the department’s August crop 
production report. “At the end of harvest this year, total 
soybean supplies will be the smallest in 12 years. By the 
end of the year, stocks will be about 100 million bushels–
an extremely light supply,” said Assistant Secretary of 
Agriculture Ewen Wilson. Address: Minnesota.

2189. Sumarno, -; Dauphin, F.; Rachim, A.; Sunarlim, 
N.; Santoso, B.; Kuntyastuti, H. 1988. Soybean yield gap 
analysis in Java: A report of the Soybean Yield Gap Analysis 
Project. CGPRT Centre, Jalan Merdeka 99, Bogor, Indonesia. 
xix + 67 p. 24 cm. EEC Contract No. TSD-A-299. [32 ref]
• Summary: “The Soybean Yield Gap Analysis Project 
(SYGAP) was conducted in Indonesia from 1985 to 1987. 
The results of this project represent the cooperation between 
researchers, extension agents and farmers in their attempt to 
identify an appropriate technology which would increase the 
soybean yield in farmers’ fi elds. Even though more research 
has to be done to increase the performance of soybean in 
Indonesia, the fi ndings in this report show that an effi cient 
technology is available and that farmers demonstrate their 
ability to apply it successfully in their fi elds.”
 Contents: Introduction. The soybean production system 
in Indonesia. SYGAP: Objectives and methodology. Dryland 
soybean in Garut: Field survey, fi eld research. Wetland 
soybean in Pasuruan: Field survey, fi eld research. Transfer 
methodology: Demonstration plots, fi eld days and training. 
Major constraints to soybean production in Indonesia. 
Research and developments in soybean technology. 
References.
 Participating organizations included: CIRAD/DSA 
(Centre de Cooperation Internationale en Recherche 
Agronomique pour le Developpement, Departement 
des Systemes Agraires, Montpellier, France); CGPRT 
Centre (Regional Co-ordination Centre for Research and 
Development of Coarse Grains, Pulses, Roots and Tuber 
Crops in the Humid Tropics of Asia and the Pacifi c, Bogor, 

Indonesia); CRIFC (Central Research Institute for Food 
Crops, Bogor); CAER (Centre for Agro-Economic Research, 
Bogor); BORIF (Bogor Research Institute for Food Crops); 
and MARIF (Malang Research Institute for Food Crops). 
Address: Bogor, Indonesia.

2190. Sumarno, -; Rondot, Pierre. 1988. Soybean Yield Gap 
Analysis Project. Palawija News (Bogor, Indonesia) 5(3):1-
3. Sept.
• Summary: “Soybean yields at farmers’ fi elds are generally 
much lower than those indicated by trials at research stations. 
In Indonesia the fi gure in 1985 was 0.9 tonnes/ha at farmers’ 
fi elds and 2.0 tonnes/ha at most research plots. This yield 
difference is termed a yield gap. The Centre was interested 
in studying this soybean yield gap, from the aspect of both 
socio-economic and agronomic components.
 “The fi rst phase of the Soybean Yield Gap Analysis 
Project (SYGAP) was conducted in Indonesia from 1985 
to 1987. The study was a cooperative undertaking of the 
CGPRT Centre and the Indonesia National Agriculture 
Research Institutes: Centre for Agro-Economic Research 
(CAER) and Central Research Institute for Food Crops 
(CRIFC) in Bogor, with technical support from Centre de 
Cooperation Internationale en Recherche Agronomique pour 
le Development (CIRAD) in France. The project was funded 
by the European Economic Community.” Address: 1. Bogor 
Research Inst. for Food Crops (BORIF); 2. CGPRT Centre.

2191. SoyaScan Notes. 1988. Effect of the 1988 drought on 
U.S. soybean production (Overview). Dec. 26. Compiled by 
William Shurtleff of Soyfoods Center.
• Summary: The 1988 drought, the worst in America in 
over 50 years, reduced U.S. soybean production by about 
22% compared with the previous year. The drought not only 
lowered soybean yields (to about 27 bu/acre), it also lowered 
soybean quality. Drought-damaged soybeans were often 
shriveled or wrinkled, and had a higher level of free fatty 
acids (resulting in increased processing losses and expense). 
Some were moldy. This led, in some cases, to reduced 
prices. A Drought Relief Act was passed in this election year, 
leading to drought disaster payments to seriously affected 
farmers. The leading soybean producing states for 1988-89 
are expected to be Iowa (235.5 million bu), Illinois (234.9), 
Indiana (117.6), Minnesota (117.5), and Ohio (103.6). The 
1988 U.S. soybean crop was the smallest one in 22 years, 
and the tightest carryover supply as a percentage of usiage 
since the fall of 1973. Yet prices have not risen as expected 
in these circumstances, in part because Brazil and Argentina 
have been holding back some of their 1988 crop to sell. 
Soybean ending stocks in 1986/87 were 463 million bushels. 
This fi gure dropped to 280 million in 1987/88, and is 
expected to fall to 100 million in 1988/89.
 There is a growing consensus among scientists that one 
cause of the drought is the “greenhouse effect,” in which heat 
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from the sun is prevented from radiating back into space by 
a blanket of artifi cial gases. The chief gas is carbon dioxide, 
resulting from the burning of fossil fuels (mostly coal and 
oil) by autos and industry, and the burning of the world’s 
forests.

2192. Food and Agricultural Organization of the United 
Nations. 1988. Soybeans: Area harvested, yield, and 
production. FAO Yearbook–Production (Rome, Italy) 42:155.
• Summary: The following nations are listed for the fi rst 
time as soybean producers in the FAO Production Yearbook. 
* = Unoffi cial fi gure. Austria: Harvested 6,000* ha, yielding 
10,000* metric tons.

2193. Knox, Steven D.; Krall, James M.; Smith, Daniel M. 
1988. Soybean variety performance evaluation. Wyoming 
Agricultural Experiment Station, Annual Research & 
Extension Centers Progress Report MP-61. p. 149-51.
• Summary: “Soybean production has spread westward in 
recent years due to improved and earlier maturing hybrids. 
Wyoming, a livestock producing state, imports most of its 
protein supplements from other states. If suitable soybean 
cultivars could be identifi ed, they could be used to meet 
some of the industry’s protein needs.”
 Seven soybean varieties were tested at 2 sites at 
Torrington as a possible value-added crop to be used as a 
protein source for the livestock industry. The inoculated 
seeds were planted on May 23 at the rate of 58 lb/acre. The 
seeds contained 7.35–8.6% moisture at harvest. Irrigated 
soybean yields (calculated at 13% moisture) ranged from 
61.3 bu/a (2 varieties) to 51.55 bu/acre. Dryland soybean 
yields (calculated at 13% moisture) ranged from 38.1 to 19.0 
bu/acre. Address: 1. Superintendent, Torrington Research & 
Extension Center, Route No. 1, Box 374, Torrington, WY 
82240. Phone: 307-532-7126.

2194. Larcher, Jacques; Volper, S.; Aubin, J.P. 1988. Le soja 
en régions tropicales: une synthèse des recherches de l’IRAT 
[The soybean in tropical regions: A summary of research 
conducted by IRAT]. Memoires & Travaux de l’IRAT 
(France) No. 15. 185 p. [91 ref. Fre]
• Summary: IRAT stands for Institut de Recherches 
Agronomiques Tropicales (Tropical Institute of Agronomic 
Research). Contents: Varietal improvement: Introduction 
of varieties, screening varieties, creating new varieties. 
Cultural practices: Preparing the soil, water needs of the 
soybean, planting, harvest, production and storage of seeds. 
Cultural systems: Crop rotations, companion crops, times 
of working. Fertilizers: Mobilization minerals, diagnosis 
based on foliage, nitrogen fertilizers, phosphate fertilizers, 
potassium fertilizers, organic manure, preformulated manure. 
Inoculation: Effects of inoculation on the nodulation and 
the yield of soybeans, methods of inoculation, selection of 
stocks of Rhizobium japonicum, determination of the dose of 

inoculum suited to the fi eld, production of inoculum, survival 
of Rhizobium japonicum in tropical soils. Crop protection: 
Bacterial diseases, fungal diseases, viral diseases, nematodes, 
insects, chemical defoliation, herbicides. Technology: 
Senegal, Cameroon.
 Appendixes: 1. List of varieties. 2. List of the main 
soybean varieties introduced to Benin, Burkina Faso, 
Cameroon, Comoro Islands, Côte d’Ivoire, Ethiopia, French 
Guiana, Madagascar, Mali, Niger, Polynesia, Central African 
Republic, Reunion and Martinique, Senegal, Togo. 3. 
Norms of observation and methods employed by IRAT. 4. 
Improvement of the components of soybean yield. Technical 
guide for growing soybeans in Senegal, Côte d’Ivoire, and 
French Guyana.
 The section titled “Introduction of Varieties” (p. 9) 
notes that between the fi rst and second world wars, the 
French peasantry introduced the soybean to Madagascar and 
cultivated it in the regions of Ambatolampy, Antsirabé, and 
Ankazomiriotra. It is interesting to note that it was in the 
latter locality that the fi rst attempts were made to transform 
soybeans into milk and cheese [soymilk and tofu] in 
Madagascar. In Cameroon, eleven varieties, which originated 
in the USA and East Asia, were introduced between 1924 
and 1945.
 In 1965 IRAT introduced the soybean into its research 
programs and began, as a fi rst step, by establishing soybean 
varietal collections in the different countries where IRAT was 
working: 1966 in Senegal, Madagascar, and Cameroon. 1967 
in the Central African Republic and Mali. 1968 in the Côte 
d’Ivoire. 1969 in Benin. 1971 in the Comoro Islands. 1972 
in Ethiopia. 1974 in Togo and Niger. 1975 in Burkina Faso, 
Réunion, French Guiana, Martinique, and Polynesia. The 
fi rst collections, established in 1966 from soybean varieties 
originating in Rwanda, the USA, Rhodesia, and Tanzania, 
were progressively disseminated to the other countries.
 Subsequent participation of IRAT researchers in the 
international variety trials conducted by INTSOY (USA) 
and by IITA (Ibadan, Nigeria) enabled IRAT to diversify its 
genetic resources and to test, mainly through the INTSOY 
trials, the varieties that it had developed.
 Varietal selection (p. 10-22): Senegal: From 1966 to 
1970, 120 soybean varieties received were tested by CNRA 
Centre National de Recherche Agronomique (French) 
of Bambey (Baol), then at Nioro du Rip (Sine-Saloum), 
where the best yields, of about 1,500 to 2,000 kg/ha were 
obtained with the variety Geduld. Starting in 1970 Bambey 
was abandoned and trials were continued at Séfa (Sefa, 
Casamance) and Synthiou Malème (in eastern Senegal), 
where the ecology was more favorable for soybean 
cultivation. Breeding of new varieties started in about 1972 
in Senegal (see p. 22-33).
 Note 1. This document contains the earliest clear date 
seen for cultivation of soybeans in Senegal (1966).
 Central African Republic: In 1967, at the request of 
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the Ministry of Rural Development, via FAO, 80 soybean 
varieties of very diverse origins were introduced and tested 
at the Grimari station. The variety Avoyelles yielded 1,218 
kg/ha.
 Mali: The varieties G15 and G115 (Jupiter) from 
Burkina were introduced to Mali in 1967. Then in 1969 
IRAT introduced 26 new varieties, of which 11 originated in 
the Central African Republic and 15 in Senegal.
 Côte d’Ivoire: From 1968 to 1977 IRAT introduced 171 
soybean varieties to the Côte d’Ivoire.
 Togo and Benin: These two contiguous countries have 
comparable ecologies. IRAT’s with soybeans in Benin began 
in 1969. In 1970 IRAT introduced to Niaouli, Benin, 45 
varieties originating in Taiwan, Central African Republic, 
Madagascar, and Senegal. This collection was continued 
from 1970 to 1974, because two crops a year were possible, 
at the stations of Niaouli and Ina in Benin, and 3 stations in 
Togo. In 1975 IRAT-Togo cooperated with INTSOY in the 
fi rst soybean trials in Togo. The fi rst seeds were planted at 
Davié in southern Togo on May 2, at Amoutchou in central 
Togo on May 7, and in Kitangbao in northern Togo on July 
8. Togo. Table 12 shows the average yields from 1970 to 
1974 from the varieties Columbia, Mandarin, Clark 63, and 
E 73. These yields were low due to the absence of any use 
of fertilizers or inoculants, and the poor germination of the 
seeds. [Note 2. From Whigham and Judy (1975) and Dumont 
(1981) we have learned the exact dates that soybeans were 
planted in Benin and Togo]. Comoro Islands: 63 soybean 
varieties from the Madagascar collection were introduced in 
1971 and tested on Grand Comoro (Comore) and at Anjouan 
(800 meters altitude). At Anjouan the best variety was 
Biloxi, which had an average yield of 2,000 kg/ha. On Grand 
Comoro the yields were lower, about 1,500 kg/ha. Having 
little future, soybean research was stopped in 1976. Note 3. 
This document contains the earliest date seen for soybeans 
in the Comoro Islands, or the cultivation of soybeans in the 
Comoro Islands (1971) (one of two documents). The source 
of these soybeans was Madagascar.
 Niger: In 1974 IRAT introduced from Senegal 17 
varieties of various origins; the results were mediocre (in 
part from absence of inoculation): ICA Toroa 662 kg/ha, ICA 
Lili 312 kg/ha, Improved Pelican 335 kg/ha, Mandarin 300 
kg/ha. Two INTSOY trials took place in 1975 at Maradi and 
Gaya. This time the yields were very encouraging; at Maradi 
the variety Forrest yielded 3,500 kg/ha.
 Note 4. This document contains the earliest date seen 
for soybeans in Niger, or the cultivation of soybeans in Niger 
(1974). The fi rst 17 varieties introduced originated in various 
countries.
 Burkina Faso: The soybean was introduced to this 
remote country in 1960. At that time IRHO (Institut de 
Recherches pour les Huiles et Oléagineux) was in charge 
of experiments on this plant. In 1975 IRAT participated in 
an INTSOY trial at Farako-Ba; Jupiter gave the best yield, 

2,405 kg/ha.
 Réunion: Four varieties from the USA were tested in 
1974, at the station of Mon Caprice, during two seasons. The 
best yield during the cool season was from Chippewa (1,780 
kg/ha), and during the warm season it was from Amsoy 
(2,070 kg/ha).
 Martinique: IRAT-Martinique participated in the 1975 
INTSOY trials. Only one variety, Improved Pelican, with 
a yield of 2,150 kg/ha [sic, 2,154 kg/ha, planted 10 April 
1975] seemed interesting, but since soybean cultivation was 
believed to have no future in the agriculture of the island, the 
experimentation was abandoned.
 French Guiana: The fi rst soybean trials began in 1975 
with the introduction of 4 varieties: Jupiter, Acadian, and 
Improved Pelican from the USA, and Vada, which originated 
in Java [Indonesia]. From 1976 to 1983 IRAT-Guyane 
participated in INTSOY trials. In 1976 Jupiter gave the top 
yield of 3,440 kg/ha.
 French Polynesia: From 1976 to 1979 the INTSOY 
trials continued during the two rainy seasons. The variety 
Davis gave the best overall average yields (4,260 kg/ha 
over 5 seasons), with a top yield of 5,286 kg/ha in 1976-77. 
Address: France.

2195. Soybean Update. 1989. South American dryness 
prompts yield loss questions. Jan. 16. p. 2.
• Summary: Between 1979 and 1988, soybean yields in 
Argentina have generally higher than those in Brazil, 
averaging about 31 bu/acre in Argentina compared with 
about 24 bu/acre in Brazil. The top yield was 35 bu/acre in 
Argentina in 1984. Yields in Argentina are expected to drop 
to about 30 bu/acre in 1989.

2196. Gautam, H.C. 1989. Potential area under soybean 
during kharif in India–An overview. Agricultural Situation in 
India 43(10):821-24. Jan. [5 ref]
• Summary: “In India, soybean has been cultivated for 
centuries in the Northern hill areas and Central part of the 
country for local consumption. An ad-hoc estimate placed the 
area under soybean at 17,200 hectares in 1958. Realising its 
various merits, such as, high quality protein (38-42 per cent), 
high quality edible oil (18-22 per cent), suitability for its 
cultivation even on the black-soils, the Government took up 
an ambitious programme for development of soybean during 
Seventies. Due to concerted efforts of the Government, the 
area under soybean increased from 32.3 thousand hectares in 
1970-71 to 6.07 lakh [1 lakh = 100,000] hectares in 1980-81 
and 13.92 lakh hectares in 1986-87. Considering soybean 
areas in Maharashtra, Karnataka, Tamil Nadu, Bihar and 
Assam, which till now have not been reported by Revenue 
Department, the area during 1986-87 was between 15-16 
lakh hectares. The per hectare yield which was 426 kg. in 
1970-71 rose to 600 kg. in 1986-87, with the maximum of 
768 kg. in 1984-85. The rate of growth too has been quite 
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impressive. The compound growth rate during 1970-85 
was 33.2 per cent for area, 34.8 per cent for production and 
1.7 per cent for yield. Though, area increased by about one 
lakh hectares per year during the last fi fteen years, the yield 
level has remained low. There seems to be much scope for 
increasing yield particularly when we look at the yields of 
some other countries. As for instance, the per hectare yield in 
1985-86 was 22.9 quintals in USA, 18 quintals in Brazil and 
19.1 quintals for world as a whole.”
 Table 1, “Availability of Kharif fallow (1982-84) in 
some soybean potential areas of the country,” has 5 columns: 
State, District/region, Area (‘000 ha.) divided into net, under 
Kharif crop and Kharif fallow. The author believes that 
soybean cultivation could be expanded onto acreage that is 
now Kharif fallow. “Many farmers keep the land unsown in 
order to preserve moisture for Rabi crops.” Address: Director 
(Soybean), Ministry of Agriculture, New Delhi.

2197. Alvarez Britos, E.R. 1989. La soja en el Paraguay–
Retrospectiva y perspectiva [The soybean in Paraguay–
Retrospective and perspective]. In: A.J. Pascale, ed. 1989. 
World Soybean Research Conference IV. Buenos Aires: 
Continuing Committee. xxviii + 2152 p. See p. 551-63. [6 
ref. Spa; eng]
• Summary: Contents: Introduction. History of soya in 
Paraguay. Production of soybeans in Paraguay (from 1964-
1988, and distribution by state). Soils used for the cultivation 
of soybeans. Preparation of the soil. Fertilization of the soil. 
Crop rotation. Soybean varieties. The most important weeds 
and their control. The most important insect pests and their 
control. Diseases of soybeans. Cultural practices. Outlook for 
soybeans in Paraguay.
 The soybean was introduced at the beginning of this 
century, in the National School of Agriculture, in Trinidad, 
and in the Agronomic Station, situated in Puerto Bertoni, 
Alto Parana, when the two institutions were under the 
direction of Dr. Moises S. Bertoni. In 1921, Dr. Pedro N. 
Ciancio, considered the apostle of soybean cultivation in 
Paraguay, introduced the varieties Hollybrook, Manouth 
[Mammoth?], Pekin [Peking], and Shanghai, from Argentina, 
the USA, and Japan. Paraguayan soybeans originated 
from mechanical mixes and natural crosses between these 
varieties; they were cultivated for a long time in the zone of 
Caazapa.
 In 1936, with one of the fi rst immigrations of Japanese 
to Paraguay, the variety Abura [the term means “oil” in 
Japanese] was introduced. Its area of cultivation lies in 
la Colonia la Colmena. In about 1938 the Ministry of 
Economics, undertook a plan of soybean production through 
the Agricultural Bank of Paraguay. At the start of 1943, in the 
National Institute of Agronomy, soybean lines and varieties 
from different countries were introduced and evaluated. The 
current Japanese immigrants, who settled in the south of the 
country in 1958, introduced the variety Lee. Later, in 1961, 

the enterprise Agro-Soya S.r.l. introduced new lots of seeds 
of the varieties Lee and Hill. With private initiative and 
that of the Ministry of Agriculture and Cattle, an expansion 
of soybean cultivation took place. At the same time new 
introductions were made by the IAN, the Regional Center for 
Agricultural Research (CRIA), the Capitan Miranda, and the 
Campo Experimental de la Cooperacion Publica del Servicio 
Migratorio del Japon, at Pirapo.
 New varieties from Brazil were introduced in 1967, 
and tested at Faculty of Agronomy and Veterinary, IAN, and 
CRIA. Again in late 1968, numerous lines were introduced 
from Brazil. In 1970 the Ministry of Agriculture and Cattle 
(MAG) initiated the Program of Soybean Research to solve 
various problems.
 Production of soybeans in Paraguay grew from 10,000 
tonnes in 1964, to 51,000 tones in 1970, to 220,000 tonnes 
in 1975, to 540,000 tonnes in 1980, to 1,172,400 tonnes in 
1985, and a record 1,417,500 tonnes in 1988. Yields grew 
from 1.61 tonnes/ha in 1964 to 1.85 in 1988. Soybean 
product is concentrated in the departments of southeastern 
Paraguay, especially Alto Parana (40.37% of the total), 
Itapua (33.5%), and Canindeyu.
 Note 1. This document contains the earliest date seen 
for soybeans in Paraguay, or the cultivation of soybeans in 
Paraguay (1921; One of two documents). The source of these 
soybeans was Argentina, the USA, and Japan.
 Note 2. From Alto Parana, most of the exported 
soybeans are trucked eastward to the port of Paranagua 
(which was given to Paraguay by Brazil) on the Atlantic 
Ocean. Some of the soybeans exported from Itapua are 
shipped southward down the Parana River to the ports of 
Rosario or Buenos Aires. Address: Instituto Agronomico 
Nacional, Ruta 2, Km 48, Caacupe, Paraguay.

2198. Arioglu, H.H. 1989. Effect of planting date on yield 
and other characteristics of soybean. In: A.J. Pascale, ed. 
1989. World Soybean Research Conference IV. Buenos 
Aires: Continuing Committee. xxviii + 2152 p. See p. 776-
80. [14 ref]
• Summary: Calland variety of soybean has yielded up to 
3.77 tonnes/ha as a main crop in Cukurova, a region located 
in the southern part of Turkey. It covers Adana, Hatay, and 
Icel provinces. Cotton and wheat are the main crops in this 
region. Soybeans can be grow as either a main crop or a 
second crop. Optimal planting time for double crop is June 
1-20. Address: Univ. Cukurova, Faculty of Agriculture, 
Adana 01330, Turkey.

2199. Bhatnagar, P.S.; Tiwari, S.P. 1989. Yield gap and 
constraint analysis for harnessing productivity potential 
of soybean in India. In: A.J. Pascale, ed. 1989. World 
Soybean Research Conference IV. Buenos Aires: Continuing 
Committee. xxviii + 2152 p. See p. 811-19. [7 ref]
• Summary: During the 1980s, Argentina, Brazil, and India 
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are the three countries that have shown the largest increases 
in soybean acreage and production. Although yields of 4 
tonnes/ha have been achieved in research plots and 3 tonnes/
ha in farmers fi elds, the Indian national yield is still only 
0.7 tonnes/ha. The main reasons for this yield gap are poor 
technology transfer, leading to lack of technical know-how 
and use of inputs. Cooperative societies have been formed to 
help solve this problem. Address: National Research Centre 
for Soybean (ICAR), Indore, MP 452 001, India.

2200. Chandel, A.S. 1989. Soybean productivity constraints 
in North Indian plain–an agronomist view. In: A.J. Pascale, 
ed. 1989. World Soybean Research Conference IV. Buenos 
Aires: Continuing Committee. xxviii + 2152 p. See p. 672-
76. [3 ref]
• Summary: “Poor plant population, weed infestation, 
imbalanced crop nutrition, lack of stable potential variety, 
and incidence of insects and diseases are important 
constraints of soybean productivity in the north Indian 
Plains.” Address: Soybean Agronomist, Dep. of Agriculture 
and Technology, Pantnagar-263145, India.

2201. Dalodom, A.; Chainuvati, C.; Charnnarongkul, S. 
1989. Rapid expansion of soybean production in Thailand. 
In: A.J. Pascale, ed. 1989. World Soybean Research 
Conference IV. Buenos Aires: Continuing Committee. xxviii 
+ 2152 p. See p. 650-57. [9 ref]
• Summary: Soybean is an important fi eld crop in Thailand. 
Production has increased from about 100,000 tonnes in 1980 
to 366,400 tonnes in 1986, the peak year. Yields in the same 
period rose from 793 to 1,238 kg/ha. There are three seasons 
for soybean cultivation: early rainy season, late rainy season, 
and dry season.
 Soybeans produced in Thailand are used in food 
products in two ways: First, the medium scale food industry 
produces soy milk and soy starch for local food mixtures. 
The other is family-scale food industry that produces 
fermented soybean chip for food ingredients, bean sprout, 
custard, curd [tofu], local soymilk and Tao si, etc. The main 
industries for soybean grain are oil and meal. Soybean oil 
annually produces about 40,000–45,000 tonnes. It can be 
categorized into 2 groups: 1. Sea food product canning that 
demands 15,000 tonnes of soybean oil a year. 2. Cooking 
oil, resin for light color paint and other canning uses which 
demand about 25,000–30,000 tonnes a year. Address: Dep. of 
Agricultural Extension, Bangkhen, Bangkok, Thailand.

2202. Farroki, E. 1989. Final report on soybean variety trail 
in the northwest of Iran. In: A.J. Pascale, ed. 1989. World 
Soybean Research Conference IV. Buenos Aires: Continuing 
Committee. xxviii + 2152 p. See p. 2019-21.
• Summary: Of the 16 cultivars tested during 1986-88, Hack 
(4,166 kg/ha) and Harcor (3,772 kg/ha) gave signifi cantly 
higher yields than the test, Williams. Address: Seed & Plant 

Improvement Inst., Oil Seed Research Dep., Karadj, Iran.

2203. Lattanzi, A.R. 1989. Secuencias de cultivos y sistemas 
de labranzas conservacionistas para la production de soja 
[Crop sequences and systems of conservation tillage for the 
production of soybeans]. In: A.J. Pascale, ed. 1989. World 
Soybean Research Conference IV. Buenos Aires: Continuing 
Committee. xxviii + 2152 p. See p. 2010-15. [6 ref. Spa]
• Summary: “Corn following soybean has yielded an average 
of 37% more than continuous corn. Soybean following 
corn yielded 10% more than continuous soybean. Wheat 
following corn, with 40 kg/ha of nitrogen yielded 11% 
more than continuous wheat. A large part of the benefi cial 
effect of rotation is due to the better soil water and nitrogen 
availability. Weed control and some other factors may 
contribute too.” Address: INTA–E.E.A. Marcos Juarez, 2580 
Marcos Juarez, Argentina.

2204. Marquez Berber, Sergio Roberto. 1989. Situacion 
actual y perspectivas de la soya en Mexico [Current situation 
and perspectives concerning soybeans in Mexico]. In: A.J. 
Pascale, ed. 1989. World Soybean Research Conference IV. 
Buenos Aires: Continuing Committee. xxviii + 2152 p. See 
p. 667-71. Duplicated on p. 1933-37. [7 ref. Spa; eng]
• Summary: “Soybean is the most important oilseed crop in 
Mexico. It is mainly grown under irrigated conditions in the 
Northwest of the country. In 1987, 497,152 hectares were 
planted, and 1,197,744 tons were produced. [This is a yield 
of 2.40 tons/ha, or 32.37 bu/acre.]... There is a huge potential 
to increase the planted area, however lack of economic 
incentives limits such an option.”
 The fi rst works on the introduction of the soybean to 
Mexico go back to 1911, when they tried to promote it as a 
substitute for common beans–without great interest by the 
peasants. The cultivation of soybeans on a commercial scale 
was started in 1959 in the Yaqui Valley of Sonora state. The 
favorable adaptation permitted the cultivation to be extended 
to Costa de Hermosillo (1960), the Valle de Mayo (1961) in 
Sonora, and to the valleys of Culiacan (1962), Fuerte, and 
Carrizo (1963) in Sinaloa. In 1967 plantings were initiated 
in the region of Delicias, Chihuahua. The fi rst commercial 
dry farming (plantings on unirrigated land) took place in 
1969 in the South of Tamaulipas. Extension to the region of 
Soconusco in Chiapas took place during the 1980s.
 Note: This document contains the earliest date seen 
for the cultivation of soybeans in Mexico (1911) (one 
of three documents). The source of these soybeans in 
unknown. Address: Departamento de Fitotecnia, Universidad 
Autonoma Chapingo, 56230 Chapingo, Mexico.

2205. Mercer-Quarshie, H. 1989. Performance of soya 
bean varieties in Ghana. In: A.J. Pascale, ed. 1989. World 
Soybean Research Conference IV. Buenos Aires: Continuing 
Committee. xxviii + 2152 p. See p. 677-82. [1 ref]
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• Summary: “To substitute for imports of soya bean products 
and also increase its use in the fi ght against malnutrition, 
investigations on soya beans have been undertaken in the 
last 15 years. Most of the varieties evaluated in the fi rst ten 
years were bred from outside West Africa. Yields obtained 
from experiments had a range of 4000-1200 kg/ha. A major 
shortcoming of these varieties was their poor storability and 
consequently poor emergence in the fi eld. New varieties, 
developed in West Africa and tested mainly in Northern 
Ghana, have given reasonable yields. They possess better 
storability and have the ability to nodulate with native 
rhizobia. Disease incidence and pest damage on these 
varieties have been low. The major problem of soya bean 
production now is the inadequate propagation of information 
on its utilization...
 “As a result of the importation in the early 1970s of 
large quantities of soya meal for animal feed and soya oil for 
cooking, it became necessary for investigations which had 
been abandoned in the late 1950s to be resumed with the aim 
of producing enough soya bean for processing to substitute 
for imports of soya bean products...
 “From 1973-1978 and also 1983-1986 more than 500 
varieties/lines were introduced. The 1973-1978 varieties 
came mainly from the USA but the 1983-1986 introductions 
came mainly from IITA, Ibadan [Nigeria] in West Africa...
 “Experiments in the last 15 years have clearly 
demonstrated that soya beans can grow in most parts of 
Ghana and give yields of 4.0-1.0 t/ha depending on the soil 
and environment.” Address: Nyankpala Agric. Exp. Station, 
Crops Research Inst., P.O. Box 52, Nyankpala, Tamale, 
Ghana.

2206. Ontario Soybean Growers’ Marketing Board. 1989. 40 
years of progress: Fortieth anniversary, 1949-1999. Chatham, 
Ontario, Canada: OSGMB. 49 p. 22 x 28 cm.
• Summary: Contents: A message from the Ontario Minister 
of Agriculture and Food (Jack Riddell). Chairman’s message 
(Ted McGrail). History of soybeans in Ontario (p. 3). Year 
by year: 1948-1989–One page is devoted to each year. 
The 3-element / column format is the same for most years 
and pages, except when there is a photo of the new staff 
person or a special photo is added: (a) A portrait photo of 
the chairman for that year. (b) Brief statement of important 
developments that year (mostly soybean price, production, 
acreage, yield, support price or defi ciency payments). (c) 
Names of the director(s) from each of the six districts–1. 
Elgin. 2. Essex. 3. Pelee Island. 4. Kent. 5. Lambton. 6. 
Middlesex. Page 47 briefl y summarizes 40 years of progress.
 Four graphs (p. 48-49) show changes related to Ontario 
soybeans from 1949 to 1989: (1) Soybean acreage grew from 
104,000 acres to 1,290,000 acres; the most rapid growth 
occurred after 1976. Annual average yields and 5-year 
average yields have increased steadily–the 5-year average 
from about 18 bushels/acre in 1949 to about 36 bushels in 

1989. Soybean production grew from about 3 million bushels 
in 1949 to a peak of about 45 million bushels in 1987. The 
soybean crop value (farm cash receipts) grew from almost 
nothing in 1949 to over $351 million in 1988; rapid growth 
began after 1971 and 1976.
 Chronology of some important events extracted mainly 
from individual years.
 “1949–The Ontario Soya-Bean Growers’ Marketing 
Board was established under the Farm Products Marketing 
Act. Under the provisions of the new regulations eleven 
soybean growers were elected as directors to the board. 
Together they represented some 6,000 soybean producers in 
six Ontario districts. The fi rst offi ce of the board was located 
in the offi ce of the Agricultural Representative in Essex, 
and Angus McKinney was the fi rst secretary. K.A. Standing 
acted as assistant on a part-time basis. Board operations were 
fi nanced during the 1949-50 crop year by one half cent per 
bushel license fee [like the later U.S. checkoff fee].
 “1950–The license fee was increased [doubled] from 
one-half cent to one cent per bushel, the level at which it 
remained until 1959.
 “1951–The fi rst annual convention of soybean growers 
was held Feb. 15-16, 1951 at the Community Hall, Chatham 
[County of Kent]. Imports from the U.S. were totalling about 
5 million bushels annually.
 1952–K.A. Standing became general manager (with 
portrait photo). The board established its offi ce in Chatham 
sharing facilities and staff of one secretary with the Ontario 
Seed Corn Marketing Board on Market Street. The fi rst task 
was to set up a complete grower records system.
 “1953–Expansion of offi ce requirements resulted in a 
move to new quarters on Fourth Street in Chatham.
 1954–The OSGMB organized the fi rst export of 
Canadian soybeans. The shipment was made from Port 
Stanley [Ontario] to interests in the United Kingdom. 
Initiated to generate competition in the domestic market, 
exports were to continue in every succeeding year. Some 
1,492,000 bushels of soybeans were exported during the 
1954-55 crop year.
 1956–The number of elected directors increased to 14 
from 11.
 1957–The average price of soybeans paid to growers 
dropped to $1.95 per bushel–the lowest since World War 
II. The board pressed for legislation to stabilize returns to 
growers.
 “1958–The board was successful in having soybeans 
brought under the Agricultural Stabilization Act. The crop 
was supported at $2.10 per bushel. The average price paid to 
growers was $1.90, resulting in a defi ciency payment of 19.6 
cents per bushel for a total of $1,200,000 paid to growers. 
The offi ce was moved from Fourth Street to Wellington 
Street West in Chatham. Otis McGregor became assistant 
secretary-manager (with portrait photo).
 Note. Letter (e-mail) from Kim Cooper formerly of 
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OSGMB. 2010. Feb. 18. The growers always had to pay a 
premium to take part in income stabilization programs. So it 
was not simply a government subsidy. At fi rst, the premiums 
had to be paid up front, but after a few years, the premiums 
were deducted from the payout, if there was any payout.
 1960–L.R. Addeman became information offi cer for 
both the soybean and wheat boards.
 1963–The ban on coloured margarine is lifted in 
Ontario.
 “1964–Increased emphasis was put on [soybean] 
research when federal and provincial programs were brought 
under a coordinated plan.
 “1965–Domestic crushings reached a 16-year high at 
20.8 million bushels, as did soybean imports at 16.5 million. 
There was no price support in 1965 and succeeding crops, 
the last having been applied to the 1964 crop at $2.15 per 
bushel.”
 1970–Canadian soybean production fi rst tops 10 million 
bushels.
 1973–The fi rst shipment of Ontario soybeans (Harosoy 
variety) was made to Japan. The Ontario Soybean 
Symposium was held at Ridgetown College of Agricultural 
Technology, sponsored by the Board, the Ministry of 
Agriculture, and Food and Agriculture Canada. K.A. 
Standing became general manager of both the soybean and 
wheat boards and Otis McGregor was appointed marketing 
manager of both boards.
 1974–D. Sanderson became secretary to the Ontario 
soybean and wheat boards.
 1975–The Soybean Board established its own separate 
offi ce in a rented building on Kell Drive in Chatham. Otis 
McGregor became secretary manager of the Soybean Board.
 1977–The metric system started to be used in agriculture 
in Canada; metric ton (tonne) offi cially replaced bushel. “An 
Advance Payment Program was established for soybeans 
under the federal Advance Payments for Crops Act. The 
program provided interest free loans to producers who stored 
their soybean crop at harvest for future sale.” A record high 
yield average of 39 bushels per acre was set. Mario Baletto 
became market information coordinator.
 “1979–The Board initiated a program to promote 
soybeans as a food product and hired home economist Linda 
Lantz to manage the program. Soybeans were the featured 
crop at the Royal Agricultural Winter Fair.
 “1980–Soybeans began trading duty free between 
Canada and the United States following the elimination 
of a 60 cent per bushel tariff, via the General Agreement 
on Tariffs and Trade” (GATT). Fred Brandenburg became 
assistant secretary manager.
 “1982–The Board participated in a soybean export 
market development mission to Japan, Hong Kong, 
Malaysia, Singapore, and Korea; it was organized by the 
Ontario Ministry of Agriculture and Food. Continued low 
prices trigger stabilization payments of 38 cents per bushel 

federally and 37 cents per bushel provincially.”
 1983–Two new districts were formed, bringing the total 
to 8. District 7 ran east to the Quebec border refl ecting the 
advance of soybean production to the north and east from its 
traditional area.
 1984–A new offi ce for the Board was erected at 180 
Riverside Drive in Chatham. “A two-day conference–the 
Ontario Soybean Symposium–and an incoming mission of 
soybean buyers from the Far East [East Asia] and Europe 
were sponsored jointly” by OSGMB and OMAF. “Prices 
dropped again making a provincial stabilization payment of 
36 cents per bushel necessary.” Note: Stabilization support 
prices are based on an average of market prices for the past 
fi ve years.
 1985–Fred Brandenburg became secretary manager 
of the board and John Davidse became executive assistant 
to the board. “Ontario became self-suffi cient in soybean 
production for the fi rst time as the 37,000,000 bushel crop 
exceeded the 33,165,000 bushel crush. Low prices continued 
as did stabilization payments–42 cents per bushel from the 
federal program and 39 cents from the provincial program.”
 1986–”Ontario’s single biggest soybean export sale 
of 50,000 tonnes was made to the USSR.” Low soybean 
prices paid to producers continued. In addition to federal 
and provincial stabilization payments, “the Special Canadian 
Grains Program paid soybean growers on the basis of 18 
cents per bushel.”
 1987–Tino Breuer became marketing specialist. Districts 
were again redistributed to refl ect the average soybean 
production in each.
 1989–The Board celebrates its 40th birthday with a new 
logo and a change in the spelling of its name from “Soya-
Bean” to “Soybean.” 15 directors now represent 24,000 
growers in 8 districts across the province. 1,280,000 acres of 
soybeans were grown in 1988–more than 14 times as many 
as in 1948. Soybeans are Ontario’s #1 cash crop, worth over 
$350 million in farm cash receipts in 1988. Address: P.O. 
Box 1199, Chatham, Ontario, Canada N7M 5L8. Phone: 
519-352-7730.

2207. Palaniyappan, K. 1989. Crop management and 
production–cropping management: “Combined canopy crop 
system” for soybean production in Tamilnadu (India). In: 
A.J. Pascale, ed. 1989. World Soybean Research Conference 
IV. Buenos Aires: Continuing Committee. xxviii + 2152 p. 
See p. 704-15.
• Summary: “Though soybeans are presently cultivated in 
about 1.4 million hectares in the northern states of India, it 
is new to the southern states. There was no enthusiasm to 
enlarge the cultivation, even though it was found to thrive 
well, and the area could not expand due to the lack of process 
industries to utilize soybeans.
 “Sakthi Soyas Ltd. is a joint sector undertaking between 
Dr. N. Mahalingam and the government of Tamilnadu 
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through its Tamilnadu Industrial Development Corp. Ltd. 
Dr. N. Mahalingam, the chairman of the Sakthi group 
of companies is a leading industrialist and a farsighted 
philanthropist in South India. Inspired by the thoughts of 
Mahatma Gandhi, ‘Father of the Nation’, he initiated efforts 
to introduce soybean cultivation as early as 1982 which 
enabled the implementation of a full fl edged 300 tonnes-per-
day Soybean Processing Complex in Tamilnadu which now 
assures direct marketing of produce grown by farmers.
 “Sakthi Soyas Ltd. have taken the responsibility of 
funding the entire extension efforts by launching its Crop 
Development Program. This program will ensure cultivation 
of soybeans in 150,000 hectares under different cropping 
systems to produce 90,000 tonnes of beans [yield = 0.6 
tonnes/ha], to feed the processing complex.
 “With their trials, demonstrations and interaction with 
the farmers during the last six years, they have evolved a 
low cost technology, “Combined Canopy Crop System” to 
propagate soybeans in Tamilnadu. Under this system it is 
proved that soybeans could be successfully cultivated as 
an Intercrop, Mixed Crop and Catch Crop along with the 
existing crops. The details of this system are explained...
 “In the northern states of Madhya Pradesh, Uttar 
Pradesh, Rajasthan, etc., there are more than 100 processing 
units with installed capacities of more than 3.40 million 
tonnes. But the bean availability is around 1.20 million 
tonnes only and the units are suffering badly with low 
capacity utilization. Hence, processors and agricultural 
experts in these states of India are now showing keen 
interest in learning and adopting these systems in their 
areas also.” Address: Chief Executive, Sakthi Soyas Ltd., 
Coimbatore-641018, India.

2208. Park, Yang-Ho; Lee, Choon-Soo. 1989. Yield 
increasing of soybean on the newly reclaimed hillside land 
through phosphorus fertilizer management. In: A.J. Pascale, 
ed. 1989. World Soybean Research Conference IV. Buenos 
Aires: Continuing Committee. xxviii + 2152 p. See p. 734-
39. [18 ref]
• Summary: “Soybean is one of the most important upland 
crops in Korea. But the total production of soybean and 
Korea’s self-suffi ciency have been decreasing every year. 
The yield per unit acreage is very low, only 1,320 kg/
ha. In 1987, domestic production of soybean was 203,878 
metric tons (tonnes) on 153,744 ha, and it was 14.2% in 
total self-suffi ciency. Thus this grain has had to be imported 
from other countries. Korea imported 1,131,000 tonnes in 
1987 and more every year. To solve these problems, the 
government has tried to fi nd out all the possible measures 
to increase soybean production.” Address: Agricultural 
Sciences Inst., Rural Development Administration, Suweon 
440-707, Korea.

2209. Pascale, A.J. ed. 1989. IV Conferencia Mundial de 

Investigacion en Soja: Actas [World Soybean Research 
Conference IV: Proceedings. 4 vols.]. Buenos Aires, 
Argentina: Continuing Committee and Asociacion Argentina 
de la Soja. xxviii + 2152 p. 4 volumes. Held 5-9 March 1989 
at Buenos Aires, Brazil. Author index. 23 cm. [Spa]
• Summary: These volumes, published in February 
1989, shortly before the Conference and presented to the 
participants upon registration, contain the following major 
divisions: Vol. I. Table of contents of all 4 volumes. Author 
index. 1. Plenary papers (p. 1-58). 2. Crop management and 
production (p. 59-550): Ecology, physiology, rhizobiology.
 Vol. II. Crop management and production (continued, 
p. 551-881): Cropping, seed production. 3. Genetics and 
breeding (p. 883-1117): Genetic resources and breeding for 
yield, breeding for physiological traits and crop adaptation, 
breeding for product and seed quality.
 Vol. III. 3. Genetics and breeding (continued, p. 1119-
1268): Breeding for specifi c objectives. Biotechnology. 
4. Vegetal protection (p. 1269-1605): Phytopathology, 
nematology, entomology.
 Vol. IV. 4. Vegetal protection (continued, p. 1607-1694): 
Weeds. 5. Symposium on the Diaporthe/Phomopsis disease 
complex of soybean (p. 1695-1724). 6. Industrialization 
and uses (p. 1725-1878). 7. Economy [Economics] and 
marketing (p. 1879-1937). 7. Papers not included in their 
corresponding areas (p. 1939-2151). Address: Buenos Aires, 
Argentina.

2210. Venturi, Gianpietro; Amaducci, Maria Teresa. 1989. 
The soybean in Italy: Introduction, development and 
research. In: A.J. Pascale, ed. 1989. World Soybean Research 
Conference IV. Buenos Aires: Continuing Committee. xxviii 
+ 2152 p. See p. 570-75.
• Summary: Soybean production in Italy has grown from 
900 tonnes in 1981 to 1,615,000 tonnes in 1987. In the 
latter year, 16% of the total production was from double-
cropped soybeans. Yields rose from 2.78 tonnes/ha in 1981 
to a peak of 3.49 tonnes/ha in 1986. Italy presently imports 
1,428,000 tonnes of soybeans, 1,173,000 of soybean meal, 
and 57,000 tonnes of soy oil. The equivalent of 2% of the 
meal and 12% of the oil is exported. Public and private 
research have played an important role in the soybean’s 
success in Italy. The Ministry of Agriculture’s “Progetto 
Oleaginose, Sub-Progetto Soia” (Oilseed Project, Soybean 
Sub-Project) has coordinated an interdisciplinary approach 
on the public research sector. Address: 1. Inst. of Agronomy, 
Bologna Univ., via F. Re 6/8, 40126 Bologna, Italy; 2. Inst. 
of Agronomy, Basilicata Univ., via Nazario Sauro 85, 85100 
Potenza, Italy.

2211. Knox, Steven D.; Krall, James M.; Nachtman, Jerry 
J. 1989. Soybean variety performance evaluation. Wyoming 
Agricultural Experiment Station, Annual Research & 
Extension Centers Progress Report MP-62. p. 139-41. March 
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1.
• Summary: Five soybean varieties were tested at 2 sites 
at Torrington as a possible value-added crop to be used as 
a protein source for the livestock industry. The inoculated 
seeds were planted on May 24 at the rate of 58 lb/acre. The 
seeds contained 8.4–9.0% moisture at harvest. Irrigated 
soybean yields (calculated at 13% moisture) ranged from 
55.4 bu/acre (2 varieties) to 33.2 bu/acre. Address: 1. 
Superintendent, Torrington Research & Extension Center, 
Route No. 1, Box 374, Torrington, WY 82240. Phone: 307-
532-7126.

2212. Brown, Peter J. 1989. Organic soybeans: Filling a 
farmer’s need and a market demand. Soya Newsletter (Bar 
Harbor, Maine). May/June. p. 1, 3-6.
• Summary: A Soyatech survey indicates that nearly 11,000 
acres of organic soybeans were planted last year, yielding 
415,200 bu (24.9 million lb), or 38 bu/acre, and worth nearly 
$4 million. Some organic farmers feel these fi gures are too 
low. They estimate 30,000 acres, with yields averaging 
50 bu/acre and a total value of $10-$15 million a year. No 
offi cial statistics are available from USDA’s Low Input/
Sustainable Agriculture (LISA) research and education 
program, according to director Neill Schaller, largely 
because the market is so small. A summary of LISA’s work 
and results is given. The states producing the largest amounts 
of organic soybeans are Iowa, Nebraska, Illinois, Indiana, 
and Minnesota. Most of these beans end up in tofu or 
soymilk. Soyatech estimates that 17.5% of the 74.8 million 
lb of soybeans used to make popular low-tech soyfoods for 
consumption in the USA in 1989 were organically grown, 
and that 53% of this organic crop will end up in soyfoods. 
Many brokers could sell more if they had more. Dan Burke 
of Pacifi c Soybean and Grain in San Francisco notes that in 
the mid-1980s interest in organic soybeans began to decline, 
but it has risen during the past 18 months, and especially 
during the past 6 months. Minnesota has led the way in 
setting organic standards, which include a 3-year chemical-
free requirement.
 Note: This is the earliest document seen (July 2020) that 
mentions LISA, USDA’s Low Input / Sustainable Agriculture 
program.

2213. Le, Quang-Hanh; Phuong, N.X.; Guyen, D.V.; Cuong, 
N.V. 1989. Soybean yield gap analysis project in Vietnam. 
Palawija News (Bogor, Indonesia) 6(2):6-7. June.
• Summary: “Soybean yields at farmers’ fi elds are generally 
much lower than those indicated by trials at research 
stations. In Vietnam the fi gure in 1969 was 0.7 tonnes per 
ha at farmers’ fi elds and 1.47 tonnes per ha at most research 
stations. This yield difference is termed a yield gap.
 “This project was conducted in Vietnam from 1975 to 
1986 by the Agriculture Research Institute of Vietnam. The 
objectives of the study were:

 “To identify and characterize both agronomic and 
economic constraints in selected sites and to measure their 
impact on yield.
 “To select technology to increase soybean yield which 
would minimize the gap between the yield obtained in the 
experimental station and that in the farmers’ fi elds.
 “To identify the most suitable technology for farmers 
and to facilitate the transfer and adoption of this technology 
by farmers.
 “To recommend policies to alleviate major constraints 
and improve soybean productivity.” Address: National Pulse 
Crop Research Centre of Vietnam.

2214. Sarobol, Nantawan; Virakul, P.; Potan, N.; Benjasil, 
V.; Setarath, P.; Dechates, S. 1989. Preliminary survey on 
Soybean Yield Gap Analysis in Thailand. Palawija News 
(Bogor, Indonesia) 6(2):1-3. June.
• Summary: “In 1987, 70% of the area under soybean 
was confi ned to rainfed land. From 1972/1973 to 19861 
1987, soybean yield increased 2.75% annually and 
production increased 8.8% annually. However, the 
production of soybean in Thailand is only half of the 
demand for consumption. In the foreseeable future this 
soybean cultivation is unlikely to change much and the 
bulk of soybean production will continue to come from the 
rainfed areas. Therefore, any attempt to increase soybean 
productivity should consider soybean grown under adverse 
rainfed conditions, as well as to improve productivity in the 
traditional area of low input management under irrigated 
conditions.”

2215. Bhatnagar, P.S.; Tiwari, S.P. 1989. Phenotypic stability 
analysis of yield in soybean [Glycine max (L.) Merrill]. 
Biovigyanam (Poona City, India) 15(2):90-93. [8 ref]
• Summary: “Nine varieties of soybean were evaluated 
for stability performance in three locations... The variety 
‘MACS-58’ appeared as a stable yielder and suitable for 
general cultivation.” Address: National Research Centre for 
Soybean, Indian Council of Agricultural Research, Indore 
452 001, India.

2216. Sarobol, Nantawan; Virakul, P.; Potan, N.; Benjasil, 
V.; Setarath, P.; Dechates, S. 1989. Preliminary survey on 
soybean yield gap analysis in Thailand. CGPRT Centre, Jalan 
Merdeka 99, Bogor, Indonesia. 57 p. *
• Summary: This survey was conducted in 1987 in 
Thailand’s 6 major soybean producing provinces. The results 
show that 70% of the area under soybean is confi ned to 
rainfed land. From 1972/1973 to 1986/1987, soybean yield 
has increased 2.75% annually and production has increased 
8.8% annually. However, the production of soybean in 
Thailand meets only half of the demand for consumption. 
This survey reveals that a yield gap exists in both rainfed 
and irrigated soybean areas. This gap can be narrowed and 



SOYBEAN YIELDS AND YIELD RESEARCH (10 BCE to 2021)   1009

© Copyright Soyinfo Center 2021

bridged by paying more attention to: (1) proper drainage and 
soil moisture conservation; (2) integrated pest management; 
(3) effi cient education extension efforts; and (4) measures to 
protect growers from price fl uctuations.

2217. Tiwari, S.P.; Joshi, H.J. 1989. Correlation and path-
analysis of seed quality characters in soybean. J. of Oilseeds 
Research (India) 6:51-57. [12 ref]
• Summary: Analysis of the constraints limiting average 
soybean yield in India to 7.54 quintals per hectare (754 
kg/ha) show poor plant population to be a major factor 
(Motirimani, 1986). A plant stand of about 400,000 per ha is 
necessary for optimum soybean yield.
 The germinability of soybean seed is mainly due to 
the inherent genetic potential of each variety, plus several 
other factors such as soil type, date of planting and harvest, 
fertilizer application, use of pesticides, allelopathy of weeds, 
etc.
 Note: Allelopathy is a biological phenomenon by 
which an organism produces one or more biochemicals that 
infl uence the growth, survival, and reproduction of other 
organisms.
 In this study, fi fteen soybean varieties from advanced 
breeding lines and released varieties were grown during 
the rainy season in a randomised block design with three 
replications at Junagadh (Gujarat, India). “Seeds were stored 
for about six months after harvest. Seed vigour in the form of 
germinability and early seedling growth were studied under 
standard laboratory conditions at 30ºC.” Address: National 
Research Centre for Groundnut (ICAR), Junagadh and 
Gujarat Agricultural Univ., Junagadh, India.

2218. Food and Agricultural Organization of the United 
Nations. 1989. Soybeans: Area harvested, yield, and 
production. FAO Yearbook–Production (Rome, Italy) 43:155.
• Summary: The following nations are listed for the fi rst time 
as soybean producers in the FAO Production Yearbook. * = 
Unoffi cial fi gure. Venezuela: Harvested 2,000* ha in 1987, 
2,000* ha in 1988, and 7,000* ha in 1989.
 Greece: Harvested 2,000 ha in 1987, 3,000 ha in 1988, 
and 6,000 ha in 1989.
 Name changes: Burma is changed to Myanmar.

2219. Gouvernement du Québec, Ministère de l’Agriculture, 
des Pêcheries et de l’Alimentation, Conseil des Productions 
Végétales du Quebec (CPVQ). 1990. Soya culture [Soybean 
cultivation]. Quebec, Canada. 47 p. AGDEX 141/20. 28 cm. 
[Fre]
• Summary: This French-language booklet about soybean 
production and utilization in Quebec, was compiled by 
a committee of 12 experts. Contents: Introduction: The 
importance of soya, perspectives and the development of 
the market. Preparation of the soil and seedbed prior to 
sowing: The particular needs of soya, soil management, 

reduced working of the soil. Fertilizers: The needs of soya. 
Inoculation: The needs of soya, techniques of inoculation. 
Sowing: Choice of the proper variety/cultivar, seed drills, 
sowing. Harvest, drying and storage. Utilization of soya 
in animal production: Advantages and disadvantages, 
technological treatments applied to whole soybeans, feeding 
of dairy cows, feeding of pigs and sows, feeding of poultry, 
quality of processed soybeans, conclusion.
 Table 1 shows that soybean area in Quebec increased 
from 1,400 ha in 1981, to 12,500 ha in 1988, and an 
estimated 19,000 ha in 1989. Soybean production grew from 
7,200 tonnes in 1985, to 28,600 tonnes, to an estimated 
45,000 tonnes in 1989. Table 2 shows 9 soybean processing 
plants in Quebec; these have a total annual capacity of 
95,000 tonnes. There are no solvent extraction plants. The 
largest plants do extrusion and micronization. Address: 
Quebec.

2220. Ontario Soybean Growers’ Marketing Board. 1990. A 
profi le of the Canadian soyfoods market–Characteristics and 
potential. Box 1199, Chatham, ONT N7M 5L8, Canada. vi + 
40 p. March. 28 cm. Spiral bound.
• Summary: Contents: 1. Introduction: Background, study 
objectives. 2. Research procedures: Data limitations, data 
collection (data sources). 3. The soyfood market: Soyfood 
production and utilization, domestic production, imports and 
exports (introduction, whole soybeans, soy fl ours and meals, 
soy oil, soy sauce, protein substances, cream and other 
substances, bran & soy hulls, soy meal oil cake), balance, 
conclusions regarding opportunities.
 4. Soybeans for food purposes: Natto beans 
(background, market characteristics, market potential), whole 
bean soyfoods (introduction, soynuts, full fatted soy fl ours, 
soymilk, tofu, soy sprouts, tempeh, miso, natto, soy sauce), 
foods from soy ingredients (introduction, defatted soy fl akes, 
soy protein concentrate, soy protein isolates, textured soy 
protein, consumption and imports). 5. Organic soyfoods: 
Introduction, organizations (major players, labelling 
requirements, certifi cation), organic soybeans, organic 
soyfoods, market opportunities, recommendations.
 6. Market estimates: Introduction, conversion rates, 
market characteristics (introduction, ethnic characteristics, 
immigration trends, implications), soyfood consumption 
(production). 7. Soyfood products: Introduction, new 
products (whole bean products, products from soy 
components), existing products (products with potential for 
growth). 8. Marketing strategy: Introduction, respondent 
requests (background), market opportunities (traditional 
soyfoods, new products), systems development (system 
information needs, human resources, production research), 
institutional needs.
 This study was commissioned by the Ontario Soybean 
Growers’ Marketing Board to provide a description of the 
Ontario soyfood industry. “Production and utilization: In 
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the 1988 crop year, approximately 1.12 million tonnes of 
soybeans were produced on 1.28 million acres in Ontario. 
Approximately 86% of the soybeans were sold through the 
Board, with the remainder being fed or retained on the farms 
where they were grown. In 1988, 860 thousand tonnes of 
soybeans were crushed in Canada to produce soybean meal 
and soy oil, and 272 thousand tonnes were exported.
 “Imports and Exports: Canada had a negative balance, a 
defi cit, of almost $190 million in the value of soybeans and 
soy products traded. This is just over half a million dollars 
per day. Our largest single area of exports is whole soybeans 
for human foods. The percentage of these beans going to 
the major markets in 1988 were: USA, 37%; Pacifi c Rim 
Countries, 34%; and Europe and other 29%. Our greatest 
imbalance in exports and imports is in soybean meal or oil 
cake. Canadian crushers are unable to maximize their sales 
of oil cake because of diffi culties in selling surplus soybean 
oil in the US. Soy oil being sold into the US presently faces 
a tariff of 18% which is decreasing at the rate of 2.25% per 
year as per the Canada United States Trade Agreement...
 “Institutional development: We suggest the Board 
initiate the establishment of a Soyfood Development 
Association similar in structure and function to the Canola 
Council of Canada... There is a need to begin to bring all 
industry stakeholders together to systematically identify 
problems, information and research needs; develop data 
bases; and cooperatively promote the soyfood industry.”
 Soybeans for food purposes: The total volume of 
soybeans consumed as soyfoods in Vancouver (BC), Toronto 
(Ontario), and Montreal (Quebec) was estimated at about 
6,000 tonnes, and imports were estimated to be equivalent to 
8,000 tonnes of soyfoods.
 Miso: One large Vancouver producer and one Toronto 
producer estimated that the volume of soybeans used to 
make miso in Canada is only about 35 tonnes/year.
 Modern Soy Protein Products: Soy fl our, concentrates, 
isolates, and textured soy protein products. Roughly 2,400 
tonnes of soybeans are used in Canada for the production 
of these products, and 5,600 tonnes of soybeans are used 
to make the imported products (only bakery fl our and 
extruded fl our are made in Canada). Almost 1,000 tonnes of 
soy protein concentrates and isolates, and 400 texture soy 
proteins were imported, 83% from the USA. Total exports 
were 800 tonnes, of which 578 tonnes went to the USA. 
Soy fl our (full-fat): The term “fl our” generally signifi es that 
the material has been ground fi nely enough to pass through 
a 100-mesh screen. Only relatively small volumes of full-
fat soy fl ours are used directly as human foods. Some are 
used in bread, crackers, and pastry products. 5 companies in 
Canada make 1,538 tonnes of soy fl our worth $495,000.
 Natto: Canadians sell roughly 8 to 10 thousand tonnes of 
natto beans in Japan each year. Natto-type beans are “created 
by screening out the small beans from among regular food 
grade soybeans which have white hilums” (p. 15). In Japan 

about 100,000 tons/year of soybeans are used to make natto. 
Recently, Canada (via 3 companies–First Line Seeds, W.G. 
Thompson, and King Grain) has supplied about 10% of this 
market. Ontario produces about 8,000 to 10,000 tonnes of 
natto beans. Competition is expected to increase from U.S. 
seed breeders.
 Soymilk: There are presently no large Canadian soymilk 
manufacturers. A plant is being built by an international 
trading company near Vancouver (YHS Pacifi c Fruit 
Concentrates Ltd., owned by Yeo Hiap Seng). It will 
supply both the local market and the Western U.S. market 
when it goes on stream later this year. A high proportion of 
imported soymilk is organic. Two brands account for 3/4 of 
all imports: Edensoy and Vitasoy. A high proportion of all 
soymilk imports are certifi ed organic. This emphasis makes 
it diffi cult for Canadian producers to compete because of 
the shortage of organic soybeans in Canada. Consumption 
of soymilk is increasing at about 10% a year. Prices range 
from $1.50 to $2.75 per liter, with the organic product 
commanding the higher prices. Just under 100 tonnes of 
soybeans are used to produce soymilk in Canada: Vancouver 
42 tonnes, Toronto 30 tonnes, Montreal 25 tonnes, plus 
imports 240 tonnes. 1 kg of soybeans produces 16.5 kg of 
soymilk.
 Soynuts: The volume of soynuts made in Canada is 
quite small. One Toronto company [Grove Country Foods 
Canada, Inc.; they were in business 1-2 years, but were out 
of business by Jan. 1991], which began operation in Nov. 
1988, sells a line of roasted nuts, which are roasted in the 
USA and chocolate-dipped in Ontario. Production was only a 
few tonnes in 1989 and is estimated to be about 10 tonnes in 
1990.
 Soy sauce: In 1986, according to Statistics Canada data, 
2,503 tonnes of soy sauce were produced by 6 fi rms. The 
value was $2,161 per tonne for a total of $5,411,000. In 
1988 Canada imported 5,680 tonnes of soy sauce valued at 
$4 million, primarily from China, the United States, Hong 
Kong, and Japan. Exports were 58 tonnes valued at $65,000. 
The major Canadian producers are China Lily and Sun Fresh 
in Toronto, Wong Wing and VH in Montreal, and Golden 
Dragon in Vancouver. The value of Toronto production is 
currently estimated to be about $5 million.
 Soy sprouts: One Toronto manufacturer uses 20-25 
tonnes of soybeans per year.
 Tofu: About 3,300 tonnes of soybeans are used to 
produce tofu in Canada, more than any other soyfood. 
The volume of soybeans used is estimated at 1,400 tonnes 
in Toronto, 1,200 tonnes in Quebec (when a relatively 
large operation in Hull [La Soyarie, Inc.], near Ottawa, 
which exports to Ontario is included), 625-700 tonnes 
in Vancouver, and 125 tonnes for imported tofu. 1 kg of 
soybeans produces 2.4 kg of tofu.
 Tempeh: Only about 33 tonnes of soybeans are used 
to make tempeh in Canada, and an estimated 15-20 tonnes 
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in Ontario. Imports are relatively small. 1 kg of soybeans 
produces 1.6 kg of tempeh. Very few fi rms produce tempeh 
in Canada. One producer claims to have over half the Ontario 
market. A major distributor suggested they sold 4-5 times as 
much tofu as tempeh.
 Soybean crushing: Since 1986 the number of fi rms 
crushing soybeans and producing soy oil has decreased from 
3 to 2 [Central Soya owns two plants; in 1990 they bought 
the Canadian Vegetable Oil Processing (CVOP) plant in 
Hamilton, Ontario, formerly owned by Canada Packers Inc. 
They purchased Victory Soya Mills in Toronto in early 1985. 
So now 2 fi rms own 3 plants]. In 1986 the three plants made 
95,108 tonnes of crude soy oil worth $57,271,000. Two fi rms 
made deodorized soy oil, but the volume and value were 
confi dential. Less than $2 million of any type of soy oil is 
imported.
 Consumption of soyfoods in Canada is strongly linked 
to Asian-Canadians. A table (p. 32) shows that according to 
the 1986 census, there were about 444,000 people of East- 
and Southeast Asian origin living in three major Canadian 
cities: Vancouver (155,105 people comprised 11.2% of 
the city’s population), Toronto (234,325 people comprised 
6.8%), and Montreal (55,585 people comprised 2.4%). Thus 
Toronto was by far the largest market, but Vancouver had 
the highest density of Asian-Canadians. A similar table (p. 
33) updates the previous table to 1988. Immigration has 
increased sharply since then.
 Note: This is the earliest document seen (Feb. 2002) that 
uses the term “food grade” (or “food-grade”) in connection 
with Canadian soybeans (see p. 15). Address: Chatham, 
ONT, Canada.

2221. Bhatnagar, P.S.; Tiwari, S.P.; Prabhakar, -. 1990. 
Application of mutagenesis for improvement of indigenous 
black seeded soybean variety in India. Mutation Breeding 
Newsletter (Vienna, Austria) No. 36. p. 8. July.
• Summary: “In early times, the black seeded soybean 
was being grown on a limited area, under the local names 
like ‘Bhat’, ‘Bhatmash’, ‘Kalitur’ or ‘Kala Hulga’. This 
indigenous variety, with very little variation within it, is 
characterized by small black seeds, the ability to thrive well 
under suboptimal conditions, good seed germinability and 
organoleptic suitability for certain indigenous preparations. 
It is, however, beset with defects like low yield, black 
seed color (fetching less price), long duration, high pod-
shattering, vulnerability to insect-pests and diseases, etc.
 “With the objective to rectify these defects, dry seeds of 
indigenous variety ‘Bhat’ were treated with gamma rays... 
This mutant, later named ‘NRC-1’... is endowed with wide 
adaptability owing to its indigenous lineage. It has yielded 
up to 36.41 quintals/ha [1 quintal = 100 kg] (at Parbhani 
in Central Zone).” Address: National Research Centre for 
Soybean (ICAR), Indore 452 001 (M.P.), India.

2222. McAllister, Devere. 1990. Soybean variety trials in 
Utah (Interview). SoyaScan Notes. Nov. 30. Conducted by 
William Shurtleff of Soyfoods Center.
• Summary: In 1973 and 1974, when the price of soybeans 
went sky high, roughly doubling, he ran soybean variety 
trials in about 10 different places in the Utah, using various 
varieties in each place. He was at Utah State University 
at Logan working as Professor of Crop Production and 
Extension Agronomist. He is not aware of anyone else in 
Utah have conducted soybean trials before or after him. 
His results were published in the Agricultural Experiment 
Station Annual Report for those two years. All the soybeans 
were grown on furrow irrigated land. The main problem 
was harvesting; the combines picked up too much dirt as 
they tried to harvest the soybeans growing low on the stems. 
Yields were acceptable, averaging about 30 bushels/acre, 
with some in the 40s. The funds for this particular project 
were independent of any other crop funds. Another factor 
that made soybeans uncompetitive with alfalfa, barley, and 
wheat was there were no soybean processing plants in Utah.
 Note: The Extension Publications library (phone: 
801-750-2206) has been unable to fi nd Prof. McAllister’s 
publications or any other publications on soybeans in Utah. 
Address: St. George, Utah. Phone: 801-628-5880.

2223. AURI News (Minnesota). 1990. Minnesota takes a bite 
out of Japanese snack food market. 1(3):1, 5.
• Summary: It all started with a call from Rico Westin 
[Reiko Weston], owner of Fuji-Ya, a former Japanese 
restaurant in the Twin Cities. She wanted to grow a crop 
called Edamame rather than paying the costs of importing it. 
“The same business savvy that enabled her to once carry the 
titles of U.S. and Minnesota ‘Businesswoman of the Year’ 
sparked research in 1987 by the Jameson-Williams Company 
into the viability of raising this new crop. Unfortunately, 
Westin died shortly before the fi rst year’s crop was 
harvested.”
 “Presently the Jameson-Williams is the only commercial 
producer of Edamame in the U.S. ‘We’ve experimented with 
hundreds of varieties including vegetable and tofu varieties,’ 
said Jim Lambert, President of the Jameson-Williams 
Company. ‘We produce a smaller pod than Taiwan, but the 
taste and color of our Edamame is better because we allow 
only one hour between the time it is harvested and the time it 
is processed so not as many sugars convert to starches within 
the soybean.”
 Bob Luedtke, Senior Consultant to the Edamame 
Project, calls edamame “the ultimate alternate crop.” Yields 
average 58-62 bushels per acre, compared to regular soybean 
yields of 45-50 bushels per acre.
 “Jameson-Williams contracts with local farmers to 
grow the Edamame. The company pays for the seed and the 
harvesting. The contract with local farmers this year was for 
a net profi t of $0.06 per pound or a minimum of $240.00 
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per acre.” The profi t from regular soybeans is about $230.00 
per acre not including the costs of seed and harvesting. 
“Generally, farmers producing Edamame net approximately 
$75.00 more per acre. Quick calculations show a value added 
agricultural product for Minnesota.”
 AURI has given the project a lot of expert help in the 
area of processing. Modifi cation of harvesting equipment 
reduced fi eld losses to 20%, from 30%. “Jameson-Williams 
has been steadily increasing their production of Edamame 
from 7,000 pounds in 1988 to the 350,000 pounds they 
harvested this year. The product moves directly from the 
fi eld to the processing facility, Tony Downs Foods in St. 
James. The Edamame moves over shaker tables, onto a 
visual inspection line, through a pressure wash, into a 
continuous blancher, through a hydro-cooler and over a de-
watering table. The product then enters an IQF (individual 
quick freezing) freezer and is fi nally loaded into tote boxes 
for temporary storage prior to packaging. Jameson-Williams 
sells the Edamame in bulk to a trading company who 
repackages it for the consumer.”
 The next step for Jameson-Williams is to shell the 
soybeans to make mukimame. The company is currently 
requesting funding from AURI for expertise to develop the 
shelling process.
 “’The overall objective of our partnership with Jameson-
Williams,’ says Virgil Smail, AURI Executive Director, 
‘is to make the crop economically feasible, to provide an 
alternative crop for farmers with minimal risks, and to 
promote new uses of soybeans for both domestic and export 
consumption.” Future plans: Use genetic engineering and 
cross breeding to allow the pod to be more easily removed 
from the plant, and to increase the size of the pod relative to 
the size of the beans.
 Note: This is the earliest document seen (Oct. 2001) 
that gives industry or market statistics on green vegetable 
soybeans for individual companies.

2224. Kohn, Florrie. 1990. Refl ections: a tale of battleships, 
broilers and billions of bushels (Continued–Document part 
II). Soybean Digest. Nov. p. 7-10.
• Summary: (Continued): “Just as the soybean industry has 
progressed, production practices on the Walston farm have 
also evolved. Tools that once were new–like herbicides and 
personal computers–are now commonplace. When Gene 
Walston began farming in 1956, the only practical way to 
weed bean fi elds was cultivation followed by handweeding.
 “In the late 1950s, the chemical industry began 
marketing preemerge herbicides for soybeans such as dinitro, 
Alanap and Randox. But farmers had only spotty success 
with them and cultivation was usually cheaper.
 “Gene Walston recalls that Lorox was the fi rst herbicide 
he used. He says, “It was a wettable powder. I didn’t have 
good agitation in the tanks, and after it dried, I could see 
white bands streaking the fi eld.” Gene got better at applying 

herbicides. And so did other farmers. During the 1960s, 
herbicides largely replaced cultivation for weed control 
in soybeans. By 1987, farmers were using more than 100 
million pounds (active ingredients) of herbicides to treat 
more than 95% of U.S. soybean acres.
 “Gene acknowledges he has grown accustomed to the 
time-savings pesticides offer. He spends far less time keeping 
fi elds clean than he did when cultivation was his only tool.
 “And Gene also saves time harvesting his soybeans. 
‘When I was a kid, we used a canvas combine.’ A reel laid 
grain on canvas that would move it up to the thresher,’ he 
relates. ‘But soybeans were always a tangled weedy mess. 
You’d be off the tractor half the time. Later, an auger fed 
soybeans into the cylinder. Now you have reels that don’t 
wrap.’
 “But while farmers like Gene farm more acres, they 
probably aren’t as fi nancially secure as farmers were 50 
years ago. Today’s average farm family nets about $39,000, 
reports the U.S. Census Bureau, and 57% of that income is 
earned off-the-farm. An average farm family in 1940 lived 
on about $5,000 per year, but $1 was worth 10 times as much 
as today.
 “In 1940, Oliver Walston paid his employee $1 per day, 
plus room and board. By the end of World War II, the cost of 
farm labor had doubled. And this year, Gene pays a tractor 
driver $5.50 per hour.
 “Likewise, machinery costs have risen along with the 
sophisticated tasks these machines can do. In 1937, Oliver 
paid about $700 for an F-12 International tractor that could 
pull two 12-inch plows or a four-row cultivator. He spent 
another $700 two years later for his fi rst pull-type combine. 
The new machine, Oliver remembers, cut a 40-inch swath 
and could handle up to 10 acres of beans a day.
 “Gene rarely buys new equipment. Not long ago, he paid 
$65,000 for a second-hand 760 Massey Ferguson combine. 
That’s more than four times as much as Oliver paid for the 
family farm in 1932. With the combine’s 20-foot grain head, 
Gene harvests up to 60 acres of soybeans a day.
 “Of course, with changes in varieties and production 
practices, those acres produce more than twice as many 
soybeans as they did 50 years ago.
 “On a national basis, soybean yields have increased 
from 16.2 bushels per acre in 1940 to an estimated 32.4 
bushels in 1990. The difference may well be due to research 
dollars. In 1944, USDA allocated only $8,000 to soybean 
disease research. But farmers went to Congress and a year 
later that budget increased to $70,000. In 1989, $71 million 
in public funds were invested in soybean research, with 
farmers adding $3.4 million through soybean checkoff 
programs.
 “Research has reaped changes in production practices 
as well as an abundance of varieties suited to specifi c 
production problems. In the 1950s, popular varieties included 
Harosoy, Clark, Hawkeye, Ogden and Lee. In the 1960s, 
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improved varieties like Bragg, Jackson, Henry, Madison 
and Ross were introduced. But even as recently as 25 years 
ago, the release of new varieties was limited. Using bin-run 
seed, was common, recalls Oliver Walston, since improved 
varieties suitable to the area were released only every couple 
of years.
 “Progress was slow because only USDA and universities 
were working on soybeans. Then about 1965, an Iowa seed 
company called Peterson became the fi rst commercial fi rm to 
initiate a soybean breeding program. And in 1970, Congress 
passed the Plant Variety Protection Act, providing companies 
with a clear incentive to develop proprietary soybean 
breeding programs.
 “Today, there are at least 150 public and private soybean 
breeders. And for the 1991 season alone, conservatively 
estimated, universities and industry are offering at least 100 
new soybean varieties. The proliferation of choices means 
that Gene Walston rarely uses bin-run seed. He notes a lot of 
the new varieties are tailored to problems in his area such as 
Phytophthora root rot.
 “Along with progress has come problems. In 1954 
in New Hanover County, North Carolina, soybean cyst 
nematodes (SCN) were identifi ed in soybeans. In spite of 
quarantines, two years later SCN was found in three other 
states.
 “In 1964, USDA scientists announced Pickett, the fi rst 
yellow-seeded SCN resistant variety. But resistant varieties 
have only slowed the pest’s relentless spread. Every bean-
growing state in the U.S. has reported SCN. In the South, 
SCN costs growers $13.3 million in annual losses. In the 
North, SCN-infested fi elds suffer an estimated 10% to 15% 
yield loss.
 “And problems aren’t confi ned to production. In the 
late 1960s and 1970s, Brazil and Argentina began growing 
soybeans to generate hard currency. In 1989, these two 
countries harvested 1.1 billion bushels of soybeans and 
controlled 42% of world export markets. And customers who 
once bought virtually 100% of their soybeans from the U.S., 
such as Japan, now buy soybeans from South America as 
well.
 “The U.S. soybean industry also struggles with the 
European Community’s (EC) policies designed to protect 
its oilseed regime. During the 1980s, EC farmers who 
grew soybeans received up to $15 per bushel; domestically 
grown rapeseed was supported at two to three times its 
world market price. The EC has agreed to modify its oilseed 
regime. But no one knows how much these promised 
changes will benefi t U.S. soybean farmers.
 “And sometimes the decisions that farmers make cause 
problems in the industry. U.S. soybean acreage and yields 
have dropped in recent years as farm policies made program 
crops more profi table to grow and discouraged planting 
fl exibility. In 1982, U.S. farmers harvested a record 2.2 
billion bushels of soybeans. This year, they’ll harvest about 

1.8 billion bushels.
 “Less farmer commitment to soybeans affects U.S. 
soybean processors, too. In the early 1950s, more than 50 
companies were crushing soybeans. Now, six fi rms control 
86% of the U.S. soybean processing industry, two are 
owned by overseas companies while three are multi-national 
processors.
 “Progress and problems are part of the soybean 
industry’s Big Picture. On the farm, adversity and challenge 
are taken in stride. ‘Farming has not changed all that much,’ 
relates Gene Walston. ‘It’s a challenge and a struggle all at 
the same time. In good years, with good yields, you get a 
decent price. In bad years, you get bad prices. But you can 
make farming as easy or as rough as you want.’
 “Gene wouldn’t choose to farm the way his father did 
50 years ago. But neither does Oliver Walston wish he had 
the production and management tools to farm like his son. 
Oliver notes that Gene has more choices about equipment, 
marketing and production practices, but he wonders if 
farmers have as much of a sense of community. Farmers had 
to work together more when they harvested crops with grain 
binders, he observes.
 “Maybe having more choices is what change in the 
soybean industry boils down to. Oliver grew soybeans, but 
he always depended on pickles and tomatoes grown on 
contract as his money crops. ‘Soybeans were part of the 
rotation. But whether or not you made money depended an 
awful lot on the season. I always felt that soybeans needed 
someone to fi ght for them. But farmers weren’t pulling 
together for soybeans–not in the 1950s and ‘60s.’ Gene sees 
things differently. While he grows a wide variety of crops, 
he is committed to promoting soybeans. ‘There are big 
opportunities ahead-in Poland, Hungary, Czechoslovakia and 
the USSR,’ he relates. And old ideas are new again. Gene 
points to promising new industrial uses for soybeans such as 
printing inks.
 “After all these years, Henry Ford would have been 
proud.”
 Photos show (1) A 1940 two-row pull type canvas 
combine, which harvested 10 acres of soybeans per day. 
Black and white. (2) Oliver and Grace Walston standing 
together on their porch. Their “fi rst soybean crop was only 4 
acres, planted with corn.” Color. (3) “Gene Walston’s used 
combine cost more than four times the price his father paid 
for the family’s 192-acre farm in 1932.” Color. (4) Aerial 
view of a soybean crushing plant. Black and white. Address: 
Associate editor.

2225. Amarnath, K.C.N.; Viswanatha, S.R. 1990. Path 
coeffi cient analysis for some quantitative characters in 
soybean. Mysore J. of Agricultural Sciences 24(3):312-15. *

2226. Bryan, Ford R. 1990. Beyond the Model T: The other 
ventures of Henry Ford. Detroit, Michigan: Wayne State 
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University Press. 205 p. Illust. Index. 29 cm.
• Summary: Discusses the great diversity of enterprises 
pursued by Henry Ford during his long business career, 
including his work with soybeans, chemurgy, and a 
sustainable society. A full-page black-and-white photo 
opposite the title page shows Henry Ford on his 78th 
birthday in 1941 in a wheat fi eld wearing a suit of soybean 
fabric. Includes discussions of: Ford’s English estate 
(Fordson Estates Ltd. and Boreham House; 5,000 acres of 
farmland in the historic Chelmsford district of Essex, 30 
miles northeast of London, England).
 Waterpower (Chap. 4) and Ford’s hydro-electric power 
plants, including those on the Saline River at Milan and 
Saline, which these were used for soybean processing. “As 
a boy, Henry Ford was intrigued by fl owing water. When 
he went with his father to nearby Coon’s Mill on the Rouge 
River where their corn and wheat were ground, he observed 
the waterwheel furnishing the power for grinding the grain. 
As schoolboys, he and his friends constructed a small dam 
in a ditch [in front of the Miller School at Dearborn]... and 
ran a homemade wheel to the delight of the other children. 
A painting on page 46 attempts to recapture this childhood 
waterwheel. A map (#77015) on page 50 shows the location 
of Ford Village Industries in southeastern Michigan. A 
large photo (p. 51, taken in May 1938; #188-23330) shows 
the renovated old gristmill at Saline, Michigan. In the 
background is the original 4-story gristmill building, in 
the foreground is the new solvent extraction building, and 
running under the original building is the stone-lined mill 
race, with water running in it.
 Chapter 12, “Ford Farms,” notes: “Henry Ford was 
perhaps fi rst and foremost a farmer, though with a well-
recognized mechanical talent. His ancestors had been eking 
out an existence on a small patch of leased stony earth in 
Southern Ireland for generations. So Henry’s father, as might 
be expected, soon after reaching America as a young man, 
exhibited a strong land-hungry appetite–accumulating more 
than two hundred acres of rich Dearborn soil in his own 
name within a span of about ten years... But in 1902, three 
years before his father died, Henry had bought the homestead 
property and evidenced his continuing interest in agriculture. 
Henry turned out to be infi nitely more land-hungry than 
his father.” At the peak of his holdings, Ford owned more 
than 3 million acres worldwide, an area about the size of 
Connecticut. “Near Dearborn were the fabulous Henry 
Ford Farms of southeastern Michigan,” which Henry Ford 
supervised closely... Beginning in 1932 Ford chose soybeans 
as the ideal crop for combined farm and industrial use... 
During 1932-33 he is said to have spent about $1,225,000 on 
soybean experiments involving 300 varieties. Nearly 7,400 
acres were planted to soybeans on his farms in Lenawee 
County yielding more than 100,000 bushels.” Varieties there 
included Itosan [Ito San], Manchu, Early Brown, and Black 
Eyebrow (p. 112-13).

 In the town of Richmond Hill (17 miles south of 
Savannah, Georgia) Ford conducted the Richmond Hill 
Experiment–which turned out to be “a dramatic social and 
economic revolution.” As part of this, he built the George 
Washington Carver School. Starting in 1937, agricultural 
research was prominent on his Georgia plantation, under the 
supervision of H.K. Ukkelberg (formerly one of Thomas 
Edison’s chemists). In 1937 “about 350 varieties of soybeans 
(Henry’s favorite crop) were grown and tested for oil content, 
resulting in selection of a variety yielding 22% oil, to which 
the name Seminole was given. Experiments with the spacing 
of soybeans in rows showed how to increase yields. Use of 
basic slag as a soil conditioner was found to increase yields 
by 30 to 40 percent.” Moreover, alcohol, made from sweet 
potatoes and from rice, was blended with gasoline for use as 
a motor fuel. Tung trees, perilla, crotolaria, chia, abutilon, 
goldenrod (as a potential source of rubber), and many other 
crops were also tested. Address: Historical researcher, Henry 
Ford Museum and Greenfi eld Village, Dearborn, Michigan.

2227. CGPRT Working Paper. 1990. CGPRT crops in 
Indonesia: 1960-1990. A statistical profi le. No. 4. xv + 63 p. 
25 cm.
• Summary: Contains a wealth of statistical data indicating 
progress of maize, soybean, groundnut, mungbean, cassava, 
sweet potato, and rice is presented. It draws upon a newly 
established statistical database and provides unique data 
sets such as district level development in production over 
20 years in selected provinces in Indonesia. Moreover, it 
presents wholesale and farmgate prices movements based 
on monthly averages of major crops. The report presents a 
fraction of the data available in the database of the Centre. 
Supplementary data can be made available on request.
 Table 5 shows that soybean production in Indonesia 
has increased from 339,000 tonnes in calendar year 1957 
to 1,151,000 tonnes in 1987. During this time, the yield has 
grown from 646 kg/ha to 1,056 kg/ha.
 Table 15 shows that Indonesia’s top soybean producing 
provinces in 1987 were East Java (413,394 tonnes), Central 
Java (135,907), Lampung (117,698), and Aceh (102,402). 
Within East Java in 1987, the top soybean producing districts 
were Jember (71,675), Banyuwangi (44,675), Pasuruan 
(35,686), and Lumajang (30,909).
 Tables 36 and 37 shows the retail prices of tofu and 
tempeh each month in Rp/kg from 1981 to 1988 in Surabaya. 
The prices have more than doubled during this period. Retail 
prices for these foods in Bandar Lampung are shown in 
tables 40 and 41.
 Table 43 shows Indonesian imports and exports of 
soybeans and soybean cake from 1963 to 1988. Soybean 
exports, which reached a peak of 36,000 tonnes in 1973, 
have been at or near zero since 1978. Soybean imports have 
climbed dramatically since 1971, reaching a record 465,839 
tonnes in 1988. Thus imports that year were equal to about 



SOYBEAN YIELDS AND YIELD RESEARCH (10 BCE to 2021)   1015

© Copyright Soyinfo Center 2021

40% of domestic production. Exports of soybean cake have 
always been negligible but imports have risen steadily since 
1975, reaching a peak of 306,716 tonnes in 1986, then 
dropping to 72,323 tonnes in 1988.
 Table 50 shows the total supply and domestic utilization 
of soybeans in Indonesia from 1968 to 1987. In 1987, of the 
1,411,000 tonnes available, 3% was used for seed and the 
rest was used for food. None was used for feed or use in non-
food industrial products. Per capita availability of soybeans 
increased from 3.28 kg/year in 1968 to 7.76 kg/year in 1987. 
In the peak year, 1986, it was 8.80 kg/year.
 Table 56 shows consumption per capita of GCPRT 
crops in Indonesia from 1981 to 1987. Tofu consumption has 
increased from 74 gm/week in 1981 to 82 gm/week in 1987, 
while tempeh consumption has decreased from 95 gm/week 
in 1981 to 86 gm/week in 1987. Address: CGPRT Centre, Jl. 
Merdeka 145, Bogor 16111, Indonesia.

2228. Food and Agricultural Organization of the United 
Nations. 1990. Soybeans: Area harvested, yield, and 
production. FAO Yearbook–Production (Rome, Italy) 44:107.
• Summary: The following nations are listed for the fi rst 
time as soybean producers in the FAO Production Yearbook. 
F = FAO estimate. Gabon: Harvested 3,000F ha in 1988, 
1989, and 1990.
 Honduras: Harvested 2,000 ha in 1989.
 Switzerland: Harvested 1,000 ha in 1988, 1989, and 
1990.

2229. Kurbanov, G.K.; Atabaeva, Kh.N. 1990. [Plant density 
and yield]. Tekhnicheskie Kul’tury No. 6. p. 19-20. [Rus]*
• Summary: In irrigated trials conducted in 1986-88, three 
soybean cultivars were grown at 350,000, 450,000 or 
550,000 plants/ha and given either no fertilizer or 80, 120, or 
160 kg/ha of phosphorus, in addition to 50 kg/ha of nitrogen 
and 80 kg/ha or potassium.
 Mid-season cultivars Uzbekskaya 2 and Dustlik 
grown at 450,000 plants/ha (for both fresh fodder and seed 
production) and given NK + 120 kg/ha of potassium, and 
the late maturing cultivar Uzbekskaya 6 grown at 450,000 
to 550,000 plants/ha (for fodder) and 350,000 plants/ha (for 
seed) and given NK + 160 kg/ha of potassium, gave the 
highest fresh fodder (39.9, 42.3, and 37.8-38.6 tonnes/ha, 
respectively) and seed yields. Effects of these treatments on 
yields of crude protein [CP] and fodder units [FU] are also 
described.
 Note: This journal was also titled Voprosy 
Uluchsheniya Kachestva Sel’skokhozyaistvennoi 
Produktsii, Trudy Nauchnoi Sessii Ukrainskoi Akademii 
Sel’skokhozyaistvennykh Nauk (Problems of Improving the 
Quality of Farm Production, Transactions of the Scientifi c 
Session of the Ukranian Academy of Agricultural Sciences). 
Address: Tashkent Agricultural Institute, Tashkent, 
Uzbekistan.

2230. Maesen, L.J.G. van der; Somaatmadja, Sadikin. eds. 
1990. Plant resources of South-East Asia 1: Pulses. ESCAP 
CGPRT Centre, Jalan Merdeka 99, Bogor, Indonesia. 105 p. 
Originally published at Wageningen, the Netherlands, 1989. 
Index of scientifi c plant names. Index of vernacular plant 
names. 25 cm. [57* ref]
• Summary: This publication deals with pulses currently 
being used and those whose role could be expanded in 
South-East Asia. Pulses are defi ned here as the dry edible 
seeds of legumes, which are members of the family 
Leguminosae.
 Contents: Editors and contributors. Prosea project 
personnel. Foreword. Introduction. Defi nition of pulses. 
Role. Botany: Taxonomy and wild relatives, morphology, 
growth and development. Ecology: Climates, soils. 
Agronomy: Place of pulses in cropping systems, sowing 
practices, management. Breeding and genetic resources. 
Prospects. Alphabetical [by scientifi c name] treatment 
of species: groundnut, pigeon pea, chickpea, soya bean, 
lablab (Lablab purpureus), grass pea, lentil, horse gram, 
tepary bean, runner bean, lima bean, common bean, pea, 
faba bean, moth bean, adzuki bean (Vigna angularis), a re 
(Vigna dalzelliana), black gram (Vigna mungo), mungbean 
(Vigna radiata), bambara groundnut [Voandzeia subterranea 
(L.) Thouras var. subterranea], rice bean and cowpea. 
Information on minor pulses. Legumes only occasionally 
used as a pulse. Literature [bibliography]. Glossary 
[extensive explanation of the terms used]. Acronyms of 
organizations. Acknowledgements. Sources of illustrations. 
The Prosea project.
 The section on soya bean (p. 43-47) was written by 
S. Shanmugasundaram & Sumarno, under the following 
headings: Synonyms. Vernacular names. Origin and 
geographic distribution. Uses. Production and international 
trade. Properties. Description. Growth and development. 
Other botanical information. Ecology. Propagation. 
Husbandry. Diseases and pests. Harvesting. Yield. Handling 
after harvest. Genetic resources. Breeding (including 
wild soybeans and perennial Glycine species). Prospects. 
Literature.
 “Prosea, short for ‘Plant Resources of South-East Asia,’ 
is an international project focused on South-East Asia. 
Its purpose is to make available the wealth of dispersed 
knowledge of plant resources for education, extension, 
research and industry through an illustrated multivolume 
handbook.”
 Note: As of 1995 the spelling of Bambara/Bambarra has 
apparently not been standardized. The AGRICOLA database 
shows the following number of records containing various 
spellings: Bambara groundnut 40, Bambarra groundnut 
23, Bambara groundnuts 5, Bambarra groundnuts 2. The 
plant’s scientifi c name is now Vigna subterranea. Address: 
1. Netherlands; 2. Coordinator for Legume Crops, Central 
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Research Inst. for Food Crops (CRIFC), Bogor, Indonesia.

2231. Kerntke, Ulrich. 1991. Soya: Not just for eccentrics. 
Dragoco Report No. 3. p. 83-97. [5 ref. Eng]
• Summary: An interesting overview of soybean production 
worldwide and the markets for tofu and soymilk in Europe. 
Figure 1 is a bar chart ranking countries that produce more 
than 1 million tonnes of soybeans by their yields in tonnes 
per hectare. The country with the highest yield by far is Italy 
(approx. 3.1 tonnes/ha), followed by Canada (2.3), USA 
(2.2), Argentina (2.1), Paraguay (1.8), Brazil (1.7), China 
(1.3), Indonesia (1.1), and India (0.8 tonnes/ha).
 Figure 2 is a graph of soybean production in 4 major 
countries and others from 1935 to 1990.
 Figure 3 shows world market share of soybean 
production among 4 major countries and others from 1935 
to 1990. The U.S. market share grew steadily until about 
1965, but has fallen ever since. Brazil’s market share showed 
signifi cant growth after 1965, and Argentina’s after 1975.
 Figure 4 shows the number of countries producing more 
than 100,000 tonnes of soybeans from 1935 to 1990. This 
number stayed steady at about 6-7 from 1935 to 1965, then 
rapidly increased to 15 in 1975 and 27 in 1990. Figures 6 
and 7 are bar charts showing consumption of tofu in 1986, 
with projections to 1992 in France, Great Britain, Germany, 
Netherlands, and the rest of the EC (especially Switzerland). 
In 1992 for tofu, Germany is expected to be the leader 
followed by Great Britain and France. For soymilk, Great 
Britain is expected to be by far the leader, followed by 
Germany and France. The source of the tofu and soymilk 
information is Institut für Agrarpolitik, Stuttgart. Address: 
Product Manager, Flavor Div., Dragoco, Gerberding & Co. 
GmbH, D-3450 Holzminden, Germany. Phone: (05531) 704 
327.

2232. Lequeau, J. 1991. Projet de developpement rural dans 
les districts de Niefang, Anisok et Micomiseng: Rapport 
annuel 1990 (Janvier à Novembre 1990) [Rural development 
project in the districts of Niefang, Anisok and Micomiseng 
in Equatorial Guinea: Annual report for 1990]. Paris: BDPA-
SCETAGRI. 66 p. March. See p. 14-15. Source: CIRAD 
(BDPA-C14478) Diffusion restricted. [Fre]
• Summary: The crops that were studied included soybeans, 
peanuts, corn, cowpeas, cassava, sweet potato, and rainfed 
rice. Pages 14-15 discuss Niébe [Niebe, niébés, niebes, 
cowpeas, Vigna unguiculata] and soya. “The cultivation 
of Niébe at the station of Dumasi has for its objective the 
production of seeds for distribution to women who wish to 
cultivate the plants themselves. This is the case in the district 
of Niefang...” During the fi rst season, soybeans (variety 
IRAT 274) were planted on 28 March 1990, 25 cm between 
seeds in rows 40 cm apart. During the second season, the 
same variety was planted on 20 Sept. 1990, 30 cm between 
seeds in rows 25 cm apart. Results of the fi rst season: On an 

area of 100 square meters (1 are), the yield of fresh pods was 
30 kg, and of dry seeds was 15 kg. The latter was equivalent 
to 750 kg/ha.
 Note 1. This is the earliest document seen (March 2021) 
concerning soybeans in Equatorial Guinea, or the cultivation 
of soybeans in Equatorial Guinea. This document contains 
the earliest date seen for soybeans in Equatorial Guinea, or 
the cultivation of soybeans in Equatorial Guinea (March 
1990). The source of these soybeans is unknown.
 Note 2. At the top of the title page of this report is 
written: Republique de Guinee Equatoriale, Ministere de 
Agriculture, de l’Elevage et Forets. Below the title is written: 
Ministère Français de la Coopération et du Développement 
[French Ministry of Cooperation and Development].
 Note 3. At the bottom of the title page is written: BDPA-
SCETAGRI (the publisher of this report), headquarters 
at 27 rue Louis Vicat, 75738 Paris Cedex 15, France. 
Phone: (1) 46 38 34 75/76. BDPA stands for Bureau pour 
le Développement de la Production Agricole. SCETAGRI 
stands for Société Centrale d’Equipement de Territoire du 
Secteur Agricole. Address: Paris, France.

2233. Sistachs, M.; Padilla, C.; Gomez, I.; Barrientos, 
A. 1991. Intercropping of forage sorghum, maize and 
soybean during establishment of different grasses in a 
montmorillonitic soil. II. Guinea grass (P. maximum Jacq.). 
Cuban J. of Agricultural Science (Cuba) 25(1):83-87. March. 
[10 ref. Eng]
• Summary: The highest accumulated yield (18.86 tonnes 
of dry matter per hectare) was achieved when sorghum was 
intercropped with guinea grass, followed by a soybean/
guinea grass system (12.15 tonnes dry matter/ha). Soybeans 
offered the highest percentage of protein, digestibility, and 
content of calcium and phosphorus. Address: Instituto de 
Ciencia Animal, San Jose de las Lajas, Havana, Cuba.

2234. Burton, J.W. 1991. Development of high-yielding 
high-protein soybean germplasm. In: Richard F. Wilson, ed. 
1991. Designing Value-Added Soybeans for Markets of the 
Future. vi + 135 p. See p. 109-17. [25 ref]
• Summary: “Abstract: Soybeans typically contain 
about 41.5% protein on a dry weight basis. However, 
the development of agronomically acceptable cultivars 
exhibiting higher protein concentration has been impeded 
by an apparent negative genetic correlation between percent 
protein and yield. Although the basis for this negative 
genetic correlation is unknown, a breeding method has been 
proposed that allows development of germplasm populations 
in which adverse genetic linkages between these traits are 
minimized. The proposed method utilized a restricted index 
in conjunction with recurrent selection technology for self-
pollinated crops. As applied in development of high-protein 
high-yielding soybean germplasm, this strategy is an effi cient 
way to accumulate genes that are favorable for increasing 
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both yield and protein. However, the concept of selection 
indices may be used in any type of selection system to attack 
diffi cult problems that require genetic recombination among 
selected genotypes and consideration of more than one trait.” 
Address: USDA Agricultural Research Service, Raleigh, 
North Carolina 27695.

2235. Knox, Steven D.; Krall, James M.; Nachtman, Jerry 
J. 1991. Soybean variety performance evaluation. Wyoming 
Agricultural Experiment Station, Annual Research & 
Extension Centers Progress Report MP-63. p. 217-20.
• Summary: Four soybean varieties were tested at 2 sites 
at Torrington as a possible value-added crop to be used as 
a protein source for the livestock industry. The inoculated 
seeds were planted on 23 May 1990 at the rate of 58 lb/
acre. The seeds contained 9.0–10.0% moisture at harvest. 
Irrigated soybean yields (calculated at 13% moisture) ranged 
from 54.4 bu/acre (2 varieties) to 31.4 bu/acre. Address: 1. 
Superintendent, Torrington Research & Extension Center, 
Route No. 1, Box 374, Torrington, WY 82240. Phone: 307-
532-7126.

2236. Cheng, Shui-Ho. 1991. Vegetable soybean area, 
production, demand, supply, domestic and foreign trade in 
Taiwan. In: S. Shanmugasundaram, ed. 1991. Vegetable 
Soybean: Research Needs for Production and Quality 
Improvement. Taipei, Taiwan: Asian Vegetable Research 
and Development Center (AVRDC). 151 p. See p. 17-21. 
Proceedings of a workshop held at Kenting, Taiwan 29 
April–2 May 1991. [7 ref]
• Summary: Contents: Abstract. Introduction. Area, 
production and yield [in Taiwan]. Foreign and domestic 
trade. Cultural practices. Research and development. 
Problems and future needs.
 The area planted to and production of vegetable 
soybeans in Taiwan increased from 7,139 ha and 42,839 
tonnes in 1983 to 9,852 ha and 63,163 tonnes in 1990. In 
1983 the yield was 5,938 kg/ha rising to 6,411 kg/ha in 
1990. Two crops are grown each year, in the spring and fall. 
Exports of vegetable soybeans from Taiwan increased from 
452 tonnes in 1972 to 34,821 tonnes in 1989. About 80% of 
Taiwan’s total production was for export. The export value 
(FOB) increased from US$47.6 million in 1987 to US$75 
million in 1990. The major market for the export of frozen 
vegetable soybean is Japan, which bought 99% of the total 
export volume in 1989. A new leading cultivar, KS #1, bred 
by AVRDC and the Kaohsiung District Agricultural Station 
(DAIS), was the fi rst offi cial release of a vegetable soybean 
in Taiwan. Address: Council of Agriculture, 37 Nan-Hai 
Road, Taipei, Taiwan.

2237. Hung, A.T.; Cheng, J.H.; Ma, C.H.; Kobayashi, 
H. 1991. Effect of fertilizer management and rhizobia 
inoculation on yield and quality of vegetable soybean. In: S. 

Shanmugasundaram, ed. 1991. Vegetable Soybean: Research 
Needs for Production and Quality Improvement. Taipei, 
Taiwan: Asian Vegetable Research and Development Center 
(AVRDC). 151 p. See p. 73-84. Proceedings of a workshop 
held at Kenting, Taiwan 29 April–2 May 1991. [3 ref]
• Summary: Contents: Abstract. Introduction. Materials 
and methods. Results and discussion: Effects of fertilizer 
application rate on yield. Effects of fertilizer application time 
on yield. Effects of different organic fertilizers on yield and 
graded pod ratio. Effects of different organic fertilizers on 
quality. Relations of soil properties with quality. Effects of 
rhizobia and nitrogen on nodule number. Investigations on 
graded pod yield, fertilizer, and profi t increase by rhizobia 
inoculation. Address: 1-2. Crop Environmental Improvement 
Div., District Agricultural Improvement Station, Kaohsiung, 
Taiwan; 3-4. AVRDC, P.O. Box 42, Shanhua, Tainan 74199, 
Taiwan.

2238. Lumpkin, Thomas A.; Konovsky, John. 1991. A 
critical analysis of vegetable soybean production, demand, 
and research in Japan. In: S. Shanmugasundaram, ed. 1991. 
Vegetable Soybean: Research Needs for Production and 
Quality Improvement. Taipei, Taiwan: Asian Vegetable 
Research and Development Center (AVRDC). 151 p. See p. 
120-40. Proceedings of a workshop held at Kenting, Taiwan 
29 April–2 May 1991. [187 ref]
• Summary: Contains the best bibliography of Japanese-
language documents about edamame seen to date, found and 
compiled mostly by Konovsky.
 Contents: Abstract. Introduction (and history). Trends 
in production and demand. Trends in research: Agronomy, 
biochemistry and plant physiology, breeding and germplasm, 
harvesting and processing, statistics and marketing, plant 
pathology. Research information. Apparent research needs: 
Agronomy, biochemistry and plant physiology, breeding 
and germplasm, harvesting and processing, plant pathology. 
Conclusion. Acknowledgments.
 Early references to immature soybeans (nama daizu, 
later aomame) appear in the 8th century A.D., when it is 
described as one of the sacred food offerings used in Shinsen,
mentioned in the record book of a royal treasure house 
called the Shosoin in the capital city of Nara*. Aomame 
is mentioned in the Engishiki, a guide to the conduct of 
government and religious affairs, published in 927 A.D. 
[Heian period] (Igata 1977). Later, in 1697, cultivation 
methods for vegetable soybeans were published in the book 
Nogaku Zensho [A Complete Book of Farming].
 “In Japan, the earliest forms of immature vegetable 
soybeans were called eda-nari-mame (branch-fruiting-bean) 
or azemame (rice-bund bean)* and were probably not well 
distinguished by the characteristic sweet, savory fl avor of 
current edamame until the Kamakura period (1192-1336) 
or later, when they became part of Buddhist cuisine. By the 
middle Edo period, vegetable soybean harvest had advanced 
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from October to August and farmers’ wives began selling 
boiled stems with attached pods on the streets of Edo (early 
Tokyo), particularly during the Festival of the Dead (Obon) 
in August. At that time, vegetable soybean began being used 
as it is today, i.e. as a snack food, hors d’oeuvre, or appetizer, 
usually with alcohol consumption, which explains one of 
its English nicknames: Beer Bean. (* Source: K. Yamauchi. 
1990. “Travels to Study Riddles: Edamame” Nozogaku no 
Tabi: Edamame. July 27. TV Mook, NTV/YTV, Japan. Note: 
Shinsen is ritual preparation of food to purify the body).
 “The dramatic increase in affl uence and beer 
consumption following the Meiji Restoration in 1868 can 
be partially attributed to a large-scale import of European 
technology, including German technology for beer 
production. The culture which centered around drinking and 
snacking expanded, creating a strong demand for vegetable 
soybeans. The saltiness of the beans is thought to be the 
perfect complement to beer. The increase in vegetable 
soybean consumption resulted in it gaining the attention of 
agricultural and food scientists, and the development of over 
400 varieties. Vegetable soybean has now become so distinct 
from soybeans in the minds of urban consumers that most do 
not recognize it as the same species as soybeans.
 “Demand for vegetable soybean in Japan is thought to 
have evolved through four phases in society, in addition to its 
routine use by farm families. The fi rst was a sacred offering 
to the Kami during the Nara period (Shinsen), the second 
as a food for religious purifi cation during the Kamakura 
period (Shojin Ryori), the third as popular street fare among 
the Samurai during the Edo period, and the fourth, after the 
Meiji Restoration in 1868, when it became the most popular 
accompaniment for beer. Figure 1, a graph, shows that the 
meteoric rise in vegetable soybean consumption closely 
parallels the increase in beer consumption in Japan because 
of the complementary nature of the saltiness of the vegetable 
soybeans and the taste of beer.”
 “The second major impetus to vegetable soybean 
production was the spread of refrigeration, fi rst to the 
commercial sector, especially to bars and beer gardens in the 
post-war period, and later to the residential sector in the late 
1960s and early 1970s when household refrigerators became 
widely used. The commercial sector currently uses about 
65% of frozen vegetable soybean, while the residential sector 
uses about 35%. The year-round consumption of vegetable 
soybean has increased in line with the growing popularity of 
frozen foods in general.
 “A current major impetus to the use of frozen vegetable 
soybean is the changing role of women in Japan. More than 
half of all Japanese women are now employed outside of the 
home, and are thus becoming more unwilling and unable 
to prepare elaborate meals from basic ingredients... Frozen 
vegetable soybean is thought to have been marketed in Japan 
after World War II, but large-scale distribution did not begin 
until 1965, about the same time the Ministry of Agriculture, 

Forestry, and Fisheries began keeping formal production 
statistics for vegetable soybean. Production in Taiwan 
began around 1966, when several large, Japanese trading 
companies introduced it as an export crop, and exports to 
Japan began around 1972.”
 Fig. 2, a bar chart (p. 123), shows vegetable soybean 
area, production (of pods), and yield in Japan from 1946 to 
1988. Total production in Japan gradually increased from 
30,100 tonnes in 1946 to a peak of 121,900 tonnes in 1982, 
after which it declined slowly to 105,000 tonnes in 1988. 
Yields were highest in 1969, reaching almost 10 tonnes/ha, 
then steadily dropped, falling to 7.3 tonnes/ha in 1988.
 Fig. 3 is a chart titled “Pedigrees of popular vegetable 
soybean varieties currently grown in Japan” (p. 126). Early 
ancestors include: Wase-midori, Tsurunoko, Osodefuri 
[Sodefuri]. Detailed information on each variety is given in 
the text.
 Research needed on harvesting and processing: “The 
most diffi cult problem facing growers is knowing when to 
harvest vegetable soybean... Second, to control production 
costs, methods of mechanically harvesting vegetable soybean 
need to be refi ned. If harvesters can be developed that do 
not drop, bruise, or break pods, the technology can replace 
expensive hand labor” (p. 130).
 Note: This paper contains the best bibliography seen 
of Japanese-language publications on edamame. The 
Acknowledgments section (p. 130) states: “Most of the 
following bibliography [187 references] was collected and 
the articles translated while John Konovsky was a Fulbright 
Fellow at Iwate University in 1990; special thanks go to Dr. 
N. Kaizuma at Iwate University for his guidance.” Address: 
East Asian Crop Development Program, Dep. of Crop and 
Soil Sciences, Washington State Univ., Pullman, WA 99164-
6420.

2239. Takahashi, Nobuo. 1991. Vegetable soybean varietal 
improvement in Japan–Past, present and future. In: S. 
Shanmugasundaram, ed. 1991. Vegetable Soybean: Research 
Needs for Production and Quality Improvement. Taipei, 
Taiwan: Asian Vegetable Research and Development Center 
(AVRDC). 151 p. See p. 26-29. Proceedings of a workshop 
held at Kenting, Taiwan 29 April–2 May 1991.
• Summary: Contents: Abstract. Introduction. Breeding 
system. Breeding objectives. Genetic resources. Future 
prospects.
 Vegetable soybeans grown in Japan are consumed late 
in the summer, mainly in July and August, and therefore very 
early or early varieties are used. They are ready to harvest 
about 90 days after the seeds are planted. Those consumed 
in the winter are imported from Taiwan, Thailand, or New 
Zealand. The breeding goal is a high yield of 9-10 tonnes/ha. 
In olden times vegetable soybeans were used as an offering 
at festivals during O-bon (August 16) and Tsukimi (Sept. 9).
 Table 1 titled “Main vegetable soybean varieties” (p. 27) 
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contains the following columns: Variety, breeding system 
(local variety, pedigree, cross, mutation–radiation), maturity 
(early to late), pod size, pubescence color, seed coat color, 
notes (incl. place or name of developer, incl. private seed 
co.). The following varieties are listed: Datcha, Krosai-
chamame, Hiradoko, Tanbaguro, Okuhara 1 gou, Wase 
Midori, Tokyo Wase, Saporo Midori, Yukimusume, Mosono 
Green, Kita no Siki [Shiki], Green-75, Echigo Musume, Hatu 
[Hatsu] Musume, Iwa-mame-kei 1, Experiment Station, Iwa-
mame-kei 4. Address: Nagano Chushin Agric. Exp. Station, 
Nagano, Japan.

2240. Bolat, B. 1991. Soybean production in Turkey. 
Eurosoya No. 7/8. p. 44-46. June.
• Summary: Soybean production in Turkey, particularly 
in the Black Sea Region, has been carried out since 1950. 
Production has increased from 12,000 tonnes (yield: 1,090 
kg/ha) in 1970 to 230,000 tonnes (yield: 2,300 kg/ha) in 
1987. The soybean is Turkey’s third largest oilseed crop, 
following sunfl owerseeds and cotton seeds. About 90% 
of Turkey’s soybeans are grown in the Çukurova region, 
because of its advantageous climate. Within this region, 75% 
of the soybeans are grown in the province of Adana, located 
on the Mediterranean Sea. Address: Çukurova Agricultural 
Research Inst., Adana, Turkey.

2241. Jockovic, D.J.; Vidic, M.; Hrustic, Milica; Vranes, 
S. 1991. Soybean breeding at the Institute of Field and 
Vegetable Crops in Novi Sad. Eurosoya No. 7/8. p. 20-26. 
June. [11 ref]
• Summary: The principal target of the breeding program is 
the development of new, high-yielding varieties of maturity 
groups 0, I, and II. “There are separate programs for early 
varieties, maturity groups 00 and 000, and for high-protein 
varieties. Approximately 250 cross combinations are made 
annually. About 5,000 lines are tested in small- and large-
plot trials each year. Nineteen varieties have been developed 
so far. The Institute’s soybean varieties NS-6, NS-9, NS-10, 
NS-16 and Kolubara are grown on a signifi cant acreage in 
Yugoslavia.” The variety Kolubara is the best performer with 
the yield of 5.14 tonnes/ha. Yugoslav soybean production 
of about 240,000 tonnes in 1987 cannot meet the country’s 
demand. Address: Faculty of Agriculture, Inst. of Field and 
Vegetable Crops, Novi Sad, Yugoslavia.

2242. Tanasch, Laila; Ebermann, R. 1991. Yield comparison 
of some soybean varieties and their classifi cation through 
gel-electrophoretic separation. Eurosoya No. 7/8. p. 16-19. 
June. [13 ref]
• Summary: “In the post-war period, interest in soybean 
production gradually declined till it has almost diminished. 
Dietary habits changed dramatically in the post-war period in 
favor of animal protein consumption which also contributed 
to the decline in soybean production. its cultivation in 

Austria has ceased completely.
 “Recently, cultivation of soybean in the central 
European countries is getting a new impetus as an alternative 
plant type which can offset the overproduction in wheat, 
grapes, sugar-beet, etc. But its cultivation in Austria is 
still regarded as a low priority crop. This is partly due 
to economic reasons, as the prices for imported soybean 
products are much lower than those of natively produced 
ones.
 “Soybean yield depends considerably on environmental 
conditions, and it fl uctuates according to season, cultivation 
area, etc. Yield instability causes price fl uctuations creating 
uncertainty in soybean management and farm organization. 
These factors contribute to be a lack of interest in reviving 
soybean cultivation in Austria.
 “This yield instability could be ascribed to unsuitable 
varieties tested. No further efforts have been taken to breed 
new varieties adapted to Austrian conditions which are 
distinguished by its short and cold vegetation seasons. There 
is no incentive to motivate private plant breeders to invest 
in soybean breeding programs and the state plant breeding 
units are unable to undertake such a task with their limited 
fi nancial and personal facilities. Some enthusiastic interest in 
breeding soybean is now being undertaken at the University 
of Agriculture, Plant Breeding Department, Vienna. This 
report represents a part of the ongoing program.” Address: 
Inst. of Agronomy and Plant Breeding, Univ. of Agriculture, 
Gregor Mendel-Strasse 33, A-1180, Vienna, Austria.

2243. Anwarhan, Hans; Rondot, Pierre. 1991. Technology 
adoption in Indonesia: Promoting farmer participation in 
research. The case of soybean. Palawija News (Bogor, 
Indonesia) 8(3):8-11. Sept. Paper presented at a regional 
workshop: Increasing Soybean Production in Asia, 
Phitsaoluk, Thailand. Held 21-24 Aug. 1990.
Address: 1. Agronomist and National Co-ordinator of 
SYGAP (Soybean Yield Gap Analysis Project) in Indonesia; 
2. Agricultural Economist, SYGAP Project. Both: ESCAP 
CGPRT Centre, Bogor, Indonesia.

2244. Gehl, David. 1991. Re: Field trials with soybeans at 
the experimental farm, Indian Head, Saskatchewan, Canada. 
Letter to William Shurtleff at Soyfoods Center, Oct. 1–in 
reply to inquiry. 1 p. Typed, with signature on letterhead.
• Summary: “In the early fi eld trials, soybeans were found to 
be unadapted for fi eld production in this area because there 
was insuffi cient heat units in most years. Soybeans were, 
however, included as a green manure, fallow substitute in 
a cereal rotation experiment. However, the 60 lb per acre 
seeding rate for soybeans was a serious obstacle to adoption 
of this practice. Since this early work soybeans have been 
grown here off and on when earlier maturing varieties have 
been introduced. The most recent tests conducted on the 
Indian Head Experimental Farm were in 1982 when frost 
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prevented maturation and harvesting (as was the case in 
1897). A Soybean Field Trial was sown and harvested in 
1981. There were 13 varieties. The highest yielded 835 kg/
ha. An early variety from southern Ontario, Maple Presto, 
averaged only 676 kg/ha.” Address: Head, Seed Increase 
Unit, Experimental Farm, Box 760, Indian Head, SASK S0G 
2K0, Canada.

2245. CGPRT Working Paper. 1991. CGPRT crops in 
Thailand: A statistical profi le, 1960–1990. No. 9. xv + 99 p. 
25 cm.
• Summary: Contents: List of tables. List of graphs. 
Foreword. Acknowledgements. Tables: General indicators, 
crop production–national, crop production by region, crop 
production by province, production cost, commodity prices, 
trade, consumption. Graphs. General notes on tables.
 Table 2.5 shows that soybean production in Thailand 
has grown from 54,300 tonnes in 1971 to 517,000 tonnes in 
1988, while yield has increased from 943.8 kg/ha to 1,318.8 
kg/ha during the same period. 1 hectare = 6.25 rai/rais.
 Table 3.5 shows that in 1988 soybean production was 
by far the largest in the northern region (383,436 tonnes), 
followed by north-eastern region (80,520 tonnes), and the 
central plain region (52,855 tonnes). No soybeans were 
reported in the southern region. Tables 4.13 and 4.14 shows 
that Thailand’s top 4 soybean producing provinces in 1988 
were Sukhothai (103,131 tonnes), Chiang Mai (58,450), 
Kamphaeng Phet (39,043), Loei (37,829), and Phetchabun 
(33,713). All but Loei were located in the northern region.
 Table 8.1 shows that domestic consumption of soybean 
in Thailand has grown from 49,000 tonnes in 1972 to 
618,000 tonnes in 1987. Soybean exports have decreased 
from a peak of 24,000 tonnes in 1975 to only 7 tonnes in 
1989. Two crops of soybeans are produced each year. The 
fi rst is during July-November, while the second crop is 
during December-April of the next year. Address: CGPRT 
Centre, Bogor, Indonesia.

2246. Food and Agricultural Organization of the United 
Nations. 1991. Soybeans: Area harvested, yield, and 
production. FAO Yearbook–Production (Rome, Italy) 45:107-
08.
• Summary: The following nations are listed for the fi rst 
time as soybean producers in the FAO Production Yearbook. 
F = FAO estimate. Nepal: Harvested 21,000 ha in 1989, 
1990F, and 1991F.
 Saudi Arabia: Achieved yields of 1,250 kg/ha in 1991.
 Germany FR [Federal Republic = West Germany]: 
Harvested 2,000 ha in 1989 and 1990, and 1,000 ha in 1991.

2247. Mirkhabibov, O.M.; Ermatova, D.E. 1991. [Soyabeans 
in the Golodnaya steppe]. Kormovye Kul’tury No. 1. p. 26-
27. [Rus]*
• Summary: From 1986 to 1988 trials were conducted in the 

Sirdar’ya region of Uzbekistan on soybean cultivars Dustlik 
and Khodson. Average seed yields were 3.62 tonnes/ha and 
3.30 tonnes/ha respectively, compared with 3.21 tonnes/
ha for the standard cultivar Uzbekskaya 2. Three other 
cultivars gave lower yields. Address: Agricultural Institute, 
Samarkand, Uzbek SSR.

2248. Tikhonova, O.R. 1991. [Yield of soyabean varieties 
under irrigation in the Tselinograd province of northern 
Kazakhstan]. Nauchno Teknicheskii Biulleten’ Vsesoyuznogo 
Ordena Lenina i Ordena Druzhby Narodov Nauchno 
Issledovatel’skogo Instituta Rastenievodstva 1991. No. 213. 
p. 65-66. [Rus; eng]*
Address: VIR, St. Petersburg, Russia.

2249. Coble, Claudia J.; Sprau, G.L.; Nelson, R.L.; et 
al. 1992. Evaluation of the USDA soybean germplasm 
collection: Maturity groups 000 to IV (PI 490.765 to PI 
507.573). USDA Technical Bulletin No. 1802. 61 p. Feb.
• Summary: Contents: Introduction. Maturity groups 000 
to 0: Tables: (1.1) Identifi cation and origin information for 
USDA soybean germplasm in maturity groups 000 to 0, 
PI 490.756 to PI 507.573: PI Number, foreign collection 
number, country of acquisition, country of origin, year 
introduced or released, maturity group. (2.1) Descriptive 
data for USDA soybean germplasm in maturity groups 000 
to 0, PI 490.756 to PI 507.573: Entry (variety name or PI 
number), maturity group, stem termination (determinate, 
indeterminate, semi-determinate), shattering (only for those 
grown in Illinois; early or late), fl ower color, pubescence 
(color, form, density), pod color, seedcoat (luster, color 
{buff, black, black hilum with brown outer ring, brown, gray, 
green, greenish brown, imperfect black, reddish brown, tan, 
yellow}), hilum color (same choices as seed color), other 
traits (seed, leaf, plant). (3.1) Agronomic data for USDA 
soybean germplasm in maturity groups 000 to 0, PI 490.756 
to PI 507.573, grown at St. Paul, Minnesota: Entry, fl owering 
(days after May 31), maturity (days after May 31), lodging 
(score), height (cm), seed (quality score, mottling score, 
weight {100 gm/seed}, yield {1000 kg/ha at 13% moisture}). 
(4.1) Seed composition data for USDA soybean germplasm 
in maturity groups 000 to 0, PI 490.756 to PI 507.573, 
grown at St. Paul, Minnesota: Entry, maturity group, seed 
composition (protein %, oil %), oil composition [fatty acids] 
(palmitic %, stearic %, oleic %, linoleic %, linolenic %, 
other %).
 Maturity groups I to IV: The tables are identical in 
format to those above except that the soybeans were grown 
at Urbana, Illinois. Address: 1. Agronomist; 2. Agricultural 
research technician; 3. Supervisory research geneticist. All: 
USDA-ARS.

2250. Prevedell, Donna. 1992. Soybeans: So organic? These 
farmers substitute management for pesticides to fi ll market 
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niches. Soybean Digest. Mid-March. p. 38-39.
• Summary: Glen Spray and his brother Rex have been 
growing soybeans organically for 20 years on their 700 
acres of their farm in Mt. Vernon, Ohio. They earn $10.50 to 
$12.00 a bushel and get yields of 50 bu/acre, “The Organic 
Crop Improvement Association reports only about 90,000 
soybean acres, less than 0.2% of the U.S. total, were farmed 
organically in 1990. Why so few farmers are willing to 
devote so few acres to highly profi table organic soybeans is a 
mystery to veteran organic growers. From Nebraska to Ohio 
they routinely raise 40- to 60-bushel per acre crops, earn 
15% to 100% over market prices and spend less on inputs 
than their mainstream neighbors. And they do it with the 
same machinery and practices found on conventional farms.” 
Spray notes that 50 years ago all farmers grew their soybean 
organically. On level ground, they use a 4-year rotation of 
corn, soybeans, wheat or oats, and red clover. Aside from 
bedding from the cattle barn, no commercial fertilizer or 
lime has been applied for 2 decades. They plant Amsoy 
and Vinton varieties for the white hylum and higher protein 
content required by the tofu market. Details of the crop cycle 
are given. Four other farmers growing organic soybean can 
be found in Edgar, Nebraska.

2251. Shannon, D.A.; Kueneman, E.A.; Wright, M.J.; Wood, 
C.W. 1992. Fertilization effects of soybean growth and 
yield in the Southern Guinea Savanna of Nigeria. J. of Plant 
Nutrition 15(5):639-58. May. [20 ref]
• Summary: Soybean production is increasing in the savanna 
regions of West Africa. Yet there is little information 
concerning the soybean’s nutrient requirements in this 
region. Trials were conducted at 5 locations in the Southern 
Guinea Savanna of Nigeria to determine the response 
of soybeans to phosphorus (P), potassium (K), and to a 
combination of secondary elements and micronutrients. 
Responses to P varied with the P status of the soil and with 
the application of the secondary elements and micronutrients. 
Fertilization with K had no effect on yield.
 This research was conducted under the auspices of the 
Haiti Agroforestry Research Project, Southeast Consortium 
for International Development / Auburn University, c/o 
Lynx Air, P.O. Box 407139, Ft. Lauderdale, Florida 33340. 
Address: Dep. of Agronomy and Soils, 202 Funchess Hall, 
Auburn Univ., Alabama 36849-5412.

2252. Ariyaratne, H.P. 1992. Analysis of the soybean yield 
gap in Sri Lanka. Palawija News (Bogor, Indonesia) 9(4):7-
10. Dec. [5 ref]
• Summary: Contents: Introduction. Soybean yield gap. 
Causes of the yield gap. Moisture stress. Poor stand 
establishment. Low investment in improved technology. 
Poor nodulation. Poor facilities for marketing and low 
farm-gate prices. Competition from weeds. Crop loss due to 
insect pests and diseases. Breakdown of extension services. 

Prospects for reducing the soybean yield gap in Sri Lanka.
 Tables: (1) Price per unit protein of common foods in Sri 
Lanka (soybean is the least expensive). (2) Extent / area and 
production of soybean in Sri Lanka (1973-1988), in maha 
season (Oct/March) and yala season (April/Sept). (3) Extent 
/ area, production and yield of soybean in the Anuradhapura 
district, maha and yala seasons, 1975/76 to 1987/88.
 (4) Performance of 3 soybean cultivars at the 
Agricultural Research Station, Maha Illuppallama, Sri 
Lanka: Hardee 4,877 kg/ha. Bossier (4,627 kg/ha). Pb-1 
3,606. The fi rst two originated in the USA, the 3rd in 
India. (5) Performance of some soybean varieties tested in 
coordinated varietal trials.

2253. Kolak, Ivan; Henneberg, R.; Milas, S.; Radosevic, J.; 
Satovic, Z. 1992. Soybean breeding and seed production in 
Croatia–Current status and perspectives. Eurosoya No. 9. p. 
76-84. Dec. [31 ref]
• Summary: “Soybean seed was introduced from China by 
sailors from Dubrovnik for the fi rst time in 1800 and, the 
same year it was planted in Dubrovnik, Konavle, Slano and 
Ston under the name ‘Chinese yellow beans’ (p. A. Buconjic 
1804 cit. according to fra. I. Simic, 1826). Soybean was 
spread from Dubrovnik to the Neretva Valley (Opuzen, 
Metkovic, Caplijna, Mostar) and the seeds were used for 
human consumption and as poultry feed. The Franciscans 
from Dubrovnik selected the best plants from crops and 
the seed was sold on markets. As early as 1804 the seed 
selected within soybean population was sold under the 
name “Dubrovnik yellow beans” and since then individual 
selection of soybean population began. During the 19th 
century, by constant selection of the best and healthiest 
plants, soybean production began to be based upon 
domesticated and well adapted indigenous populations and 
selected lines. Soybean was grown mainly in gardens and 
rarely as a major crop. It was used for human consumption 
and as feed for livestock.
 “A planned introduction of soybean to Croatia was 
initiated by the Austrian biochemist Friedrich Haberlandt 
(lived 1826-1878) after the seed exhibition in Vienna in 
1873. He introduced about 20 cultivars from China, Japan, 
Korea, Tunisia and Transcaucasia and carried out several 
multicultivar adaptation trials from Bohemia to Dubrovnik. 
Unfortunately his intentions were misunderstood and 
that was the main reason why soybean did not spread 
signifi cantly in Croatia at that time.
 “More comprehensive work on the introduction of 
soybean in Croatia was carried out by Stjepan Cmelik 
in Korija near Virovitica. The lack of cattle feed in 1921 
stimulated him to import several cultivars from China and 
Manchuria. He tested them and selected only those plants 
which reacted favourably to agroecological conditions. 
In this way he started soybean selection in Croatia and 
after several years the so-called ‘Cmelik’s soybean’ was 
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developed and largely extended over the regions of Posavina 
and Slavonija region (maturity group 1). Friedrich Reiner 
continued to grow ‘Cmelik’s soybean’ on his farm near 
Osijek selecting the best plants and he created his own 
improved cultivar named ‘Osjecka’. Between 1931 and 1934 
seed yield of the cultivar ‘Osjecka’ varied from 1.6 to 2.2 
tons/hectare and that was the reason why it was extended 
over Podunavlje, Posavlje, Romania and Bulgaria.
 “Academician Alois Tavcar brought Manchurian 
soybean populations from Prague [Czechoslovakia] in 1918 
and began his research work at the Faculty of Agriculture 
and Forestry in Zagreb. By individual selection of the 
best plants from introduced populations he released the 
fi rst domestic soybean cultivars M 7, M 14 and M 60 (M 
stands for Maksimir, experimental fi eld near the Faculty 
of Agriculture in Zagreb). These cultivars had shorter 
vegetation than Cmelik’s and Osjecka and were spread in the 
production of the northwest region of Croatia, as well as in 
Slavonia and Srijem.
 “During the second world war the old genotypes were 
saved. After the war more intensive soybean introduction 
and breeding started in Croatia. The new young generation 
of plant breeders–Tavcar’s successors–continued to work on 
soybean breeding and seed production: V. Milinlkovic (1946-
1950) and Ruzica Henneberg (1952-1953 and 1958-1992)–
Tavcar’s assistants at the Faculty of Agriculture in Zagreb; 
D. Palaversic (1946-1950) at the Institute for Plant Breeding 
and Crop Production in Botinec near Zagreb; M. Budisic 
(1945-1970), Marija Vrataric (1970-1992) and M. Krizmanic 
(1973-1978) at the Institute of Agriculture in Osijek; I. Vicic 
(1960-1980), F. Satovic (1960-1980) and I. Kolak (1973-
1987) in the Croatian Agricultural Centre in Zagreb–Sesvete. 
During this period a considerable number of cultivars and 
lines were released...
 Note: As of Sept. 2015, Osijek is the 4th largest city in 
Croatia.
 “The world-wide gene-collections were established at 
the Faculty of Agriculture in Zagreb–Maksimir (Milinkovic, 
Henneberg), Zagreb–Botinec (Palaversic), Zagreb–Sesvete 
(Satovic) and Osijek (Vrataric). In the 1950s D. Palaversic 
started to work on maize breeding and the soybean gene-
collection from Botinec was transferred to the Faculty of 
Agriculture, Zagreb–Maksimir. The same thing happened in 
1987 with the gene-collection of the Croatian Agricultural 
Centre when I. Kolak came to work at the Faculty of 
Agriculture from the Centre. In 1982 Jasna Radosevic started 
to work on the soybean breeding programme at the Faculty 
of Agriculture.
 “From 1950 to 1980 many introduced and domestic 
cultivars were examined in a network of small-plot 
multicultivar trials at various locations arranged in 
conjunction with the Agricultural Extension Service. 
From 1979 to 1989 the Faculty of Agriculture in Zagreb 
and Institute of Agriculture in Osijek joined the European 

network on soybean.”
 Graph 1 shows soybean area and yield from 1947 to 
1990. Prior to 1981 soybean area was less than 5,000 ha; 
it reached about 5,000 ha in 1949, 1950, and 1973. During 
the 1980s soybean area grew rapidly from about 2,000 ha in 
1980 to 27,000 ha in 1990. Yield rose steadily from about 
600 kg/ha in 1947 to 2,000 kg/ha in 1959 to 2,750 kg/ha 
in 1989. Table 1 shows cultivars released in Croatia from 
1804-1991, including the breeder’s name, cultivar name, 
maturity group, year of release, production region, and 
range of yields. The earliest variety was Chinese Yellow 
Beans, Maturity Group 1, in 1804, grown in Dubrovnik and 
Hercegovina.
 Table 3 shows minimal and maximal yields of Croatian 
soybean cultivars in small plot trials from 1980 to 1990. The 
record yield of 4.5 tonnes/ha was attained by the cultivar 
named Tisa at Darda in 1988.
 Note: This document contains the 2nd earliest date seen 
(June 2015) for soybeans in Croatia, or the cultivation of 
soybeans in Croatia (1800). The source of these soybeans 
was China. Address: Faculty of Agriculture, Univ. of Zagreb, 
Svetosimunska 25, 41000 Zagreb, Croatia.

2254. Reichart, A. 1992. Soybean production in Austria. 
Eurosoya No. 9. p. 54-57. Dec.
• Summary: This report consists of 4 pages of tables and 
fi gures. A map shows Austria’s main soybean production 
areas. The area planted to soybeans in Austria has increased 
signifi cantly in recent years. It was 250 ha in 1987, 5,300 ha 
in 1988, 5,020 ha in 1989, 9,350 ha in 1990, 15,040 ha in 
1991 and 51,280 ha in 1992.
 Production has also increased; it was 9,080 tonnes 
in 1988, 10,411 tonnes in 1989, 12,189 tonnes in 1990 
and 31,635 tonnes in 1991. In 1991 the yield was 
2,090 kg/ha. Address: Niederoesterreichische Landes-
Landwirtschaftskammer, Postfach 124, A-1024, Vienna, 
Austria.

2255. Varga, Boris; Vrataric, M.; Pospisil, A.; Kolak, I. 1992. 
Soybean production in Croatia. Eurosoya No. 9. p. 72-75. 
Dec. [Eng]
• Summary:  The soybean has been grown in Croatia for 
over 50 years. However until the early 1970s both the area 
planted to soybeans and the research on soybeans had been 
insignifi cant. In the period from 1973 to 1981, soybean 
production fl uctuated between 2,500 and 8,000 tonnes per 
year, with an average annual yield of 2.0 tonnes/ha. After 
1981 soybean production in Croatia began to grow faster 
than almost any other crop in Croatia. The area planted to 
soybeans has now stabilized at about 26,000 ha (90% on 
state farms and 10% on private farms), with production 
ranging from 55,000 to 64,000 tonnes. In 1989 a record 
national yield of about 2,700 kg/ha was achieved. A graph 
shows soybean yield and production in Croatia from 1970 to 
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1990. Most of the country’s soybeans are grown in eastern 
Croatia, in the provinces of Slavonia [Slavonija] and Barania 
[Baranja], due to favorable growing conditions. Address: 
Faculty of Agriculture, Univ. of Zagreb, Svetosimunska 25, 
41000 Zagreb, Croatia.

2256. Vavrac, Jan; Kubova, Anna. 1992. The successes and 
problems of the growing of soybeans in Czechoslovakia. 
Eurosoya No. 9. p. 58-61. Dec. [Eng]
• Summary: The fi rst attempts to introduce soybeans to 
Czechoslovakia were made 100 years ago in the Southern 
Slovakia region. Today the country imports 15,000 to 20,000 
tons of soybeans. During the past 20 years soybean acreage 
in Czechoslovakia has increased slowly; it is presently about 
11,000 ha with average yields of 1.51 tons/ha. The most 
progressive growers are attaining average yields of 2.07 
tons/ha over several years. Some growers have even attained 
yields of 3.9 tons/ha (at the agricultural cooperative of 
Calovo, in 1986, using variety BS-31).
 Much work on soybeans has been conducted by Dr. T. 
Sinsky and his colleagues at the Research Institute of Crop 
Production in Piestany. There are also teams of soybean 
breeders working at Topolniky, Horni Mostenice, and 
Lednice na Morave; plant physiology researchers at the 
University of Agriculture in Nitra; and plant microbiology 
researchers at the Research Institute of Crop Production 
in Prague. The authors’ colleagues at Lomonosonova have 
worked out technologies for growing soybeans on a large 
scale. Guarantee of a system of growing the soybeans in 

Slovakia is an agricultural cooperative name Kamenicna 
situated in southwest Slovakia.
 Six diffi culties which affect soybean growers are listed, 
including the lack of companies to process soybeans, and the 
lack of a tradition of using soybeans as food. “This unwanted 
situation is being changed nowadays on account of increased 
interest in healthy food, vegetarianism, and macrobiotics.” 
There are limited conditions for growing soybeans in 
Czechoslovakia. They can be grown successfully only in the 
warmest regions of southwest Slovakia, southern Moravia, 
and the eastern Slovakia valley. Also discusses: The agro-
climatological conditions for growing soybeans in these 
areas, maturity groups, experiments at Kubova to increase 
yields 20-40%, herbicides, irrigation, soybean diseases 
(especially Downy mildew, plus bacterial and viral diseases). 
Address: Univ. of Agriculture, Lomonosonova 2, 949 76 
Nitra, Slovakia.

2257. Ariyaratne, H.P. 1992. Analysis of the soybean yield 
gap in Sri Lanka. In: Increasing Soybean Production in Asia: 
Proceedings of a Workshop. 1992. Bogor, Indonesia: CGPRT 
Centre. 187 p. See p. 167-75. Held 21-24 Aug. 1990 at 
Phitsanulok, Thailand. [3 ref]
• Summary: Contents: Introduction. Soybean yield gap. 
Causes of the yield gap. Moisture stress. Poor stand 
establishment. Low investment in improved technology. 
Poor nodulation. Poor facilities for marketing and low 
farm-gate prices. Competition from weeds. Crop loss due to 
insect pests and diseases. Breakdown of extension services. 



SOYBEAN YIELDS AND YIELD RESEARCH (10 BCE to 2021)   1024

© Copyright Soyinfo Center 2021

Prospects for reducing the soybean yield gap in Sri Lanka. 
Acknowledgement. Address: Deputy Director (Research), 
Agricultural Research Station, Maha Illuppallama, Sri Lanka 
and National Coordinator Grain Legume Improvement.

2258. Baten, M.A.; Agboola, A.A.; Mutsaers, H.J.W. 1992. 
An exploratory survey of soybean production in Ayepe, 
Nigeria. In: K. Mulongoy, et al., eds. 1992. Biological 
Nitrogen Fixation and Sustainability of Tropical Agriculture: 
proceedings of the Fourth International Conference of 
the African Association for Biological Nitrogen Fixation 
(AABNF),... Chichester, UK: Wiley. xiv + 488 p. See p. 333-
42. [10 ref]
• Summary: “In 1988 a fi eld survey was conducted on 
soybean... production trials at Ayepe in Nigeria. The survey 
investigated yield variability, fertilizer requirements and 
economic returns among small farmers. It revealed that the 
soybean yield was low (524 kg/ha), while yield variability 
was extremely high (from less than 150 kg/ha to over 1500 
kg/ha). It also showed that available phosphorus in the soil 
was below the critical level. The survey results indicated 
that the main factor affecting yield was farmers’ experience, 
followed by soil characteristics and plant population, and 
that, if these factors were favourable, the gross margin could 
exceed Naira 4000/ha.”
 The average world yield for soybeans is 1700 kg/ha 
and the African average is 1100 kg/ha (FAO 1989). Soybean 
yields at Nigeria’s research stations range from 2000 kg/
ha to 3000 kg/ha. Address: 1. International Inst. of Tropical 
Agriculture (IITA), PMB 5320, Oyo Road, Ibadan, Nigeria.

2259. Cardenas, Danilo C.; Legaspi, Benjamin M. 1992. 
The status of soybean production and utilization in the 
Philippines. In: Increasing Soybean Production in Asia: 
Proceedings of a Workshop. 1992. Bogor, Indonesia: CGPRT 
Centre. 187 p. See p. 119-35. Held 21-24 Aug. 1990 at 
Phitsanulok, Thailand. [8 ref]
• Summary: Contents: Introduction. Production situation: 
Production trends, economics of soybean production, price 
trends, marketing of soybean. Philippine foreign trade 
situation: Soybean imports, soybean exports. Soybean 
utilization. Government policies/programs affecting the 
industry: Policies, programs. Major problems besetting the 
local soybean industry. Conclusions.
 The soybean, also know locally as “utao,” has become 
an increasingly important economic crop in the Philippines. 
Yet in 1987 (the latest year for which fi gures are given) 
only 5,698 tonnes (metric tons) were harvested from 
6,490 hectares, having a value of 45,169,000 pesos. This 
represented only 0.02% of the total Philippine quantity of 
agricultural production, and only 0.05% of total farm area 
and value. Philippine soybean production peaked at 11,466 
tonnes in 1982. Most of the country’s soybeans are grown 
in the southern Mindanao region (72.1%), followed by 

northern Mindanao (10.0%) and central Mindanao (9.4%). 
Imports of soybeans and products have steadily increased 
since Philippine farmers do not produce enough soybeans 
to meet local demands; the value (FOB US$) rising from 
$61,989,000 in 1980 to $127,981,000 in 1988. The main 
imports are soybean meal (accounting for 86.87% of total 
import value), refi ned soybean oil (5.19%), soybeans 
(4.18%), and crude soybean oil (223%). Before March 1986 
the National Food Authority (NFA) had the sole authority 
to import soybeans, but with the introduction of the trade 
liberalization program, importation has reverted to private 
fi rms. In 1989 the country’s major sources of imported 
soybeans were China (which supplied 42% of total imports), 
Brazil (34%), and the USA (15%). Exports, which are 
negligible, have grown from $136,000 to 1,123,000 during 
the same period. The main exports are soy sauce (accounting 
for 91.03% of total value), salted and fermented soybeans 
[fermented black soybeans] (tausi, 3.34%), and soybeans 
(2.65%).
 Table 7 lists and describes “Soybean-based food 
products popularly used in the Philippines.” Fermented 
products include soy sauce, salted and fermented soybean 
(tausi), tempe (tempeh), soybean paste (miso), and soybean 
curd (fermented tofu cubes; a soft cheese-type product with 
a salty but mild fl avor, eaten as a relish or cooked with meat 
and vegetables). Non-fermented products include soybean 
sprouts (toge), soybean cheese (tokwa [tofu]), Geerlings 
cheese (taho, soymilk curds; a sweet dessert or snack food 
for children), soybean milk, and roasted soybean (soy 
coffee).
 “In terms of food usage, Filipinos, unlike other Asians, 
have not developed a taste for soya-based products... Most 
of the soy products available in the market are either made at 
home or in family-operated shops.
 “It is interesting to note from the report of Co (1987) 
that small scale food processors engaged in manufacture of 
taho and tokwa preferred locally grown beans to imported 
ones. They claimed that local soybeans have a distinctive 
‘fresh’ quality which imparts a fi ner and smoother texture to 
their fi nished products providing a longer shelf life than that 
produced from imported beans.
 “Recently, several developments in the local economy 
have signaled a revival of interest in the use of soybean 
as food. In 1980 Nestle Philippines Incorporated began 
commercial production of powdered soymilk products 
and later a baby soya-cereal food formulation and a soya-
based meat extender which is produced primarily for 
export to other Asian countries. Today Nestle Philippines, 
in co-operation with the Land Bank of the Philippines, the 
Regional Offi ces of the Department of Agriculture and 
PCARRD is encouraging local production of soybean and 
had adopted a no importation policy.
 “Some years ago, the use of TVP also gained a 
permanent foothold in the local processing industry. It is 
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used in the manufacture of ground meat products and as 
a meat extender. Almost all TVP used in the country is 
imported except for the locally manufactured full-fat TVP 
which is being produced by the Vitarich Corporation, one 
of the biggest feed millers in the country. The company has 
built a full-fat soya processing plant capable of utilizing 900 
MT [metric tons] of soybean per month. Unfortunately, all 
its raw soybean requirements are imported from the U.S. and 
China.
 “Soybean fl our, protein concentrate and protein 
isolates are the newest soya-based products and are now 
used extensively in the country for the formulation of meat 
emulsion products. All raw materials are imported and there 
is no local manufacturing capability at present.”
 “Programmes: As early as the 1970s, the government 
tried to involve itself to some degree in boosting national 
soybean output, despite the low priority it accorded to 
soybean in general. It was an involvement borne out of 
an urgent need to meet the growing requirements of the 
local feed milling and livestock industry, rather than of a 
need to address the high incidence of malnutrition among 
Filipinos. Accordingly, the government launched a number 
of programmes to improve soybean production, most of 
which failed to achieve their goals. At present, only the 
PCARRD-coordinated Soybean Pilot Production Programme 
continues to function. This programme was initiated in late 
1983.” Address: 1. Supervising Science Research Specialist, 
Philippine Council for Agriculture, Forestry, and Natural 
Resources Research and Development (PCARRD); 2. 
Dep. of Agriculture Bureau of Plant Industry, Los Baños 
National Crop Research and Development Centre. Both: The 
Philippines.

2260. Food and Agricultural Organization of the United 
Nations. 1992. Soybeans: Area harvested, yield, and 
production. FAO Yearbook–Production (Rome, Italy) 46:115-
16.
• Summary: The following nations are listed for the fi rst 
time as soybean producers in the FAO Production Yearbook. 
F = FAO estimate. * = Unoffi cial fi gure. Burkina Faso: 
Harvested 5,000F ha in 1990, 1991, and 1992.
 Panama: Harvested 1,000 ha per year in 1979-1981, 
7,000 ha in 1990, 6,000 ha in 1991, and 3,000 ha in 1992.
 Honduras is no longer listed, but reappeared in 1994. 
Achieved yields of 747 kg/ha in 1991.
 Syria: Harvested 5,000* ha in 1991 and 1992.
 Albania: Harvested 4,000 ha in 1979-81, 10,000 ha in 
1990, 9,000F ha in 1991, and 10,000F ha in 1992. Note: 
This is the earliest document seen (May 2003) that contains 
statistics on soybean production in Albania.
 Bosnia and Herzegovina: Harvested 8,000 ha in 1990, 
6,000* ha in 1991, and 5,000F ha in 1992.
 Croatia: Harvested 27,000 ha in 1990, 23,000 ha in 
1991, and 26,000 ha in 1992.

 Macedonia: Achieved yields of 1,314 kg/ha in 1990, 
1,833 kg/ha in 1991, and 1,600 kg/ha in 1992.
 Slovenia: Achieved yields of 1,692 kg/ha in 1990, 2,000 
kg/ha in 1991, and 978 kg/ha in 1992.
 Former Soviet Republics–Azerbaijan: Harvested 1,000* 
ha in 1990, 1,000* ha in 1991, and 1,000F ha in 1992.
 Georgia: Harvested 8,000 ha in 1990, 6,000 ha in 1991, 
and 6,000F ha in 1992.
 Kazakhstan: Harvested 23,000* ha in 1990, 18,000* ha 
in 1991, and 19,000F ha in 1992.
 Moldova: Harvested 26,000* ha in 1990, 20,000* ha in 
1991, and 20,000F ha in 1992.
 Russia (Russian Federation): Harvested 741,000 ha 
in 1979-81, 675,000 ha in 1990, 664,000 ha in 1991, and 
632,000 ha in 1992.
 Ukraine: Harvested 69,000 ha in 1979-81, 87,000 ha in 
1990, 100,000 ha in 1991, and 100,000F ha in 1992.
 Thus in 1992 the former Soviet Union harvested 
800,000F hectares of soybeans. The leading countries, 
in descending order of soybean production, were Russia, 
Ukraine, Moldova, and Kazakhstan.

2261. Increasing soybean production in Asia: Proceedings 
of a workshop held in Phitsanulok, Thailand, August 21-
24, 1990. 1992. CGPRT Centre, Jalan Merdeka 99, Bogor, 
Indonesia. vii + 187 p. Illust. Author index. 25 cm.
• Summary: Contents: Foreword by Peirre Rondot, 
SYGAP Regional Coordinator, CIRAD/CGPRT Centre. 
Map of study sites in Thailand and Indonesia. Thailand 
(3 papers). Indonesia (4 papers). Country papers: China. 
Korea. Philippines (2 papers). South Viet Nam. Sri Lanka. 
Appendices: Directory of Participants and observers. 
Authors.
 “These proceedings are the results of the Soybean Yield 
Gap Analysis Project in Thailand and Indonesia with country 
papers from China, Korea, the Philippines, South Viet Nam 
and Sri Lanka.
 “Soybean production and utilization, socio-economic 
constraints on the grower, and the transfer of research results 
and the adoption of new technology by farmers are aspects 
covered in both Thailand and Indonesia.
 “China’s problems of production, and consumption 
prospects, the intensive cultivation practices of Korea and 
the private and company production of soybean in the 
Philippines provide interesting contrasts. The status of 
soybean in South Viet Nam contrasts in turn with the Yield 
Gap Analysis of Soybean in Sri Lanka.” Address: Indonesia.

2262. Kim, Hong Sig. 1992. Cultural practices and varietal 
improvement to bridge the soybean yield gap in Korea. In: 
Increasing Soybean Production in Asia: Proceedings of a 
Workshop. 1992. Bogor, Indonesia: CGPRT Centre. 187 
p. See p. 107-17. Held 21-24 Aug. 1990 at Phitsanulok, 
Thailand. [5 ref]
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• Summary: Contents: Introduction. Improvements in 
varieties and cultivation practices: Soybean varietal 
improvements, soybean cultivation practices. Address: 
Soybean Breeding Research Section, Upland Div. (I), Crop 
Experiment Station, Rural Development Administration, 
Korea.

2263. Sunarlim, Novianti. 1992. Synthesis of agronomic 
results of SYGAP II in four locations in Indonesia. In: 
Increasing Soybean Production in Asia: Proceedings of a 
Workshop. 1992. Bogor, Indonesia: CGPRT Centre. 187 
p. See p. 57-66. Held 21-24 Aug. 1990 at Phitsanulok, 
Thailand.
• Summary: Contents: Introduction. Research results: 
Varietal adaptation, cultivation, pest control, seasonal 
differences, package. Conclusion. Address: Agronomist and 
Agronomic Programme Leader of SYGAP (Soybean Yield 
Gap Analysis Project) in Indonesia. ESCAP CGPRT Centre.

2264. Le Quang Hanh; Le Dih Son. 1993. Field note: DT80 
soybean in the north of Viet Nam. Palawija News (Bogor, 
Indonesia) 10(1):1-2. March. [2 ref]
• Summary: “In South Viet Nam the two main soybean 
producing areas lie in Dong Nai Province (eastern South 
Viet Nam) and the Mekong River Delta... Soybean farming 
is not mechanized. In the Mekong River Delta alone the total 
area under soybean is about 20,000 ha. This region produces 
about one third of the national crop (Tu Bich Thuy, 1990, 
Workshop on Priorities for Soybean Development in Asia, 
Bogor, in press).”
 The DT80 variety soybean is being widely tested in 
Northern Viet Nam. “In 1983, 100,000 ha was planted to 
soybean in Viet Nam with an average yield of 1,070 kg/
ha. After 10 years DT80 soybean has extended to 1,000 
hectares in 7 provinces. The area, yield and production of 
DT80 soybean are given [for each province] in Table 1. 
The average yield is 1.96 tons dry soybean seed per hectare 
(average 1,899 kg/ha). In the areas given above, soybean 
seed has mainly been used in the daily diet after making 
soyacake.” Address: Phu Qui Agricultural Research Centre, 
Pulse Crop Research Centre of Viet Nam Dep. of Agriculture 
and Extension, Nghe An, Thanh Hoa province, Viet Nam.

2265. Ogunkunle, A.O.; Onasanya, O.S. 1993. Relative 
infl uence of management and topographic position on maize 
and soybean yields at some sites in south-western Nigeria. 
International J. of Tropical Agriculture (India) 11(3):155-62. 
Sept. [7 ref]*
• Summary: The yields of relay-cropped corn and soybeans 
were compared at 2 sites in Oyo, Nigeria, in 1989 and 1990. 
Both improved management and the topographic position 
improved yields. Address: Dep. of Agronomy, Univ. of 
Ibadan, Ibadan, Nigeria.

2266. Sharaiha, Ramzi Khalil; Hattar, Butros. 1993. 
Intercropping and poultry manure effects on yields of corn, 
watermelon and soybean grown in a calcareous soil in the 
Jordan Valley. J. of Agronomy and Crop Science–Zeitschrift 
fuer Acker- und Pfl anzenbau 171(4):260-67. Nov. [22 ref. 
Eng; ger]
• Summary: Field trials were conducted during the 1988 and 
1989 summer growing seasons at the University of Jordan 
Research Station in the central Jordan Valley, about 250 
meters below sea level on sandy clay loam calcareous soil. 
They studied the potential and response of 3 summer crops to 
intercropping and poultry manure application.
 “Inorganic fertilizers have long been used for irrigated 
fi eld crops in the Jordan Valley without any environmental 
safeguard especially for the expected leaching as well as 
accumulation of fertilizers that might affect the soil as well 
as ground water in the long run. However, this problem could 
be reduced by shifting to more organic fertilizers along with 
applying an intercropping system.” Intercropping often gives 
more total yield than sole cropping and makes more effi cient 
use of resources. Legume crops have been found to have 
particular signifi cance in intercropping because they often 
leave nitrogen in the soil for subsequent non-legume crops.
 The soybean variety Merit was fi rst planted in early 
March 1988 and cultivated as a sole crop and as an intercrop 
in 3 paired combinations, with 3 levels of poultry manure. 
The highest yields for the two cropping systems were 
obtained with the highest level of poultry manure (40 
tonnes/ha). Soybeans gave the highest yield when grown 
with maize, and vice versa, leading to increases of 35% and 
34% over soybean grown as a sole crop at the same poultry 
manure level in 1988 and 1989, respectively.
 The land equivalent ratios values for all intercrop 
treatments were greater than 1.0, indicating the superiority of 
intercropping over sole cropping, especially were 40 tonnes/
ha of poultry manure were added. Address: 1. PhD, Assoc. 
Prof., Plant Production Dep.; 2. Assoc. Prof., Soils and 
Irrigation Dep. Both: Univ. of Jordan, Faculty of Agriculture, 
Amman, Jordan.

2267. Bhatnagar, P.S.; Ali, Nawab. 1993. Country Report 4–
India. In: N. Chomchalow & P. Narong, eds. 1993. Soybean 
in Asia: Proceedings of the Planning Workshop for the 
Establishment of the Asian Component of a Global Network 
on Tropical and Subtropical Soybeans. Bangkok, Thailand: 
FAO Regional Offi ce for Asia and the Pacifi c. viii + 218 p. 
See p. 34-49. RAPA Publication (FAO), No. 1993/6.
• Summary: Contents: (1) Introduction. (2) Processing, 
utilization, and marketing: Soybean oil, soybean meal 
export, soyfood technologies ready for commercialisation, 
future scenario, soy-based food products. (3) Constraints 
for soybean production: Constraints during the 1970s, 
constraints during the 1980s, current constraints. (4) 
Research undertaken to resolve the constraints. (5) 
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Constraints on a priority basis. (6) Resources available. (7) 
Training needs: Soybean production research, processing and 
utilization. (8) On-going research projects. (9) Constraints 
in promoting soy-based foods. (10) Efforts undertaken to 
resolve the constraints. (11) Seed production and distribution 
system. (12) Information required: Production/improvement, 
processing and utilization. (13) Collection of germplasm. 
(14) Major soybean growing seasons and cropping systems. 
(15) Information relevant for a strategy plan.
 Tables: (0) Average prices in Nov. 1991 of yellow 
soybean, black soybean, soy oil in bulk, soymeal (soybean 
meal from solvent extraction), retail price of soy oil, 
texturised soy protein (TSP), soy beverages. (1) Area, 
production, and productivity of soybean in India from 1970-
71 to 1989-90. (2) Area, production, and productivity of 
soybean in India during 1988-89 by state. 83.5% of India’s 
soybeans are produced in Madhya Pradesh, followed by 
Rajasthan (8.20%), and Maharashtra (3.75%). (3) Soybean 
processing plants in India by state. 58% of India’s soybean 
processing capacity is in Madhya Pradesh, followed by 
Maharashtra (16.00%), Gujarat (9.00%), and Andhra 
Pradesh (8.50%). (4) Production and processing of soybean 
and export of soybean extraction/meal by India during last 
fi ve years. (5) Small scale soybean processing equipment. 
(6) Production of fullfat soyfl our with fi nancial viability 
of different plant sizes. (7) Production of soy paneer with 
fi nancial viability of different plant sizes. (8) Production of 
soy-fortifi ed biscuits with fi nancial viability of different plant 
sizes.
 Today, 85% of soybean production in India is used for 
oil (and meal, a by-product), 10% for seed, and 5% for food.
 Table 1: Soybean area has increased steadily from 
32,000 ha in 1970-71 to 1,900,000 ha in 1990-91. Soybean 
production has increased dramatically from 14,000 tonnes 
(metric tons) in 1970-71 to 2,000,000 tonnes in 1990-91. 
Productivity [yield] has increased steadily from 438 kg/ha ha 
in 1970-71 to 1,053 kg/ha in 1990-91. Source: Agricultural 
Situation in India. Address: 1. Director, National Research 
Centre for Soybean, Indore, India; 2. Project Director, 
Soybean Processing & Utilization, CIAE, Bhopal, India.

2268. Escano, Crisanto R.; Gaddi, Virgilio Q. 1993. Country 
report 11–Philippines. In: N. Chomchalow & P. Narong, 
eds. 1993. Soybean in Asia: Proceedings of the Planning 
Workshop for the Establishment of the Asian Component 
of a Global Network on Tropical and Subtropical Soybeans. 
Bangkok, Thailand: FAO Regional Offi ce for Asia and 
the Pacifi c. viii + 218 p. See p. 92-108. RAPA Publication 
(FAO), No. 1993/6. [12 ref]
• Summary: Contents: (1) Introduction. (2) Production: 
Status, major growing seasons and cropping systems, 
constraints, resolving constraints. (3) Processing, utilization 
and marketing: Status, supply and demand, exportation of 
soybean products, constraints, resolving constraints.

 Figures: (1) Trend in soybean production, Philippines, 
1980-90. (2) Soybean area harvested, Philippines, 1980-
90. (3) Trend in the soybean yield, Philippines, 1980-90. 
(4) Regional shares of total production, Philippines, 1990. 
(5) Soybean and soybean product shares in importation, 
Philippines, 1990. (6) Country of origin, soybean meal 
import, Philippines, 1990. (7) Country of destination, 
soysauce export, Philippines, 1990.
 Tables: (1) List of soybean-based food products 
popularly used in the Philippines. (2) Volume and value of 
soybean imports, 1980-90.
 Soybean production increased from about 9,800 tonnes 
(metric tons) in 1980 to a peak of 11,466 tonnes in 1982, 
then decreased to 5,614 tonnes in 1990. Area planted to 
soybeans increased from about 10,000 ha in 1980 to a peak 
of about 11,00 ha in 1982, then decreased to about 7,000 ha 
in 1990. The average yield for the period 1980-1990 was 920 
kg/ha, but has generally been falling since 1983. Southern 
Mindanao has been the single most important soybean 
producing region in the Philippines for more than a decade, 
accounting for about 67% of total Philippine soybean 
production in 1990; Central Mindanao comes next with 
about 23%.
 A brief history of soybean production in the Philippines 
from 1983 to 1990 appears on pages 99-10. Popular 
soyfoods products in the Philippines include: A. Fermented 
products: Soy sauce (toyo), fermented soybean curd (tausi 
[sic, fermented black soybeans]), tempeh (tempe), soybean 
paste (miso), soft fermented soybean curd (tahuri). B. Non-
fermented products: Soybean sprouts (toge, tauge), soybean 
cheese [tofu] (tokwa), Geerlings cheese (taho [soft curds]), 
soybean milk (soymilk), and roasted soybean powder (soy 
coffee).
 Philippine imports of soybeans and soybean products 
have increased rapidly since 1980, yet 93% of these imports 
in 1990 were soybean meal, of which 38% comes from India, 
33% comes from the USA, 22% from China, and 7% from 
others.
 In April 1991 the General Milling Corporation’s 
soybean solvent extraction plant began operation in Tabango, 
Batangas. It is expected to reduce the country’s imports of 
soybean meal but increase the imports of raw soybeans. 
Address: 1. Scientist III; 2. Subject Matter Specialist. All: 
PCARRD, Los Baños, Laguna, Philippines.

2269. Evans, L.T. 1993. Crop evolution, adaptation, and 
yield. Cambridge, UK; New York: Cambridge University 
Press. xi + 500 p. Illust. Index. 24 cm. [1913* ref]
• Summary: Contents: Preface. Acknowledgements. 1. 
Introduction. 2. Crop yields and world food supply. 3. The 
domestication of crop plants. 4. Adaptation and the ecology 
of yield. 5. Physiological aspects of crop improvement. 
6. Increases in yield: trends and limits. 7. Inputs and the 
effi cient use of resources. 8. The future of yield. References. 
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Appendix: List of acronyms and abbreviations.
 Soybeans are discussed extensively throughout the book 
as follows:
 soybean (Glycine max), 47, 100, 133, 206.
 adaptation, 133, 144.
 atmospheric CO2, 376.
 crop growth rate, 227-30, 257.
 domestication, 77, 95-7, 104.
 energy analysis, 356, 358.
 export of assimilates, 232-3.
 genetic vulnerability, 308.
 grain growth, 257-9.
 harvest index, 239-40, 247, 260.
 maturity groups, 121-3.
 photoperiodism, 16, 120-3.
 photorespiration, 219.
 photosynthesis, 189, 233. adaptation, 173-8, 211: 
canopy, 214-17. (duration, 191, 207-8, 214-17. leaf nitrogen, 
191, 193, 212). variation, 200, 204.
 respiration, 220, 222
 roots, 137, 252, 329
 yield, 180: beyond origin, 141. compensation, 178, 181. 
cross-over, 166, 343. gaps, 283-4. photosynthesis, 204, 208. 
potential, 305. record, 284, 286, 289. world average, 281-2.
 Page 121. Complete neutrality to daylength, which is 
most valuable at high latitudes, has been found by Polson 
(1972) and by Criswell & Hume (1972) in their careful 
screening of maturity groups 0 and 00.
 Page 286: “Record yields: Like all such records, the 
highest documented yields have all the fascination of 
ultimate performance and a few are now included in the 
Guinness Book of Records.” “Record yield contests that run 
for many years, like those for maize and soybean in Iowa 
(Fig. 6.9 [p. 284]) can be valuable for the indication they 
give of currently attainable maximum yields...” and rates of 
increase.
 Pages 288-89: Table 6.2 gives “Some record crop 
yields.” For soybeans these range from 7.4 metric tons per 
ha (Whigham 1983). Address: Born in New Zealand; PhD in 
soil science at Oxford.

2270. Food and Agricultural Organization of the United 
Nations. 1993. Soybeans: Area harvested, yield, and 
production. FAO Yearbook–Production (Rome, Italy) 47:106-
07.
• Summary: The following nations are listed for the 
fi rst time as soybean producers in the FAO Production 
Yearbook. F = FAO estimate. * = Unoffi cial fi gure. In 1992 
Azerbaijan, Georgia, Kazakhstan, Moldova Rep., Russian 
Fed., and Ukraine were listed under “Former USSR.” This 
year they are listed under either Asia (Azerbaijan, Georgia, 
Kazakhstan) or Europe (the rest).
 Burundi: Harvested 1,000F ha in 1991, 1992, and 1993. 
The yield was 1,024 kg/ha in 1979-1981, and 1,000 kg/ha in 

1991-1993. There are listings for both Ethiopia and Ethiopia 
PDR [People’s Democratic Republic]. Ethiopia PDR: 
Harvested 4,000 ha of soybeans in 1979-81, and 7,000F in 
1991 and 1992.
 Azerbaijan: Harvested 1,000F ha in 1992 and 1993. The 
yield in each of those years was 1,000 kg/ha.
 Georgia (Republic of Georgia): Harvested 6,000F ha in 
1992 and 1993. The yield in each of those years was 1,000 
kg/ha.
 Kazakhstan: Harvested 19,000F ha in 1992 (yield = 684 
kg/ha) and 20,000F ha in 1993 (yield = 900 kg/ha).
 Czech Republic: Harvested 1,000 ha in 1993. The yield 
was 1,118 kg/ha.
 Moldova (Republic of Moldova): Harvested 17,000 ha 
in 1992 (yield = 477 kg/ha) and 20,000F ha in 1993 (yield = 
1,500 kg/ha).
 Russian Federation: Harvested 645,000 ha in 1992 
(yield = 783 kg/ha) and 619,000* ha in 1993 (yield = 889 kg/
ha).
 Slovakia: Harvested 8,000F ha in 1993 (yield = 1,558 
kg/ha).
 Ukraine: Harvested 97,000 ha in 1992 (yield = 784 kg/
ha) and 70,000 ha in 1993 (yield = 871 kg/ha).
 There are listings for both Yugoslav SFR and 
Yugoslavia, FR. The later is a new listing. Yugoslavia, FR: 
Harvested 68,000 ha in 1992 (yield = 1,138 kg/ha) and 
55,000* ha in 1993 (yield = 1,498 kg/ha).

2271. Karki, Tika Bahadur. 1993. Country Report 9–Nepal. 
In: N. Chomchalow & P. Narong, eds. 1993. Soybean 
in Asia: Proceedings of the Planning Workshop for the 
Establishment of the Asian Component of a Global Network 
on Tropical and Subtropical Soybeans. Bangkok, Thailand: 
FAO Regional Offi ce for Asia and the Pacifi c. viii + 218 p. 
See p. 79-86. RAPA Publication (FAO), No. 1993/6.
• Summary: (1) Introduction. (2) Production. (3) Observation 
trials. (4) Grain legume crops improvement: Collection 
and maintenance of germplasm, breeding and varietal 
improvement, varieties for different ecological regions. (5) 
Agronomic investigation. (6) Pathological investigation. (7) 
Entomological investigation. (8) Processing: Tofu, kinema, 
soy drink (and soy yogurt / dahi). (9) Marketing. (10) 
Recommendations.
 Tables: (1) Germplasm collection of pulses in Nepal. (2) 
Area, production and productivity of soybean in Nepal. (3) 
Chemical composition of kinema (on dry-weight basis).
 Figures: (1) Traditional process of kinema. (2) 
Preparation of kinema starter. (3) Preparation of kinema 
using selected strains. (4) Marketing channel of soybean.
 Table 2 shows: Area planted to soybeans grew from 
18,400 ha in 1983 to 20,700 ha in 1989. Soybean production 
grew from 10,100 tonnes (metric tons) in 1983 to 12,800 
tonnes in 1989. Soybean yield grew from 548 kg/ha in 1983 
to 611 kg/ha in 1989.



SOYBEAN YIELDS AND YIELD RESEARCH (10 BCE to 2021)   1029

© Copyright Soyinfo Center 2021

 “Traditionally, soybean is consumed in various forms. 
Green pods are popularly eaten as a snack food. The green 
beans are consumed as a delicious vegetable curry along 
with other leafy vegetables or with potato slices. The dried 
soybean is roasted, dehusked and split to prepare a popular 
snack item. The dried beans are soaked overnight and deep-
fried in vegetable oil, salted and spiced and consumed as 
another popular snack item. These recipes are developed 
over a long period of time and constitute the integral 
component of Nepalese food preparations.” Address: Chief, 
Food Research Offi ce, CFRL, Kathmandu, Nepal.

2272. Kim, Seok-Dong. 1993. Country report 12–Republic 
of Korea. In: N. Chomchalow & P. Narong, eds. 1993. 
Soybean in Asia: Proceedings of the Planning Workshop 
for the Establishment of the Asian Component of a Global 
Network on Tropical and Subtropical Soybeans. Bangkok, 
Thailand: FAO Regional Offi ce for Asia and the Pacifi c. 
viii + 218 p. See p. 109-118. RAPA Publication (FAO), No. 
1993/6.
• Summary: (1) Introduction. (2) Production: Status, major 
growing seasons and cropping systems, constraints, resolving 
constraints. (3) Processing, utilization and marketing: Status, 
supply and demand, constraints, resolving constraints. (4) 
Resources: Personnel, seeds. (5) Ongoing research projects. 
(6) Information: List of relevant publication, Information 
required.
 Tables: (1) Soybean production trend in Korea. (2) 
Trends in processing and utilization of soybean in Korea. 
(3) Trends in the national soybean supply and demand in 
Korea. (4) Number of soybean scientists in governmental 
research institute in Korea. (5) Number of soybean scientists 
in the university in Korea. (6) Pedigree and area harvested in 
1989 of major soybean varieties in Korea. (7) List of single 
publications on soybean production and breeding available in 
Korea.
 Figures: (1) Major soybean-based cropping systems in 
Korea.
 Area planted to soybeans in Korea decreased from 
275,000 ha in 1975 to 120,000 ha in 1991. Soybean 
production decreased from 311,000 tonnes (metric tons) in 
1975 to 183,000 tonnes in 1991. Soybean yield increased 
from 1,130 kg/ha in 1975 to 1,540 kg/ha in 1991.
 Korean soyfoods include soy paste, soy sauce, bean 
curd, bean sprout, etc. Note that Korean natto is not 
mentioned. Per capita consumption of soyfoods in Korea 
remained constant [or declined slightly] from 1975 to 
1991. Address: Leader, Upland Crop Div. I, RDA, Suwon, 
Republic of Korea.

2273. Kitamura, Keisuke. 1993. Country Report 6–Japan. In: 
N. Chomchalow & P. Narong, eds. 1993. Soybean in Asia: 
Proceedings of the Planning Workshop for the Establishment 
of the Asian Component of a Global Network on Tropical 

and Subtropical Soybeans. Bangkok, Thailand: FAO 
Regional Offi ce for Asia and the Pacifi c. viii + 218 p. See p. 
64-69. RAPA Publication (FAO), No. 1993/6.
• Summary: Contents: (1) Production and uses. (2) Research 
activities. (3) Germplasm.
 Germplasm: “Soybeans were introduced from abroad 
since the old days. Genetic resources of landraces were 
continuously collected and surveyed since the beginning 
of this century. In recent years, a number of soybean 
varieties were introduced from many foreign countries and 
international institutions, including Korea, China, Nepal, 
Thailand, USA, AVRDC, etc. Today the total soybean 
accessions are about 6,000 including wild soybeans. They 
are conserved and managed in the National Center of Genetic 
Resources within the National Institute of Agrobiological 
Resources.”
 Figures: (1) Scheme of domestic soybean price in Japan. 
(2) Geographical distribution of soybean varieties according 
to their ecotypes and location of soybean breeding stations in 
Japan.
 Tables: (1) Planted area, production and yield of 
soybean in Japan. Total planted area has decreased from 
306,000 ha in 1960 to 146,000 ha in 1990. Production has 
decreased from 418,000 tonnes (metric tons) in 1960 to 
220,000 tonnes in 1990. Yield has increased from 1,360 kg/
ha in 1960 to a peak of 1,790 kg/ha in 1990. (2) Trends of 
soybean supply and demand. Japan’s imports have increased 
from 3,244,000 tonnes in 1970 to 4,330,000 tonnes in 1991, 
when 97.3% of the soybeans used in Japan were imported. 
Uses of soybeans in 1990: Oil 3,630,000 tonnes–up from 
2,505,000 tonnes in 1970. Food 725,00 tonnes–up from 
522,000 tonnes in 1970. Fermented products (miso, shoyu, 
natto) 196,000 tonnes–down from a peak of 208,000 tonnes 
in 1980. Animal feed 95,000 tonnes–up from 10,000 tonnes 
in 1970. (3) Trends of soybean price. (4) Trends of seed 
production. (5) Soybean research activities in Japan. (6) 
Objectives of the respective breeding stations for soybean. 
(7) Characteristics of the leading and some unique soybean 
varieties in Japan. For each of 15 varieties gives: Name, year 
registered (1928-1991), breeding method (crossing, pure 
line, mutation, back-crossing), ecotype, weight of 100 seeds, 
seed color, hilum color, characteristics. Address: National 
Agricultural Research Centre, Tsukuba City, Japan.

2274. Lawn, Robert J.; Imrie, B.C. 1993. Country Report 
1–Australia. In: N. Chomchalow & P. Narong, eds. 1993. 
Soybean in Asia: Proceedings of the Planning Workshop 
for the Establishment of the Asian Component of a Global 
Network on Tropical and Subtropical Soybeans. Bangkok, 
Thailand: FAO Regional Offi ce for Asia and the Pacifi c. viii 
+ 218 p. See p. 11-23. RAPA Publication (FAO), No. 1993/6. 
[36 ref]
• Summary: Contents: (1) Soybean industry in Australia. (2) 
Soybean research and development in Australia. (3) Cultivar 
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development. (4) Drought. (5) Improving yield potential. (6) 
Acknowledgements.
 Figures: (1) Area, production, and average yield for 
soybean in Australia 1970-91. Soybean production increased 
from about zero in 1968 to a peak of about 130,000 metric 
tons in 1990. Area increased from about zero in 1968 to a 
peak of about 80,00 hectares in 1990. The highest yields of 
1,900 kg/ha occurred in 1972 and 1982. (2) Main soybean-
producing regions in Australia.
 Tables: (1) Publicly-funded soybean research and 
development activities in Australia, contact personnel and 
research references. (2) Soybean cultivars available for 
the main soybean-growing regions in Australia. Address: 
Cunningham Lab., CSIRO, St. Lucia, Brisbane, Qld., 
Australia; Cunningham Lab., CSIRO, Canberra, Australia.

2275. Minnesota Soybean Growers Association. 1993. 
MSGA history highlights. 360 Pierce Ave., Suite 110, North 
Mankato, MN 56003. 5 p. Unpublished manuscript. 28 cm.
• Summary: 1932–1,000 acres of soybeans are grown in 
Minnesota.
 1949–USA turns from an importer of fats and oils to a 
net exporter.
 1954–Passage of P.L. 480 Food for Peace Program. 
1956–ASA [American Soybean Assoc.] and FAS [Foreign 
Agricultural Service] signed fi rst market development 
contract.
 1962 Sept. 24–First meeting of 25 farmers held in 
Sleepy Eye [Brown County, 37 miles west northwest of 
Mankato, Minnesota]. Charlie Simpson of Waterville named 
temporary president, John Evans of Montevideo temporary 
secretary. Other members of the organizational committee 
were: Parker Sanders of Redwood Falls, Bert Enestvedt 
of Sacred Heart, Henry Leitschuh of Sleepy Eye, Leslie 
Wright of West Concord, and Robert Frederick of Foxhome. 
December 6–The Minnesota Soybean Growers Association 
Board is organized, dues set at $12.50. Acreage fees were 
set at 25 cents per acre (to fi nance research and legislation). 
John Evans elected president.
 1963 Jan.–Charlie Simpson and John Evans appointed 
a Legislative Committee. Simpson sponsors a 50 bushels 
per acre club. Frederick proposes a ½ cent checkoff. 
April–Checkoff fi rst proposed to other farm groups. It is 
opposed by the Farm Bureau. Colored Margarine Law passes 
Minnesota Legislature. Nov.–Dues reduced to $5.00 to 
attract more members.
 1965 Jan. 12–MSGA affi liates with ASA. Evans and 
Simpson lobby for $550 from legislature for soybean 
research. Membership is at 573.
 1967 Jan.–½ cent per bushel checkoff resolution passed 
at 5th Annual Meeting. Membership is at 1,000. April–Board 
met with State Ag. Committee to discuss checkoff.
 1968 Jan.–The state was divided into districts with each 
director in charge of a district; Princess Soya Contest will be 

initiated; decided to go for checkoff vote in 1969, will cost 
$450.00 to have checkoff bill written; 6th Annual Meeting 
held with 80 people attending.
 1969–Jan.–7th Annual Meeting held with Myrna Jones 
crowned fi rst “Princess Soya;” Jerry Michaelson was elected 
to ASA Board; much legislative work was done before 
referendum vote; membership dues are $10.00. June–1600 
signatures on checkoff petition. Aug.–Referendum vote fails 
at 59%.
 1970–First whole-state yield content held; winner had a 
53.12 bu/acre yield.
 1973 Sept.–½ checkoff passes by 3/4 majority. First of 
4 grain embargoes (also in 1974, 1978, and 1980) all fought 
by ASA. 1974–MSGA sends $1,676 of the 1972 and 1973 
voluntary checkoff to ASA for more market development 
efforts; legislative effort to get more funding for soybean 
research at U of M, got $177,000 last time but need 10% 
increase to keep up.
 1975–American Soybean Market Development 
Foundation created. 1976–Much time was spent organizing 
counties and working with ASA on trade teams and market 
development; legislative work on amending marketing order 
to raise from ½ to 1 cent checkoff. 1977–One cent checkoff 
was passed; no less than 9 trade teams visit Minnesota May 
through September.
 1980–Membership at 1,200. 1982–2 cent checkoff is 
proposed with referendum to be run in March of 1984; more 
counties are organized; much work is put into referendum 
campaign. 1984–2 cent referendum fails in April with a 
narrow margin. 1987–Through the ASA Adopt-a-Country 
program, MSGA adopts the Soviet Union as its Sister 
Country. MSGA is the lead commodity group to get the 
Ag Utilization Research Institute (AURI) started within 
the GMC (Greater Minnesota Corporation). Silver [25th] 
anniversary of MSGA was celebrated in December 1987. 
SoyPac was initiated in Minnesota. 1988–MSGA holds the 
fi rst of many “Soy Shopping Sprees.” 1989–ASA began 
its SPARC (Soybean Promotion and Research Checkoff) 
campaign to implement a national checkoff. Roger Asendorf 
became an ASA honorary life member. Bill was passed in 
state legislature recommending government offi ces print with 
soy ink; membership at 3,507.
 1990–Bert Enestvedt became an ASA honorary life 
member. 1991–Soymark was put on trucks hauling soyoil 
to create the fi rst “moving” billboard for the soymark in 
the country. Sept. 1–The national soybean checkoff was 
implemented. Nov. 1991–The Moscow offi ce [in Russia] 
became the 13th international ASA offi ce that was opened. 
Minnesota led the way by supporting the efforts with nearly 
$50,000.
 1992–Membership stands at about 3,500 with 30 
organized counties. Address: North Mankato, Minnesota.

2276. Moe, Kyaw. 1993. Country Report 8–Myanmar. In: 
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N. Chomchalow & P. Narong, eds. 1993. Soybean in Asia: 
Proceedings of the Planning Workshop for the Establishment 
of the Asian Component of a Global Network on Tropical 
and Subtropical Soybeans. Bangkok, Thailand: FAO 
Regional Offi ce for Asia and the Pacifi c. viii + 218 p. See p. 
75-78. RAPA Publication (FAO), No. 1993/6.
• Summary: Contents: (1) Introduction. (2) Production trend. 
(3) Processing, utilization and marketing. (4) Constraints on 
soybean production. (5) Resources available in Myanmar. (6) 
Research projects on soybeans. (7) Constraints to processing, 
utilization and marketing. (8) List of varieties available in 
Myanmar. (9) Information required. (10) Soybean growing 
seasons and cropping systems.
 Tables: (1) Soybean production situation in Myanmar. 
(2) List of breeders, agronomists, entomologists, and 
pathologists working on soybeans at Central Agricultural 
Research Institute.
 Table 1 shows: Area planted to soybeans grew from 
16,427 ha in 1962 to 32,651 ha in 1990, with the peak of 
34,571 ha in 1987. Soybean production grew from 11,208 
tonnes (metric tons) in 1962 to 25,755 tonnes in 1990, with 
the peak of 27,227 tonnes in 1987. Soybean yields grew 
very little from 725 kg/ha 1962 to 811 kg/ha in 1990, with 
the peak of 890 kg/ha in 1986. Address: Farm Manager, 
Myanmar Agricultural Service, Aungban, Shan State, 
Myanmar.

2277. Na Lampang, Arwooth; et al. 1993. Country Report 
14–Thailand. In: N. Chomchalow & P. Narong, eds. 1993. 
Soybean in Asia: Proceedings of the Planning Workshop 
for the Establishment of the Asian Component of a Global 
Network on Tropical and Subtropical Soybeans. Bangkok, 
Thailand: FAO Regional Offi ce for Asia and the Pacifi c. 
viii + 218 p. See p. 128-142. RAPA Publication (FAO), No. 
1993/6.
• Summary: Contents: (1) Introduction. (2) Production: 
Status, trend. (3) Processing, utilization and marketing: 
Marketing, export, domestic demand for soybean and its 
products, soybean price, utilization. (4) Constraints on 
soybean production: Agro-climatic constraints, production 
constraints, socio-economic constraints. (5) Research 
approach: Research undertaken to bridge the soybean 
yield gap, research undertaken to resolve the constraints, 
progress achieved and constraints to progress. (6) Constraints 
to be addressed on a priority basis. (7) Resources. (8) 
Training need. (9) Research projects and budget allocation. 
(10) Constraints processing, utilization, and marketing: 
Processing, utilization, marketing (processed soyfood 
products). (11) Effort undertaken to resolve the present 
constraints: Processing, utilization, marketing (processed 
soy food products). (12) Additional efforts: Processing, 
utilization, marketing (processing soy food products). (13) 
List of varieties. (14) Seed production and distribution: 
Annual seed production (in tons by DOA), seed production 

and distribution system (DOAE). (15) Information 
requirement for soybean. (16) Soybean germplasm 
maintenance collection. (17) Soybean growing seasons and 
cropping systems.
 Tables: (1) Soybean planted area, production, and yield. 
Divided into four time periods: Pre-project (1978-1982), the 
period under the production enhancement and cost reduction 
project (1982-1985), the period under the seed exchange 
program (1985-1989), and the period under the production 
and marketing development project (1989-1992). (2) Imports 
and exports of soybean and its products. (3) Soybean supply 
and demand. (4) Average farm price of soybean.
 A footnote on the fi rst page states that the other authors 
are members of the Thai National Coordinating Committee 
for FAO/UNDP Project RAS/89/040, Improved Production 
of Food Legumes and Coarse Grains in Asia.
 Table 1: Area planted to soybeans in Thailand grew 
from 1,010,000 rai (6.2 rai = 1 ha) in 1978/79 to a peak of 
3,209,000 rai in 1989-90, then fell to 2,710,00 rai in 1991/92.
 Production of soybeans in Thailand increased from 
158,900 tonnes (metric tons) in 1978/79 to a peak of 672,400 
tonnes in 1989-90, then fell to 527,000 tonnes in 1991/92.
 Yield of soybeans in Thailand grew from 157 kg/rai in 
1978/79 to a peak of 219 kg/rai in 1989-90, then fell to 194 
kg/rai in 1991/92.
 Table 2: Thailand is a major importer of soymeal and 
soyoil, but not of soybeans. The volume and value of both 
of these have increased dramatically from 1977 to 1990. 
Address: Field Crops Specialist, DOA, Chatuchak, Bangkok, 
Thailand.

2278. Ontario Oil & Protein Seed Crop Committee. 1993. 
Ontario soybean variety trials (Leafl et). Ontario, Canada. 9 
panels. Front and back. 44 x 29 cm overall.
• Summary: Printed with black ink on yellow paper, this 
large sheet of paper is fi rst folded crosswise into halves, then 
again crosswise into thirds. The fi rst 3 panels are 22.3 x 9.7 
cm. The remaining 6 panels, each containing a large table, 
are 22.3 x 14.5 cm.
 Rates soybean varieties and gives detailed agronomic 
data for four different heat unit areas. Two of the narrow 
panels explain and interpret the columns in the tables.
 Table show: (1) (2 panels) Soybean variety 
recommendations and description. (2) Agronomic data 2500-
2800 heat units. Average yield: 2.89 metric tons per ha. (3) 
Agronomic data 2700-2900 heat units. Average yield: 3.16 
metric tons per ha. (4) Agronomic data 2900-3300 heat units. 
Average yield: 3.14 metric tons per ha. (5) Agronomic data 
3300-3500 heat units (the furthest south) Average yield: 
3.02 metric tons per ha. Area 3: 3-year average of 4 trials at 
Woodslee (Clay) and Tilbury (Clay). Area 4: 3-year average 
of 6 trials at Malden (Clay loam) and Chatham (Clay Loam). 
Address: Ontario, Canada.
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2279. Qazi, M. Hanif.; Khaliq, Parvez. 1993. Country report 
10–Pakistan. In: N. Chomchalow & P. Narong, eds. 1993. 
Soybean in Asia: Proceedings of the Planning Workshop 
for the Establishment of the Asian Component of a Global 
Network on Tropical and Subtropical Soybeans. Bangkok, 
Thailand: FAO Regional Offi ce for Asia and the Pacifi c. viii 
+ 218 p. See p. 87-91. RAPA Publication (FAO), No. 1993/6.
• Summary: Contents: (1) Introduction. (2) Production: 
Soil type, seedbed preparation, planting time, varieties, 
intercropping. (3) Past research efforts: Maximization and 
strengthening of research on oilseed crops, soybean research 
and development project.
 Tables: (1) Area and production of soybean in Pakistan. 
Soybean planted area decreased from 5,446 ha in 1985-86 
to 1,495 ha in 1989-90. Soybean production decreased from 
2,585 tonnes (metric tons) 1985-86 to 849 tonnes in 1989-90. 
Address: 1. Member (Crop Sciences). All: PARC, Islamabad, 
Pakistan.

2280. Saleh, Narsir; Sumarno. 1993. Country Report 5–
Indonesia. In: N. Chomchalow & P. Narong, eds. 1993. 
Soybean in Asia: Proceedings of the Planning Workshop 
for the Establishment of the Asian Component of a Global 
Network on Tropical and Subtropical Soybeans. Bangkok, 
Thailand: FAO Regional Offi ce for Asia and the Pacifi c. viii 
+ 218 p. See p. 50-63. RAPA Publication (FAO), No. 1993/6.
• Summary: Contents: (1) Introduction. (2) Production: 
Production area, production systems and constraints, 
seed production, distribution system and constraints. (3) 
Utilization. (4) Marketing. (5). Research contributions and 
programmes: Research contributions, research priorities, 
budget for research programmes, research organization and 
management, research funding.
 Figures: (1) Cropping pattern involving soybean planted 
on wetland during early (March to June) and late (July to 
September) dry season. (2) Cropping pattern involving 
soybean planted on rainfed wetland during the early rainy 
season (October to January). (3) Crop rotation pattern 
involving soybean on dryland planted in the rainy season. (4) 
Cropping pattern involving soybean on dryland, panted in 
the rainy season.
 Tables: (1) Area harvested, yield, and production of 
soybean in Indonesia (1969-88). Area harvested grew from 
582,000 ha in 1969 to 1,169,000 ha in 1988. Production 
increased from 398,000 tonnes (metric tons) in 1969 to 
1,270,000 tonnes in 1988. Yield grew from 0.68 tonnes/ha in 
1969 to 1.09 tonnes/ha in 1988. (2) Area, average yield, and 
production of soybean by region in Indonesia 1969-88. Java 
was Indonesia’s leading soybean producing region with 58% 
of the total, followed by Sumatra (24%) and Sulawesi (7%). 
(3) Soybean utilization in Indonesia. The categories (every 
5 years from 1968-72) are production, waste, seed, export, 
import, consumption. Imports have grown dramatically. In 
1968-72 Indonesia exported on average 5,000 tonnes (metric 

tons) of soybeans a year. Then, in the early 1970s, the 
country switched to being an importer. In 1973-77 Indonesia 
imported on average a modest 14,000 tonnes of soybeans a 
year, increasing dramatically to 211,000 tonnes in 1978-82, 
and 359,000 tonnes a year in 1983-87. Soybean consumption 
in Indonesia also increased dramatically (more than 3-fold) 
during this 20-year period from 372,000 tonnes per year 
on average in 1968-72 to 1,152,000 tonnes in 1983-87. (4) 
Percentage of soybean marketing cost and profi t margin 
in selected provinces in Indonesia. (5) List of improved 
varieties of soybean in Indonesia. Details on 24 improved 
varieties. (6) Manpower of the CRIFC by qualifi cation, 
June 1989. Address: Scientist, MARIF, Malang, East Java, 
Indonesia; Director, MARIF, Malang, East Java, Indonesia.

2281. Siriwardana, T.R.W. 1993. Country report 13–Sri 
Lanka. In: N. Chomchalow & P. Narong, eds. 1993. Soybean 
in Asia: Proceedings of the Planning Workshop for the 
Establishment of the Asian Component of a Global Network 
on Tropical and Subtropical Soybeans. Bangkok, Thailand: 
FAO Regional Offi ce for Asia and the Pacifi c. viii + 218 p. 
See p. 119-127. RAPA Publication (FAO), No. 1993/6. [11 
ref]
• Summary: Contents: (1) Introduction. (2) Production: 
Status, major growing seasons and cropping systems, 
constraints, resolving constraints. (3) Processing, utilization 
and marketing: status, supply and demand, constraints to 
processing, utilization, and marketing, resolving constraints. 
(4) Resources: Personnel, seeds. (5) On-going research 
projects. (6) Information required.
 Tables: (1) Production of soy bean in Sri Lanka in 
the 1970’s and 80’s. (2) Average climatic data for the wet 
and dry seasons in soybean growing areas. (3) Imports 
of soybean meal to Sri Lanka. (4) Imports of Textured 
Vegetable Protein (TVP) into Sri Lanka.
 Maha, the rainy season, is from Oct. to March. Yala, the 
dry season, is from April to Aug. and requires irrigation for 
soybeans.
 Area planted to soybeans in Sri Lanka grew from 611 
ha in 1974 to a peak of 12,244 ha in 1983, then decreased to 
3,823 ha in 1989. Soybean production grew from 600 tonnes 
(metric tons) in 1974 to a peak of 9,100 tonnes in 1988, then 
decreased to 1,500 tons in 1989. Soybean yields grew from 
980 kg/ha in 1974 to a peak of 1,490 kg/ha in 1987, then 
decreased to 0.38 kg/ha in 1989.
 Imports of soybean meal into Sri Lanka grew from 3,113 
tonnes in 1980 to 31,320 tonnes in 1990.
 Imports of TVP into Sri Lanka grew from 206 tonnes in 
1980 to 835 tonnes in 1990. Address: Head, Soybean Foods 
Research Centre, Dep. of Agriculture, Peradeniya, Sri Lanka.

2282. Tran, Van Lai. 1993. Country report 15–Vietnam. In: 
N. Chomchalow & P. Narong, eds. 1993. Soybean in Asia: 
Proceedings of the Planning Workshop for the Establishment 
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of the Asian Component of a Global Network on Tropical 
and Subtropical Soybeans. Bangkok, Thailand: FAO 
Regional Offi ce for Asia and the Pacifi c. viii + 218 p. See p. 
143-150. RAPA Publication (FAO), No. 1993/6.
• Summary: Contents: (1) Introduction. (2) Production: 
trend, major growing seasons and cropping systems, 
constraints, resolving the constraints, future research. 
(3) Processing, utilization and marketing: Consumption, 
processing, marketing, constraints, resolving the constraints. 
(4) Resources: Personnel, seeds. (5) On-going research 
projects. (6) Information required. (7) Conclusion.
 Tables: (1) Area, yield, and production of soybean in 
Vietnam, 1970-90. (2) Soybean production constraints in 
Vietnam. (3) Several research fi ndings on soybean breeding 
and farming patterns. (4) Identifi ed constraints for soybean 
production in Vietnam. (5) National requirement for food and 
production of soybean. (6) Methods of soybean processing of 
Vietnam. (7) Constraints to soybean processing, utilization, 
and marketing. (8) Future research priority for soybean 
in Vietnam. (9) Number of scientists working on soybean 
research. (10) Training needs on a priority basis. (11) 
Soybean varieties of high yield potential.
 Introduction: “Soybean has been cultivated in Vietnam 
for a long time. Le Quy Don, in his book “Van Dai Loai 
Ngu”, written in 1773, mentioned about soybean cultivation. 
It is the second most important legume in Vietnam. All 
soybean products are used as human foods and animal feed 
because of its high food value (40-50% of protein and 20-
25% of oil).
 “The Government of Vietnam, which is conscious of 
the importance of soybean and its role of human food and 
animal feed, and the possibility to increase its production, 
has listed soybean as the number two most important crop 
after groundnut in her agricultural development policy.”
 Table 1: Area planted to soybeans in Vietnam grew from 
17,078 ha in 1970 to 149,000 ha in 1990, projected to grow 
to 300,000 ha in the year 2000.
 Production of soybeans in Vietnam increased from 5,277 
tonnes (metric tons) in 1970 to 146,020 tonnes in 1990, 
projected to grow to 420,000 tonnes in the year 2000.
 Yield of soybeans in Vietnam grew from 309 kg/ha in 
1970 to 980 kg/ha in 1990, projected to grow to 1,400 kg ha 
in the year 2000.
 “Most of the soybean produced in Vietnam is consumed 
as human food prepared by traditional methods, which 
include fermented products such as soysauce, soypaste 
(miso), soycurd (fermented tofu), and soycheese, and non-
fermented products such as soymilk, soycurd (tofu) and 
soybean oil.
 Concerning the Vietnamese names of these foods, 
Huong Quan Nguyen (Zomore Quan) writes, in reply to a 
question from Soyinfo Center. 2008. Aug. 17. Soy sauce = 
“xi dau” (the Vietnamese “d” written without the bar across 
the vertical stroke is pronounced “Z”).

 Soy paste = “tuong dau nanh” or “tuong Cu Da.” 
“Tuong” is a generic term meaning “sauce.” As you know, 
Cu Da is the name of the village famous for its soy paste. 
“Tuong Cu Da” literally means “sauce made in Cu Da 
Village.” Soy paste is made in many villages in North 
Vietnam, not just in Cu Da. I have heard that Tuong Ban and 
Tuong Pho Thoi are just as good as Tuong Cu Da.
 Soy curd = “dau hu” (which is unfermented. Once the 
soy curd is fermented, it is referred to as “chao”).
 Soy cheese = “chao” (this word has no diacritical mark).
 Note: Zomore asked six Vietnamese people who are 
knowledgeable about soyfoods and all are aware of only one 
kind of fermented tofu in Vietnam; therefore they cannot 
imagine what fermented “soycheese” is. Address: Legumes 
Research and Development Centre, INSA, Dong Da, Hanoi, 
Vietnam.

2283. Xu, Wuju. 1993. Country Report 3–China. In: N. 
Chomchalow & P. Narong, eds. 1993. Soybean in Asia: 
Proceedings of the Planning Workshop for the Establishment 
of the Asian Component of a Global Network on Tropical 
and Subtropical Soybeans. Bangkok, Thailand: FAO 
Regional Offi ce for Asia and the Pacifi c. viii + 218 p. See p. 
30-33. RAPA Publication (FAO), No. 1993/6.
• Summary: Contents: (1) Introduction. (2) Production. (3) 
Constraints. (4) Resolving the constraints.
 Tables: (1) Area planted to soybean, yield, and 
production during 1970-90. Soybean area decreased from 
8.35 million ha in 1970 to 7.56 million ha in 1990. Yield 
increased from 1,10 kg/ha in 1970 to 1,470 kg/ha in 1990. 
Soybean production increased from 9.2 million tonnes 
(metric tons) in 1970 to 11.1 million tonnes in 1990. (2) 
Area sown to soybean during 1950-80. This area decreased 
from 11.25 million ha in 1950 to 9.06 million ha in 1960. 
(3) Soybean production during 1957-90. This production 
decreased from 10.05 million tonnes in 1950 to 7.57 million 
tonnes in 1978 (the next year given), then rose to 11.10 
tonnes in 1990.
 Why is soybean production in China in 1990 about the 
same as it was in 1957? The writers give four main reasons. 
(1) Although soybean production probably began in China 
(incl. Manchuria), and China (incl. Manchuria) was the 
world’s leading soybean producing nation for most of world 
history until about 1940, the soybean was regarded as only 
a supplementary food, not indispensable. Moreover it had a 
lower yield than cereal grains and it was used, in part, as a 
forage crop, and so was not as important as other crops. “The 
nutritional value for people’s health and the needs of society 
were neglected.”
 (2) “Systems of production are poor, including 
extension, cultivation, and management. Seeds were mixed 
up; the technology of soybean production was far from 
popularized; improved varieties of soybean were not used 
widely; the necessary inputs were insuffi cient and the yield 
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was quite low.”
 (3) With increasing population and decreasing cultivated 
area, land use decisions were increasingly diffi cult; should 
the available crop land be used to grow cereal grains (such as 
wheat, rice, maize, etc.) or soybeans?
 (4) “The return for the grower of soybeans is lower, 
so that the farmers are not willing to grow it. Historically, 
soybean production developed quickly during the period 
1950-57, the per unit yield of soybean was a little lower than 
maize, but the price of soybean was higher. For example, in 
Jilin province, the farmers who grew 1 mu soybean earned 
30-40% more than the farmers who grew 1 mu maize in 
1953. Certainly, the farmers were willing to grow soybean 
at that time. After 1958, owing to the government policy of 
food supply to people, especially in the 70’s, the per unit 
yield of maize production increased in the soybean growing 
area. The benefi t of farmers who grew 1 mu maize was 
the same for farmers who grew 2 mu soybean. Moreover, 
according to the government policy in economics, the 
farmers who grew other crops received some reward in 
material, for example, when growing oil crops farmers can 
receive oil cake from the government after selling it. Farmers 
obtained nothing if growing soybean. Therefore, the sown 
area of soybean reduced gradually from 1958 to 1978. It 
reduced 560.4 ha, 44%. The total output reduced 2,480,000 
tonnes, 24.7% as compared with 1957.
 “In 1980’s, the government became aware of the 
situation, and decided to increase the purchasing price from 
20.06 yuan to 23.06 yuan per 50 kg soybean in 1979. It 
increased again from 34.5 yuan in 1981, 45 yuan per 50 kg 
soybean in 1990. The policy turned to promotion of soybean 
production development. However, the per unit yield is 
still lower, in spite of the policy of the price change, so the 
benefi t of soybean production still had no impact. For the 
grower, the benefi t was only 34.22 yuan per mu, it is 1.1 
time lower than 72.19 yuan from per mu maize growing at 
the same seasons, 83.96 mu lower than per mu green gram 
growing at the same season. The sustainable development of 
soybean in China still is a big problem which should be taken 
into account.” Address: Professor, Faculty of Agricultural 
Economics, BAU, Beijing, China.

2284. Morrison, E.M. 1994. Growing, shelling, packaging–
Minnesota Edamame knows beans. Ag Innovation News 
(AURI–Agricultural Utilization Research Inst., Crookston, 
Minnesota) 3(1):4-5. Jan.
• Summary: Reiko Weston, a Minneapolis restaurateur, 
launched interest in edamame in Minnesota. Initially she 
wanted to purchase farmland in southwest Minnesota to 
grow the beans herself. Instead, Robert Luedtke, manager of 
today’s Minnesota Edamame, suggested she contract with 
local farmers to plant Edamame, in much the same way 
canning companies contract with local farmers to produce 
sweet corn and peas.

 In 1989 AURI began working with a Minnesota 
company [Jameson-Williams Co.] to help them launch a bid 
for a share of the $85 million annual edamame market. The 
company became Minnesota Edamame, which is now the 
leading U.S. commercial producer of edamame.
 Unfortunately, Minnesota has had 3 bad crops years 
in a row for Edamame. The 1992 crop was hampered by 
cold weather (edamame are more sensitive to cold than 
regular soybeans), and the 1993 crop by excessive rains. The 
company’s initial production target, 650,000 pounds per year, 
has proven too optimistic. In 1993 the company contracted 
with 11 growers in Jackson, Minnesota, and Council Bluffs, 
Iowa, to plant 500 acres. But due to fl ooding, the Jackson 
area crop was too low for edamame. The company realized 
only half of anticipated 1993 yields–about 200,000 pounds 
[i.e., 400 lb/acre].
 “Quest for quality: In its fi rst years, the fl edgling 
company lacked the capital to set up a processing plant. So 
it contracted with canning companies in nearby Fairmont for 
custom processing. Concerns over quality soon prompted 
Minnesota Edamame to set up its own processing facility in 
1991... In addition to processing whole beans, the company 
began this fall to produce shelled edamame, known in Japan 
as mukimame. The shelling venture was made possible by a 
second AURI Partnership in 1993, and plans are to produce 
120,000 pounds this year.”
 A photo shows manager Robert Luedtke holding 
edamame in his cupped hands and smiling.

2285. Luedtke, Bob. 1994. Brief history of Jameson-Lambert 
Co. and Minnesota Edamame (Interview). SoyaScan Notes. 
June 20 and 21. Conducted by William Shurtleff of Soyfoods 
Center.
• Summary: Bob started working for Jameson-Lambert 
Co. in 1986, managing farmland for outside investors. Jim 
Lambert was his boss. At that time Jameson-Lambert was 
primarily a farm management company that also did some 
brokerage work. He placed ads in the Minneapolis Tribune 
advertising the company’s services. Reiko Weston (that is 
the correct spelling of her name) contacted him; she wanted 
to buy land to grow edamamé. He fi rst met with Reiko in the 
fall of 1987. He talked her out of buying the farmland and 
got her to contract with local growers and a canning factory. 
That project started taking a lot of Jameson-Williams’ 
resources. So the company spun off the brokerage fi rm that 
it had and some other projects in order to concentrate on the 
edamamé because the edamamé looked to have a brighter 
future.
 The fi rst commercial edamamé crop in the Western 
world was planted in mid-1988 (2 acres grown by one 
farmer near Truman, Minnesota–about 17 miles north of 
Fairmont) harvested in September 1988. The crop grew well, 
giving a good yield. But there were problems in harvesting 
the beans in the pods using a new mechanical picker that 
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required careful adjustment so that it harvested most of 
the pods without damaging them. 7,000 lb came out of the 
fi eld–including green beans in the pods (of varying degrees 
of maturity and quality), foreign material, stems, leaves, 
everything. Only 2,000 lb was of saleable quality edamamé–
the rest went to a cattle feeder. Bob contracted with a local 
processor (Fairmont Foods of Fairmont, Minnesota) and they 
washed, blanched, froze, and packed the fi rst crop. In about 
October 1988, he sold the 2,000 lb to Nishimoto Trading 
Company in South San Francisco (California). Nishimoto 
used this product mostly as samples for their distributors.
 The product name on the stick-on labels was simply 
“Edamamé.” It was sold frozen in 1-lb plastic bags. Most of 
the product was sold on the West Coast of the USA, where 
it was sold mostly in Japanese grocery stores. The company 
sent samples to Japan but never sent or sold any quantities.
 In 1989 the company expanded its acreage dramatically 
to about 300 acres, rising to 350 acres in 1990. Mr. Lambert 
owned a grain elevator in Huntley, Minnesota, so all of the 
growers for these 2 years were located around Huntley. The 
crop was pre-processed (washed and cooled) in Huntley, 
then shipped to Tony Downs Foods in St. James, Minnesota 
for the blanching and freezing. In 1991 Jameson-Williams 
purchased a building and built their own processing plant 
in Jackson, Minnesota; they still use this facility. Acreage 
in 1991 grew to 400 acres. In September, the company 
signed a 5-year contract with Nishimoto Trading Co. to 
sell them edamamé. Nishimoto intended to distribute the 
product mostly in the USA. But two nights into the harvest, 
on September 18, there were 2 nights of unusually early 
severe frost, that damaged the crop–even though edamamé 
are typically harvested about a month earlier than typical 
dry soybeans. The average fi rst date of frost in that area is 
October 5–so frost is not usually a big danger. Nishimoto 
was unwilling to buy any of the 1991 crop–a disaster! Jim 
Lambert was still president of the company; there were some 
other things going on at the time that Bob would rather not 
get into. The company has not dealt with Nishimoto since 
1991 and the contract is no longer in effect.
 Acreage grew to 450 acres in 1992 and about 500 acres 
in 1993, but both years the crop suffered from rain–meaning 
3 years in a row of weather-related damage. Yields were 
pretty good but the pods were smaller than ideal. Bob 
considers a good yield to be about 3,200 to 3,300 lb/acre of 
saleable green beans in the pods. If the beans were allowed 
to mature, the yield would be about 45 bushels per acre (1 
bushel = 60 lb) of dry soybeans per acre (2,700 lb of dry 
beans without the pods).
 In about May of 1992, Jim Lambert, who was the owner 
of Jameson-Williams Company, sold his company to another 
man whose name is confi dential. At that time Lambert 
left the company and got out of the edamamé business. 
One of the reason’s Lambert was “let go” had to do with 
misrepresentations made in Sept. 1991 when the contract 

was signed with Nishimoto. At that time the company name 
was changed to Minnesota Edamame. The other man is still 
part owner; they just fi nished another joint venture with 
Minnesota Waxy, Bob is now the manager of Minnesota 
Edamame. All of the company’s operations are now in 
Jackson, Minnesota.
 Essentially all of the edamamé that the company has 
sold have been sold in the United States, mostly on the east 
and west coasts. They generally sell the product, private 
labeled in frozen 1-lb retail packs, to two Japanese-run 
trading companies: Mutual Trading Co. (Los Angeles) 
and JFC [Japan Foods Corp., with headquarters in San 
Francisco and offi ces across America]. Nishimoto plans to 
buy edamamé from the 1994 crop. They pack the product 
under 4-5 different labels. Bob thinks the product ends up 
mostly in Asian-American grocery stores, with a little sold 
to restaurants. This year Bob’s company has also sold 3 
truckloads (90,000 lb) of mukimamé (under private label) 
primarily to a Chinese-American trading company in New 
York; the generic name on the label is something like edible 
green frozen soybeans. The company is now in the process 
of developing its own label. The Japanese are not interested 
in mukimame.
 As for the future: The soybeans they are now using 
have pods that are a little too small for the Japanese market. 
The edamamé imported to the USA from Taiwan are the 
second-grade products–not good enough to sell to Japan. The 
Taiwanese edamamé beans don’t grow well in Minnesota. 
He is working on breeding improved varieties with the 
University of Minnesota, the University of Illinois (Dr. 
Richard Bernard), Iowa State University, and some private 
companies. It is quite easy to develop a large-seeded, good 
tasting edamamé bean, but it is harder to breed in resistance 
to phytophthora and other diseases–and the process takes a 
long time. He is not discouraged and thinks the product has 
a bright future. One new direction is to develop mukimame, 
shelled green soybeans. They are working with the state of 
Minnesota and some private individuals to introduce the 
product as “Sweet Beans” to Caucasian-Americans. His 
market research shows that there is enough of a stigma 
associated with the word “soybeans” that they don’t want 
that term to appear prominently on the label.
 Bob has been in touch with Pillsbury, but they have 
dropped their edamamé project–apparently because they 
don’t want to be the fi rst into the market. He is trying to sell 
to natural and health food stores.
 This year Bob’s company has planted about 700 acres of 
edamamé, up from 500 acres last year. Last year’s bad rains 
destroyed about half the crop. He could have sold twice what 
he harvested. The variety of soybean he grows do not do 
taste quite as good when grown further south (as in southern 
Illinois) as they do in Minnesota. This year Richard Bernard 
(who is partly retired) has 2,500 varieties of soybeans for 
edamamé growing in his test plot at the University of Illinois. 
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He has grown edamamé for many years, and he has found 
that the taste of one variety varies depending upon the area 
where it is planted. The Japanese like the beans best that are 
grown in southern Minnesota; they like a sweetness. He is 
looking into breeding in more sweetness. Address: Manager, 
Minnesota Edamame, Route 1, Box 53A, East County Road 
34, Jackson, MN 56143. Phone: 507-847-3591.

2286. Barber, R.G. 1994. Persistence of loosened horizons 
and soybean yield increases in Bolivia. Soil Science Society 
of America Journal 58(3):943-50. May/June. [23 ref. Eng]
• Summary: The central zone of the department of Santa 
Cruz in tropical eastern Bolivia is the country’s main area for 
soybean and wheat production. Soil compaction is a major 
factor limiting soybean production in this area. Deep tillage 
is helpful. Address: British Tropical Agricultural Mission, 
Casilla 359, Santa Cruz, Bolivia, c/o F.C.O. (La Paz), King 
Charles Street, London SW1A 2AH, UK.

2287. Weaver, Eric. 1994. Growing soybeans organically in 
Nicaragua (Interview). SoyaScan Notes. July 27. Conducted 
by William Shurtleff of Soyfoods Center.
• Summary: Eric also supervises the development of Earth 
Trade’s project in Nicaragua and he spends a large amount 
of time down there. During the last year or so, he has been to 
Nicaragua 4 times, a total of a month. Before that he worked 
for 10 years on the Central America Bulletin, an economics 
and politics newsletter published monthly in the USA by the 
Central America Research Group, so he went to Nicaragua 
regularly.
 Cottonseed oil was the basic food oil in Nicaragua until 
1991, after the new government of Violetta Chamorro took 
over from Daniel Ortega and the Sandinistas in national 
elections on 25 Feb. 1990; the Chamorro government 
changed the policies on subsidies in general and conducted 
an economic rationalization. Before that, the Nicaraguan 
government subsidized cotton production at huge losses. 
The offi cial justifi cation was that they needed the oil, but 
Eric thinks there were more complicated political factors. 
The cotton crop has now basically collapsed in Nicaragua. 
Starting in 1991, Nicaragua began to import soybeans, which 
they processed in the country’s 9 or 10 cottonseed processing 
mills. President Violetta Chamorro’s son-in-law, Antonio 
Lacayo, who is actually the de-facto president, got into soy 
oil processing even before the cotton was phased out. That 
is another reason for the move toward soy oil–because he 
had business interests in soya. Earth Trade is now starting to 
do a feasibility study of organic oil processing in Nicaragua. 
The company would like to set up an organic facility that 
will process not only soy oil, but also peanuts, sesame, etc. to 
produce a variety of organic oils.
 Starting in the mid-1980s Nicaraguan breeders at 
CEA (a cotton experimental center near Leon) developed 
a soybean strain named CH86 from the Brazilian tropical 

varieties of soybeans. Now CH86 has been grown 
increasingly by farmers during the last few years–starting 
in about 1991 or 1992. The variety that they call Cristalina 
(which may be known internationally as light hilum) is 
a tropical variety that grows pretty well in Nicaragua. 
Nicaraguans calculate crop yields in hundredweights (cwt) 
per manzana. Note: 1 hundredweight = 112 pounds. A 
manzana, a traditional unit of land area in Central America, 
is the area of a square 100 varas on a side; it therefore varies 
according to the length of the vara. On average it equals 
0.7 hectares or 1.7 acres. The CH86 averages 47-50 cwt/
manzana and the Cristalina averages about 30 cwt/manzana. 
There is a big demand for the seed of these two varieties, 
and that’s why there is a shortage on the market. Earth 
Trade grows both varieties. Earth Trade has talked with 
some Japanese buyers who are interested in Cristalina for 
soymilk and CH86 for tofu. They were very close to signing 
a contract then the price started to fall, so they backed off for 
a while.
 Earth Trade’s fi rst organic soybean crop in Nicaragua 
was harvested in December 1993 as a rotation for sesame. 
They were planning to sell it on the international market 
organically, but the producer sun-dried it and it got rained on 
and became spotted; so Earth Trade sold those soybeans for 
$12-$12.50 per cwt on the local Nicaraguan market for soy 
oil Earth Trade presently has in the ground enough soybean 
seeds to produce approximately 1,000 tonnes of the CH86 
and 500 tonnes of the Cristalina. The CH86 was planted in 
June and the Cristalina is being planted now, in July; both 
should be ready to harvest in December.
 In Nicaragua, all substantial agriculture is located on the 
Pacifi c Coast; Earth Trade grows its soybeans in this region 
to the northwest of Managua, around the city of León (the 
capital of León Department) and in Chinandega. Address: 
Secretary-Treasurer, Earth Trade, 1814 Franklin St., Suite 
710-E, Oakland, California 94612. Phone: 510-987-7222.

2288. Brown, Lester R.; Kane, Hal; Ayres, Ed. 1994. Vital 
signs 1994: The trends that are shaping our future. New 
York, NY: W.W. Norton & Co. 160 p. 24 cm. [200+* 
endnotes]
• Summary: Discusses (with graphs) important trends that 
effect a sustainable society in the following areas: Food, 
agricultural resources, energy, atmosphere/air, economy, 
transportation, the environment, society/population/medical, 
and military.
 World soybean production per person (p. 28-29) rose 
steadily from about 7 kg in 1950 to about 21 kg in 1979. 
Since then it has been fl at, averaging about 20 kg, which was 
also the estimated fi gure for 1993. Total world production 
of soybeans has increased steadily from about 18 million 
metric tons (tonnes) in 1950 to a record 116 million tons in 
1992, falling by 4% to 111 million tonnes in 1993. Heavy 
rains and fl ooding in the U.S. Midwest, the world’s principal 
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growing region, accounted for the decline. Although the U.S. 
soybean harvest decreased nearly 16% from the previous 
year, it still accounted for nearly half of the world harvest. 
Brazil, with a harvest of 23 million tonnes, remained solidly 
in second place. Argentina edged out China for third place. 
Soybean yields in China are about 33% lower than those 
of the 3 leading western producers (which range between 2 
and 2.5 tonnes per hectare). The USA regularly exports one 
third of its soybean crop as unprocessed beans and enough 
of the remainder as meal so that about 50% of the crop is 
exported. By contrast, Argentina and Brazil crush most of 
their soybeans domestically and export them largely as meal, 
keeping much of the soy oil for domestic use. China exports 
a small proportion of its crop as beans, largely for food use 
in Japan and other Asian countries. The leading importers of 
soybeans are Japan, Germany, the Netherlands, and Spain.
 Population trends (p. 98-99): In 1993, the world 
added 87 million people to its numbers, down slightly 
from the 88 million in 1992–thanks largely to a dramatic 
fertility decline in China, home to more than one-fi fth 
of the world’s population. Total world population in late 
1993 was an estimated 5.557 billion. 94% of the new 
people lived in developing countries, home to 78% of the 
world’s population. Africa has the world’s fastest growing 
population. The average annual growth rate in world 
population peaked in about 1962 at 2.2%. It had fallen to 
1.75% in 1986 and was 1.56% in 1993. Yet the slowdown in 
the world’s growth rate is happening much more gradually 
than was expected just a few years ago. In 1982 the United 
Nations projected that world population would stabilize 
in the year 2100 at 10.2 billion–almost twice what it is 
today. The U.N. now projects that world population will 
grow until it reaches 11.6 billion sometime after 2200. 
Address: Worldwatch Inst., 1776 Massachusetts Ave., N.W., 
Washington, DC 20077-6628.

2289. Soyafoods (ASA, Europe). 1994. New soybean 
developments [in Russia]. 5(3):3. Autumn.
• Summary: A new soybean variety named Fiskery 5, which 
survives at up to 56º north latitude (about the latitude of 
Moscow), has been developed in Russia as the result of over 
19 years research by geneticist Prof. Oleg Davydenko of 
the Russian Academy of Sciences, with the help of Swedish 
research into cold-resistant varieties. Yielding about 3 
tonnes/ha after a 120 day growing cycle, the new variety can 
be planted in late April or early May at a soil temperature of 
7ºC, and can tolerate 16 hours/day of sunlight in the summer.
 Prof. Davydenko has now formed the Soyabean 
Company to further develop the new variety, and has 
established links with a UK based company named Peas and 
Beans, run Dr. Colin Leakey, a former consultant to H.J. 
Heinz. Further trials will be conducted by Leakey, and at 
Wye College in Kent, UK.
 Dr. Leaky claims to have discovered a non-fl atulent 

soybean variety named Goscorron, which comes from 
Chile and which he has adapted to UK growing conditions. 
Although Goscorron is expensive and gives low yields, a 
French food company is test marketing the soybean variety 
in French stores.

2290. Hovinen, Simo. 1994. Re: Growing soybeans in 
Finland. Letter to William Shurtleff at Soyfoods Center, Dec. 
22. 1 p. Typed, with signature on letterhead. [Eng]
• Summary: The soybean has never been cultivated on a 
large fi eld scale in Finland, on some small experimental 
plots. Dr. Hovinen personally conducted one small trial in 
a fi eld at the University of Helsinki in 1983. The Swedish 
varieties Träff and Bravalla were the only varieties which 
were able to nearly reach maturity, though the maturity of the 
seeds was not fully completed. Each variety gave a yield of 
1,050 kg/ha.
 Dr. Hovinen does not see any possibility of growing 
soybeans in Finland, at least not for seed yield. It is 
impossible without varieties that are adapted to long days 
and low temperature. Address: Dr., Boreal, Plant Breeding, 
Myllytie 8, 31600 Jokioinen, Finland. Phone: +358 16 
41871.

2291. Sherchand, Kishore K. 1994. Statistical database 
systems of CGPRT crops in Nepal. Palawija News (Bogor, 
Indonesia) 11(4):9-13. Dec.
• Summary: Table 1 gives the area, production, and yield 
of major pulse crops in Nepal, annually from 1984 to 1993. 
Among these pulses, lentil is the most important crop 
followed by grasspea, chickpea, pigeonpea, blackgram, 
and soybean. Soybean production has increased from 6,180 
tonnes (metric tons) in 1984 to a record 13,630 tonnes in 
1993. Soybean yields have increased from 546 kg/ha in 1984 
to a record 642 kg/ha in 1993.
 Collection, analysis and documentation of agricultural 
statistics in Nepal began in 1962. The agricultural census 
was, until recently, the responsibility of the Agriculture 
Statistics Div. (ASD) of the Department of Food and 
Agriculture Marketing Services (DFAMS). Address: 
Agronomy Div., Nepal Agriculture Research Council, 
Khumaltar, Lalitpur, Nepal.

2292. Food and Agricultural Organization of the United 
Nations. 1994. Soybeans: Area harvested, yield, and 
production. FAO Yearbook–Production (Rome, Italy) 48:106-
07.
• Summary: No nations are listed for the fi rst time as 
soybean producers in this FAO Production Yearbook. 
Honduras, fi rst listed in 1990, and not listed in 1993, is listed 
again here (1994) but with no production or acreage statistics 
for 1994. Honduras production in 1993 was 2,000 tonnes and 
yield was 1,923 kg/ha. Burkina Faso, listed in 1993, is not 
listed this year.
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 Unclear listings include Ethiopia PDR (formerly 
Ethiopia + Eritrea) and Ethiopia, Yugoslav SFR and 
Yugoslavia, FR.

2293. Nagano Chushin Agricultural Experiment Station. 
1994. Summary of soybean breeding activities in Nagano. 
Nagano prefecture, Japan. 6 p. [Eng]
• Summary: Page 3 contains an excellent map titled 
“Soybean Research Network in Japan.” It lists and shows 
each of the 6 soybean breeding centers, the 7 experiment 
stations for testing specifi c characteristics, and the 15 
experiment stations for testing local adaptability. Graphs 
show precipitation and average air temperature year-round at 
5 of the main stations. The chief soybean breeder is Nobuo 
Takahashi. This station has developed and released 16 
registered and 6 non-registered soybean varieties between 
1962 and 1991; the most famous are Enrei (released in 
1971), Tanrei (1978), Tamahomare (1980), Tachinagaha 
(1986), Ootsuru (1988), Ayahikari (1991).
 Breeding objectives: 1. High yielding ability: more 
than 4.5 tonnes/ha in experimental fi elds. 2. Late planting 
adaptability: more than 3.0 tonnes/ha after winter wheat. 3. 
Suitability for mechanical harvesting: lodging resistance, 
non-shattering, lowest pod weight. 4. Resistance to diseases 
and nematodes: Soybean mosaic virus, soybean cyst 
nematode, black root rot, purple seed stain. 5. Seed quality: 
large seeds (more than 30 gm per 100 seeds), small seeds 
for natto (less than 10 gm per 100 seeds), appearance (hilum 
color, seed coat cracking, etc.), high protein (more than 
45%), suitability for food processing. 6. Soybean varieties 
for special [food] use: Black soybean for kuromame, green 
soybean for kinako, large and fl at soybean for hitashimame. 
Address: Shiojiri, Nagano prefecture, Japan.

2294. Ontario Oil & Protein Seed Crop Committee. 1994. 
Ontario soybean variety trials (Leafl et). Ontario, Canada. 9 
panels. Front and back. 44 x 29 cm overall.
• Summary: Printed with black ink on green paper, this large 
sheet of paper is fi rst folded crosswise into halves, then again 
crosswise into thirds. The fi rst 3 panels are 22.3 x 9.7 cm. 
The remaining 6 panels, each containing a large table, are 
22.3 x 14.5 cm.
 Rates soybean varieties and gives detailed agronomic 
data for four different heat unit areas. Two of the narrow 
panels explain and interpret the columns in the tables.
 Table show: (1) (2 panels) Soybean variety 
recommendations and description. (2) Agronomic data 2500-
2800 heat units. Average yield: 2.89 metric tons per ha. (3) 
Agronomic data 2700-2900 heat units. Average yield: 3.12 
metric tons per ha. (4) Agronomic data 2900-3300 heat units. 
Average yield: 3.01 metric tons per ha. (5) Agronomic data 
3300-3500 heat units (the furthest south) Average yield: 
3.26 metric tons per ha. Area 3: 3-year average of 4 trials at 
Woodslee (Clay) and Tilbury (Clay). Area 4: 3-year average 

of 6 trials at Malden (Clay loam) and Chatham (Clay Loam). 
Address: Ontario, Canada.

2295. Fee, Rich. 1995. CRP projects boasts 70-bushel beans: 
No-till drilled beans in sod yielded better than beans where 
the sod was tilled. Successful Farming 93(1):32-33. Jan.
• Summary: David Dukes has long believed that tillage isn’t 
needed to bring Conservation Reserve Program (CRP) land 
back into crop production. So he grows no-till soybeans on 
the land; in 1994 one plot yielded nearly 72 bushels/acre. 
Address: Crops and Soils Editor.

2296. Furuhata, Hideki. 1995. Japanese soyfoods markets. 
Paper presented at a conference titled “Producing Soybeans 
for the Soyfoods Market.” 9 p. Held 2 March 1995 at Ames, 
Iowa.
• Summary: This paper consists of nine very interesting 
statistical tables, one on each page. Table 1 shows the 
supply and demand for soybeans in Japan from 1984 to 
1992 (in tonne = metric tons). The supply of Japanese-
grown soybeans decreased from 126,000 tonnes in 1984 
to a low of 73,000 tonnes in 1992, and imports increased 
from 4,401,000 tonnes in 1984 to 4,725,000 tonnes in 1992. 
The demand for soybeans from crushers has stayed about 
steady, ranging from a low of 3,428,000 tonnes in 1991 to 
a high of 3,928,000 tonnes in 1985. Demand for food uses 
has increased from 786,000 tonnes in 1984 to a high of 
927,000 tonnes in 1992 (up 18%). Demand for use as feed 
has increased from 55,000 tonnes in 1984 to 95,000 tonnes 
in 1992.
 Table 2 shows soybean utilization in Japan by type of 
food product from 1987 to 1994: Use of soybeans for tofu 
and aburage stayed about steady at 498,000 tonnes, by far 
the largest food use. Use for miso decreased slightly from 
180,000 tonnes in 1987 to 170,000 tonnes in 1994. Use for 
natto grew strongly from 97,000 tons in 1987 to 110,000 
tonnes in 1994. Use for kori-tofu (dried-frozen tofu) grew 
slightly from 29,000 tonnes in 1987 to 30,000 tonnes in 
1994. Use for soy sauce grew strongly from 5,350 tonnes in 
1987 to a record 25,300 tonnes in 1992, dropping slightly to 
23,000 tonnes in 1994. Use for soymilk decreased slightly 
from 4,000 tonnes in 1987 to 3,100 tonnes in 9994. Total 
use of soybeans for food in Japan grew slowly from 875,350 
tonnes in 1987 to 930,000 tonnes in 1994 (up 6%).
 Table 3 shows Japanese population and per capita 
consumption of soyfoods from 1982 to 1992. Population 
grew from 103,720,000 to 124,452,000 during this period, 
while per capita consumption grew from 6.8 to 7.4 kg/capita 
(up 8.8%).
 Table 4 shows per family expenditures and consumption 
per year on tofu, natto, miso, and soy sauce from 1982 to 
1992. For example, expenditures on tofu increased from 
2,535 yen in 1982 to 7,992 yen in 1992, while consumption 
fell from 87.98 cakes to 79.26 cakes. Thus in 1992 the 
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average Japanese family consumed 1 cake of tofu every 4.6 
days.
 Table 6 shows imports of soybeans for food from 
the USA, Canada, and China from 1982 to 1992. Imports 
from the USA are subdivided into IOM, Beeson, and other 
identifi ed varieties. In 1992 about 88.7% of food-grade 
soybeans imported to Japan from the USA were IOM. 
Moreover, of all these soybeans imported for food use in 
1992, about 76.6% came from the USA, 21.5% from China, 
and 1.85% from Canada.
 Table 6 shows the amount spent per capita by people of 
different 5-year age-groups on four soyfood products. The 
average person in the age 60-64 year group spent ¥2,976 on 
tofu, ¥1,539 on miso, ¥1,490 on soy sauce, and ¥1,098 on 
natto. The average person in the age 30-34 year group spent 
¥1,581 on tofu, ¥603 on miso, ¥508 on soy sauce, and ¥708 
on natto.
 Table 7 shows the source of soybean used to make 
four soyfood products in 1984, 1990, and 1992. In 1992, of 
the 498,000 tonnes of soybeans used in tofu and aburage 
in Japan, 74.8% of the soybeans were IOM from the USA, 
6.0% were Beeson (USA), 8.0% were other U.S. varieties, 
3.0% were from China, and 8.0% were grown in Japan. Of 
the 30,000 tonnes use to make dried-frozen tofu, 86.7% were 
IOM and the rest were from China. Of the 108,000 tonnes 
used to make natto, 55.5% were from the USA and Canada, 
39.8% were from China, and 4.6% were grown in Japan. Of 
the 176,000 tonnes of soybeans used to make miso, 88.0% 
were from China, 5.7% were white-hilum beans from the 
USA, and 6.25% were grown in Japan.
 Table 8 shows that production of soybeans in Japan from 
1982 to 1994 has decreased sharply. In 1982 some 262,300 
tonnes were produced on 147,000 ha with a yield of 1,782 
kg/ha. In 1994 some 98,800 tonnes were produced on 26,500 
ha with a yield of 1,620 kg/ha.
 Table 9 is two charts showing the distribution system for 
(1) Imported soybeans from suppliers to end users, and (2) 
Domestic soybeans from farmer to end users. Farmers sell 
to the Zenno Nokyo or a collector. Address: Mitsui & Co. 
Phone: 515-294-0160.

2297. Kluis, Alan. 1995. Historic analysis points to higher 
prices [for soybeans]. Soybean Digest. March. p. 46.
• Summary: An interesting historical analysis of soybean 
yields and their relationship to prices. Table 1 shows U.S. 
soybean yields each year from 1960 to 1994 (when a new 
record of 41.9 bushels/acre was set). A graph charts these 
yields from 1930 (when they were about 12 bu/acre) to 1994. 
Record yields almost always occur the year of, of the year 
before, major price-cycle lows. It is much more likely for 
yields to decline signifi cantly the year after a good crop than 
to have another big crop. A similar table and graph show 
U.S. corn yields. Address: President, Northstar Commodity 
Co.

2298. Akintayo, Issaya. 1995. Re: Introduction of soybeans 
to Chad. Letter to William Shurtleff at Soyfoods Center, May 
22. 3 p. Typed, with signature.
• Summary: “Joyce Lombardi sent me your correspondence 
on the subject of the cultivation and utilization of soya in 
Chad. The soybean was introduced to Chad in about the 
year 1975. It was cultivated on an experimental basis at 
the CFPA (Centre de Formation Professionelle Agricole). 
Unfortunately its popularization did not last long, because 
those who introduced the soybean did not show the 
population the different possible uses of this miracle plant. 
The only way of using soybeans that the population knows is 
as dawa dawa, called “Ndi” here in Chad.
 “After my arrival in Chad in 1992 the soybean was 
given a second chance to succeed. In effect, having noted 
the very high level of malnutrition in the country, and above 
all among the infants and children, I conducted a program 
of educating the population by showing them how they 
could make a line of products from soya such as milk, 
yogurt, cheese, cakes, biscuits, bread, pizza, patés, sojatine 
(soya coffee, for which I coined the name, and which name 
everyone now uses), and weaning foods based on soy fl our.
 “For example, roasted soybeans + maize/corn fl our + 
sweet potato fl our gives a mixture of fl ours, which I called 
‘Maïpaso.’ I introduced it to people via several expositions 
of soy-based menus, through demonstration shops that 
processed soya, and gifts of soya to hospitals to aid 
malnourished infants and children.
 “In terms of agronomy, I have introduced several 
soybean varieties from Nigeria (IITA), Senegal, Togo, etc. 
These introductions were made to identify early maturing 
varieties that could be used to extend soybean cultivation 
into several ecological zones within Chad. These varietal 
studies are still in progress.
 “In terms of education, during 1994 I educated more 
than 400 people. The demands for education are great 
but unfortunately we do not have the budget to realize 
them. Presently the population has taken an interest in the 
utilization of soya. Certain groups are taking charge of 
educational materials and are asking for my help to teach 
them how to make the different menus. Periodically I give 
interviews which are broadcast widely via rural radio and the 
written press. Copies of some articles are enclosed. At the 
end of last year I wrote and had published a 40-page color 
document titled ‘Soya, how to cultivate and use it’ which 
also contained recipes.
 “After this summary, I will try to answer your questions: 
1. There was no written documentation on soybean 
cultivation and use in Chad [Tchad] before the publication of 
my book at the end of last year. 2. Soybean was introduced 
to Chad during the late 1970s. 3. The origin of the soybean 
presently cultivated in Chad is not documented. It may have 
come from Nigeria. The variety name is not known either. 
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4. The average yield is about 800 kg/ha. 5. The total area 
cultivated is not known because nobody was working with 
this crop until my arrival in this country. It is only now that 
its cultivation is gaining momentum. Now everybody wants 
to cultivate soybean. It became the crop of the year.”
 Accompanying this letter are four excellent color photos 
which show: (1) A Chadian woman pounding soybeans 
using a wooden mortar and pestle. She is surrounded by 
other women, all dressed in traditional colorful clothing, 
and taking part in an educational workshop. The pounded 
soybeans will be used to make soymilk and other soy 
products. (2) A Chadian man holding a bag containing long 
loaves of soy-fortifi ed bread (baguettes). “This product is 
greatly appreciated by the local population.”
 (3) A Chadian mother hand-weeding a fi eld of soybean 
plants. Her baby is sleeping on her back; both are dressed 
in traditional clothing. (4) A Chadian woman seated on the 
porch of her home in Sarh pressing the soymilk out of a bag 
of pounded soybeans mixed with water. In front of her are a 
wooden mortar and pestle.
 Note: This document contains the earliest date seen for 
soybeans in Chad, or the cultivation of soybeans in Chad 
(about 1975). The source of these soybeans is unknown. 
Address: PhD, UNDP Project Advisor, Box 9, Sarh, Chad. 
Phone: +235 68-12-43 Fax: (235) 68-1309.

2299. Brown, Lester R.; Lenssen, N.; Kane, Hal. 1995. 
Vital signs 1995: The trends that are shaping our future. 
New York, NY: W.W. Norton & Co. 160 p. 24 cm. [200+* 
endnotes]
• Summary: Overview: The acceleration of history–
Economy picks up, energy use growing, warming trend 
resumes, food supplies tighten, disturbing health trends, 
computerizing the world, environmental issues shaping 
history.
 Soybean production jumps. Meat production takes a 
leap. World grain stocks lowest in 21 years. World grain 
production per person is declining. The amount of grainland 
per person has dropped by half since 1950. Fertilizer use 
continues dropping. Wind power generating capacity rose 
22%. World solar cell shipments jumped 15%. World bicycle 
production exceeds automobiles 3 to 1. Water tables falling 
on every continent. China’s economy expands by 56% in 
four years. World population grows by 10,000 per hour; last 
year we added 88 million people. Number of refugees sets 
new record. Third World debt still growing. Tropical forests 
vanishing. Breast and prostate cancer rising. Hunger still 
widespread. CFC production has fallen for the 6th straight 
year.
 The London Guardian calls Vital Signs the book that 
“... makes all other works of reference look trivial.” “To 
make your research and analysis easier, Worldwatch has 
put all the charts, tables, and data from its research data 
bank on computer disk” (IBM or Macintosh compatible). 

Address: Worldwatch Inst., 1776 Massachusetts Ave., N.W., 
Washington, DC 20077-6628.

2300. Campbell, John. 1995. Corporate corner: U.S. soybean 
crop projected to be third largest in history. ASA Today (St. 
Louis, Missouri) 1(10):6. Sept.
• Summary: The USDA projected on Aug. 11 that the 1995 
U.S. soybean crop would be 2.246 billion bushels. The only 
two larger crops were the 2.558 billion bushels harvested 
in 1994 and the 2.26 billion bushels harvested in 1979. The 
projected yield would also be the third highest in history 
after the 41.9 bu/acre record set in 1994 and the 1982 yield 
of 37.6 bu/acre.
 Nevertheless the current U.S. demand will exceed the 
1995 crop by nearly 150 million bushels; thus 4 million 
more acres will need to be planted. Coincidentally there 
are 4.1 million acres of land previously devoted to soybean 
production now in the Conservation Reserve Program (CRP). 
“Bringing this land back into production would mean more 
income for American farmers, workers, agribusiness, and 
others in rural America.”
 “Rapid growth of U.S. pork and poultry exports has 
contributed greatly to record domestic soybean meal demand. 
The U.S. will have to substantially increase its soybean 
production if it is to participate in supplying the world’s 
burgeoning demand for meat, poultry, milk, and eggs... Much 
of the land currently enrolled in the Conservation Reserve 
Program could be returned to production of soybeans 
and other crops. Of the 36.4 million acres [of all crops] 
enrolled in the CRP, it is believed that at least half can be 
farmed sustainably if returned to production.” Address: 
Vice President, Corporate & Government Relations, Ag 
Processing Inc.

2301. Martinez Viera, Rafael. 1996. Work with bioactive 
products at INIFAT in Cuba (Interview). SoyaScan Notes. 
Jan. 10. Conducted by William Shurtleff of Soyfoods Center.
• Summary: Dr. Martinez earned his PhD in Leipzig, East 
Germany. For many years he was the editor of Ciencias de 
la Agricultura (Agricultural Science) a biannual journal 
published by the Cuban Academy of Sciences and INIFAT. 
He is now writing a history of INIFAT and of eminent 
agricultural scientists in Cuba.
 His main line of research is sustainable agriculture, 
specializing in bioactive products including biofertilizers, 
biostimulants, and natural pesticides extracted from 
plants. He has done considerable research on Azotobacter, 
a nitrogen-fi xing bacterium which began to be used 
and studied with soybeans in other countries in the late 
1960s; unlike Rhizobium, Azotobacter is associative, not 
symbiotic. In most cases Azotobacter competes with or is 
even antagonistic to Rhizobium in the soil. Its use allows 
farmers to use about 40% less fertilizers with some crops. 
Thirty days after planting soybeans, Dr. Martinez hand-
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sprays Azotobacter on the leaves; there the bacteria produce 
vegetable hormones, such as cytokinins, auxins, gibberellins, 
and amino acids–all of which stimulate the growth of the 
plants and, more importantly in Cuba, reduce the rate of 
fl ower abortion. Cuban scientists have developed special 
strains that produce 14 amino acids and that cause a 20% 
increase of soybean yield and a 30% yield increase in some 
other plants. His group is now developing a solid form of 
Azotobacter for export.
 He has also done research with other bacteria which 
transform organic phosphorus in the soil into a non-organic 
form which many plants, including soybeans, can assimilate.
 Humberto Diaz is the only breeder of new soybean 
varieties in Cuba. Pelican was the best introduced variety, 
but the varieties developed by Diaz have been signifi cantly 
better. In Cuba, there is a special need to develop different 
varieties for planting in the three different soybean growing 
seasons. The variety V-9 (named after the Russian geneticist 
Vavilov) is now grown on a large scale in Cuba. It was fi rst 
grown 4-5 years ago for spring forage, of which it yields 
about 30 metric tons/ha. In winter it produces about 2,000 
kg/ha of seed. The best varieties grown for soybean seeds 
yield about 3,000 kg/ha on small test plots, 2,000 kg/ha on 
small farms, and 1,200 kg/ha on large farms.
 In the area surrounding Cuban cities organoponic 
agriculture (organoponics, derived from hydroponics) is now 
becoming popular. In this form of urban agriculture, organic 
matter is mixed with soil in raised beds, which yield up to 20 
kg per square meter of fresh vegetables. Imported soybeans 
are used mostly for livestock feed (for cattle, chickens, and 
eggs) and for food.
 Note: Memories of INIFAT. A lovely place with a lush 
garden of exotic palms in a huge central courtyard, and a 
long driveway at the front lined with stately, tall Cuban 
palms. Large archives with many old documents and very 
helpful librarians. Very nice people. Not one photocopy 
machine in the entire complex. Address: PhD, Chief of 
Bioactive Products Dep., INIFAT, Santiago de las Vegas, 
Cuba.

2302. Voldeng, H.D.; Guillemette, R.J.D.; Leonard, D.A.; 
Cober, E.R. 1996. AC Albatros soybean. Canadian J. of 
Plant Science 76(1):151-52. Jan. [Eng; fre]
• Summary: This variety was intended for production in 
2400-2600 crop heat unit areas of Quebec. AC Albatros was 
issued Registration No. 3961 by the Variety Registration 
Offi ce, Agriculture and Agri-Food Canada on 27 May 1994.
 Table 1 shows performance of AC Albatros, Maple 
Ridge, Nordet, KG20 and Maple Belle in the Quebec 2600 
crop heat unit soybean variety trials, 1991-92. For each 
variety is given: Yield (tonnes/ha). Maturity (days). Height 
(cm). Lodging (1 = no lodging, 5 = complete lodging). 100 
seed weight (gm). Seed oil (gm per kg). Seed protein (gm per 
kg). Address: Plant Research Centre, Agriculture and Agri-

Food Canada, Ottawa, Ontario.

2303. Montanaro, Pamela. 1996. Attending the First National 
Soybean Workshop in Cuba (Interview). SoyaScan Notes. 
April 15. Conducted by William Shurtleff of Soyfoods 
Center.
• Summary: Pam Montanaro, Coordinator of the Cuba 
Campaign Department of Global Exchange, just returned 
from 2 weeks in Cuba. She led an alternative medicine 
group during the fi rst week. While there, she attended the 
First National Soybean Workshop (Primer Taller Nacional 
Soya), 2-day meeting held on 11-12 April 1996 at the Food 
Research Institute outside Havana. It was attended by 
about 200 Cubans, and many important Cubans were there, 
including Jesu Montané Oropesa, a top advisor to Fidel 
Castro, and Vilma Espín, head of the Federation of Cuban 
Women (Federation de Mujeres Cubanos, FMC). One of 
the founders of the Cuban revolution in the 1950s, she is 
married to Raul Castro (Fidel’s brother), is a chemist or 
biochemist, speaks good English, and has been involved with 
popularizing soybeans and soyfoods in Cuba for many years. 
In the early 1960s Vilma organized a Cuban group named 
“Friends of the Soybean.”
 The afternoon sessions on the fi rst day were divided 
into two parts: Soybean production, and soybean utilization. 
The fi rst was open to everyone, the second was restricted 
to speakers only, because of Cuba’s proprietary soymilk 
and soy yogurt technology. Dr. Gilberto Fleites, a top 
Cuban cancer surgeon who is also a vegetarian, gave a 
presentation to both sessions on soy, diet and health, with 
an excellent slide show that he has developed; he answered 
many questions and received many requests for talk to other 
organizations.
 The conference was attended by representatives from 
both agriculture and food processing from every Cuban 
province. The food representatives brought samples of their 
best soy yogurt and soy cream cheese. At the conference 
there was a contest to see which organization had the best 
soy yogurt. Las Tunas won, with a special award going to a 
factory in Havana. In all, the conference was very up-beat. 
Video- and audio tapes were made of most of the sessions, 
and the proceedings are expected to be available in Spanish. 
Pam has a Spanish language conference agenda.
 At the conference, Pam learned that two other foreign 
groups are apparently involved with growing soybeans in 
Cuba. Vilma Espín’s women’s group (FMC) has a project 
very similar to Global Exchange’s funded by Oxfam Canada 
and now underway in the easternmost province of Cuba, 
Santiago de Cuba (near Guantanamo Bay, the U.S. naval 
base). The project is getting its seeds from INIFAT, but there 
seems to be poor communication between INIFAT and this 
project, to the extent that Pam wondered if a rivalry might 
have developed between them. Oxfam Canada fi rst began 
work in Cuba in Jan. 1995 and Pam helped to interest them 
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in work with soy. Canadians Minor Sinclair and 
Sheila Katz are now involved with this soy project. A 
second Cuban group is also working on this project, 
the National Association for Small-Scale Agriculture 
(Association Nacional de Agricultura Pequena, 
ANAP). They just had their fi rst harvest and got a good 
yield of about 2 tons of seed per acre. Minor (who 
now lives in Havana with his wife, Martha Thomson) 
in writing up a report on the project for Pam. Pam’s 
combine has not yet arrived in Cuba.
 An Italian NGO (non-governmental organization), 
which is part of the European Union, is said to be 
trying to do another soy project, and has offered to 
invest $1 million in the project.
 During 1996, nationwide, Cuba hopes to grow 
between 6,700 ha and 8,040 ha of soybeans (500 to 
600 caberillas; 1 caberilla = 13.4 ha). If all goes well, 
this area would provide them with about 15,000 metric 
tons of soybeans–enough for all their food needs 
but only about 10% of their total needs including 
vegetable oil and livestock feed.
 Only two foreigners attended the soy conference–
Pam and a man from Mexico. Pam heard that 
Cuba has signed a contract to export its soymilk 
manufacturing technology to an organization in 
Semaya, Mexico. This would be Cuba’s fi rst known 
export of such technology. Last year Cubans did a lot of 
traveling throughout Latin America looking for customers.
 Tito Nuñez’s vegetarian restaurant in the Botanical 
Garden, next to a Japanese garden, is just lovely and 
becoming very popular. The food is organically grown and 
presented in a beautiful way. Address: Coordinator of Soy 
Cubano! Company, Food and Medicine Campaign, c/o 
Global Exchange, 2017 Mission St. #303C, San Francisco, 
California 94110. Phone: 415-255-7296 or 415-558-8682.

2304. Soyatech, Inc. 1996. Soya Bluebook Plus 1997: The 
annual directory of the world oilseed industry. Bar Harbor, 
Maine: Soyatech. 368 p. Sept. Comprehensive index. Brand 
name index. Advertiser index. 28 cm.
• Summary: A gold seal in the upper right corner of the front 
cover proclaims: “1947-1997. 50th Anniversary edition.” 
This edition features a special section titled “Soya Bluebook: 
Celebrating 50 years of service to the soybean industry,” by 
Bob Callahan (p. 13-21; see separate record).
 On page 312 is an interesting table titled “U.S. soybean: 
Acreage, yield & production 1925-1996*.” Address: 318 
Main St., P.O. Box 84, Bar Harbor, Maine 04609. Phone: 
207/288-4969.

2305. Ontario Soybean Growers’ Marketing Board 
Newsletter. 1996. Ontario soybean statistics. Dec. p. 2.
• Summary: Gives comparative soybean statistics for crop 
year 1994/95 and 1995/96.

 Harvested area: Decreased 3% from 1,875,000 to 
1,815,000 acres.
 Production: Decreased 1% from 2,066,720 to 2,040,103 
metric tons (tonnes).
 Average yield: Increased 2% from 40.5 to 41.3 bushels 
per acre.
 Average producer price: Increased 18% from $7.43 to 
$8.81 per bushel.
 Crop value: Increased 17% from $564 million to $660 
million.
 Soybean crush: Increased 11% from 1,121,900 to 
1,252,400 metric tons.
 Source: Statistics Canada, OSGMB, COPA (Canadian 
Oilseed Processors Association). Address: Box 1199, 
Chatham, ONT, Canada N7M 5L8.

2306. Janick, Jules; Blase, Melvin G.; Johnson, Duane L.; 
Jolliff, Gary D.; Myers, Robert L. 1996. Diversifying U.S. 
crop production. In: Jules Janick, ed. 1996. Progress in New 
Crops. Arlington, Virginia: ASHS (American Society for 
Horticultural Science) Press. xix + 660 p. See p. 98-109. [26 
ref]
• Summary: In the section on “New-crops case studies,” the 
soybean is given as the fi rst example of a new crop which 
was successfully introduced and established. “The soybean... 
was introduced into North America in 1765 but until 1920 
was grown primarily for forage. The U.S. Department of 
Agriculture (USDA) conducted limited testing for decades 
and consistently failed to recognize the potential of the crop 
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as anything other than a forage. Research from publicly 
supported agricultural scientists working in collaboration 
with farmers and private industry was essential–especially 
the work of public breeders who developed new cultivars 
from germplasm introduced from China, Japan, and Korea. 
Major explorations were undertaken by the USDA from 
1924 through 1931, after earlier seed collections were lost. 
Industrial support was essential, and in 1922 the Staley 
Company built the fi rst major soybean processing facility, 
in Decatur, Illinois (Hymowitz 1990). In 1941, soybean 
acreage harvested for seed exceeded that harvested for forage 
and greatly increased during World War II and the next two 
decades.
 “In 1924, about 5 million bushels (bu) of soybeans were 
produced in the United States, with yields of 11 bu/acre; 
in 1994, about 2.6 billion bu were produced on 62 million 
acres, with yields averaging 42 bu/acre. To bring soybeans 
from a forage crop to a crop grown for oil and high-protein 
meal cost U.S. taxpayers an estimated $5 million from 1912 
to 1941; the current annual value of the crop is estimated 
at more than $13 billion. Had there been no public-private 
partnerships or integrated efforts at producing and marketing, 
soybeans might still be a minor crop, and many farmers in 
the United States would forfeit the income opportunity that 
soybeans now provide.”
 Other new crops in this section: Canola, pearl millet, 
kenaf, pistachio, quinoa, meadowfoam, milkweed, taxus 
(Pacifi c yew) for Taxol production.
 “To stabilize farm income, a system of federal programs 
including crop subsidies and cropland production developed. 
These programs have been enormously expensive. An 
estimate of costs from 1978 to 1994 is $291 billion (in 1987 
dollars). Adding interest, lost crop wealth opportunities, and 
multiplier effects will more than double these astronomical 
costs to U.S. taxpayers (Jolliff 1996)” (p. 99). Address: 1. 
Indiana Center for New Crops and Plant Products, Purdue 
Univ., 1165 Horticulture Building, West Lafayette, Indiana 
47907-1165.

2307. Board, J.E.; Kang, M.S.; Harville, B.G. 1997. Path 
analyses identify indirect selection criteria for yield of late-
planted soybean. Crop Science 37(3):879-84. May/June. [21 
ref]
• Summary: “Because of doublecropping and adverse 
weather, soybean in the southeastern USA is frequently 
planted after the optimal early-May to mid-June period 
(Carter and Boerma, 1979). Yields at late plantings can 
be improved by narrow-row spacing and/or greater plant 
population (Boquet et al., 1982; Boquet, 1990). However, 
genetic and breeding strategies to improve yield at late 
plantings have not been fully formulated.” Address: Dep. of 
Agronomy, Louisiana Agric. Exp. Station, Louisiana State 
Univ. Agricultural Center, Baton Rouge, LA 70803-2110.

2308. Ontario Soybean Growers’ Marketing Board 
Newsletter. 1997. Focus on China. Dec. p. 11-12.
• Summary: Contains many separate, interesting facts on 
the following subjects: The People’s Republic of China. 
Heilongjiang (HJ) province. Agricultural practice in 
Heilongjiang province.
 In 1996 HJ province produced 4.13 million tonnes of 
soybeans, accounting for about 40% of China’s total soybean 
production. The average yield is 28 bu/acre (1.9 tonnes/
ha). Production is expanding due to high world prices and 
production incentives. “There have been some diffi culties 
bringing North American soybean varieties into China 
for research purposes, as a result of concern over GMO 
(genetically modifi ed organism) soybeans.
 “The average farmer is required to sell 20% of his crop 
at a fi xed price to the government, while the remaining 80% 
is available for the farmer to sell in the free market at the 
going price. Farmers do not like selling to the government 
because the price is lower. Low prices are responsible for 
more farmers choosing to move into the cities or seek an 
alternative job, asking others to run their farms for them.” 
Address: Box 1199, Chatham, ONT, Canada N7M 5L8.

2309. Adisarwanto, T.; Santoso, B.S.; Sumarno, -. 1997. 
Technology and package for soybean production after 
wetland rice in Indonesia. In: Banpot Napompeth, ed. 1997. 
World Soybean Research Conference V: Proceedings. 
Soybean Feeds the World. Bangkok, Thailand: Kasetsart 
University Press. xxiv + 581 p. See p. 498-99. Held at 
Chiang Mai, Thailand, 21-27 Feb. 1994. [3 ref]
• Summary: In Indonesia, of the 1.2 million hectares of 
soybeans harvested, 60% is harvested from wetland areas 
after rice. Soybean cultivation on wetland rice areas faces 
problems of excess water, weed infestation, and poor 
crop stand establishment. Through adoption of improved 
production practices, yield can be increased by 2.0 to 2.5 
tonnes per ha, compared with 1.0 tonnes per ha at farmer 
levels. The improved practices consist of timely planting, use 
of the improved soybean variety Wilis, proper soil drainage, 
use of rice straw as mulch, plant spacing of 40 cm x 10 cm, 
weeding twice, and proper pest control through 3 insecticide 
applications. Address: Malang Research Inst. for Food 
Crops, P.O. Box 66, Malang 65101, Indonesia.

2310. Bhatnagar, P.S.; Tiwari, S.P. 1997. Soybean yield gap 
analysis in India. In: Banpot Napompeth, ed. 1997. World 
Soybean Research Conference V: Proceedings. Soybean 
Feeds the World. Bangkok, Thailand: Kasetsart University 
Press. xxiv + 581 p. See p. 547-48. Held at Chiang Mai, 
Thailand, 21-27 Feb. 1994. [1 ref]
• Summary: Contents: Abstract. Introduction. Materials and 
methods. Results and discussion. Conclusion. Tables: (1) 
Impact of improved technology on productivity potential 
of soybean under real farm situations (Kharif 1992) in 
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Malwa plateau. IT = Improved technology. FP = Farmers 
practices. Increase of yield of IT over FP. Cost of cultivation. 
Additional cost over FP. Additional return over FP. 
Incremental benefi t ratio.
 (2) (1) Impact of improved technology on potential 
and realizable soybean productivity and reduction in yield 
gap. There are two types of soybean yield gaps, designated 
I and II. Address: N.R.C.S. [National Research Centre for 
Soybeans] (ICAR), Indore 452001, India.

2311. Brown, Lester R.; Renner, Michael; Flavin, 
Christopher. 1997. Vital signs 1997: The environmental 
trends that are shaping our future. New York, NY: W.W. 
Norton & Co. 165 p. 24 cm. [1000+endnotes]
• Summary: Overview: A year of contrasts–Near record 
energy expansion, carbon emissions set record (Graphs 
show global warming: (1) Atmospheric concentration of 
carbon dioxide, 1764 to 1996; (2) Average temperature at the 
earth’s surface, 1866-1996), storms rock insurance industry, 
bike output triple that of cars, food security deteriorating, 
the growing appetite for protein, economic pace picks up, 
population growth slowing, the world is disarming.
 Population growth: The annual addition to world 
population fell from a peak of 87 million in 1990 to 80 
million in 1996 (See p. 80-81). In percentage terms, the 
annual population growth rate peaked at 2.2% in 1963 and 
now stands at 1.4%. Population growth is slowing because 
(1) the worldwide fertility rate–the average number of 
children born to a woman in her lifetime–dropped from 4.2 
in 1985 to 2.9 in 1996, and (2) the mortality rate is rising in 
some regions–as from AIDS deaths in Africa and shorter life 
expectancy in the former Soviet Union. World population 
in billions was 2.556 in 1950, 3.039 in 1960, 3.706 in 1970, 
4.458 in 1980, 5.282 in 1990, and 7.772 (estimated) in 1996.
 Food trends: World grain harvest sets record, soybean 
harvest recovers to near-record, meat production growth 
slows, global fi sh catch remains steady, grain stocks up 
slightly.
 Nuclear power was the slowest growing power source 
last year; it grew only 1%. 1996 was the fourth warmest 
year since record keeping began. Summer temperatures 
in northern Siberia are the warmest in 1,000 years. World 
population rose by 80 million people in 1996. The world 
consumes fi ves time as much paper as it did in 1950. The 
number of mean and women in the armed forces worldwide 
has fallen 20% since 1988, to 23 million. Half of the world’s 
languages are becoming extinct.
 World soybean production has increased dramatically 
since 1950: In million metric tons it was 17 in 1950, 25 
in 1960, 44 in 1970, 81 in 1980, 104 in 1990, and 133 
(estimated) in 1996. Per capita soybean production also 
continues to increase rapidly: In kg/capita is was 6 in 
1950, 8 in 1960, 12 in 1970, 18 in 1980, 20 in 1990, and 
23 (estimated) in 1996. Address: Worldwatch Inst., 1776 

Massachusetts Ave., N.W., Washington, DC 20077-6628.

2312. Food and Agricultural Organization of the United 
Nations. 1997. Soybeans: Area harvested, yield, and 
production. FAO Yearbook–Production (Rome, Italy) 51:102-
03.
• Summary: The 1997 Production Yearbook, under 
“Soybeans” (p. 102-03, in English, French, and Spanish) 
gives area harvested (1,000 ha), yield (kg/ha), and production 
(1,000 MT), each for the years 1989-91, 1995, 1996, 1997, 
for the following places: World. Africa: Benin, Burkina 
Faso, Burundi, Congo–Democratic Republic, Cote d’Ivoire, 
Egypt, Ethiopia PDR, Ethiopia, Gabon, Liberia, Morocco, 
Nigeria, Rwanda, South Africa, Tanzania, Uganda, Zambia, 
Zimbabwe.
 North and Central America: Canada, El Salvador, 
Guatemala, Honduras, Nicaragua, USA.
 South America: Argentina, Bolivia, Brazil, Colombia, 
Ecuador, Paraguay, Peru, Uruguay, Venezuela.
 Asia (fmr = former). Asia: Azerbaijan, Bhutan, 
Cambodia, China, India, Indonesia, Iran, Iraq, Japan, 
Kazakhstan, Korea–Democratic People’s Republic of (north), 
Korea–Republic of (south), Laos, Myanmar, Nepal, Pakistan, 
Philippines, Sri Lanka, Syria, Thailand, Turkey, Viet Nam 
(Vietnam).
 Europe (former). Europe. Albania, Austria, Bosnia 
Herzegovina, Bulgaria, Croatia, Czechoslovakia, Czech 
Republic, France, Germany, Greece, Hungary, Italy, Latvia, 
Moldova Republic, Romania, Russian Federation, Slovakia, 
Spain, Switzerland, Ukraine, Yugoslav SFR, Yugoslavia.
 Oceania. Australia.
 USSR.

2313. Shahidi, E. 1997. Soybean [Glycine max (L.) Merrill] 
production and research in Iran. In: Banpot Napompeth, ed. 
1997. World Soybean Research Conference V: Proceedings. 
Soybean Feeds the World. Bangkok, Thailand: Kasetsart 
University Press. xxiv + 581 p. See p. 570-71. Held at 
Chiang Mai, Thailand, 21-27 Feb. 1994.
• Summary: In 1966 soybean production started in Iran–
along with research on other oilseed crops such as sunfl ower, 
rapeseed, and saffl ower to meet the growing demand for 
vegetable oil. The government encouraged farmers by 
loaning inputs (fertilizers, seeds), and technical and fi nancial 
assistance. In 1968 Iran produced 2,055 [metric] tons of 
soybeans, with an average yield of 536 kg/ha. By 1978 
production had increased to 113,000 tons with an average 
yield of 2,024 kg/ha.
 Note: On 1 Feb. 1979 Ayatollah Ruhollah Khomeini 
arrived in Tehran, Iran, from Paris, France. This marked the 
beginning of Iran’s Islamic Revolution.
 The Islamic Revolution and, above all, the Persian 
Gulf war for eight years [Sept. 1980 to 1988 between Iraq 
and Iran] adversely affected soybean production in Iran. By 
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1986, Iran’s total soybean production had fallen to 26,624 
tons, with an average yield of 685 kg/ha.
 In recent years the annual consumption of vegetable 
oil and soybean meal in Iran has reached 800,000 tons and 
750,000 tons respectively. Soybean varieties in maturity 
groups III, IV, V, and VI are planted in many parts of the 
country on both irrigated and non-irrigated lands, using 
both single- and double-cropping systems. In 1991-92 some 
121,485 tons of soybeans were harvested from 66,175 ha. In 
1991-92 the amount of land under soybean production had 
increased to 104,000 ha, due to high prices and good weather 
conditions. In 1994 production is projected to be about 
190,000 tons. Address: Oilseed Research and Development 
Co., No. 146 Ghaem Magam Farahani Avenue, Tehran, Iran.

2314. Bernard, R.L.; Cremeens, C.R.; Cooper, R.L.; Collins, 
F.I.; Krober, O.A.; Athow, K.L.; Laviolette, F.A.; Coble, 
C.J.; Nelson, R.L. 1998. Evaluation of the USDA soybean 
germplasm collection: Maturity groups 000 to IV (FC 01.547 
to PI 266.807). USDA Technical Bulletin No. 1844. iii + 169 
p. Jan.
• Summary: Contents: Introduction. About the tables. List of 
tables: Maturity groups 000 to 0: Tables (1.0) Identifi cation 
and origin information for USDA soybean germplasm in 
maturity groups 000 to 0, FC 01.547 to PI 266,807: PI 
Number, accession name, country of acquisition, country 
of origin, year introduced or released, maturity group. (2.0) 
Descriptive data for USDA soybean germplasm in maturity 
groups 000 to 0, FC 01.547 to PI 266,807: Entry (variety 
name, FC number, or PI number), maturity group, stem 
termination (determinate, indeterminate, semi-determinate), 
fl ower color, pubescence (color, form, density), pod color, 
seedcoat (luster, color {buff, black, black hilum with brown 
outer ring, brown, gray, green, greenish brown, imperfect 
black, reddish brown, tan, yellow}), hilum color (same 
choices as seed color), other traits (seed, leaf, plant). (3.0) 
Agronomic data for USDA soybean germplasm in maturity 
groups 000 to 0, FC 01.547 to PI 266,807, grown at St. Paul, 
Minnesota: Entry, fl owering (days after May 31), maturity 
(days after May 31), lodging (score), height (cm), stem 
termination score, shattering score, seed (quality score, 
weight {100 gm/seed}, yield {1000 kg/ha at 13% moisture}). 
(4.0) Seed composition data for USDA soybean germplasm 
in maturity groups 000 to 0, FC 01.547 to PI 266,807, 
grown at St. Paul, Minnesota: Entry, maturity group, 
seed composition (oil %, protein %), protein composition 
(methionine as a percentage of total protein), oil composition 
[fatty acids] (linoleic %, linolenic %).
 Maturity groups I and II: The tables are identical in 
format to those above except that the soybeans were grown 
at Urbana, Illinois, and there is information on disease 
reaction to phytophthora rot and pythium rot.
 Maturity groups III and IV: The tables are identical in 
format to those above except that the soybeans were grown 

at Urbana, Illinois, and there is information on disease 
reaction to phytophthora rot and pythium rot.
 “Introduction: This publication consolidates information 
contained in U.S. Regional Soybean Laboratory Manuals 
223 (July 1965), 230 (September 1966) and 238 (April 
1969) on the origin, descriptive characteristics, agronomic 
performance, seed composition and disease reaction data of 
soybean (Glycine max (L.) Merrill) germplasm accessions 
FC 01.547 to PI 266.807 in maturity groups 000 through IV. 
Also included are cultivars, in these same maturity groups, 
developed at public institutions in the United States and 
Canada, and released by 1966. The data presented in Tables 3 
and 4 are the same as in the original publications except that 
units on weight and height have been changed to metric and 
some maturity groups have been changed. In Table 1, some 
changes have been made for accession name and country 
of origin based on more recent information. The pedigrees 
of domestic cultivars are not included but are available in 
USDA Technical Bulletin 1746. Some origin details for 
named cultivars and FC accessions were removed but are 
available in the USDA Soybean Germplasm Collection 
Inventory, Volume 1, INTSOY Series Number 30. In Table 
2, data on stem termination was added, the information 
on pubescence was expanded and some descriptions have 
been updated. These data can also be obtained through 
the Germplasm Resources Information Network (GRIN), 
Database Management Unit, USDA-ARS [Agricultural 
Research Service], BARC West, Beltsville, Maryland 20705. 
Evaluation publications for PI numbers higher than PI 
266.807 can be obtained from the Curator, USDA Soybean 
Germplasm Collection, USDA-ARS, 1101 West Peabody 
Drive, University of Illinois, Urbana, IL 61801.”
 Named varieties in maturity groups 000 to 0: Acme, 
Agate, Capital, Comet, Crest, Early White Eyebrow, 
Flambeau, Goldsoy, Grant, Hardome, Hidatsa, Kabott, 
Mandarin (Ottawa), Manitoba Brown, Merit, Minsoy, 
Norchief, Ogemaw, Pagoda, Pando, Poland Yellow, Sioux.
 Named varieties in maturity groups I and II: Aksarben, 
Amsoy, Bansei, Black Eyebrow, Blackhawk, Burwell, 
Cayuga, Chippewa, Chippewa 64, Earlyana, Elton, Etum, 
Funman, Giant Green, Goku, Habaro, Hakote, Harly, 
Harosoy, Harosoy 63, Hawkeye, Hawkeye 63, Henry, 
Hoosier, Kagon, Kanro, Kanum, Korean, Lindarin, 
Lindarin 63, Linman 533, Manchu 3, Manchu 606, Manchu 
[Madison], Manchu Hudson, Manchu Montreal [Montreal 
Manchu], Manchukota, Manchuria, Mandarin, Mandarin 
507, Medium Green, Mendota, Monroe, Mukden, Norsoy, 
OAC 211, Ontario, Portugal, Renville, Richland, Sac, 
Seneca, Sousei, Soysota, Tastee, Toku, Tortoise Egg, Waseda, 
Wea, Wisconsin Black, Yellow Marvel.
 Named varieties in maturity groups III and IV: A.K. 
(Harrow), A.K. [FC 30761], A.K. (Kansas), Adams, 
Adelphia, Aoda, Bethel, Boone, Chestnut, Chief, Chusei, 
Clark, Clark 63, Cloud, Columbia, Delmar, Dunfi eld, Ebony, 
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Emperor, Ford, Fuji, Funk Delicious, Gibson, Granger, 
Green and Black, Guelph, Harbinsoy, Harman, Higan, 
Hokkaido, Hongkong, Hurrelbrink, Illington, Illini, Ilsoy, 
Imperial, Jefferson, Jogun, Kanrich, Kent, Kim, Kingston, 
Kingwa, Kura, Lincoln, Macoupin, Manchu, Manchu 2204, 
Manchu [Lafayette], Manchuria 13177, Manchuria 20173 
Mandell, Mansoy, Midwest, Mingo, Morse, Norredo, Osaya, 
Patoka, Patterson, Peking, Pennsoy, Perry, Ross, Sanga, Sato, 
Scioto, Scott, Shelby, Shingto, Shiro, Sooty, Viking, Virginia, 
Wabash, Wayne, Wilson, Wilson-Five, Wing Jet (Ohio), 
Wolverine. Address: 1. Prof. Emeritus, Dep. of Agronomy, 
Univ. of Illinois, Urbana; 2. USDA-ARS agricultural 
research technician; 3. Research Geneticist, USDA-ARS, 
Dep. of Agronomy, Ohio State Univ., Wooster.

2315. Monsanto Company. 1998. Achievements: Plant 
biotechnology 1997. St. Louis, Missouri. 16 p. 28 cm.
• Summary: In the center of the front cover is a globe–
like a fl ower, with two leaves and a stem below it. The 
company’s new logo, containing the words “Food–Health–
Hope” appears below it. On page 1 is the main message: 
“Our lives depend on plants.” A graph (p. 4) shows the 
commercial acreage planted to Roundup Ready soybeans 
in three countries for the last few years: (1) USA–1 million 
acres in 1996, 9 million acres in 1997 (nearly 13% of total 
soybean acreage), and a projected 25 million acres in 1998. 
(2) Argentina–250,000 acres in 1996, 3.75 million acres in 
1997 (nearly 22% of total soybean acreage), and a projected 
10+ million acres in 1998. (3) Canada–600,000 acres in 
1997 (less than 1% of total soybean acreage), and a projected 
175,000 acres in 1998.
 Some 56% of U.S. soybean growers used conservation 
tillage methods with Roundup Ready soybeans in 1997.
 Page 5 states: “Grower results:... In 1997, 330 side-
by-side comparisons in the Midwestern United States 
showed the combination of Roundup Ready soybeans and 
Roundup herbicide achieved an average yield advantage of 
2.2 bushels per acre over traditional herbicide programs on 
Roundup Ready soybeans. In the same type of comparisons, 
an average yield advantage of 1.7 bushels per acre was 
demonstrated in Canadian soybean fi elds in 1997. In addition 
to yield improvements, crop quality improved because the 
harvested crop included fewer weed seeds.
 “In the United States, growers reported high levels of 
satisfaction with Roundup Ready soybeans: 89 percent were 
more satisfi ed with the combination of Roundup herbicide 
and Roundup Ready soybeans than their regular soybeans 
and traditional herbicide programs, 62 percent said the 
Roundup Ready system was a better value, and 87 percent 
said they defi nitely or probably will plant Roundup Ready 
soybeans again in 1998.”
 “Roundup Ready soybeans are compatible with 
conservation tillage methods that help prevent soil erosion.”
 On pages 14-15 are Monsanto’s answers to the following 

“Frequently Asked Questions”: Should biotechnology crops 
be labeled? Why has Monsanto been active in the seed 
industry? (buying up seed companies). How did Roundup 
Ready cotton perform in the Mississippi Delta in 1997? 
Will insect-protected crops promote the development of 
insect resistance? Will Roundup Ready crops promote the 
development of herbicide-resistant weeds? What is the status 
of the delayed-ripening tomato? (Flavr Savr developed by 
Calgene, now a wholly-owned Monsanto subsidiary).
 Note: This report was sent with two others and a 
cover letter on 21 May 1998 by Molly N. Cline, Director, 
Food Industry Relations (Monsanto). Address: 800 North 
Lindbergh Blvd., St. Louis, Missouri 63167. Phone: 
314.694.1000.

2316. Asgrow Seed Co. LLC. 1998. We gave this remarkable 
technology the power to yield more profi t (Ad). Soybean 
Digest. Aug/Sept. p. 32-33.
• Summary: A two-page color ad.
 On the right page, above below the title, we read: 
“Examination of Roundup Ready® technology reveals it’s 
only as good as the soybean genetics it goes into.
 “Asgrow scientists were the fi rst to work with the 
gene, and then took the time to add it to only elite genetics. 
Asgrow Roundup Ready soybeans yield nearly 3 Bu/A more 
than the average of competitive varieties.
 “Unlike others who back-crossed into old varieties, 
we forward-crossed to create new high-yielding varieties. 
And because we started with germplasm recognized as 
the world’s best, Asgrow Roundup Ready soybeans are 
generations ahead. That’s why they simply yield more than 
other Roundup Ready varieties. See for yourself the power 
our varieties give your profi t.
 “Asgrow: The science of profi tability.”
 Under a photo a small letters we read: “Asgrow 
Roundup Ready soybeans yield nearly 3 Bu/A [bushels 
per acre] more than the average of competitive varieties.” 
Address: Des Moines, Iowa.

2317. Marking, Syl. 1999. Roundup Ready yields lag: A 
summary of university soybean trials reveals slightly lower 
yield. Soybean Digest. Mid-March. p. 6-7.
• Summary: In 1998 more than 3,000 yield comparisons 
from 40 university performance tests were conducted in eight 
states. Ed Opplinger, University of Wisconsin extension 
agronomist, summarized the results. Average yields of 
RR varieties ranged from 14% less to 13% more than 
conventional soybean varieties. When averaged across all 
tests, RR varieties gave 4% lower yields than conventional 
varieties. When averaged across all locations, the top fi ve 
RR varieties yielded 5% less than the top fi ve conventional 
varieties in 200 comparisons.
 Opplinger points out that about a million acres of RR 
beans were grown in 1996. That increased to 9 million in 
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1997 and over 25 million acres in 1998. But the bottom line 
is still most important; Farmers need to calculate the yield 
lag (lower yield), herbicide costs, and technology fee. Some 
farmers may be sacrifi cing maximum yield and profi tability 
for ease of weed control. A color photo shows Ed Opplinger 
examining young soybean plants in a fi eld.

2318. Canadian Soybean Bulletin (OSG, Chatham, Ontario, 
Canada). 1999. 50th anniversary of the Ontario Soybean 
Growers. 13(1):1. June.
• Summary: In 1949, when the Ontario Soybean Growers 
Marketing Board (OSGMB) was established, there were only 
6,000 soybean producers in Ontario. They started OSGMB 
to deal with issues such as moisture discounts, maximum 
handling charges, grower payment terms, and to try to 
settle a dispute. These growers were also concerned that the 
industry’s historic boom and bust cycle would lead to its 
downfall.
 In 1948-49 these 6,000 growers produced 49,600 tonnes 
(metric tons) of soybeans on 94,000 acres, and exported 
less than 13,000 tonnes. They got a yield of 19 bushels/acre 
and received an average price of $84.50/tonne (Canadian 
dollars).
 In 1998-99 there were 23,000 soybean producers in 
Ontario. They produced 2,343,300 tonnes (metric tons) 
of soybeans on 2,100,000 acres, and exported more than 
650,000 tonnes. They got a yield of 41 bushels/acre and 
received an average price of $283.00/tonne. Thus soybean 
production in Ontario has increased more than 47-fold since 
1948-49!
 Note: This newsletter was previously titled Canadian 
Export Soybeans.

2319. Ontario Soybean Growers’ Marketing Board. 1999. 
Fifty years of progress: A history of the Ontario soybean 
industry. 50th anniversary–Ontario Soybean Growers’ 
Marketing Board, 1949-1999. Chatham, Ontario, Canada: 
OSGMB. 36 p. June. 28 cm.
• Summary: Editor: Janet Nauta. Contents: Message 
from the Ontario Minister of Agriculture, Food and Rural 
Affairs (Noble A. Villenueve). Message from the Minister 
of Agriculture and Agri-Food Canada (Lyle Vanclief). 
Chairman’s message (Ken Bee). The Ontario Soybean 
Growers’ Marketing Board–Five decades of progress (with 
highlights of each decade). Farm Products Marketing 
Commission–Involved since the beginning. Harosoy and 
more–Harrow Research Centre’s role in soybean research. 
Soybean leaders–Chairmen of the Ontario Soybean 
Growers’ Marketing Board. Research and variety trials in 
the east–Kemptville College’s role. OMAFRA–Promoter 
of Ontario’s “great export.” Making the grade–The Ontario 
Grain Commission, Soybean research–Ridgetown College’s 
contribution. Heading east–Short season soybean research in 
Ottawa. Ontario Grain and Feed Association–Past, present 

and future. From 1893 to today–The history of soybeans at 
the University of Guelph. Once upon a time: An interview 
with the oldest living Ontario Soybean Growers’ Marketing 
Board director (Gordon Coutts, who became director in 
1958). Early promotions–Call for soybeans (Ad from Victory 
Mills titled “Wanted: 3,000,000 bushels of soybeans”–from 
the 1945 crop).
 Contains many color photos and 20 ads, some full page. 
Address: 180 Riverside Drive, Box 1199, Chatham, ONT 
N7M 5L8, Canada. Phone: 519-352-7730.

2320. Singh, R.J.; Hymowitz, T. 1999. Soybean genetic 
resources and crop improvement. Genome 42(4):605-16. 
Aug. [120 ref]
• Summary: Contents: Introduction. Domestication and 
dissemination of soybean: a chronology. Gene pools of 
the soybean: GP-1, GP-2, GP-3. Soybean germplasm 
enhancement: Conventional plant breeding, interspecifi c 
and intersubgeneric hybridization, mutation breeding, 
biotechnology, potential to produce hybrid soybeans. 
Conclusions.
 Figures: (1) “A diagrammatic chart [pie chart] showing 
production of the major vegetable oils of the world. Numbers 
in parentheses are millions of tonnes (source, Soy Stats 
1996). Soybean oil is #1 (48%) followed by cottonseed oil 
(14%), rapeseed oil (14%), peanut oil (10%), sunfl ower seed 
oil (10%), etc.
 (2) “A diagrammatic chart showing world soybean 
production. Numbers in parentheses are millions of tonnes 
(source, Soy Stats 1996). USA is #1 (46%), followed by 
Brazil (19%), China (11%), Argentina (10%), India (4%), 
Paraguay (2%), etc.
 (3) A graphic representation of soybean yield (t/ha) in 
the United States, China, and India in 1976-1996 (source, 
Food and Agricultural Organization soybean production data 
base). USA has the highest soybean yield and it is increasing 
the most rapidly (although slowly), China is #2, and India is 
#3. Overall, soybeans have not seen as dramatic a per acre 
yield increase as corn, which may be attributed in part to the 
soybean’s narrow genetic base.
 Tables: (1) “The primary gene pool of the soybean 
collection data base (Hill and Nelson 1997).”
 Talk with Ted Hymowitz. 1997. Dec. 31. This paper 
is an attempt to understand why soybean yields have not 
increased very much. It is an understanding of genetics, 
germplasm diversity, and research. It is connected with Ted’s 
work with wild perennial soybeans. If we take 1940 as the 
year that soybeans really became a commercial crop, yields 
have risen only very slowly since that date–compared with 
any crop. Since the 1960s they has risen even more slowly–
about 24 pounds per acre per year. However, of that 24 
pounds, only 12 pounds comes from breeding, and 12 pounds 
is external to breeding–such as better weed management, 
seed quality, seed germination, etc. Jim Speck in Nebraska 
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has published these calculations.
 Note: The U.S. national average soybean yield per acre 
harvested was 16.2 bu in 1940, 18.0 bu in 1945, 21.7 bu in 
1950, 23.5 bu in 1960, 26.7 bu in 1970, 26.5 bu in 1980, 34.1 
bu in 1990, a record 41.9 bu in 1994, and 37.6 bu in 1996. 
Address: Dep. of Crop Sciences, Univ. of Illinois, Urbana, IL 
61801.

2321. High Plains Journal (Dodge City, Kansas). 1999. 
Edamame snack craze helps soybean farmers. Sept. 27.
• Summary: Duane Johnson, a specialist in new and 
alternative crops at Colorado State University Cooperative 
Extension, believes that edamame will increasingly be a 
profi table way of growing soybeans for Colorado farmers. 
California now requires 1.5 million lb/year of edamame, 
and the market is expected to grow to 30 million lb over the 
next few years. Johnson’s research, funded in part by the 
Colorado Agricultural Experiment Station, has helped him to 
promote edamame as an alternative crop in Colorado which 
is more profi table than the state’s traditional staple crops 
such as corn, wheat, alfalfa, grain sorghum, sunfl owers, and 
beans.
 With yields of 5,000 to 10,000 lb/acre, 20-25% 
discarded due to defects, production costs of about $250/
acre, and retail prices of $3 to $5 a pound at grocery stores, 
edamame farmers can expect to gross $0.12 to $0.15 per 
pound at harvest. If they invest in a processing plant, they 
can increase their net profi t by $0.15 to $0.15 per pound. 
Weld and Larimer counties in Colorado are now being 
investigated as the site for a processing plant.

2322. Specht, J.E.; Hume, D.J.; Kumudini, S.V. 1999. 
Soybean yield potential–a genetic and physiological 
perspective. Crop Science 39(6):1560-70. Nov. [32 ref]
• Summary: In the USA, average annual soybean yield 
increases are reported to be 22.6 kg per ha from 1924 to 
1997, however in the last 25 years they have risen 40% 
faster, at 31.4 kg per ha. This rapid increase is due to rapid 
adoption of technologies based on agricultural research. It 
is estimated that gains in yield due to genetic improvement 
averaged about 15 kg per ha per year prior to the 1980s, but 
now averages about 30 kg per ha per year in both the public 
and private sectors.
 The steady increase in carbon dioxide levels and 
irrigation also contributes to yield increases.
 In Ontario, Canada, several physiological traits changed 
during 60 years of soybean variety releases, including 
improved lodging, increased nitrogen fi xation, and better 
stress tolerance; these have led to yield increases of about 
0.5% a year.
 Technological innovation must be continually injected 
into agriculture in order to feed the human population now 
rising at the rate of about 83 million people per year.
 Note: Why is population rising so fast? 1. Because the 

death rate is decreasing more rapidly than the birth rate. 2. 
The average person lives longer. The human population is 
estimated to be 9.8 to 10 billion people by mid-2050. Yet 
most soybean protein worldwide is fed directly to animals, 
and humans eat those animals. If humans would eat soyfoods 
(such as tofu, tempeh, edamame, etc.) as a high-quality, low 
cost source of protein, instead of meat, that diet would be 
much more sustainable. Address: 1. Dep. of Agronomy, Univ. 
of Nebraska, Lincoln, NE 68583-0915; 2-3. Dep. of Plant 
Agriculture, Univ. of Guelph, Guelph, ON, Canada N1G 
2W1.

2323. Hegstad, J.M.; Bollero, O.; Nickell, C.D. 1999. 
Potential of using plant row yield trials to predict soybean 
yield. Crop Science 39:1671-75. *

2324. Cleland, Nora T. 2000. Couple takes unique approach 
to farming. Farm Talk (Parsons, Kansas). Oct. 18.
• Summary: Innovation is the watchword for Lee and Cindy 
Quaintance who farm near Edgerton, Kansas, close to 
Olathe.
 Their main crop is organic soybeans, especially those 
varieties made into tofu. This year they are trying another 
variety named “Nato” [for making natto], which is smaller 
than most soybeans. Whereas the count of typical soybeans 
is about 3,500 per pound, “the little Nato beans run about 
6,500 beans per pound.”
 They have found a company in Garden City, Missouri, 
which will buy the Nato beans and export them directly to 
Japan. They expect to be paid about $15 a bushel, but that 
isn’t quite as lucrative as it sounds because Nato yields only 
about 35 bushels per acre.
 When growing soybeans organically, they have found 
that it is easier when they are planted in rows 36 inches apart 
rather than 30 inches. The beans rapidly grow and shade a 
10-inch space on both sides of the row–which eliminates the 
need for herbicides. Still he cultivates the area between the 
rows once each season to eliminate weeds.

2325. Ellis, Debbie. 2000. Starting to grow edamamé in 
Kentucky (Interview). SoyaScan Notes. Nov. 16. Followed 
by a letter, signed on letterhead. Conducted by William 
Shurtleff of Soyfoods Center.
• Summary: Last spring the Kentucky Department of 
Agriculture awarded the Kentucky Soybean Association 
a value added grant in the sum of $75,000. The research 
project, titled “Nutritional Soybeans for Human 
Consumption,” involved nine farmers growing soybeans in 
place of tobacco as a value added crop in Kentucky. Six of 
the farmers grew edamamé for market. Several varieties of 
triple null lipoxygenase soybeans were used. Since these 
were not typical edamamé varieties, most of the bean were 
too small for use as edamamé, but the varieties with the 
largest seeds worked quite well. Yields ranged from 8,000 
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to 13,000 lb/acre. After being harvested, the fresh soybeans 
were refrigerated (not blanched), then sold locally. Some 
sold the beans on the stems (in the traditional Japanese 
way) and some hand picked them off. The two forms of 
edamamé were sold at farmers markets, specialty stores, and 
mainstream grocery stores.
 As the soybeans were picked, they were refrigerated 
then transported to their destination. The growers learned 
quickly that edamamé production was labor intensive. They 
also learned that edamamé could be a very profi table value 
added crop for Kentucky farmers. The president of the 
Kentucky Board, Steve Stanley, is now a strong supporter of 
edamamé.
 The Kentucky Board developed a brochure titled 
“Edamamé–”Green Vegetable Soybeans” to educate 
consumers as to how to cook and eat edamamé. “Educating 
our consumers is a key factor in the success of this new 
crop.” Next year the Board hopes to continue work to fi nd a 
better variety of edamamé for Kentucky.
 Research on edamamé is also being conducted in 
Michigan. Contact Ron Goldy and Mike Staton at Michigan 
State University, Extension, in southwestern Michigan. 
Address: Executive Director, Kentucky Soybean Board, P.O. 
Box 30, Princeton, KY 42445. Phone: 1-800-232-6769.

2326. Kumudini, Sarartha; Hume, D.J.; Chu, G. 2001. 
Genetic improvement in short season soybeans: I. Dry matter 
accumulation, partitioning, and leaf area duration. Crop 
Science 41(2):391-98. March. [41 ref]
• Summary: “The results of this experiment indicate that 
yield improvement in the short-season soybean cultivars 
examined was mainly associated with longer leaf area 
duration and the subsequently greater dry matter (DM) 
accumulation.”
 “Genetic improvement in yield for short- and long-
season soybean cultivars from USA and Canada has 
been reported to be in the range of 0.5 to 1% annually 
(Leudders, 1977; Wilcox et al., 1979; Specht and Williams, 
1984; Voldeng et al., 1997). The average soybean yield in 
Ontario increased linearly between 1942 and 1997 from 
approximately 1200 to 2600 kg per ha (Anon, 1999). Such 
yield increases may be due to either agronomic practices or 
improved soybean genetics (genetic gain) or the interaction 
of genetic gain and enhanced agronomic practices as 
cultivars are selected under new management practices 
(Evans, 1993).”
 Abbreviations: CAP, canopy apparent photosynthetic 
rate; CER, carbon exchange rate; CGR, crop growth rate; 
DM, dry matter; HI, harvest index; EEF, effective fi lling 
period; LAI, leaf area index; MG, maturity group; SFP, seed-
fi lling period; SGR, seed growth rate.
 “The greater LAI of the newer cultivars during the SFP 
indicates a delay in the rate at which the leaves senesced, 
resulting in a longer ‘stay green’ period. Greater LAI of the 

newer cultivars would enable greater radiation absorption 
during the SFP especially when LAI values are below the 
critical value for 95% radiation interception...” Address: 1. 
Plant Science Dep., Rutgers Univ., 125 Lake Oswego Rd., 
Chatsworth, New Jersey 08055; 2-3. Guelph, Canada.

2327. Ali, Nawab. 2001. Potential and scope of vegetable 
soybean in India. In: T. Lumpkin, ed. 2001. Second 
International Vegetable Soybean Conference. Pullman, 
Washington: Washington State University. 202 p. See p. 13-
16. [8 ref]
• Summary: Contents: Introduction. Role of vegetables and 
vegetable soybean in human health. Potential and scope 
of vegetable soybean. Research and development efforts. 
Strategy and infrastructure for promotion. Conclusion. 
Tables: 1. Nutritional composition of some of the fresh 
legume vegetables–Cowpea (pods), French beans (pods), 
peas, pigeonpeas, soybeans, soybean sprouts.
 A green seeded soybean named Harit Soya, Himso-1536 
is the fi rst variety developed and recommended for release 
for vegetable / culinary purposes. It has an attractive 
appearance, remains green even after cooking, has a sweet 
taste and a negligible beany fl avor. It gives a fresh pod yield 
of 5 tonnes/ha and a grain yield of about 2.6 tonnes/ha.
 In the Himalayan and North-East regions of India, 
farmers grow soybeans near their dwellings for culinary 
purposes. These beans are for direct food uses as green 
immature seed as well as mature dry seeds. There is large 
potential demand. If 20% of Indians consumed 100 grams/
week for 50 weeks, there would be demand for 100 million 
tonnes/year. Address: Project Director, Soybean Processing 
and Utilization Centre, Central Inst. of Agricultural 
Engineering, Nabi Bagh, Berasia Rd., Bhopal–462 038, 
Madhya Pradesh, India.

2328. Chadha, M.L.; Oluoch, Mel O. 2001. Adaptation and 
utilization of AVRDC vegetable soybean lines in Eastern 
and Southern Africa. In: T. Lumpkin, ed. 2001. Second 
International Vegetable Soybean Conference. Pullman, 
Washington: Washington State University. 202 p. See p. 29-
33. [5 ref]
• Summary: The vegetable soybean is a new crop for 
Africa. Four vegetable soybean lines (AGS292, 329, 338, 
and 339) have been identifi ed as promising for cultivation 
in southern and eastern Africa. AVRDC’s Africa Regional 
Program in Arusha, Tanzania, serves as a bridgehead for 
extending AVRDC’s improved varieties and technology into 
Africa. “Vegetable soybean has great potential in developing 
countries, especially in Africa, where it is as yet relatively 
unknown. Vegetable soybean can effectively diversify the 
cropping system, improve farmers’ income, and provide 
additional protein, vitamins, and minerals to the diet.” 
Variety trials were conducted during 1997, 1998, and 2000 
on AVRDC vegetable soybean lines. Four lines were selected 
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on the basis of fresh pod yields (ranging from 9.79 to 8.81 
tonnes/ha) and organoleptic tests by various groups.
 In Mauritius two varieties were released in April 1999; 
the fresh pods have become popular among consumers and 
are highly profi table for farmers. In Tanzania the seeds of 
four lines have been given to National Research Institutes for 
further evaluation and future release. An experimental trial of 
4 varieties in Swaziland in 1998-99 gave good yields (16.8 
to 9.75 tonnes/ha). However in Malawi one variety produced 
only 3.47 tonnes/ha. In Sudan, a program to provide soybean 
as a supplemental meal is being initiated 
in schools.
 Table 3 shows the composition, by 
nation, of AVRDC’s Vegetable Soybean 
Taste Panel from 1997 to 2001. People 
from the following countries were on 
the panel: Angola, Botswana, Kenya, 
Malawi, Mozambique, Namibia, 
Swaziland, Zambia, Zimbabwe, Tanzania, 
South Africa, Ethiopia, Lesotho, Sudan, 
Mauritius, Seychelles, Senegal, Uganda, 
Rwanda.
 Note: This is the earliest document 
seen concerning soybeans in connection 
with (but not yet in) Namibia. Address: 
1. Director; 2. Training Specialist. Both: 
AVRDC Africa Regional Program, P.O. 
Box 10, Duluti, Arusha, Tanzania.

2329. Shan, Zhihui. 2001. The performance of main 
vegetable soybean varieties in China. In: T. Lumpkin, ed. 
2001. Second International Vegetable Soybean Conference. 
Pullman, Washington: Washington State University. 202 p. 
See p. 201-202.
• Summary: Contents: Introduction and methods. Result: 
Agronomic performance, the main problem in pod and seed 
production. Summary. Acknowledgement. Address: The Oil 
Crops Research Inst. of CAAS, Wuhan Hubei 430062 China.

2330. Yan, Miao-Rong; Shanmugasundaram, S. 2001. 
Vegetable soybean seed production–Recommendations. 
In: T. Lumpkin, ed. 2001. Second International Vegetable 
Soybean Conference. Pullman, Washington: Washington 
State University. 202 p. See p. 191-194. [5 ref]
• Summary: Contents: Introduction. Crop management. 
Harvest methods. Seed drying and storage. Seed yield 
of vegetable soybean. Conclusions. Acknowledgement. 
Address: 1. Research Asst., Program I/Legume Unit, Asian 
Vegetable Research and Development Center, P.O. Box 42 
Shanhua, Tainan 741, Taiwan, ROC. Email: yanmr@netra.
avrdc.org.tw 2. sundar@netra.avrdc.org.tw.

2331. Duffy, Michael. 2001. Who benefi ts from 
biotechnology? In: Proceedings of the 57th Annual Corn 

and Soybean Research Conference, American Seed Trade 
Association, Alexandria, Virginia. See p. 171-183. *
• Summary: Talk at the American Seed Trade Association, 
Dec. 2001. Duffy found “that GM [Genetically Modifi ed] 
soybeans yielded 43.4 bushels per acre while conventional 
soybeans yielded 45 bushels per acre”

2332. Ontario Soybean Growers Newsletter. 2003. Market 
scan [Soybean production in Brazil and South America]. 
May. p. 8.

• Summary:  “Soybean production in Brazil has dramatically 
increased over the past 30 years. In 1970, Brazil produced 
1.3 million tonnes, of soybeans. From 1980-1990, production 
remained steady at 15.5 million tonnes. Huge jumps in 
production then occurred, and in 2002 Brazil harvested over 
43 million tonnes of soybeans. In fact, Brazil’s soybean 
production has risen an amazing 3,150% since 1970. By 
comparison, Ontario’s soybean production grew 750% in the 
same time period.
 “So why has soybean production increased so much in 
Brazil? A number of factors are responsible for this. One is 
cost of production, which is estimated to be around $6.00 
Cdn. per bushel, which includes transportation costs to get 
the soybeans to a port. Mato Grosso, which is the largest and 
fastest growing area in Brazil, also has fairly inexpensive 
land. Prices have doubled in the last two years, but you can 
still purchase land ready to plant for around $450-900 per 
acre. Other costs you may be interested in would be Round-
Up ($3.00 per litre), soybean seed ($15 per bag) and labour 
($8 per person per day).
 “One area that has always plagued Brazil is their 
infrastructure, especially when it came to transporting the 
soybeans from the fi eld to the port. That problem is now 
being resolved. Millions and millions of dollars are being 
invested into improving road, rail and water transportation 
systems. Again, if we look at the Mato Grosso area, it is 
estimated that when these systems are completed in the next 
few years, transportation costs will be reduced by 40-50% in 
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that region.
 “It is hard for producers here in Ontario to compete with 
what is happening in Brazil. Regardless of what is happening 
there, we need to continue to develop niche markets for 
soybeans. We cannot compete very well on a straight, 
commodity traded soybean, but we have the producers and 
the infrastructure to compete in the world of value-added 
soybeans. If the Ontario soybean industry is to survive, we 
need to seek out more of the specialty soybean markets and 
determine how to meet those market needs. This will take a 
lot of determination and hard work on the parts of producers, 
industry members and both levels of government.
 A table gives soybean production statistics (acres, 
production in tonnes, yield in bushels per acre) for the 
top fi ve soybean producing states in Brazil in 2001. The 
production fi gures are:
 Mato Grosso 11,636,700.
 Parana 9,478,000.
 Rio Grande do Sul 5,579,000.
 Goias 4,661,878.
 Mato Grosso do Sul 3,278,000.
 Brazil total 43,500,000; yield 41.6 bushels per acre. 
Address: Chatham, ONT, Canada N7M 5L8.

2333. Brown, Lester R. 2003. Plan B: Rescuing a planet 
under stress and a civilization in trouble. New York and 
London: W.W. Norton & Co. xvii + 286 p. Illust. Index. 21 
cm. [551 endnotes]
• Summary: Overview: “Our modern civilization is in 
trouble. We have created a bubble economy, one whose 
output is artifi cially infl ated by overconsuming the earth’s 
natural capital. Nowhere is the bubble economy more 
evident than in the food sector where the world grain harvest 
has been infl ated by overpumping aquifers.” This books 
shows the way to sustainable economic progress worldwide, 
a clear “alternative to continuing environmental deterioration 
and eventual economic decline.”
 Contents: Dedication to Orville L. Freeman (1918-
2003). Acknowledgements. Preface. 1. A planet under stress. 
I. A civilization in trouble: 2. Emerging water shortages. 3. 
Eroding soils and shrinking cropland (incl. The land-hungry 
soybean, p. 51-53, 55-56, 137). 4. Rising temperatures 
and rising seas. 5. Our socially divided world. 6. Plan A: 
Business as usual.
 II. The response–Plan B: 7. Raising water productivity. 
8. Raising land productivity. 9. Cutting carbon emissions in 
half. 10. Responding to the social challenge.
 III. The only option: 11. Plan B: Rising to the challenge.
 Concerning soil erosion (p. 42-48): No matter where the 
land, the health of the people living on it cannot be separated 
from the health of the land itself. A large share of the world’s 
840 million hungry live on land where the soils are worn 
thin by erosion.” “The thin layer of topsoil that covers much 
of the earth’s land surface is the foundation of civilization. 

Today perhaps a third or more of that foundation, the world’s 
cropland, is losing topsoil through erosion faster than 
new soil is forming, thereby reducing the land’s inherent 
productivity. Where losses are heavy, productive land turns 
into wasteland or desert” (p. 43).
 Concerning the land-hungry soybean: A major 
competitor for shrinking cropland is the soybean, which 
is the world’s leading vegetable oil for table use and the 
principal protein supplement for livestock, poultry, and 
fi sh rations. Roughly 10% is used for food, 20% for oil, 
and 70% for feed. More of the world’s vegetable oil comes 
from soybeans than from all other oilseeds combined–
including olives, peanuts, sunfl owers, rapeseed, cottonseed, 
and coconuts. More of the world’s protein feeds come 
from soybean meal than from all other high-protein meals 
combined. Soybean production in the United States has 
grown dramatically since World War II. In 1973 the 
harvested area overtook that of wheat. In 1999 it surpassed 
corn. In 2002 the U.S. soybean crop was worth $13 billion, 
nearly twice that of wheat. Worldwide the soybean harvest 
has jumped 11-fold from 17 million tonnes in 1950 to 194 
million tonnes in 2003–compared with a 3-fold expansion 
in world grain harvest during the same period. This huge 
increase in world soybean production has been accompanied 
by a 6-fold increase in planted area. Much of the new area 
is in South America, especially in Brazil and Argentina. 
Because the soybean devotes much of its metabolic energy 
to fi xing nitrogen in the soil and to producing large amounts 
of high-quality protein, “yields have risen only slowly 
compared with those of grain.” We get more soybeans by 
increasing the planted area. In trying to help satisfy the 
booming demand for animal protein, the soybean is being 
grown on more and more land (p. 51-53).
 The largest expansion of cropland in the world today 
is in Brazil. South and west of the Amazon basin are huge 
uncultivated tracts of savannah-like land called cerrado, 
which is being cleared largely to grow soybeans. In addition, 
some of Brazil’s grainland is being shifted to soybeans. 
The result: Brazil’s soybean area has expanded from 10 
million hectares in 1990 to nearly 18 million in 2002. The 
combination of this land expansion with rising yields has 
tripled Brazil’s soybean production since 1990, “putting it 
in a position to soon eclipse the United States as the world’s 
largest producer and exporter.” Brazil’s expansion into the 
cerrado is the only large-scale, 21st-century initiative to 
increase the world’s cropland (p. 55-56).
 In 1996 the U.S. lifted restrictions on planting area, 
opening new opportunities for multiple cropping. “The most 
common U.S. double cropping combination is winter wheat 
with soybeans as a summer crop.” Some 6% of soybean 
production comes from land that also produces winter wheat. 
In this rotation, the soybeans fi x nitrogen in the soil, reducing 
the amount of fertilizer needed for wheat (p. 137).
 Tables: 2-1. Countries with extensive overpumping of 
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aquifers in 2002 (esp. China, India, USA, Pakistan). 7-1. 
Water productivity gains when shifting from conventional 
surface irrigation to drip irrigation in India. 8-1. Gains in 
world grain yield per hectare, 1950-2001 (the rate of growth 
is slowing). 8-2. Annual percentage growth in world animal 
protein production, by source, 1990-2002 (aquaculture is 
the highest; oceanic fi sh catch is the lowest, and beef is the 
next lowest). 9-1. Sales of hybrid cars in the USA, 1999-
2003 (rapid growth). 9-2. Annual percentage growth rate of 
different energy sources (solar photovoltaics and wind power 
are growing fastest, over 30% a year). 10-1. Honduras: Ideal 
and actual number of children born per woman, according 
to socioeconomic level (the higher the level, the fewer the 
children). 10-2. Additional annual funding needed worldwide 
to reach basic social goals ($62 billion/year). 11-1. Military 
spending in key countries, 2002.
 Figures (graphs): 2-1. Total grain production in 
China, 1950-2003 (it peaked in 1999). 3-1. World soybean 
production, 1950-2002 (it doubled between 1950 and 1969, 
doubled again between 1969 and 1986, then doubled a 
third time between 1986 and 1998). 4-1. Average global 
temperature, 1880-2002 (rapid rise since 1979). 8-1. World 
meat production by type, 1950-2002 (No. 1 is pork, followed 
by poultry, beef, mutton). 8-2. Milk production in India 
and the United States, 1961-2002 (India passed the USA 
ca. 1998). 9-1. World wind energy generating capacity, 
1980-2002 (rapid increase since 1995). Address: President, 
Earth Policy Inst., 1350 Connecticut Ave., N.W., Suite 403, 
Washington, DC 20036. Phone: 202-496-9290.

2334. Kabelka, E.A.; Diers, B.W.; Fehr, W.R.; LeRoy, 
A.R.; Baianu, I.C.; You, T.; Neece, D.J.; Nelson, R.L. 2004. 
Putative alleles for increased yield from soybean plant 
introductions. Crop Science 44(3):784-91. May/June. *

2335. Iowa Soybean Review (Iowa Soybean Association, 
Urbandale, Iowa). 2004. Are soybean yields keeping pace 
with corn? 16(3):13-14. Dec.

2336. Lamp, Greg. 2005. How to hit 100-bu. beans: Follow 
this seven-step plan to push the yield barrier. Corn and 
Soybean Digest. Jan. p. 28-29.
• Summary: Palle Pedersen is a soybean production 
evangelist. In the past year he’s criss-crossed the U.S. 
preaching his 100-bushel yield story. His seven points are:
 1. Cultivar selection. 2. Early planting. 3. Narrow row 
spacing. 4. Crop rotation (corn and soybeans). 5. Soil fertility 
(“Be sure to soil test every year”). 6. Plant populations 
(125,000 seeds per acre). 7. Tillage (Soybeans don’t respond 
to tillage). Address: Editor.

2337. Nitragin, Inc. 2005. Give your soybeans a swift kick 
in the bottom line: For more yield and more profi t in your 
pocket, ask for Optimize (Ad). Iowa Soybean Review (Iowa 

Soybean Association, Urbandale, Iowa) 16(4):Inside back 
cover. Jan.
• Summary: A large color photo shows the back pocket 
of a farmer dressed in blue jeans; a wallet appears to be 
in it. “Optimize is a quicker way to better soybean yields. 
It’s a new patented soybean Promoter Technology™ that 
maximizes the genetic potential of your beans. Over fi ve 
years of fi eld testing, Optimize delivered an average yield 
increase of 5.1 bu/acre.” Note: There is no indication in 
this ad, except for the relatively unknown word “Nitragin,” 
that this is an ad for nitrogen-fi xing bacteria. Address: 
[Milwaukee, Wisconsin].

2338. Gibson, Lance; Benson, Garren. 2005. Origin, history 
and uses of soybean (Glycine max). Revised. Dep. of 
Agronomy, Iowa State University. 2-3 p. March. https://web.
archive.org/web/20120614193010/www.agron.iastate.edu/
Courses/agron212/Readings/Soy_history.htm
• Summary: “History and Origin:
 “The fi rst domestication of soybean has been traced 
to the eastern half of North China in the eleventh century 
B.C. or perhaps a bit earlier. Soybean has been one of the 
fi ve main plant foods of China along with rice, soybeans, 
wheat, barley and millet. According to early authors, soybean 
production was localized in China until after the Chinese-
Japanese war of 1894-95, when the Japanese began to import 
soybean oil cake for use as fertilizer. Shipments of soybeans 
were made to Europe about 1908, and the soybean attracted 
world-wide attention. Europeans had been aware of soybeans 
as early as 1712 through the writing of a German botanist 
[Engelbert Kaempfer, lived 1651-1716]. Some soybean seed 
may have been sent from China by missionaries as early as 
1740 and planted in France.
 “The fi rst use of the word ‘soybean’ in U.S. literature 
was in 1804. However, it is thought that soybean was fi rst 
introduced into the American Colonies in 1765 as ‘Chinese 
vetches’. Early authors mentioned that soybeans appeared 
to be well adapted to Pennsylvania soil. An 1879 report 
from the Rutgers Agricultural College in New Jersey is the 
fi rst reference that soybeans had been tested in a scientifi c 
agricultural school in the United States. For many years, 
most of the references to this crop were by people working 
in eastern and southeastern United States where it was fi rst 
popular. Most of the early U.S. soybeans were used as a 
forage crop rather than harvested for seed. Most of the early 
introductions planted in these areas were obtained from 
China, Japan, India, Manchuria, Korea, and Taiwan.
 “For many years, soybean acreage increased very 
slowly. There were only 1.8 million acres in the United 
States in 1924 when the fi rst offi cial estimate became 
available. At that time, most of the crop was used for hay. It 
was not until the 1920’s that soybean acreage expanded to 
any great quantity in the U.S. Corn Belt.
 “Before World War II, the U.S. imported more than 40% 
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of its edible fats and oils. Disruption of trade routes during 
the war resulted in a rapid expansion of soybean acreage 
in the U.S. as the country looked for alternatives to these 
imports. Soybean was one of only two major new crops 
introduced into the U.S. in the twentieth century. The other 
major crop, Canola was initially developed in Canada and is 
now grown on some U.S. acres. Soybean was successful as a 
new crop because there was an immediate need for soybean 
oil and meal, its culture was similar to corn, and it benefi tted 
other crops in a rotation.
 “Following World War II, soybean production moved 
from the southern U.S. into the Corn Belt. The major 
soybean producing states of Iowa, Illinois, Minnesota, 
Indiana, Ohio, Missouri, and Nebraska produced 67 percent 
of the U.S. total in 2003; the southern and southeastern 
states of Arkansas, Mississippi, North Carolina, Kentucky, 
Tennessee, Louisiana, Alabama, and Georgia produced 14 
percent. Other states with signifi cant soybean acreage are 
South Dakota, Kansas, Michigan, Wisconsin, and North 
Dakota.
 “A record 2.9 million bushel soybean crop was produced 
in 2001 on 74.1 million acres with an average per acre yield 
of 39.6 bushels. The leading soybean states are Iowa and 
Illinois. In 2003, Iowa had 10.6 million acres of soybeans 
while Illinois had 10.3 million. The highest state yield 
ever achieved was 50.5 bushels per acre produced by Iowa 
farmers in 1994.
 “The U.S. dominated world soybean production through 
the 1950’s, 60’s, and 70’s, growing more than 75 percent of 
the world soybean crop. The U.S. was the major supplier 
of animal feed protein in the world during this period. A 
worldwide shortage of feed protein in the early 1970’s 
led to the initiation of large-scale soybean production in 
several South American countries, most notably Argentina 
and Brazil. By 2003, the U.S. share of the world’s soybean 
production had shrunk to 34 percent, while Argentina’s and 
Brazil’s had increased to 18 and 28 percent, respectively. 
Most of the land suitable for soybean production in 
Argentina has been put into production. Brazil has an 
estimated additional 100 million acres of land that can still 
be put into soybean production. This land, which comprises 
an area larger than the U.S. Corn Belt, is remotely located 
in the interior of the country and faces many obstacles to 
further soybean production. One of the greatest problems is 
the lack of an effi cient transportation system.
 “Uses of Soybean:
 “Early Uses. Soybeans were grown for centuries in Asia 
mainly for their seeds. These were used in preparing a large 
variety of fresh, fermented and dried food products that were 
considered indispensable to oriental diets. Soybeans were not 
used to any great extent for forage in Asia.
 “Early use of soybeans in the United States was for 
forage and to some extent, green manure. It was not until 
1941 that the acreage of soybeans grown for grain fi rst 

exceeded that grown for forage and other purposes in the 
United States.
 “Present Uses. Soybeans are the United States’ second 
largest crop in cash sales and the number one export crop. 
In 2003, the export value of soybeans was more than 
9.7 billion dollars, or about one-sixth of all agricultural 
exports. Normally, more than half of the total value of the 
U.S. soybean crop comes from exports as whole soybeans, 
soybean meal, and soybean oil. About 40 percent of the 
world’s soybean trade originates from the U.S.
 “China has become the largest single country customer 
for U.S. soybeans with purchases totaling nearly $3 billion. 
Mexico, the European Union, and Japan are the second, 
third, and fourth largest international markets, respectively. 
Major export markets for soybean meal are the Philippines 
and Canada. Mexico and Korea are large customers of U.S. 
soybean oil.
 “The majority of the soybean crop is processed into 
oil and meal. Oil extracted from soybeans is made into 
shortening, margarine, cooking oil, and salad dressings. 
Soybeans account for 80 percent or more of the edible fats 
and oils consumed in the United States. Soy oil is also used 
in industrial paint, varnishes, caulking compounds, linoleum, 
printing inks, and other products. Development efforts in 
recent years have resulted in several soy oil-based lubricant 
and fuel products that replace non-renewable petroleum 
products.
 “Lecithin, a product extracted from soybean oil, is 
a natural emulsifi er and lubricant used in many food, 
commercial, and industrial applications. As an emulsifi er, 
it can make fats and water compatible with each other. For 
example, it helps keep the chocolate and cocoa butter in a 
candy bar from separating. It is also used in pharmaceuticals 
and protective coatings.
 “The high protein meal remaining after extraction can be 
processed into soybean fl our for human food or incorporated 
into animal feed. Soybean protein helps balance the nutrient 
defi ciencies of such grains as corn and wheat, which are low 
in the important amino acids, lysine and tryptophan.
 “Use of vegetable proteins for human consumption 
continues to expand in the United States. They can be used 
as meat and dairy substitutes in various items. Most people 
are aware of the use of soy proteins in baby formula, weight-
loss drinks, sport drinks, and as a low-fat substitute for 
hamburger.
 “Soy fl our and grits, made from grinding whole 
soybeans, are used in the commercial baking industry to aid 
in dough conditioning and bleaching. They have excellent 
moisture-holding qualities that help retard staling in bakery 
products.”
 Note: This document, unfortunately, contains many 
errors–and no bibliographic references. Above all it fails to 
mention that the soybean was introduced to North America 
[Colony of Georgia] by Samuel Bowen in 1765. Address: 
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Iowa State Univ.

2339. Roseboro, Ken. 2006. GM crops fall short of promises 
after 10 years. Non-GMO Report (The) (Fairfi eld, Iowa) 
6(2):1-2. Feb.
• Summary: “Genetically modifi ed crops have now been 
grown worldwide for the past 10 years. Biotechnology 
proponents have said that GM crops will increase yields and 
farmers’ income, reduce pesticides usage, and produce more 
nutritious foods to feed a growing world population. To date, 
GM crops have not lived up to these promises.
 “In terms of acreage, GM crops have been successful. In 
2005 the number of acres planted to GM crops increased to 
more than 200 million. About 80 percent of those crops are 
produced in three countries–the United States, Argentina, and 
Canada.
 “Four crops account for the majority of GM plantings–
corn, soybeans, cotton, and canola. GM papaya is also 
grown in Hawaii. These crops are genetically altered to 
either tolerate sprays of herbicides, such as Roundup Ready 
soybeans, or to produce their own pesticides, such as Bt 
corn.
 “The United States leads the world in GM crop 
production with more than 120 million acres. In 2005, 52 
percent of US corn, 79 percent of cotton, and 87 percent of 
soybeans were GM.
 “Lower yields: Do GM crops increase yields? Several 
studies indicate that GM soybeans yield slightly less 
than conventional varieties. A 2001 study of Iowa farms 
conducted by Iowa State University extension economist, 
Michael Duffy, found that GM soybeans yielded 43.4 
bushels per acre while conventional soybeans yielded 45 
bushels per acre. A more recent 2005 study conducted by the 
University of Maine Cooperative Extension found that GM 
canola does not signifi cantly improve yields or economic 
returns compared to conventional canola (see page 17).
 “Net farm income not increasing, market losses: Even 
more important than yields is farmers’ income. A 2004 study 
by the National Center for Food and Agricultural Policy 
(NCFAP), which receives funding from the biotech industry, 
says GM crops provided $2.3 billion in increase from the 
previous year.
 “Fred Kirschenmann, distinguished fellow, Leopold 
Center for Sustainable Agriculture, disagrees. ‘GM crops 
have not contributed to the net profi t of farmers,’ he says. 
Kirschenmann points to Michael Duffy’s study, which also 
found that Iowa farmers who plant GM corn and soybeans 
reap no greater fi nancial gains than farmers who grow 
conventional crops. Duffy found that nationwide farmers’ net 
income has not increased since the early 1990s.
 “On a larger scale, GM crops have hurt US corn and 
soybean exports. Since the late 1990s, the US has lost more 
than $1 billion in corn exports to the European Union, where 
opposition to GM foods runs high. During the same time, 

the US share of world soybean exports dropped from 65 
to 45 percent. Speaking at the Midwest Specialty Grains 
Conference last August, Soyfoods expert Peter Golbitz, said, 
‘Many countries have problems with the US’s rapid use of 
biotechnology and somewhat insensitive attitude regarding 
their concerns about the technology.’
 “Reduced pesticides? Another promise of GM crops 
is reduced pesticide usage. The NCFAP study says that 
GM corn, soybeans, and cotton reduced pesticide use by 
an additional 34 percent, or 15.6 million pounds between 
2003 and 2004. Larry Svajgr, executive director, Indiana 
Crop Improvement Association, also sees less pesticide 
usage. ‘Biotech traits in crops in the US has enabled farmers 
to increase or maintain production with reduced chemical 
inputs,’ he says.
 “Charles Benbrook, an agricultural economist with 
Benbrook Consulting, disagrees. ‘This was always a 
ridiculous claim, as long as glyphosate, a relatively high-
dose herbicide, is the backbone of herbicide tolerant crops,’ 
he says. Benbrook’s research found that herbicide-tolerant 
GM crops reduce pesticide applications initially, but usage 
eventually increases as a result of weed shifts and weeds 
become resistant to herbicides. Analyzing US Department of 
Agriculture data, Benbrook found that total pesticide use on 
soybeans, corn, and cotton, increased by 50 million pounds 
between 1996 and 2003.
 “Weed resistance: Another problem is weed resistance. 
As more acres of herbicide-tolerant GM crops are planted, 
more weeds are becoming resistant to glyphosate, the main 
ingredient in Roundup and other herbicides. Researchers 
have found eight weeds resistant to glyphosate that are 
causing problems in several US states. Weed resistance 
will force farmers to use even more herbicides, says 
Benbrook. ‘US farmers will soon have to shift away from 
heavy reliance on glyphosate, because of resistance, and the 
alternatives will be costly and pose greater environmental 
risks.’
 “Helps farmers increase acreage: If there are doubts 
about GM crops increasing farmers’ incomes and decreasing 
pesticide usage, then why are US farmers adopting GM 
crops so rapidly? Experts say GM crops help commodity 
crop farmers, who are under increasing pressure to ‘get 
bigger or get out,’ to simplify management and increase their 
production. ‘Farmers are adopting the technology so rapidly 
not because it increases profi tably, but because it allows 
them to increase their acreage to stay in business,’ says 
Kirschenmann.
 “Benbrook concurs. ‘GM crops help farmers cover more 
ground with fewer people.’
 “In particular, Kirschenmann says GM crops make weed 
and insect management simpler. ‘Roundup Ready soybeans 
allow farmers to plant beans, wait until all of the weeds 
have emerged, spray with Roundup, and they have relatively 
weed-free fi elds.’
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 “Svajgr sees other farmer benefi ts. ‘Biotech crops 
have reduced fuel usage as crops need less tillage while 
maintaining good weed control.’
 “More nutritious foods? Biotechnology proponents say 
that GM crops will produce more nutritious foods. But ten 
years since their introduction, no GM crops directly benefi t 
consumers, and none are likely to be introduced in the near 
future. ‘More nutritious foods remain a possibility and will 
almost certainly be commercialized, but not for another 
decade or so,’ says, Benbrook.
 “Svajgr says US consumers have benefi ted indirectly 
from GM crops due to lower production costs and increased 
crop yields, which keep food costs low.
 “Monsanto Company’s low linolenic Vistive soybeans, 
which produce oil with lower trans fats, have been promoted 
as a GM crop that benefi ts consumers. But the fact is that 
Vistive soybeans are GM because they contain the Roundup 
Ready trait, while the low linolenic trait was produced 
through conventional breeding.
 “Moreover, there are concerns that GM crops will 
produce less nutritious foods or increase food allergies 
and toxins. In the past year, three studies have raised 
such concerns. An Australian research team scrapped 
development of a GM pea after it was discovered that the 
pea caused allergic lung damage in mice. A study conducted 
by Monsanto found that rats fed the company’s MON 863 
GM corn developed smaller kidneys and variations in the 
composition of their blood. A study by a Russian scientist 
found abnormally high death rates in the offspring of rats 
fed GM soy. “’No one has gotten sick?’ A commonly heard 
sound bite regarding GM foods is ‘no one has ever gotten 
sick eating genetically modifi ed foods.’ Kirschenmann calls 
such a claim preposterous. ‘To make a statement saying GM 
foods have been out there for so many years and no one has 
gotten sick is just nonsense. We just don’t know,’ he says.
 “Little research has been conducted on possible negative 
impacts of GM foods because scientists are afraid of 
incurring the wrath of the biotechnology industry. Such was 
the fate of Arpad Pusztai, a molecular biologist at the Rowett 
Research Institute in Scotland, who found that rats fed GM 
potatoes suffered damage to their guts, immune systems, and 
other organs. Pusztai expressed his concerns about the GM 
potatoes on a television program, and was suspended, then 
forced to retire from his position. His reputation smeared by 
biotech proponents.
 “Looking back on 10 years of GM crop production, 
many experts say the technology has not fulfi lled its 
promises of increasing yields, reducing pesticide use, and 
producing more nutritious food. Margaret Mellon, director 
of the Agriculture and Biotechnology Program at the Union 
of Concerned Scientists told Reuters, ‘Genetic engineering 
has not delivered on any of its promises for human health 
benefi ts. There are a lot of failures scattered at the side of the 
road.’”

2340. Clark, Edward. 2006. Nebraska irrigators shift to 
soybeans: Corn and soybean mix replaces continuous corn. 
Corn and Soybean Digest. March. p. 7.
• Summary: Before the 1996 farm program, Freedom to 
Farm, farmers generally planted for the farm program. They 
couldn’t afford to jeopardize their government payments, 
which were based on planting their base acres. Now they can 
rotate crops more easily. With a corn and soybean rotation, 
input costs are reduced, particularly nitrogen fertilizers.
 A graph shows Nebraska soybean production and yield 
from 1974 to 2004. Production has grown from about 25 
million bushels in 1974 to almost 200 million in 2004. The 
fastest growth in production has taken place since 1993. 
Yield has grown from about 23 bu/acre in 1974 to about 45 
bu/acre in 2004.
 Another major issue for irrigators in Nebraska is water 
shortages and rights. Top soybean yields can be produced 
with less water than top corn yields.

2341. Pan, R.S.; Singh, A.K.; Kumar, S.; Rai, Mathura. 2007. 
Stability of yield and its components in vegetable soybean 
(Glycine max). Indian J. of Agricultural Sciences 77(1):28-
21. Jan. [6 ref]
• Summary: “’EC 384907’ (15 tonnes/ha) performed the 
best in respect of graded (2-seeded, 3-seeded) green pod 
yield and showed its stability and average response to 
change in environmental conditions. The line was also better 
performing, stable and suitable for favourable environments 
for pods/plant (110.4), 100-green seed weight (49.1 g), 
branches/plant (6.1), 2-seeded (2.1 g) and 3-seeded pod 
weight (2.8 g). ‘EC 384905’ was better performing, stable 
and suitable for favourable environments for graded green 
pod yield (14.2 tonnes/ha), 100-green seed weight (49.9 g) 
and shelling percentage (56.3). ‘EC 384906’ was stable and 
very promising for early fl owering (36.3 days after sowing) 
and early maturity (73.3) and responsive in unfavourable 
environments.” Address: Horticulture and Agro-forestry 
Research Programme, ICAR Research Complex for Eastern 
Region, Ranchi, Jharkhand 834 010 [India].

2342. Seed World. 2007. Industry news. Oct. p. 51.
• Summary: “Kip Cullers of Purdy, Missouri set the world 
soybean yield record with 154 bushels per acre, an increase 
of 15 bushels over his 2006 record-setting yield. Cullers 
achieved the results growing Pioneer 94M80 soybeans and 
by applying some of the irrigation and management practices 
he uses for vegetables to soybeans, reports Prairie Farmer. 
He uses a twin-row planting system and plants a high seed 
population of about 300,000” [seeds per acre].

2343. Lawn, R.J. 2007. Keynote address: A brief history of 
the establishment of the Australian soybean industry. In: D. 
Grey, ed. 2005. Proceedings of the 13th Australian Soybean 
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Conference. Barooga, New South Wales, Australia: Riverina 
Soybean Growers Association. 12 p. Held 1-3 March 2005 at 
Barooga, New South Wales. [40 ref]
• Summary: Contents: Abstract. Introduction. The early 
years before industry establishment. Understanding varietal 
adaptation to develop successful agronomic management: 
Environmental control of phenology in the fi eld, relation 
between phenology and biomass, relation between phenology 
and harvest index (HI), relations between biomass, seed 
yield, and HI, implications for agronomic management, 
implications for soybean breeding objectives. Epilogue.
 “Abstract: Commercial soybean production in Australia 
began in the subtropics of southeastern Queensland, followed 
quickly by northwestern New South Wales. The fi rst 
extensive introductions of cultivated varieties were made in 
the 1930s as part of a search for high protein grains to solve 
the dry season ‘protein gap’ in subtropical grazing systems. 
Further impetus was provided by the perceived need to 
develop indigenous oil crops in case shipping routes were 
blockaded during the Second World War. However initial 
attempts to grow soybeans using varieties and agronomic 
practices from the southern USA were unsuccessful. It was 
not until the late 1960s that better adapted varieties were 
identifi ed and more reliable agronomic practices were 
developed, based on an understanding of how photo-thermal 
conditions affected phenology and yield potential and the 
implications for seasonal and regional adaptation.”
 “The early years before industry establishment: Serious 
interest in soybeans in Australia can be traced back to when 
commercial production began to expand in the USA [1930s], 
some four decades before the local industry was established 
(Table 1). During those four decades, over 1,000 soybean 
varieties were introduced and evaluated by various state and 
federal agencies, in a largely ad hoc way and unsuccessfully 
in terms of identifying varieties that could be reliably grown 
commercially (Byth 1971).
 “The most extensive program was run by the CSIR, as 
part of its search for high protein feedstuffs that would help 
overcome the protein gap that constrained northern grazing 
livestock productivity (Paltridge 1942, Miles 1949).”
 Establishment of the soybean industry in Australia drew 
heavily on U.S. varieties and experience. “Byth and Laing 
did their PhD studies, and O.G. Carter undertook research at 
Iowa State University. Lawn and J.R. Rose undertook PhD 
studies at the University of Minnesota.”
 Figure 1 contains 3 graphs which show the area (1000 
ha), production (1000 tonnes) and yield (tonnes/ha) of 
soybeans in Australia from 1968 (when production = 0 and 
yield = 0.9 tonnes/ha, for feed) until 1992. Top yields rose to 
almost 2.0 tonnes/ha. “The area sown to soybeans expanded 
rapidly following the release in 1970 of grower advisory 
bulletins on how to grow the crop in Queensland. Added 
impetus was provided by the expansion of commercial 
production in northern New South Wales a couple of seasons 

later (from Lawn & Imrie 1993).”
 Table 1, titled “Key research and industry people 
involved in the establishment of the Australian soybean 
industry in SE Queensland and northern New South Wales.” 
There are columns for (1) Names of the key people–
divided into Queensland, followed by northern NSW. 
(2) Organization or occupation, and location. (3) Role 
and key publications. For example: Under Queensland: 
“T.B. Paltridge, CSIR Canberra / Gatton, Introduction and 
evaluation 1930-1946 (Paltridge 1942).” Also: “C. Flegler, 
Farmer, Darling Downs, Championed soybeans through 
QGGA.” Address: CSIRO Div. of Tropical Crops and 
Pastures, The Cunningham Lab., St. Lucia, Queensland, 
Australia.

2344. Cole, Rhonda. 2008. GMO and organic supply of 
soybeans. Paper presented at Soy New Horizons: 14th Soy 
Symposium. 25 p. Held 17-18 April 2008 at Holiday Inn 
Chicago Mart Plaza, Chicago, Illinois.
• Summary: An excellent PowerPoint presentation with 25 
slides containing color photos and graphics. Down the right 
side of every slide in large “background” letters: “sustainable 
growth.” (2) Presentation overview: SunOpta Company 
overview. Organic soybean supply & issues. US grain supply 
& issues. Summary. (3) Our company. (4) About SunOpta. 
(5) SunOpta value proposition: 30 year history in IP [identity 
preserved] grains–industry leader (original focus on superior 
output characteristics, 1973: waxy starch, high protein 
beans, etc., 1990: organic market segregation {national 
standards not fi nalized until 2002}, 1995: Non-GMO market 
segregation more widespread with commercialization 
of GMOs). (6) US soybean growing region. (7) Soy rust 
confi rmed regions. (8) Total US certifi ed operations. (9) 
Organic US soybean acreage declining?: According to a 
recent report by the US Department of Agriculture Economic 
Research Service (USDA-ERS), acreage of organic 
soybeans has dropped in recent years after reaching a peak 
of 174,467 acres in 2001. Organic soybean acreage in 2005 
was 122,217, The USDA-ERS report also fi nds organic 
corn acreage increasing, growing from 99,111 acres in 2004 
to 130,672 acres in 2005. (10) Organic bean production: 
Soybeans: 122,217 acres x 40 bu/acre = 4.9MM bushels 
(133,000mt). (11) Imported organic soybeans. (12) Seed 
selection issues. (13) Soybeans, corn, wheat, cotton, and rice 
percentage change in global consumption 1990/91–2006/07 
and forecast for 2007/08. (14) Global soybean production 
and consumption 2001/02–2006/07 and forecast for 2007/08. 
(15) GMO average. (16) U.S. soybean production 1995–
2007. (17) U.S. soybean ending stocks 2000/01–2007/08. 
(18) US corn and soybean harvested area 1996–2007. (19) 
U.S. soybeans ending stocks to use ratio. (20) 10 year CBOT 
soy price. (21) Long term average future prices. (22) Value–
enhanced organic current challenges. (23) Value–Enhanced/
IP soybean current challenges. (24) Today commodity price 
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drivers. Note: Rhonda is also a member of the U.S. Soybean 
Export Council (USSEC). Address: Director, SunOpta Grains 
& Oils Sales, SunOpta Company, 26 East Sanilac Ave., 
Sandusky, Michigan 48471. Phone: 810-672-9011 or rhonda.
cole@sunopta.com.

2345. Goldsmith, Peter D. 2008. Economics of soybean 
production, marketing, and utilization. In: Lawrence A. 
Johnson et al. eds. 2008. Soybeans: Chemistry, Production, 
Processing, and Utilization. Urbana, Illinois: AOCS Press. 
viii + 842 p. See p. 117-150. Chap. 5. [22 ref]
• Summary: Contents: Introduction. Recent trends in 
soybean production. Soybean industry in the United States: 
Soybean yield, price, and revenue trends, pesticide usage, 
cost of production, operating costs, nonoperating costs, 
net revenue (government payments). Soybean processing: 
soybean meal, crush margins, soybean oil, research and 
development. Conclusion.
 It is estimated that 2% of soybean production is 
consumed by humans directly as food, which amounts to an 
estimated 3 million metric tons. Address: Soybean Industry 
Endowed Associate Prof. in Agricultural Strategy, Dep. of 
Agricultural and Consumer Economics; Executive Director, 
National Soybean Research Lab., Univ. of Illinois, Urbana-
Champaign, IL 61801.

2346. Pollack, Andrew. 2008. Monsanto seeks big increase in 
crop yields. New York Times. June 5. p. C3 (Natl).
• Summary: Monsanto, the leader in genetic engineering, 
“pledged Wednesday to develop seeds that would double 
the yields of corn, soybeans and cotton by 2030 and would 
require 30% less water, land, and energy to grow.”
 James E. Specht, a soybean genetics expert at the 
University of Nebraska, gives good reasons why this 
statement is pure hype. And it comes just as world 
leaders are meeting in Rome, Italy, to discuss growing 
food shortages and rising food prices–a coincidence says 
Monsanto.

2347. Organic and Non-GMO Report (The) (Fairfi eld, Iowa).
2008. Report says GM crops do not yield more, sometimes 
less than non-GM. 8(6):16-17. June.
• Summary: The United Kingdom-based Soil Association 
published a report showing that yields of all major GM crop 
varieties in cultivation are lower than, or at best, equivalent 
to, yields from non-GM varieties.
 “The report cites numerous sources highlighting reduced 
yields of GM crops, including US Department of Agriculture 
statistics, United Nations Food and Agriculture, Science 
Magazine, and others:
 “A 2007 study conducted at the University of Kansas 
found that GM soy yielded 10% less than non-GM.
 “An April 2006 report from the United States 
Department of Agriculture states that “currently available 

GM crops do not increase the yield potential of a hybrid 
variety. In fact, yield may even decrease if the varieties used 
to carry the herbicide tolerant or insect-resistant genes are 
not the highest yielding cultivars.”
 “A rigorous, independent study conducted in the US 
under controlled conditions demonstrated that Bt corn yields 
anywhere from 12% less to the same as highly similar 
conventional varieties (Ma & Subedi, 2005).
 “The United Nations Food and Agriculture 
Organization’s 2004 report on agricultural biotechnology 
acknowledges that GM crops can have reduced yields. Peter 
Melchett, Soil Association policy director, said:
 “’GM chemical companies constantly claim they have 
the answer to world hunger while selling products which 
have never led to overall increases in production, and which 
have sometimes decreased yields or even led to crop failures. 
As oil becomes scarcer and more expensive, we need to 
move away from oil dependent GM crops to producing food 
sustainably, using renewable energy, as is the case with 
organic farming.’”

2348. Salvagiotti, F.; Cassman, K.G.; Specht, J.E.; Walters, 
D.T.; Weiss, A.; Dobermann, A. 2008. Nitrogen uptake, 
fi xation and response to fertilizer N in soybeans: a review. 
Field Crops Research (Amsterdam) 108(1):1-13. July 11. 
[158 ref]
• Summary: “Abstract: Although relationships among 
soybean seed yield, nitrogen (N) uptake, biological 
N2 fi xation (BNF), and response to N fertilization 
have received considerable coverage in the scientifi c 
literature, a comprehensive summary and interpretation 
of these interactions with specifi c emphasis on high yield 
environments is lacking. Six hundred and thirty-seven data 
sets (site-year-treatment combinations) were analyzed from 
fi eld studies that had examined these variables and had been 
published in refereed journals from 1966 to 2006.”
 To achieve their high yield potential, soybeans must 
sustain high rates of photosynthesis and accumulate large 
amounts of nitrogen (N) in their seeds. Address: 1-3, 5. Dep. 
of Agronomy and Horticulture, Univ. of Nebraska-Lincoln, 
P.O. Box 830915, Lincoln, NE 68583-0915.

2349. Egli, Dennis B. 2008. Soybean yield trends from 1972 
to 2003 in mid-western USA. Field Crops Research 106:53-
59. *
Address: Dep. of Plant and Soil Sciences, Univ. of Kentucky, 
Lexington, KY, USA.

2350. Ontario Soybean Growers’ Update. 2009. Yield 
challenge winners announced. Jan. p. 1.
• Summary: “Nine growers from across the province were 
recognized for outstanding soybean yields at a special award 
ceremony on December 18 in Guelph. The winners were 
chosen from among the forty farmers who entered the fi rst-
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ever Ontario Soybean Growers’ Yield Challenge.
 “Some interesting overall statistics were gleaned from 
the entrants’ submitted harvest surveys. The average yield 
reported was 59.4 bushels per acre, with a range from 47.5 
to 72.1 bushels per acre. May planting was the norm, with 
48 per cent using conventional seed and 52 per cent using 
Roundup Ready varieties. Tillage practices were evenly split 
between conventional, no-till and minimum till. The most 
common seeding rate was between 200,000 and 225,000 
seeds per acre. In terms of fi eld rotation, 88 per cent of the 
entrants grew corn in the prior year; the rest grew either 
wheat, alfalfa or other beans. Thirty-two percent reported 
using foliar fertilizer, and fi fty-two per cent used foliar 
fungicide.
 “First, second and third place prizes were presented for 
each of three provincial heat unit zones based on maturity 
groups. All nine fi nalists received an OSG Yield Challenge 
jacket. The runners-up received two complimentary tickets 
each for both the Canadian International Farm Show in 
Toronto, and Canada’s Outdoor Farm Show. First-place 
winners received a cheque for their yield per acre, multiplied 
by $10.00.
 “OSG established the Soybean Yield Challenge to raise 
awareness among growers of factors affecting soybean 
yields. A panel discussion among the winners illuminated 
their crop production management techniques.
 A table shows: (1) The zone and cumulative heat units 
(CHU). (2) Names of the winner, 1st runner-up, and 2nd 
runner-up. (3) Location in Ontario. (4) Yield in bushels per 
acre. (5) Variety–NK (Northrup King) varieties won the most 
prizes.
 Zone 1 is 2700 CHU and under. Zone 2 is 2725 to 3000 
CHU. Zone 3 is 3025 CHU and above.
 Note: Warmer areas generally have higher CHUs and 
higher yields. The highest yield was achieved by Casey 
Claver in Seaforth (Zone 3) at 72.1 bu / acre using an NK-
S21-N6 variety. Address: Guelph, ONT, Canada.

2351. Ontario Soybean Growers. 2009. OSG marks 60th 
anniversary by announcing legacy award (News release). 
Guelph, Ontario, Canada: OSG. 1 p. Aug. 20.
• Summary: “London, Ontario. The Ontario Soybean 
Growers marked their 60th Anniversary by creating a fi fteen 
thousand dollar OSG Graduate Student Legacy Award. Over 
the next ten years, an annual award of fi fteen hundred dollars 
will be presented to one graduate student per year, in support 
of research providing value to the Ontario Soybean Industry.
 “The award announcement was made today by OSG 
Chairman Leo Guilbeault at a special event held in London, 
Ontario, to recognize past Directors and Chairmen of the 
OSG Board for their contribution to the industry. Upon 
announcing the award, he said, ‘Since OSG was formed in 
1949 by foresighted farmers, our Board has been committed 
to seeing Ontario’s soybean industry grow and prosper. We 

created this Legacy Award in recognition of the vital role that 
research, innovation and market development play in driving 
sustainability back to soybean growers’ family farms.’
 “Chairman Guilbeault also noted that the OSG’s proud 
history and commitment to building a sustainable future for 
Ontario’s soybean industry will be carried forward into the 
new Grain Farmers of Ontario (GFO) organization. Later 
this year, OSG will be merging with Ontario’s corn and 
wheat producers’ groups to form the GFO, one provincial 
association representing the interests of Ontario’s grains and 
oilseeds farmers.
 “Since 1949, the number of soybean growers in Ontario 
has grown from 6,000 to 23,000, and the growing area for 
this crop has spread across the province. This expansion is 
largely due to the work of public researchers, who developed 
soybean varieties specifi cally for Ontario. Today, soybeans 
are grown on nearly half of Ontario’s farmed acreage. In 
2008, the farm gate value of Ontario’s soybean crop was 
over $800 million, with the value-added fi gure for the crop 
approaching $1 billion.
 “In 2009, Ontario’s 2.4 million acres of soybeans are 
projected to yield approximately 1.1 metric tons (MT) per 
acre. Over 30% of Ontario’s soybeans are exported to Asian 
markets, with the balance going to animal feed, soy food and 
beverage processing, and industrial uses such as soy-based 
polyols, which are increasingly replacing petroleum-based 
content in a wide range of products including plastics, foams 
and lubricants.”
 For more information contact: “Dale Petrie, OSG 
General Manager (cell) 519-993-7692; dpetrie@soybean.
on.ca.” Address: Ontario AgriCentre, Suite 201, 100 Stone 
Rd. W., Guelph, Ontario CANADA, N1G 5L3. Phone: 519-
767-1744.

2352. Leeds, Kirk. 2009. 45 years–expanding opportunities, 
delivering results. Iowa Soybean Review (Iowa Soybean 
Association, Urbandale, Iowa) 20(8):4. Summer.
• Summary:  “2009 marks the 45th anniversary of the Iowa 
Soybean Association (ISA), and throughout the year we 
have been celebrating this important milestone by a holding 
a number of special activities and events. This special insert 
in the Iowa Soybean Review is another way of remembering 
our past.
 “Over the last few months, I have spent a fair amount 
of time reading minutes from the early meetings of the new 
organization. What strikes me most from these early records 
is how visionary the founding farmers were when they 
formed the organization. Iowa produced 115 million bushels 
of soybeans in 1964 with an average statewide yield of 27.5 
bushels per acre. Soybean prices were $2.40 per bushel.
 “Early goals for the new organization included 
expanding domestic and international demand for soybeans 
in order to utilize an ever-increasing supply of U.S. 
soybeans. Equally important was the desire to form a 
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soybean association in Iowa in order to secure legislative 
passage of a soybean checkoff program; a goal that was 
achieved at the state level in the early 1970s and at the 
national level in 1991.
 “I have also spent time rereading issues of The Soybean 
Digest from 1963-1965. Back then, The Soybean Digest 
was a publication of the American Soybean Association 
(ASA) and was published in Hudson, Iowa–then the home 
of the ASA. I found lots of great stories about the efforts of 
ASA to expand demand in key emerging markets around 
the world–markets that we consider mature in 2009. With 
U.S. production totaling just over 700 million bushels, the 
U.S. soybean industry was already playing a key role in 
improving the diets of consumers. One of the articles noted 
that nearly 2/3 of the world’s population was undernourished 
in 1964. Clearly, the incredible productivity of Iowa’s 
soybean farmers has helped make a huge dent in the number 
of hungry people since 1964.
 “And yet, we have so much more to do. With an Iowa 
soybean crop now approaching 500 million bushels and 
the U.S. crop topping 3 billion bushels, increasing demand 
remains an important ISA goal. With millions of people–
perhaps as high as a billion people–still not getting enough 
to eat, getting high quality soybean products into these hands 
and mouths also remains an important and worthy task.
 “I believe that the current farmer-leaders of ISA have 
positioned the association well to meet these goals. Enjoy 
the stories that follow. ISA has an impressive record of 
‘expanding opportunities and delivering results.’ We look 
forward to the next 45 years.”
 A large portrait photo shows Kirk Leeds. Address: Chief 
Executive Offi cer Iowa Soybean Assoc., 4554 114th Street 
Urbandale, IA 50322-5410.

2353. Grain Farmers of Ontario; Ontario Soybean Growers. 
2009. Ontario 2008 soybean area and production by county. 
Guelph, Ontario, Canada: GFO. 2 p. Unpublished typescript.
• Summary: Almost 75% of Canada’s soybeans are grown in 
one province: Ontario–which produced 91.0 million bushels 
in 2008.
 Ontario is divided into fi ve groups of counties for 
purposes of soybean production statistics: Southern Ontario 
(55.49% of total Ontario soybean production in 2008), 
Western Ontario (26.72%), Central Ontario (6.74%), Eastern 
Ontario (10.97%), and Northern Ontario (0.07%). More 
than half of all of Ontario’s soybeans are grown in Southern 
Ontario, largely because its southern tip it extends much 
further southwards than any other part of Canada.
 In Southern Ontario, the counties with the largest 
soybean production in 2008 were (in million bushels): (1) 
Lambton 10.719. (2) Middlesex 7.433. (3) Chatham-Kent 
7.383. (4) Essex 6.255. (5) Haldimand-Norfolk 6.226.
 The average yield of soybeans in Southern Ontario in 
2008 was 43.6 bu/acre; two counties (Middlesex and Oxford) 
each have average yields of 49 bu/acre.
 To view the location of these counties, please see map at 
front of this book.
 Note: The southern tip of Southern Ontario is north of 
the northern borders of Ohio and Indiana, and at about the 
same latitude as the northern border of Illinois. Address: 100 
Stone Road West, Suite 201 Guelph, ON N1G 5L3, Canada. 
Phone: 1-800-265-0550.

2354. Statistics Canada, Agricultural Division. 2009. 
September estimate of production of principal fi eld crops. 
Field Crop Reporting Series 88(7):1-68. Oct. Catalogue no. 
22-002-X.
• Summary: Table 4 (p. 20) is titled “Estimate of the 2008 
production of principal fi eld crops–Imperial.” For each of the 
11 crops is given area seeded, area harvested (1,000 acres), 
yield (bu/acre), and production (1,000 bushels).
 The following fi gures are for soybean production only:
 Total Canada for 2008: 122,576 (i.e., 122.5 million 
bushels); yield 41.5 bu/acre.
 Ontario: 91,000 (74.2%).
 Quebec: 22,046 (18.0%).
 Manitoba: 8,900 (7.3%)
 Prince Edward Island: 630 (0.5%). Address: Canada.

2355. Rahman, Md. Moshiur; Hossain, M.M.; Anwar, 
M.P.; Juraimi, A.S. 2011. Plant density infl uence on yield 
and nutritional quality of soybean seed. Asian J. of Plant 
Sciences 10(2):125-32. [37 ref]
• Summary: “The results revealed that soybean seed yield 
increased with increase of plant density and the highest yield 
was obtained at 80 to 100 plants per square meter depending 
on variety and season. The further increase in plant density 
reduced the seed yield. The seed yield, seed protein and 
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mineral contents such as phosphorus, calcium, potassium, 
sulphur and zinc showed a quadratic relation with plant 
density. Seed protein content decreased with increase in plant 
density up to 80 or 100 plants per square meter and then 
increased with further increase in plant density while reverse 
occurred for seed yield and different minerals. The results 
also showed that seed protein content was inversely related 
with seed yield and mineral contents in seed.”
 Note: “Md.” before a person’s name stands for 
“Muhammad”–spelled in either of three different ways. 
Address: 1. Dep. of Agronomy, Bangladesh Agricultural 
Univ., Bangladesh.

2356. Atnaf, Mulugeta; Kidane, S.; Abadi, S.; Fisha, Z. 2013. 
GGE biplots to analyze soybean multi-environment yield 
trial data in north Western Ethiopia. J. of Plant Breeding and 
Crop Science 5(12):245-254. Dec. [23 ref]
• Summary: “The combined analysis of variance 
over environments explained soybean grain yield was 
signifi cantly (p<0.001) affected by environments (25.58%), 
genotypes (14.87%) and genotype x environment interaction 
(59.55%).” Address: Pawe Research Center, Ethiopian Inst. 
of Agricultural Research, P.O. Box, 25, Pawe, Ethiopia.

2357. Ngalamu, Tony; Ashraf, M.; Meseka, S. 2013. 
Soybean (Glycine max L) genotype and environment 
interaction effect on yield and other related traits (Open 
Access). American Journal of Experimental Agriculture 
3(4):977-87. Oct/Dec. [23 ref]
• Summary: “Aims: To evaluate genetic variability of fi ve 
soybean genotypes, and assess genotype x environment 
effect on seed yield and yield related traits.”
 “Results: The effect of genotype (G), environment 
(E) and G x E interactions on pod number per plant; plant 
height, fi rst pod height, number of branches per plant, leaf 
area, number of days to 50% fl owering and seed yield were 
found signifi cant at P=0.05. The highest mean seed yield was 
obtained from TGx 1937-1F (0.98 tonnes/ha). Beside TGx 
1740-2F, TGx 1904-6F and Soja were signifi cantly higher 
than NA 5009 RG in all environments for seed yield. TGx 
1937-1F was an intermediate maturing and best in terms 
of number of pods per plant, number of branches per plant, 
and leaf area. Correlation coeffi cient for seed yield showed 
signifi cant association with days to 50% fl owering and leaf 
area.
 “Conclusion: The best genotype for seed yield across 
the environments was TGx 1937-1F and TGx 1740-2F, 
TGx1904-6F and Soja were intermediate and NA 5009 RG 
was the least. Thus, partitioning G x E into adaptability and 
phenotypic stability will positively address the information 
gap on association of traits to yield.” Address: 1-2. Dep. 
of Agricultural Sciences, College of Natural Resources 
and Environmental Studies, Univ. of Juba, P.O. Box 82, 
Juba, South Sudan; 3. International Institutes of Tropical 

Agriculture, PMB 5320, Oyo Road, Ibadan, Nigeria.

2358. Tiwari, Siddhartha Paul. 2014. Raising the yield 
ceilings in soybean–An Indian overview. Soybean Research 
(India) 12(2):1-43. [100+ ref]
• Summary: “Besides Green Revolution, Indian agriculture 
is studded with several sizeable revolutions which include 
the soybean revolution of India. Covering an area of over 
10 million hectares, it is an amazing saga as to how soybean 
traversed from being a marginal and traditional crop to 
become a major cash/oilseed crop in India. Besides the 
outcome of contributing towards socio-economic well-
being of central Indian farmers, soybean has established 
some models such as futures exchange, foreign exchange 
earnings and global trade facilitation, use of ICTs (esp. ITC’s 
‘e-Choupals’) towards technology adoption and domestic 
trade etc. that are worth emulating. Soybean production 
increase in India is mainly due to area expansion but 
productivity enhancement, although not vividly recognized, 
has also gradually and consistently contributed towards 
production. Potential and actual yields as revealed by nation-
wide frontline demonstrations at farm level have elucidated a 
sizeable yield gap (YG II) of about one t per ha.”
 Note 1. This paper makes no mention of the story told so 
clearly in: Read, Hadley. 1974. Partners with India: Building 
Agricultural Universities. Urbana, Illinois: University of 
Illinois. 159 p. See p. 41-51. University of Illinois scientists, 
funded by USAID, worked closely with Indian scientists to 
bring a new soybean industry to India.
 Note 2. The journal is published by the Society for 
Soybean Research and Development, Directorate of Soybean 
Research, Khandwa Road, Indore 452 001, Madhya Pradesh, 
India. This society was founded in 2003. Address: Fellow, 
NAAS and Ex-DDG (ICAR) and Ex- Director, NRCS (now 
DSR), ICAR, Indore 452 001, Madhya Pradesh.

2359. Adie, M. Muchlish; Krishnawati, A.; Harnowo, D. 
2015. Agronomic characteristic and nutrient content from 
several soybean promising lines with high isofl avones (Open 
Access). Procedia Food Science 3:348-54. [9 ref]
• Summary: “Soybean is a high protein and source 
of functional food. Ten soybean promising lines were 
characterized for its agronomic characters and nutrition 
contents (protein, lipid, and isofl avone) in eight soybean 
production centers in Indonesia on 2012. Soybean lines 
of K/IAC100-64-1004-1037, K/IAC100-997-1035, and 
IAC100/K-60-1092-1141 have total isofl avone 398.50 ppm, 
396.69 ppm, and 394.77 ppm, respectively. The seed yield 
were 2.70 to 2.82 tonnes/ha, protein content from 34.79 to 
37.44%, lipid content from 17.34 to 19.18%, seed weight 
from 11.53 to 15.33 g, and the days to maturity of 83 days. 
These lines prospective to be released as high yielding and 
high isofl avone soybean varieties in Indonesia.”
 Note: This issue is titled “The First International 



SOYBEAN YIELDS AND YIELD RESEARCH (10 BCE to 2021)   1062

© Copyright Soyinfo Center 2021

Symposium on Food and Agro-biodiversity Conducted 
by Indonesian Food Technologists Community.” Address: 
Indonesian Legumes and Tuber Crops Research Institute 
(ILETRI), PO Box 66, Malang, Indonesia.

2360. Soybean Innovation Lab Weekly Digest. 2017. How 
can we increase soybean yield in Africa? 2(4):1. Jan. 29. 
https://us10.campaign-archive.com/?u=94232d99724faa322d
3fa5543&id=2601a2243a
• Summary: “In Sub-Saharan Africa, soybean represents a 
profi table cash crop as well as a high-quality protein resource 
for smallholder farmers. An increase in poultry production 
and the introduction of soy oil processing facilities in Africa 
have increased the demand for soybean in the region, which 
means higher prices for smallholder farmers. Unfortunately, 
for many farmers soybean yields remain low, well below 
world averages, and in some cases too low to take advantage 
of the potential income generated from the crop. Watch this 
video on how the Soybean Innovation Lab works to get 
quality soybean seed, correct inputs and new agronomic 
practices to smallholder farmers to increase their crop yield.” 
Watch video.
 “How Can We Overcome Low Soybean Yield In Africa?
 “The demand for soybean in Africa is so high that at 
certain times of the year a bushel of soybeans in Ghana 
will bring a higher price than a bushel of soybeans in 
Chicago, Illinois, USA. High demand for soybean provides 
smallholder farmers an opportunity to produce a profi table 
cash crop. But smallholders lack access to quality seed, 
inputs, and technology, resulting in low yield. The Soybean 
Innovation Lab produces the knowledge, innovation and 
technology to improve yield.
 “4,800 Soybean Success Kits were distributed to 
smallholder farmers. 2,400 kits were distributed in Ghana 
and 2,400 kits in Mozambique.
 “The Soybean Success Kits provide the knowledge, 
innovation and technology to potentially reach millions of 
smallholder farmers to meet African soybean demand with 
African production.
 The video is 4 minutes 28 seconds.

2361. Battisti, Rafael; Sentelhas, P.C.; Boote, K.J.; M. de S. 
Camara, G.; Farias, J.R.B.; Basso, C.J. 2017. Assessment 
of soybean yield with altered water-related genetic 
improvement traits under climate change in Southern Brazil. 
European J. of Agronomy 83:1-14. Feb. [63 ref]
• Summary: “Abstract: Water defi cit is a major factor 
responsible for soybean yield gap in Southern Brazil and 
tends to increase under climate change. An alternative to 
reduce such gap is to identify soybean cultivars with traits 
associated to drought tolerance.”
 “Conclusions: The soybean traits with greater potential 
to generate benefi ts for growers in Southern Brazil are 
deeper root depth, limitation of transpiration as a function 

of VPD [vapor pressure defi cit], and reduction of grain 
fi lling period sensitivity to water defi cit.” Address: 1-2. Dep. 
of Biosystems Engineering, ESALQ, Univ. of Sao Paulo, 
Piracicaba, SP, Brazil.

2362. Rurangwa, Edouard; Vanlauwe, Bernard; Giller, Ken 
E. 2018. Benefi ts of inoculation, P fertilizer and manure on 
yields of common bean and soybean also increase yield of 
subsequent maize (Open Access). Agriculture, Ecosystems 
and Environment 261:219-29. July 1. [41 ref]
• Summary: “Abstract: Common bean and soybean yield 
poorly on smallholder farms in Rwanda. We evaluated 
the benefi ts of inoculation combined with phosphorus (P) 
fertilizer and manure on yields of common bean and soybean 
in three agro-ecological zones (AEZs), and their residual 
effects on a subsequent maize crop. In the fi rst season, the 
treatments included inoculum, three rates of manure, and 
two rates of P fertilizer, with nine replications (three per 
AEZ). Both legumes responded well to inoculation if applied 
together with manure and P fertilizer. Grain yields varied 
from 1.0 tonne/ha to 1.7 tonnes/ha in unamended control 
plots to 4.8 tonnes/ha for common bean and 3.8 tonnes/
ha for soybean in inoculated plots with both P and manure 
addition. The response of common bean and soybean to 
inputs varied greatly between AEZs. In the AEZ with low 
and erratic rainfall (Bugesera), yields of both legumes and 
maize were low and maize after soybean failed to yield any 
grain due to drought. In this regard, early maturing legume 
varieties are advised in regions of low rainfall. Responses of 
maize to an input applied to the legumes strongly increased 
when other inputs were applied together to the legume. This 
allowed greater maize yields which ranged from 0.8 tonnes/
ha in control plots to 6.5 tonnes/ha in treatments previously 
inoculated with P and manure added for maize grown after 
common bean and from 1.9 tonnes/ha in control plots to 5.3 
tonnes/ha for maize grown after soybean. The amount of 
N2-fi xed measured using the 15N-natural abundance method 
differed between the two legumes and varied between 15 and 
198 kg N2 per ha for common bean and between 15 and 186 
kg N2 per ha for soybean and differed enormously among 
treatments and AEZs. Application of inputs to the legumes 
also resulted in enhanced N and P uptake of the subsequent 
maize. The use of inoculum combined with manure and P 
fertilizer is a good option for smallholder farmers growing 
common bean and soybean in rotation with maize. We 
observed strong effects of environment and call for care 
when targeting crops and technologies for sustainable crop 
production.” Address: 1. Rwanda Agriculture Board, P.O. 
Box 5016, Kigali, Rwanda.

2363. Kena, Kibiru. 2018. Effect of inter row spacing on 
yield components and yield of soybean [Glycine max (L.) 
Merrill] varieties in Dale Sedi District, Western Ethiopia 
(Open Access). Agricultural Research & Technology 
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18(4):556068. Nov. doi: 10.19080/ARTOAJ.2018.18.556068 
[48 ref]
• Summary: “Abstract: Soybean is an important crop in 
the tropical, hot sub-moist agro-ecological zone of western 
Ethiopia. However, the yield of the crop is limited due to 
lack of appropriate plant density for the varieties. Therefore, 
the experiment was conducted to determine the effect 
inter row spacing on growth, yield components and yield 
of soybean varieties during 2016 cropping season in Dale 
Sedi District, western Ethiopia. Four inter row spacing 
(30, 40, 50 and 60cm) were evaluated on three soybean 
varieties (Nyala, Wello and Dhidhessa). The experimental 
design was randomized complete block design in factorial 
arrangement with three replications. Highly signifi cant 
differences were obtained on days to 50% fl owering, days 
to 90% physiological maturity, plant height and hundred 
grains weight (g) due to the main effect of the variety. 
Variety Nyala was earlier in attaining fl owering (57.12 days), 
physiological maturity (115.6 days), variety Wello was the 
longest (84.70cm) and variety Nyala gave higher hundred 
grain weight (19.91g) than varieties Wello and Dhidhessa. 
The interaction effect of variety and inter row spacing were 
highly signifi cant on number of primary branches, on crop 
stand count percentage at harvest, grain yield and harvest 
index, number of pods per plant, grain yield and harvest, 
where the highest numbers of primary branches per plant 
(4.57) and highest number pods per plant (49.83) were 
recorded for variety Wello at 60 cm, inter row spacing and 
the highest crop stand count percentage(99.77), the highest 
grain yield(3805 kg per ha) and the highest harvest index 
(52.40%) were recorded from variety Nyala at 40 cm, 
inter row spacing. However, this tentative generalization 
based one season at one location requires further studies 
over years and locations to give a valid recommendation.” 
Address: Haro Sabu Agricultural Research Center, Oromia 
Agricultural Research Inst., Haramaya Univ., Ethiopia.

2364. Gautam, Mayur; Gautam, Shrestha; Kumari, Sneha; 
Singh, Ranjay Kumar; Kureel, R.S. 2020. Analytical study 
on soybean: a protein, fats and carbohydrates rich food 
for global nutritional security. International Journal of 
Humanities and Social Science Invention (IJHSSI) 9(7)::44-
45. July. Series II. [20 ref]
• Summary: India’s share of the world’s total soybean area 
is about 1% and about 0.38% of world production. However 
India’s soybean area has expanded from 0.32 lakh ha in 1970 
to 108.40 lakh ha in 2012-13 and India’s soybean production 
0.2 lakh tonnes in 1970 to 146.7 lakh tonnes in 2012-
13. (Note: 1 lakh = 100,000 = 0.1 million). This soybean 
expansion in the last 40 years is rated as one of the striking 
occurrences in the history of Indian agriculture. Yet despite 
this great growth in production, India is still an importer of 
soybean oil.
 The proximate composition of whole soybean seeds is 

18-22% oil, 39-42% protein, 31-37% carbohydrates, and 4.9-
5.0% Ash.
 Out of India’s total oilseed production of 29.25 million 
tonnes (M.T.), we produce 11.54 million tonnes soybean, 
which is 39.45% of total production. Similarly, soy oil is 
a primary source of edible oil and has 19% share in total 
consumption of vegetable oils in our country.
 Our domestic production of soybean oil is 1.66 M.T. and 
consumption is 4.64 M.T. To meet our domestic requirement, 
country is importing around 3.00 million tonnes at a cost of 
19,000 crores rupiah.
 Globally during 2013-1016 the average soybean area, 
production, and yield is about 116.48 M hectares, 303.06 
M.T., and 26.02 qtls/ha (Note: qtls. = quintals; 1 quintal = 
100 kg).
 The fi ve leading soybean countries, USA, Brazil, 
Argentina, India and China account for more than 87% of the 
total world area and 90% of production. The three leading 
soybean countries worldwide account for 71.13% of the area 
and 82% of the production.
 Exporters of soybean oil (in million tonnes): The top 5 
world exporters in 2018-2019 are Argentina (4.23), Brazil 
(1.41), USA (1.11), Paraguay (0.70) and Netherlands (0.60).
 Importers of soybean oil (in million tonnes): The top 5 
world importers in 2018-2019 are India (2.97), China (0.55), 
Morocco (0.53), Peru (0.50) and Colombia (0.34).
 A large table shows area, production and yield of 
soybean in India from 2011-12 to 2019-20. The area and 
production of soybean during this same period in India are 
shown in a color graph.
 A second large table shows area and production soybean 
in India by state from 2012-13 to 2016-170. The top 5 
soybean producing states in tonnes are Madhya Pradesh 
(6,649,000.0), Maharashtra (45867,000.7), Rajasthan 
(1,131,000.8), Talengana (322,000.0), and Karnataka 
(237,000.0).
 A third large table shows the districts in India’s 6 top 
soybean producing states that have more than 50,000 acres in 
soybeans.
 A fourth table shows that India has 3 major crops that 
produce edible oil and 6 minor crops. The 3 leading crops in 
production are soybean (39% of total), rapeseed & mustard 
(24%), and groundnut (24%). The minor crops in descending 
order of production are sesame, sunfl ower, niger, saffl ower, 
castor, and linseed/fl axseed.
 All these crops are able to produce only 36.78% of 
India’s present vegetable oil consumption, therefore 63.21% 
is imported.
 India’s consumption of vegetable oils has been rapidly 
and steadily rising, from 4.5 kg per capita in the year 1970-
71 to 17.4 kg/capita during 2013-14. The World Health 
Organization recommends 18.0 kg per capita per annum 
however global consumption was 24.0 kg per capita in 2014-
15.
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 The next large table shows “Commodity wise estimated 
share of edible oil consumption during 2014-14. For each 
oilseed is given the Indian production, the amount imported, 
the total available, and the % share. Here we see that 
secondary oils (most of which is imported) include palm oil, 
cotton seed oil, rice bran oil and others. Palm oil accounts 
for 41% of the edible oils consumed in India, compared 
with only 19% for soybean oil.
 How does India pay for all of these imports? Large by 
exports of protein-rich soybean meal.
 The authors conclude: “Most of the population of our 
country is vegetarians and also nutrient defi cit. Soybean 
is the best option for improving health of poor people 
particularly women and children. Soybean has vast potential 
in our country and need to be promoted through production 
and productivity enhancement, value addition and product 
development.”
 In short–India needs a larger soyfoods movement 
making soymilk, tofu, tempeh, and edamame–which 
beautifully into India’s diet. Address: 1. Dep. of Social Work, 
Jamia Millia Islamia Central University, New Delhi, India.

2365. SoyaScan Notes. 2021. Chronology of green vegetable 
soybeans and edamamé (incl. maodou) worldwide–1940 
to 2001. Part II. Compiled by William Shurtleff of Soyinfo 
Center.
• Summary: Continued: 1940 Dec.–Vegetable-type soybeans 
(Bansei and Jogun) are fi rst offered for sale in the USA, by 
Strayer Seed Farms of Hudson, Iowa (Ad in Soybean Digest, 
p. 12).
 1941-1945–During World War II, green vegetable 
soybeans are grown in Victory Gardens in the Midwest and 
at least six new canned products are introduced. By 1945 
some 44 large-seeded vegetable-type soybean varieties have 
been named and released in the USA.
 1944 Sept.–The fi rst English-language advertisement 
for green vegetable soybeans appears in Soybean Digest (p. 
61). Titled “Meet the vegetable cow,” it is a full-page, black-
and-white ad run by Dr. Harry Miller of the International 
Nutrition Laboratory, and a former student of Dr. John 
Harvey Kellogg. It shows the head of a cow made entirely 
from soybeans. The horns, forelock, parts surrounding the 
eyes, nostrils, and mouth are made of soybeans in their 
[green] pods.
 1946–The Japanese government (Norinsho or Ministry 
of Agriculture, Forestry, and Fisheries) starts keeping 
statistics on domestic edamame area, production (weight 
including pods), and yield. In 1946 these fi gures were about 
7,000 ha and 30,000 metric tons (tonnes). Yields peaked in 
1969 at almost 10 tonnes/ha. In about 1982 both area (14,000 
ha) and production (122,000 tonnes) peaked, then began a 
very slow decline as imports rose dramatically (Lumpkin & 
Konovsky 1991, p. 123).
 1950s early–Varietal improvement of vegetable-type 

soybeans starts in Taiwan.
 In the United States, the period from 1935 to 1947 saw 
the fi rst wave of interest in green vegetable soybeans and 
vegetable-type soybeans. But after World War II, interest 
almost disappeared. A second and even larger wave of 
interest began in the late 1960s and has continued to grow.
 1966 July–Mr. Noritoshi Kanai, President of Mutual 
Trading Co. (MTC, Los Angeles, California), imports the 
fi rst edamame and the fi rst frozen edamame to the United 
States. They are imported from Japan and sold under 
Mutual’s Miyako brand to local restaurants. Initially only 
two cases of 30 x 10.5 oz bags/case are imported as a trial. 
The company next imports frozen edamame on 1 July 1970; 
during 1970 MTC imports 70 cases from Japan and again 
sells them to restaurants (Personal communication with 
Atsuko Kanai of MTC, June 2001).
 1972–Taiwan exports 472 tonnes of green vegetable 
soybeans, yet total area and production of these soybeans are 
negligible. By 1989 that fi gure had jumped 77-fold to 34,821 
tonnes, with Japan buying 99% of the exports in frozen 
form. Japan’s total consumption that year was about 160,000 
tonnes–by far the largest in the world.
 1980 Sept.–The sushi “boom” in California begins when 
the very popular TV miniseries and epic drama Shogun, 
based on the novel by James Clavell, created a great interest 
in traditional Japanese culture among Americans. With the 
sushi, they drank Japanese beer and saké. In America, beer is 
usually served with peanuts. But, true to tradition, Japanese 
restaurants served edamamé, free of charge, with the beer. 
Atsuko Kanai of Mutual Trading Co. recalls: “It was a mass 
sampling of the edamamé without people having ordered it! 
So the success of sushi, Japanese beers, Japanese saké, and 
edamamé, are all tied in together.”
 1982 April–Researchers at AVRDC in Taiwan 
[Shanmugasundaram et al.] publish their fi rst two 
investigations on “immature green soybeans.”
 1982–Rodale Research Center in Kutztown, 
Pennsylvania, publishes as excellent 25-page report titled 
“Fresh green soybeans: Analysis of fi eld performance and 
sensory qualities,” based on two years of research [May 
1980 to Dec. 1981]. It identifi es eight varieties found to be 
exceptional in both fi eld and sensory qualities and gives 
the address of the seed company from which each can be 
purchased. Rodale Press (publisher of Organic Gardening & 
Farming magazine) also did pioneering work in introducing 
green vegetable soybeans to Americans, with at least 23 
articles or books on the subject between 1962 and the 
present.
 1985–AVRDC in Taiwan starts research on mechanical 
harvesting of vegetable soybeans.
 1987–Reiko Weston, a Japanese woman who owns Fuji-
Ya, a Japanese restaurant in Minneapolis, Minnesota, decides 
she wants to try growing edamame in Minnesota rather than 
paying more for an imported product. The same business 
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savvy that earned her the titles of U.S. and Minnesota 
‘Businesswoman of the Year’ sparked research in 1987 by 
Jim Lambert of the Jameson-Williams Company into the 
viability of raising this new crop. Unfortunately, Weston died 
shortly before the fi rst year’s crop was harvested.” Jameson-
Williams steadily increases their production of edamame 
from 7,000 pounds in 1988 to the 350,000 pounds in 1990. 
In Nov. 1990 Lambert describes Jameson-Williams as “the 
only commercial producer of edamame in the U.S.” He has 
experimented with hundreds of edamame varieties.
 1991 June–Yamato Flight Kitchen of Burlingame, 
California, starts serving edamame on Japan Airlines fl ights 
from San Francisco to Japan.
 1991 Aug. 5–An article in the St. Paul Pioneer Press 
(Minnesota) states that Jameson-Williams’ company 
name has been changed to Minnesota Edamame Co. The 
Nishimoto Trading Co. of Tokyo likes the taste and look of 
these green soybeans so much that they decided last week 
to place more than $100,000 worth of their bagging and 
packaging equipment in the Minnesota Edamame plant. In 
September, Minnesota Edamame will start using Nishimoto’s 
equipment to ship 1 million pounds of partially processed 
immature soybeans to Japan. That’s a big jump from the 
7,000 pounds shipped in 1988. Minnesota Edamame has 
contracts to supply Nishimoto with 3 million pounds of the 
soybeans from the 1992 Minnesota crop, 6 million pounds in 
1993 and 15 million pounds by 1996. Unfortunately, quality 
problems in Minnesota prevented these rosy predictions from 
coming true.
 1991 June–Yamato Flight Kitchen starts serving 
edamame on United Airlines fl ights from San Francisco to 
Japan.
 1991 April 29 to May 2–The fi rst international workshop 
/ symposium on green vegetable soybeans is held at Kenting, 
Taiwan. The excellent proceedings, titled Vegetable Soybean: 
Research Needs for Production and Quality Improvement, 
were edited by S. Shanmugasundaram of the Asian Vegetable 
Research and Development Center (AVRDC) in Shanhua, 
Tainan, Taiwan. These are the fi rst English-language 
proceedings and the fi rst English-language book devoted to 
green vegetable soybeans. AVRDC has become a leader in 
research on green vegetable soybeans in Asia–in part because 
this crop has now become Taiwan’s leading agricultural 
export, with most of the sales going to Japan.
 In these proceedings is an especially interesting paper 
titled “A critical analysis of vegetable soybean production, 
demand, and research in Japan,” by Thomas A. Lumpkin 
and John Konovsky of Washington state; it contains 
extensive new information on the history of edamame 
plus a superb bibliography of 187 references. In about 
1986 Lumpkin founded the East Asian Crop Development 
Program at Washington State University (WSU), in Pullman, 
Washington. In the summer of 1989 he fi rst grew a trial 
crop of edamame (20 varieties); this was reported in a 1989 

publication. By 1991 he is full-time head of a team of 12 
people in this program, all of whom except himself are 
working part-time, developing East Asian plants–including 
edamamé–to be grown in Washington state. Lumpkin is 
interested (among other things) in documenting the history 
of various East Asian crops. He has collected about 400 
varieties of edamamé; the germplasm is maintained at 
Pullman.
 1994 April–The fi rst bibliography devoted to green 
vegetable soybeans, with 489 references, compiled by 
Shurtleff and Aoyagi, is published by Soyfoods Center in 
Lafayette, California.
 1994 May 27–Tak Kimura (“Mr. Edamamé”), a food 
broker from Concord, California, introduces Eda Mame, 
America’s fi rst refrigerated, ready-to-eat edamamé–fi rst sold 
at Whole Foods Market in Berkeley, California. 8 ounces 
of precooked, lightly salted green soybeans are packed in a 
plastic tray with a clear fi lm lid by Yamato Flight Kitchen 
of Burlingame, California. In Oct. 1994 the fi rst local 
supermarket to carry Tak’s product was Mollie Stone’s, an 
upscale supermarket with six stores in the San Francisco 
Bay Area. In Feb. 1998 Safeway supermarkets in Northern 
California become the fi rst large supermarket chain to carry 
this product, again with Tak Kimura as the broker. By Jan. 
2000 this edamamé product was served on United Airlines. 
Wholesale sales grew from $18,000 in 1994 to more than 
$540,000 in 1998. In 1998 the market for edamame in the 
USA (especially on the West Coast) exploded!
 1994 July 1–Minnesota Edamame is renamed SunRich 
Foods. Their 1994 edamame crop is a record 750,000 lb–but 
still not enough to meet demand.
 Other important “fi rsts” among commercial products 
after 1990: 1995 Jan.–Sweet Beans (SunRich Inc., 
Minnesota). 1996 Jan.–Freshlike Baby Broccoli Blend (with 
40% green soybeans; Dean Foods Vegetable Co.). 1996 
Dec.–Frozen Organic Sweet Beans (Sno Pac Foods, Inc.). 
1997 June–Birds Eye Baby Broccoli Blend (Dean Foods 
Vegetable Co.). 1997 Sept.–Trader Joe’s Edamame (frozen 
in the pods, imported from China by Seaside Farms). 1998 
Feb.–Cold Mountain Eda-Mame (Mutual Trading Co., Inc., 
frozen). 1999 April–Edamame–Blanched Soybeans (retail 
or foodservice; Seapoint Farms, formerly Seaside Farms). 
1999 Aug.–Melissa’s Soybeans (Edamame) (Melissa’s World 
Variety Produce). 1999 Oct.–Edamamé (Frieda’s, Inc.). 
2000 May–Freeze-Dried Green Soybeans in Salsa, Indian 
Spice, and Sweet & Sour fl avors (Eat Your Heart Out, New 
York; the fi rst freeze-dried and the fi rst fl avored or spicy 
edamame).
 In 1999 at least 8 new edamame products were 
introduced, followed by 9 in the year 2000, and 5 more by 
May 2001.
 2001–The U.S. company with the most innovative 
and extensive line of edamame products, the best and most 
colorful graphics (labels and ads), and the most extensive 
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advertising, is Seapoint Farms of Huntington Beach, 
California, founded in 1997 by soyfoods pioneer Kevin 
Cross.
 2001 July–At least 70% of the green vegetable soybeans 
consumed in the USA are imported, mainly from China 
or Taiwan. The two main U.S. growers are SunRich in 
Minnesota and Cascadian Farms in Washington state. 
Address: Lafayette, California. Phone: 925-283-2991.

An asterisk (*) at the end of the record means that SOYINFO 
CENTER does not own that document. A plus after eng 
(eng+) means that SOYINFO CENTER has done a partial 
or complete translation into English of that document. An 
asterisk in a listing of number of references [23* ref] means 
that most of  these references are not about soybeans or 
soyfoods.
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SUBJECT/GEOGRAPHICAL INDEX BY RECORD 
NUMBERS

Aarhus Oliefabrik (Aarhus, Denmark) 853

Aburagé. See Tofu, Fried

Acidophilus soymilk or soy acidophilus milk. See Soymilk, 
Fermented

Adhesives, Asphalt Sealants and Preservation Agents, Caulking 
Compounds, Artifi cial Leather, Foam, Polyols, and Other Minor or 
General–Industrial Uses of Soy Oil as a Drying Oil 140, 472, 473, 
522, 607, 1130, 2351

Adhesives or Glues for Plywood, Other Woods, Wallpaper, Building 
Materials, Etc.–Industrial Uses of Soy Proteins (Including Soy 
Flour) 415, 429, 769, 857, 869, 922, 933, 942, 1077, 1634

ADM. See Archer Daniels Midland Co.

ADM Agri-Industries Ltd. (Windsor, Ontario, Canada). Formerly 
named Maple Leaf Monarch, and before that Maple Leaf Mills Ltd. 
(Including Maple Leaf Milling). Toronto Elevators Ltd. Merged 
with Maple Leaf Milling in 1962 1122, 1193, 1704, 2053

Adulteration of Foods and its Detection 379

Adventists, Seventh-day. See Seventh-day Adventists

Adzuki bean. See Azuki Bean

Africa–Algeria, Democratic and Popular Republic of 175, 200, 272, 
378, 384, 557, 630, 837, 870, 873, 876, 884, 888, 894, 914, 933, 
934, 953, 979, 1875, 1879, 1911, 1968, 1986, 2036, 2050, 2086, 
2160

Africa–Angola 837, 1026, 1226, 1311, 1580, 1821, 2161, 2328

Africa–Benin (Bénin in French; Dahomey before 1975; Part of 
French West Africa from 1904-1960) 934, 1098, 1127, 1689, 1875, 
1879, 1925, 1964, 1974, 2083, 2084, 2162, 2175, 2194, 2312

Africa–Botswana (Bechuanaland until 1966) 1879, 1914, 1968, 
2328

Africa–Burkina Faso (Upper Volta before 4 Aug. 1984) 1127, 1767, 
1875, 1879, 1911, 1968, 1972, 1974, 1975, 2050, 2083, 2084, 2086, 
2131, 2160, 2162, 2194, 2260, 2292, 2312

Africa–Burundi (Part of the Belgian trust territory of Ruanda-
Urundi or Belgian East Africa until 1962) 602, 906, 913, 1133, 
1148, 1164, 1175, 1183, 1241, 1290, 1494, 1875, 1879, 2050, 2160, 
2270, 2312

Africa–Cameroon (Spelled Kamerun from 1884-1916; Cameroun 
in French) 1066, 1098, 1135, 1690, 1720, 1767, 1768, 1821, 1875, 
1879, 1899, 1911, 1968, 1972, 1974, 2043, 2047, 2050, 2083, 2084, 
2086, 2160, 2162, 2194

Africa–Central African Republic (République Centrafricaine; Part 
of Ubangi-Shari-Chad from 1906-1910. Then Ubangi-Shari or 
Oubangui-Chari. Part of French Equatorial Africa from 1910-1960. 
Called Central African Empire from 1976-1979; Centrafrique in 
French) 1198, 1609, 1767, 1768, 1879, 1964, 2194

Africa–Chad 2298

Africa–Comoros, Federal Islamic Republic of the. Isles Comores in 
French. Also called Comoro Islands. Includes the islands of Great 
Comoro (Grande Comore), Anjouan, Mayotte {a French Overseas 
Territorial Collective since 1976}, and Mohéli 1690, 1720, 1767, 
2194

Africa–Congo (formerly Zaire). Offi cially Democratic Republic of 
the Congo (DRC or DR Congo). Also known as Congo-Kinshasa. 
Named Zaire from Oct. 1971 to May 1997. Named Congo Free 
State from 1855-1908, Belgian Congo (Congo Belge in French) 
from 1908-1960, Republic of the Congo from 1960 to 1964, then 
Democratic Republic of the Congo from 1964-1971 494, 602, 870, 
873, 877, 884, 894, 906, 913, 982, 1048, 1148, 1164, 1175, 1183, 
1197, 1198, 1233, 1241, 1279, 1285, 1286, 1290, 1311, 1338, 1342, 
1365, 1367, 1501, 1526, 1657, 1760, 1767, 1810, 1875, 1879, 1911, 
1933, 1968, 2025, 2036, 2050, 2083, 2084, 2086, 2160, 2162, 2312

Africa–Congo Republic (Offi cially Republic of the Congo or 
People’s Republic of the Congo. Also known as Congo-Brazzaville. 
Called Middle Congo {Moyen-Congo} from about 1880 to 1960. 
Part of French Equatorial Africa from 1910 to 1958) 1233, 1526

Africa–Cote d’Ivoire (Ivory Coast until Oct. 1985; Part of French 
West Africa from 1895-1959) 1098, 1127, 1767, 1768, 1811, 1821, 
1875, 1879, 1889, 1925, 1964, 1974, 1985, 2068, 2083, 2084, 2129, 
2131, 2160, 2162, 2194, 2312

Africa–Egypt. Named United Arab Republic (UAR) from 1958-
1971 177, 453, 630, 650, 654, 688, 689, 732, 870, 873, 884, 885, 
1754, 1775, 1812, 1821, 1854, 1875, 1879, 1911, 1913, 1925, 1968, 
1980, 1984, 1986, 1987, 1992, 2036, 2050, 2069, 2086, 2091, 2126, 
2131, 2158, 2160, 2312

Africa–Equatorial Guinea (Rio Muni + Fernando Po; Spanish 
Guinea before Oct. 1968) 2232

Africa–Eritrea (Part of Ethiopia PDR from 1952 to May 1993) 754, 
884, 1290, 1342

Africa–Ethiopia (Including Eritrea in Ethiopia PDR from 1952 to 
May 1993. Formerly Part of Italian East Africa) 754, 884, 1290, 
1342, 1494, 1763, 1767, 1768, 1775, 1821, 1875, 1879, 1911, 1968, 
2036, 2050, 2083, 2160, 2194, 2270, 2292, 2312, 2328, 2356, 2363

Africa–Gabon (Part of French Equatorial Africa from 1910 to 1958) 
1879, 1968, 1972, 2050, 2083, 2084, 2086, 2160, 2228, 2312

Africa–Gambia (The). Includes Senegambia.. 368, 412, 416, 420, 
460, 602, 650, 654, 873, 874, 1875, 2036, 2086, 2160

Africa (General) 630, 888, 961, 980, 1642, 1767, 1768, 1963, 1974, 
2083, 2194, 2209, 2288, 2299, 2311
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Africa–Ghana (Gold Coast before 1957) 368, 416, 422, 460, 602, 
650, 654, 873, 874, 1181, 1400, 1745, 1765, 1767, 1769, 1775, 
1821, 1875, 1879, 1889, 1911, 1968, 2036, 2050, 2083, 2084, 2086, 
2106, 2160, 2162, 2205, 2360

Africa–Guinea (French Guinea before 1958; Guinée in French; Part 
of French West Africa from 1895-1958) 1098, 2036, 2083, 2160, 
2194

Africa–Guinea-Bissau (Portuguese Guinea before Sept. 1974) 2050, 
2083, 2086, 2160

Africa–Introduction of Soybeans to. Earliest document seen 
concerning soybeans in a certain African country 368, 494, 696, 
754, 837, 841, 870, 873, 884, 906, 1198, 1526, 1690, 1774, 1775, 
1875, 1879, 1911, 2050, 2232

Africa–Introduction of Soybeans to. Earliest document seen 
concerning soybeans or soyfoods in connection with (but not yet in) 
a certain African country 405, 602, 754, 2328

Africa–Introduction of Soybeans to. Earliest document seen 
concerning the cultivation of soybeans in a certain African country 
368, 494, 696, 754, 837, 841, 870, 873, 884, 906, 1526, 1609, 1690, 
1774, 1775, 1875, 1879, 1911, 2050, 2232

Africa–Introduction of Soybeans to. This document contains the 
earliest date seen for soybeans in a certain African country 342, 
368, 602, 696, 754, 841, 873, 877, 884, 906, 913, 1127, 1198, 1419, 
1526, 1627, 1690, 1765, 1767, 1768, 1774, 1775, 1875, 1879, 1911, 
2050, 2162, 2194, 2232, 2298

Africa–Introduction of Soybeans to. This document contains the 
earliest date seen for the cultivation of soybeans in a certain African 
country 342, 368, 494, 602, 696, 754, 841, 873, 874, 877, 884, 906, 
913, 1127, 1198, 1419, 1526, 1609, 1627, 1690, 1765, 1767, 1768, 
1774, 1775, 1875, 1879, 1911, 2050, 2162, 2194, 2232, 2298

Africa–Kenya (British East Africa Protectorate from 1895. 
Renamed Kenya Protectorate in 1920) 368, 1273, 1501, 1595, 1627, 
1767, 1925, 2328

Africa–Lesotho (Basutoland before 1966). Constitutional Monarchy 
Surrounded by South Africa.. 1775, 1875, 1879, 2050, 2160, 2328

Africa–Liberia 1774, 1796, 1854, 1911, 2050, 2160, 2312

Africa–Libya (Including Tripoli, Tripolitania, and Cyrenaica; Also 
Spelled Libia) 754, 870, 874, 884, 2050, 2160

Africa–Madagascar (Malagasy Republic or Republique Malgache 
before 1975) 577, 873, 884, 1767, 1768, 1964, 1974, 1985, 2050, 
2083, 2086, 2160, 2194

Africa–Malawi (Nyasaland from 1891-1964) 368, 408, 816, 877, 
1133, 1210, 1239, 1242, 1288, 1290, 1301, 1331, 1365, 1373, 1403, 
1447, 1534, 1767, 1968, 2036, 2161, 2328

Africa–Mali (Part of French West Africa from 1895-1960. Senegal 

& Sudanese Republic from June 20 to August 20, 1960. Formerly 
also called French Sudan (Soudan français, created on 18 Aug. 
1890) and Upper Senegal-Niger (Haute-Sénégal et Niger)) 696, 
870, 873, 1098, 1127, 1767, 1875, 1879, 1974, 2050, 2083, 2086, 
2160, 2194

Africa–Mauritius (Ile Maurice, Including Rodriguez, in the 
Mascarene Islands, 450 Miles East of Madagascar) 409, 412, 420, 
650, 654, 877, 884, 1875, 1911, 2050, 2160, 2328

Africa–Morocco, Kingdom of (Including Western Sahara. Divided 
into French Morocco and Spanish Morocco from 1912-1956) 870, 
873, 876, 884, 888, 909, 932, 934, 953, 960, 979, 1101, 1113, 1311, 
1911, 1925, 1968, 2006, 2036, 2047, 2050, 2086, 2160, 2312

Africa–Mozambique (Moçambique; Portuguese East Africa before 
1975) 405, 428, 1253, 1287, 1496, 1580, 2014, 2050, 2063, 2064, 
2066, 2160, 2161, 2328, 2360

Africa–Namibia (German South-West Africa from 1885 to 1915, 
and South-West Africa from 1919 to 1966 as a mandate of the 
Union of South Africa. Namibia came into popular use in 1966 and 
became offi cial in March 1990) 2328

Africa–Niger (Part of French West Africa from 1904-1959) 1875, 
1879, 1911, 2194

Africa–Nigeria, Federal Republic of 368, 416, 460, 602, 650, 654, 
873, 874, 1066, 1093, 1118, 1209, 1220, 1243, 1245, 1285, 1290, 
1311, 1333, 1365, 1419, 1420, 1442, 1443, 1484, 1526, 1581, 1595, 
1609, 1708, 1737, 1745, 1756, 1757, 1758, 1761, 1767, 1774, 1796, 
1821, 1854, 1856, 1879, 1881, 1883, 1889, 1920, 1941, 1945, 1947, 
1954, 1973, 1974, 1996, 2075, 2083, 2084, 2131, 2157, 2160, 2162, 
2163, 2165, 2174, 2194, 2205, 2251, 2258, 2265, 2298, 2312, 2357

Africa–Reunion (Réunion is a Department of France, in the 
Mascarene Islands, 425 Miles East of Madagascar) 884, 1778, 
1783, 1789, 1838, 1875, 1974, 2160, 2194

Africa–Rwanda (Part of the Belgian trust territory of Ruanda-
Urundi or Belgian East Africa until 1962) 602, 906, 913, 1133, 
1148, 1164, 1175, 1183, 1241, 1290, 1311, 1494, 1526, 1627, 1760, 
1875, 1899, 1911, 1933, 1968, 2036, 2050, 2083, 2084, 2085, 2160, 
2194, 2312, 2328, 2362

Africa–Senegal (Part of French West Africa from 1895-1959. 
Sénégal & Sudanese Republic from June 20 to August 20, 1960. 
Includes Senegambia) 1767, 1768, 1875, 1911, 1933, 1964, 1968, 
1974, 2005, 2068, 2083, 2084, 2086, 2160, 2162, 2194, 2298, 2328

Africa–Seychelles, Republic of 2328

Africa–Sierra Leone 416, 460, 472, 473, 602, 650, 654, 873, 874, 
877, 1493, 1702, 1762, 1775, 1821, 1875

Africa–Somalia. (Formed in 1960 by the Union of British 
Somaliland and Italian Somaliland. Formerly Part of Italian East 
Africa) 754, 1775, 1879, 1911, 1925, 1968, 2036, 2050, 2086, 2160

Africa–South Africa, Republic of (Including four former 
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Homelands–Bophuthatswana, Transkei, Venda, and Ciskei). Named 
Union of South Africa from May 1910 to May 1961 342, 345, 364, 
368, 379, 396, 400, 405, 408, 412, 416, 420, 450, 460, 472, 473, 
607, 637, 650, 654, 657, 732, 740, 802, 870, 874, 876, 884, 926, 
935, 948, 955, 956, 967, 982, 1066, 1099, 1133, 1157, 1191, 1220, 
1226, 1239, 1242, 1287, 1288, 1290, 1311, 1365, 1410, 1442, 1451, 
1526, 1552, 1595, 1609, 1627, 1767, 1768, 1794, 1851, 1923, 1937, 
1953, 1996, 2083, 2084, 2086, 2160, 2312, 2328

Africa–Soybean Production, Area and Stocks–Statistics, Trends, 
and Analyses 1093, 1114, 1127, 1133, 1220, 1290, 1342, 1367, 
1419, 1494, 1595, 1627, 1657, 1689, 1760, 1854, 1919, 1945, 1985, 
2047, 2068, 2075, 2126, 2129, 2158, 2160, 2161, 2162, 2175, 2228, 
2260, 2270, 2292, 2312

Africa–Sudan (Anglo-Egyptian Sudan from 1899-1956) 368, 870, 
874, 884, 1443, 1589, 1879, 1911, 1925, 1968, 1979, 1986, 1996, 
2036, 2050, 2086, 2160, 2328, 2357

Africa–Swaziland, Kingdom of (Independent Kingdom Inside 
South Africa; Formerly Also Spelled Swazieland) 841, 1821, 1875, 
1879, 1911, 2160, 2161, 2328

Africa–Tanzania, United Republic of (Formed the Bulk of German 
East Africa 1895-1946. Tanganyika existed 1920-1961. Created in 
1964 by Merger of Tanganyika and Zanzibar) 784, 785, 1093, 1157, 
1220, 1243, 1245, 1261, 1270, 1282, 1283, 1284, 1285, 1289, 1290, 
1314, 1315, 1333, 1340, 1344, 1345, 1346, 1347, 1365, 1381, 1393, 
1425, 1426, 1442, 1443, 1484, 1485, 1494, 1501, 1526, 1589, 1595, 
1627, 1767, 1775, 1810, 1820, 1875, 1879, 1911, 1933, 1968, 2018, 
2050, 2083, 2084, 2131, 2157, 2160, 2194, 2312, 2328

Africa–Togo (Togoland until 1914) 934, 1127, 1875, 1879, 1911, 
1964, 1974, 2083, 2084, 2162, 2194, 2298

Africa–Tunisia 406, 524, 870, 874, 884, 888, 934, 960, 1015, 1855, 
2253

Africa–Uganda 803, 935, 956, 958, 1084, 1085, 1086, 1118, 1133, 
1290, 1595, 1627, 1767, 1832, 1879, 2083, 2084, 2160, 2312, 2328

Africa–Zambia (Northern Rhodesia from 1899-1964) 368, 452, 
466, 470, 1093, 1175, 1243, 1337, 1347, 1380, 1526, 1589, 1627, 
1722, 1727, 1750, 1767, 1821, 1854, 1875, 1879, 1911, 1933, 1948, 
1968, 2036, 2050, 2054, 2083, 2084, 2086, 2160, 2161, 2194, 2312, 
2328

Africa–Zimbabwe (Southern Rhodesia from 1923-1970, Rhodesia 
from 1970-79) 368, 452, 466, 470, 630, 723, 736, 746, 758, 775, 
803, 806, 816, 870, 873, 884, 948, 967, 1005, 1042, 1053, 1066, 
1093, 1114, 1118, 1131, 1133, 1143, 1175, 1211, 1226, 1243, 1285, 
1290, 1301, 1311, 1331, 1332, 1333, 1347, 1380, 1381, 1419, 1447, 
1494, 1496, 1512, 1526, 1534, 1552, 1580, 1589, 1627, 1657, 1767, 
1794, 1821, 1875, 1879, 1882, 1911, 1919, 1933, 1968, 2036, 2040, 
2050, 2083, 2084, 2086, 2087, 2157, 2160, 2161, 2194, 2312, 2328

Ag Processing Inc a cooperative (AGP) 2300

Agricultural Adjustment Administration (AAA). See United States 
Department of Agriculture (USDA)–Agricultural Adjustment 

Administration

Agricultural Chemistry and Engineering, Bureau. See United States 
Department of Agriculture (USDA)–Bureau of Agricultural and 
Industrial Chemistry

Agricultural colleges and universities, state. See Land-Grant 
Colleges and Universities

Agricultural Economics, Bureau of. See United States Department 
of Agriculture (USDA)–Bureau of Agricultural Economics

Agricultural Experiment Stations in the United States 64, 71, 79, 
81, 82, 83, 84, 85, 91, 92, 93, 94, 96, 98, 99, 100, 102, 103, 105, 
110, 111, 116, 117, 118, 121, 123, 124, 125, 126, 127, 128, 129, 
130, 132, 133, 136, 137, 139, 140, 142, 143, 144, 145, 146, 150, 
153, 157, 158, 159, 160, 162, 168, 169, 173, 178, 180, 184, 185, 
189, 192, 193, 203, 206, 207, 208, 210, 214, 217, 222, 224, 225, 
226, 232, 234, 235, 240, 243, 258, 259, 262, 263, 264, 267, 268, 
270, 273, 274, 275, 277, 278, 283, 284, 285, 286, 289, 291, 292, 
295, 296, 303, 304, 308, 311, 312, 314, 315, 325, 329, 331, 336, 
338, 339, 346, 349, 353, 359, 362, 363, 364, 367, 385, 395, 397, 
404, 423, 426, 427, 431, 433, 436, 437, 438, 444, 448, 451, 457, 
461, 463, 464, 465, 476, 477, 482, 483, 485, 486, 489, 492, 495, 
496, 501, 503, 505, 508, 512, 513, 514, 519, 521, 526, 528, 531, 
533, 534, 535, 536, 540, 543, 544, 546, 547, 548, 549, 552, 556, 
558, 562, 566, 567, 576, 582, 588, 590, 594, 595, 597, 603, 604, 
605, 608, 609, 614, 617, 619, 621, 622, 627, 628, 632, 634, 636, 
638, 640, 641, 646, 649, 651, 653, 656, 657, 658, 659, 662, 663, 
664, 681, 684, 687, 693, 699, 700, 701, 703, 704, 705, 706, 707, 
708, 709, 712, 715, 721, 722, 724, 726, 729, 730, 732, 734, 735, 
739, 741, 743, 747, 748, 749, 753, 759, 761, 764, 769, 770, 773, 
774, 776, 777, 779, 789, 791, 792, 801, 805, 807, 808, 827, 837, 
848, 851, 852, 855, 861, 875, 886, 890, 891, 895, 896, 899, 901, 
912, 917, 918, 919, 920, 933, 936, 937, 938, 940, 950, 957, 981, 
987, 991, 992, 997, 998, 999, 1000, 1004, 1007, 1009, 1020, 1022, 
1024, 1025, 1027, 1030, 1034, 1035, 1036, 1037, 1044, 1045, 1046, 
1052, 1057, 1058, 1068, 1069, 1072, 1078, 1080, 1087, 1102, 1104, 
1105, 1106, 1107, 1109, 1115, 1120, 1145, 1151, 1152, 1153, 1158, 
1167, 1172, 1189, 1199, 1200, 1218, 1227, 1246, 1250, 1255, 1257, 
1262, 1266, 1267, 1268, 1271, 1272, 1274, 1291, 1294, 1299, 1318, 
1327, 1329, 1350, 1351, 1359, 1361, 1370, 1372, 1374, 1377, 1386, 
1387, 1388, 1407, 1409, 1414, 1415, 1427, 1428, 1433, 1444, 1446, 
1450, 1472, 1474, 1475, 1505, 1506, 1508, 1513, 1520, 1528, 1538, 
1542, 1543, 1547, 1548, 1561, 1569, 1573, 1579, 1580, 1585, 1612, 
1613, 1614, 1616, 1622, 1647, 1650, 1671, 1686, 1697, 1701, 1703, 
1752, 1766, 1776, 1801, 1846, 1853, 1862, 1866, 1871, 1877, 1903, 
1904, 1912, 1926, 1962, 1965, 1991, 2010, 2046, 2049, 2074, 2076, 
2155, 2156, 2168, 2169, 2193, 2211, 2222, 2235, 2317, 2321

Agricultural Marketing Service of USDA. See United States 
Department of Agriculture (USDA)–Agricultural Marketing Service 
(AMS)

Agricultural Research Service of USDA. See United States 
Department of Agriculture (USDA)–Agricultural Research Service 
(ARS)

Agronomy, soybean. See Cultural Practices, Soybean Production
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Alfa-Laval (Lund, Sweden) 2043

Alfalfa or Lucerne / Lucern (Medicago sativa) 60, 85, 108, 130, 
132, 158, 207, 221, 225, 231, 243, 253, 263, 274, 275, 291, 295, 
300, 306, 331, 335, 341, 342, 363, 365, 385, 386, 390, 410, 417, 
430, 436, 440, 454, 463, 479, 482, 483, 508, 513, 529, 535, 537, 
544, 558, 576, 598, 609, 639, 653, 658, 662, 690, 691, 692, 717, 
730, 733, 736, 749, 761, 772, 910, 937, 1045, 1078, 1200, 1206, 
1490, 1532, 1606, 1991, 2222, 2321

Alfalfa or Lucerne / Lucern (Medicago sativa)–Other Uses for 
Human Food or Drink, Including Tea, Flour, Tablets, and Leaf 
Protein Concentrate (LPC). See Also Alfalfa Sprouts 1490, 1546

Allied Mills, Inc. (Formed 6 Aug. 1929) by the Merger of American 
Milling Co. (Peoria, Illinois) and McMillen Feed Co. Maker of 
Wayne Feeds 768, 769, 779, 820, 875, 940, 942, 992, 994, 1614

All-India Research Project on Soyabean (ICAR). See Asia, South–
India. Work of the Indian Council of Agricultural Research (ICAR)

Allis-Chalmers Manufacturing Co. (Milwaukee, Wisconsin). Made 
Farm Equipment (Tractors, Combines) and Soybean Processing 
Equipment (Driers, Rolling and Flaking Mills, Solvent Extraction 
Units) 1146, 1563

Almond Oil 1023

Almonds (Prunus dulcis syn. P. amygdalus)–Especially Origin and 
Early History of the Almond. Including Almond Bread, Almond 
Meal, and Almonds Seasoned with Soy Sauce / Tamari 155, 1023, 
1113

Alternative medicine. See Medicine–Alternative

Amaranth, Grown for Grain / Seed (Amaranthus hypochondriacus, 
A. caudatus, and A. cruentus. Genus formerly spelled Amarantus) 
1175, 1896, 1949

American Lecithin Corp. (Incorporated 1930), American Lecithin 
Company (Re-incorporated 1934-35), and Joseph Eichberg, 
President of Both 933

American Milling Co. See Allied Mills, Inc.

American Soy Products (Michigan). See Natural Foods Distributors 
and Manufacturers in the USA–Eden Foods

American Soybean Association (ASA)–Activities in the United 
States and Canada, and General Information (Headquarters in 
St. Louis, Missouri. Established 3 Sept. 1920. Named National 
Soybean Growers’ Association until 1925) 733, 940, 992, 1170, 
1462, 1967, 2073, 2224

American Soybean Association (ASA)–Activities, Offi ces, and 
Infl uence in Europe (Western and Eastern) 1368, 1963

American Soybean Association (ASA)–American Soybean Institute 
(1969-1973), an Industry-Wide Association 1644

American Soybean Association (ASA)–Certifi cate / Certifi cates of 
Meritorious Service 1491, 1525

American Soybean Association (ASA)–Checkoff Programs 
(Legislated / Mandatory Funding. State Programs Starting in North 
Carolina in Sept. 1966, National Programs–SPARC–Starting in 
1989-1991), and State Promotion Boards (Research & Promotion 
Councils) 1482, 1967, 1969, 2168, 2169, 2275

American Soybean Association (ASA)–Funding and Fundraising 
Before Checkoff Program or 1971. Voluntary or from USDA (FAS 
or ARS) 713

American Soybean Association (ASA)–Honorary Life Members 
1616, 2275

American Soybean Association (ASA)–Legislative Activities 1967, 
2275

American Soybean Association (ASA)–Meetings / Conventions 
(Annual) and Meeting Sites 609, 713, 762, 779, 1077

American Soybean Association (ASA)–Members and Membership 
Statistics 713, 1969, 2275

American Soybean Association (ASA)–Offi cers, Directors (Board), 
and Special Committees 713, 780, 992

American Soybean Association (ASA) or United Soybean Board–
Activities Related to Food Uses of Soybeans / Soyfoods, or Soy 
Nutrition, Outside the United States (Not Including Soy Oil) 1963

American Soybean Association (ASA)–Periodicals, Including 
Soybean Digest, Proceedings of the American Soybean Assoc., 
Soybean Blue Book, Soya Bluebook, Late News, etc.. 1093, 1405, 
1471

American Soybean Association (ASA)–Soybean Council of 
America (June 1956-1969). Replaced by American Soybean 
Institute (Est. 11 July 1969) 1368, 1455, 1718, 1855

American Soybean Association (ASA)–State Soybean Associations 
and Boards (Starting with Minnesota in 1962) 1482, 1549, 1967, 
1969, 2168, 2169, 2275, 2352

American Soybean Association (ASA)–State Soybean Associations 
and United Soybean Board–Activities Related to Food Uses of 
Soybeans / Soyfoods, or Soy Nutrition, in the United States (Not 
Including Soy Oil or Edible Oil Products) 609, 713, 1077, 1093, 
2073

American Soybean Association (ASA)–Strayer. See Strayer Family 
of Iowa

American Soybean Association (ASA)–United Soybean Board 
(USB, Established 1991, Chesterfi eld, Missouri) 2275

American Soybean Association–Research Foundation (ASARF, 
1965-1980), Market Development Foundation (ASAMDF, ASMDF, 
1977-1980), and American Soybean Development Foundation 
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(ASDF, Dec. 1980--1991) 1967, 1969, 2275

Amino Acids and Amino Acid Composition and Content. See also 
Nutrition–Protein Quality; Soy Sauce, HVP Type 1455, 1490, 1622, 
1653, 1825, 2301, 2314

Anatomy, soybean. See Soybean–Morphology, Structure, and 
Anatomy

Anderson International Corp. (Cleveland, Ohio). Manufacturer of 
Expellers for Soybean Crushing, Solvent Extraction Equipment, 
and Extrusion Cooking Equipment. Formerly V.D. Anderson Co. 
and Anderson IBEC 635, 757, 1236

Archaeology and Archaeological Discoveries of Ancient Soybeans 
or Soyfoods 1649, 1675

Archer Daniels Midland Co. (ADM) (Decatur, Illinois; 
Minneapolis, Minnesota until 1969) 940, 994, 1055, 1077, 1122, 
1182, 1489, 1614, 1704, 1831, 1855, 1876, 2011, 2012, 2053, 2259, 
2281

Argentina. See Latin America, South America–Argentina

Arlington Experimental Farm. See United States Department of 
Agriculture (USDA)–Arlington Experimental Farm

Asgrow (Des Moines, Iowa). Incl. Associated Seed Growers, 
Inc. Acquired in Feb. 1997 by Monsanto Co. from Empresas La 
Moderna, S.A. (ELM) 1843, 2100, 2109, 2316

Asia, Central (General) 484

Asia, Central–Introduction of Soybeans to. Earliest document seen 
concerning soybeans in a certain Central Asian country 16, 1363, 
1691

Asia, Central–Introduction of Soybeans to. Earliest document seen 
concerning the cultivation of soybeans in a certain Central Asian 
country 16, 1363, 1691

Asia, Central–Introduction of Soybeans to. This document contains 
the earliest date seen for soybeans in a certain Central Asian country 
16, 1691

Asia, Central–Introduction of Soybeans to. This document contains 
the earliest date seen for the cultivation of soybeans in a certain 
Central Asian country 16, 1691

Asia, Central–Kazakhstan / Kazakstan (Formerly Kazakh SSR, a 
Central Asian Soviet Republic from 1917 to Dec. 1991) 1144, 1687, 
1698, 1824, 1837, 1861, 2248, 2260, 2270

Asia, Central–Soybean Production, Area and Stocks–Statistics, 
Trends, and Analyses 2260, 2270

Asia, Central–Turkmenistan (Formerly Turkmen SSR, a Central 
Asian Soviet Republic from 1917 to Dec. 1991) 1691, 1916, 1939

Asia, Central–Uzbekistan (Formerly Uzbek SSR, a Central Asian 

Soviet Republic from 1917 to Dec. 1991) 1829, 1915, 1944, 2070, 
2103, 2229, 2247

Asia, East–China–Chinese Restaurants Outside China, or Soy 
Ingredients Used in Chinese-Style Recipes, Food Products, or 
Dishes Outside China 638, 714, 1206

Asia, East–China (People’s Republic of China; Zhonghua Renmin 
Gonghe Guo). See also Hong Kong, Manchuria, and Tibet 1, 2, 
3, 10, 12, 14, 16, 17, 18, 20, 21, 24, 38, 41, 44, 47, 49, 50, 51, 63, 
68, 72, 76, 88, 95, 97, 113, 122, 139, 140, 152, 166, 175, 187, 192, 
195, 226, 229, 267, 281, 340, 347, 350, 354, 357, 360, 370, 378, 
380, 382, 384, 393, 402, 407, 415, 429, 484, 497, 504, 509, 522, 
524, 539, 554, 557, 565, 569, 570, 589, 616, 625, 629, 630, 650, 
667, 673, 678, 689, 732, 788, 800, 808, 809, 811, 812, 813, 830, 
844, 847, 870, 872, 876, 877, 884, 888, 908, 932, 960, 964, 979, 
982, 983, 992, 993, 994, 1043, 1067, 1077, 1093, 1099, 1114, 1133, 
1157, 1166, 1182, 1184, 1220, 1234, 1235, 1290, 1312, 1342, 1368, 
1375, 1383, 1395, 1488, 1489, 1494, 1514, 1520, 1593, 1614, 1631, 
1649, 1657, 1675, 1705, 1767, 1768, 1773, 1774, 1872, 1873, 1876, 
1903, 1904, 1929, 1959, 1996, 2003, 2004, 2022, 2055, 2056, 2060, 
2092, 2135, 2151, 2156, 2171, 2220, 2231, 2253, 2259, 2261, 2273, 
2283, 2288, 2296, 2299, 2308, 2311, 2312, 2329, 2333, 2365

Asia, East–China–Shennong / Shên Nung / Shen Nung–The 
Heavenly Husbandman and Mythical Early Emperor of China 833, 
994, 1010, 1455, 1520

Asia, East–China–Soybean Production, Area and Stocks–Statistics, 
Trends, and Analyses 650, 673, 683, 688, 689, 809, 844, 908, 932, 
959, 1093, 1114, 1133, 1220, 1290, 1342, 1494, 1514, 1593, 1876, 
2171, 2283, 2288

Asia, East–Chinese overseas. See Chinese Overseas, Especially 
Work with Soy (Including Chinese from Taiwan, Hong Kong, 
Singapore, etc.)

Asia, East (General) 284, 305, 505, 549, 602, 689, 703, 847, 980, 
1365, 1668, 1879, 1899, 1903, 1904, 2050, 2086, 2098, 2165

Asia, East–Hong Kong Special Administrative Region (SAR) 
(British Colony until 1 July 1997, then returned to China) 347, 412, 
420, 640, 885, 932, 934, 2206, 2220

Asia, East–Introduction of Soybeans to. Earliest document seen 
concerning soybeans in a certain East Asian country 16, 18

Asia, East–Introduction of Soybeans to. Earliest document seen 
concerning the cultivation of soybeans in a certain East Asian 
country 16, 18

Asia, East–Introduction of Soybeans to. This document contains the 
earliest date seen for soybeans in a certain East Asian country 16, 
18, 1675, 1680

Asia, East–Introduction of Soybeans to. This document contains the 
earliest date seen for the cultivation of soybeans in a certain East 
Asian country 16, 18, 1675

Asia, East–Japan (Nihon or Nippon) 5, 7, 8, 13, 14, 15, 16, 17, 19, 



SOYBEAN YIELDS AND YIELD RESEARCH (10 BCE to 2021)   1072

© Copyright Soyinfo Center 2021

20, 21, 22, 38, 40, 50, 56, 59, 63, 73, 80, 81, 85, 90, 103, 105, 107, 
111, 112, 113, 122, 123, 127, 129, 133, 136, 139, 140, 150, 151, 
152, 166, 177, 187, 192, 196, 197, 201, 203, 206, 222, 223, 225, 
226, 229, 232, 251, 272, 281, 285, 309, 311, 319, 323, 343, 346, 
347, 348, 356, 357, 360, 361, 369, 376, 377, 378, 379, 380, 393, 
401, 404, 412, 415, 416, 418, 420, 423, 425, 429, 432, 456, 460, 
464, 465, 473, 484, 488, 497, 498, 500, 522, 523, 547, 554, 565, 
586, 601, 615, 616, 630, 650, 657, 670, 675, 676, 677, 678, 688, 
689, 690, 691, 692, 693, 714, 732, 739, 762, 772, 780, 788, 800, 
804, 807, 812, 813, 830, 838, 839, 844, 846, 847, 856, 864, 876, 
877, 882, 883, 884, 885, 888, 898, 900, 908, 932, 933, 934, 940, 
953, 959, 970, 972, 973, 979, 982, 983, 993, 994, 1013, 1026, 1043, 
1051, 1067, 1077, 1093, 1114, 1133, 1150, 1159, 1163, 1184, 1196, 
1204, 1223, 1290, 1366, 1488, 1489, 1498, 1502, 1514, 1519, 1534, 
1612, 1613, 1616, 1681, 1694, 1703, 1704, 1719, 1736, 1748, 1773, 
1818, 1855, 1887, 2022, 2034, 2051, 2065, 2072, 2131, 2135, 2141, 
2151, 2156, 2171, 2197, 2206, 2220, 2236, 2237, 2238, 2239, 2273, 
2288, 2293, 2296, 2312, 2324, 2365

Asia, East–Japan–Soybean Production, Area and Stocks–Statistics, 
Trends, and Analyses 78, 122, 166, 197, 347, 348, 361, 369, 380, 
488, 498, 616, 630, 650, 670, 676, 838, 839, 844, 885, 900, 908, 
940, 959, 993, 1220, 1290, 1514, 1681, 1748, 2051, 2072, 2141, 
2151, 2273

Asia, East–Japanese overseas. See Japanese Overseas, Especially 
Work with Soy

Asia, East–Korea (North and South; Formerly Also Spelled Corea 
and Called “Chosen” by the Japanese [1907-1945]) 122, 229, 318, 
347, 361, 369, 377, 380, 415, 465, 488, 497, 498, 504, 522, 523, 
565, 616, 630, 650, 677, 732, 765, 766, 780, 788, 800, 807, 813, 
830, 838, 839, 844, 847, 853, 876, 882, 883, 884, 885, 898, 900, 
932, 940, 953, 959, 971, 979, 980, 993, 994, 1093, 1114, 1133, 
1138, 1157, 1183, 1220, 1241, 1290, 1367, 1494, 1612, 1613, 1649, 
1664, 1675, 1679, 1703, 1761, 1814, 1855, 1870, 1875, 1930, 1968, 
2017, 2022, 2036, 2050, 2086, 2089, 2131, 2156, 2206, 2208, 2253, 
2261, 2262, 2272, 2273, 2312, 2338

Asia, East–Korea–Soybean Production, Area and Stocks–Statistics, 
Trends, and Analyses 488, 498, 630, 677, 765, 844, 883, 993, 1220, 
1290, 1870, 2272

Asia, East–Manchuria. See South Manchuria Railway and the South 
Manchuria Railway Company (Minami Manshu Tetsudo K.K.)

Asia, East–Manchuria (Called Manchoukuo or Manchukuo by 
Japanese 1932-45; The Provinces of Heilongjiang [Heilungkiang], 
Jilin [Kirin], and Liaoning Were Called Northeast China after 1950) 
59, 195, 197, 229, 281, 341, 347, 356, 357, 360, 361, 368, 369, 377, 
380, 384, 393, 394, 401, 402, 412, 415, 416, 420, 433, 447, 450, 
453, 460, 465, 472, 473, 478, 484, 492, 497, 498, 504, 522, 523, 
530, 557, 565, 600, 630, 650, 654, 656, 657, 659, 670, 672, 673, 
678, 683, 685, 688, 689, 695, 714, 732, 739, 754, 757, 762, 771, 
780, 788, 791, 793, 794, 800, 804, 807, 808, 809, 811, 812, 813, 
822, 828, 830, 838, 839, 844, 846, 847, 853, 856, 864, 870, 873, 
874, 876, 882, 883, 884, 885, 888, 898, 900, 907, 908, 911, 928, 
931, 932, 940, 943, 953, 959, 960, 964, 977, 979, 980, 982, 984, 
986, 993, 994, 1043, 1114, 1133, 1149, 1157, 1159, 1176, 1182, 
1220, 1223, 1234, 1235, 1382, 1526, 1593, 1614, 1681, 1705, 1929, 

2003, 2056, 2253

Asia, East–Manchuria–Soybean Production, Area and Stocks–
Statistics, Trends, and Analyses 229, 393, 630, 650, 670, 678, 683, 
688, 689, 695, 780, 788, 800, 839, 844, 883, 885, 900, 932, 940, 
993, 1043, 1220

Asia, East–Mongolia (Mongol Uls; Outer and Inner Mongolia 
Before 1911; Mongolian People’s Republic until 1992) 16, 18, 19, 
20, 22, 23, 50, 53, 59, 357, 368, 412, 420, 429, 687, 732

Asia, East–Soybean Crushing–Soy Oil and Meal Production and 
Consumption–Statistics, Trends, and Analyses 229

Asia, East–Soybean Production, Area and Stocks–Statistics, Trends, 
and Analyses 1093, 1114, 1133, 1290, 1342, 1367, 1494, 1514, 
1876, 2260

Asia, East–Taiwan (Republic of China. Widely called by its 
Portuguese name, Formosa, from the 1870s until about 1945) 347, 
369, 498, 630, 650, 675, 813, 839, 846, 932, 940, 979, 993, 1093, 
1114, 1133, 1220, 1236, 1290, 1342, 1356, 1375, 1385, 1395, 1423, 
1494, 1502, 1514, 1519, 1526, 1581, 1593, 1609, 1644, 1657, 1680, 
1694, 1708, 1764, 1767, 1768, 1773, 1774, 1775, 1812, 1815, 1821, 
1827, 1844, 1875, 1883, 1887, 1924, 1936, 1938, 1964, 1968, 2007, 
2017, 2022, 2036, 2050, 2090, 2101, 2131, 2137, 2143, 2157, 2159, 
2165, 2173, 2177, 2194, 2223, 2236, 2237, 2238, 2239, 2285, 2328, 
2330, 2365

Asia, East–Taiwan–Soybean Production, Area and Stocks–
Statistics, Trends, and Analyses 347, 498, 630, 675, 932, 940, 1093, 
1220, 1290, 1514, 1924

Asia, East–Tibet (Conquered by China in 1950; Also called Thibet 
or, in Chinese, Sitsang) and Tibetans Outside Tibet 1593

Asia (General, Including East, Southeast, South, Middle East, and 
Central) 2261, 2267, 2268, 2271, 2272, 2273, 2276, 2277, 2279, 
2280, 2281, 2282, 2283

Asia, Middle East–Afghanistan, Islamic State of 1775, 1821, 1875, 
1986, 2036

Asia, Middle East–Bahrain, State of (Also spelled Bahrein) 630

Asia, Middle East–Cyprus 884, 1986

Asia, Middle East–Introduction of Soy Products to. Earliest 
document seen concerning soybean products in a certain Middle 
Eastern country. Soybeans as such have not yet been reported by 
that date in this country 689

Asia, Middle East–Introduction of Soy Products to. This document 
contains the earliest date seen for soybean products in a certain 
Middle Eastern country. Soybeans as such had not yet been reported 
by that date in this country 689

Asia, Middle East–Introduction of Soybeans to. Earliest document 
seen concerning soybeans in a certain Middle Eastern country 688, 
866, 870, 884, 894, 1101, 1764, 1775
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Asia, Middle East–Introduction of Soybeans to. Earliest document 
seen concerning soybeans or soyfoods in connection with (but not 
yet in) a certain Middle Eastern country 884

Asia, Middle East–Introduction of Soybeans to. Earliest document 
seen concerning the cultivation of soybeans in a certain Middle 
Eastern country 866, 870, 884, 894, 1101, 1764, 1775, 1821

Asia, Middle East–Introduction of Soybeans to. This document 
contains the earliest date seen for soybeans in a certain Middle 
Eastern country 688, 870, 894, 1101, 1775

Asia, Middle East–Introduction of Soybeans to. This document 
contains the earliest date seen for the cultivation of soybeans in a 
certain Middle Eastern country 870, 894, 1101, 1764, 1775, 1812, 
1821

Asia, Middle East–Iran, Islamic Republic of (Jomhori-e-Islami-
e-Irân; Persia before 1935) 40, 630, 688, 689, 1101, 1113, 1646, 
1657, 1663, 1670, 1746, 1755, 1813, 1821, 1841, 1854, 1855, 1873, 
1875, 1879, 1925, 1928, 1968, 1986, 2022, 2202, 2313

Asia, Middle East–Iraq (al Jumhouriya al ‘Iraqia) 1854, 1879, 1968, 
1986, 2036, 2050

Asia, Middle East–Israel and Judaism (State of Israel, Medinat 
Israel; Established May 1948; Including West Bank, Gaza Strip, and 
Golan Heights Since 1967) 870, 884, 1589, 1821, 1875, 1879, 1911, 
2126

Asia, Middle East–Jordan, Hashemite Kingdom of (Transjordan 
until 1949) 1775, 1821, 1875, 1879, 2266

Asia, Middle East–Lebanon (al-Jumhouriya al-Lubnaniya) 894, 
1399, 1812, 1821, 1875

Asia, Middle East, Mideast, or Near East (General) 1963, 1986

Asia, Middle East–Palestine (Divided between Israel and Jordan in 
1948-49) 870, 884

Asia, Middle East–Saudi Arabia, Kingdom of (al-Mamlaka al-
`Arabiya as-Sa`udiya) 1764, 1812, 1821, 1875, 1879, 1911, 1968, 
2050, 2077, 2246

Asia, Middle East–Soybean Production, Area and Stocks–Statistics, 
Trends, and Analyses 1133, 1220, 1657, 1670, 1755, 1813, 1854, 
1986, 1988, 2022, 2246, 2260, 2313

Asia, Middle East–Syria (Syrian Arab Republic; Including Latakia, 
Alawiya, and Territory of the Alaouites) 1775, 1925, 1986, 2036, 
2260

Asia, Middle East–Turkey (Including Anatolia or Asia Minor) 688, 
689, 866, 884, 1093, 1101, 1113, 1133, 1220, 1290, 1657, 1851, 
1854, 1968, 1986, 1988, 2036, 2050, 2086, 2143, 2198, 2240

Asia, South–Bangladesh, People’s Republic of (East Bengal [See 
India] from 1700s-1947, and East Pakistan [See Pakistan] from 

1947-1971) 870, 872, 884, 1808, 1816, 1849, 1875, 1879, 1911, 
1968, 1989, 2000, 2036, 2050, 2086, 2125, 2128, 2131, 2355

Asia, South–Bhutan, Kingdom of 357, 872, 884, 974, 2050, 2175, 
2312

Asia, South–India (Bharat, Including Sikkim, and Andaman and 
Nicobar Islands) 19, 20, 50, 68, 74, 80, 90, 111, 113, 166, 181, 233, 
280, 297, 309, 330, 332, 333, 334, 347, 350, 357, 360, 368, 376, 
378, 411, 412, 420, 425, 429, 432, 435, 443, 447, 449, 462, 471, 
484, 517, 527, 557, 589, 637, 650, 698, 732, 817, 850, 864, 868, 
870, 871, 872, 873, 874, 876, 877, 879, 884, 894, 955, 974, 982, 
1066, 1117, 1160, 1184, 1240, 1311, 1419, 1454, 1455, 1514, 1526, 
1533, 1553, 1558, 1562, 1575, 1576, 1580, 1581, 1583, 1591, 1596, 
1597, 1603, 1608, 1618, 1627, 1629, 1641, 1643, 1648, 1656, 1658, 
1660, 1669, 1673, 1674, 1676, 1685, 1710, 1723, 1737, 1738, 1739, 
1775, 1779, 1785, 1788, 1809, 1821, 1826, 1867, 1873, 1875, 1879, 
1892, 1909, 1925, 1943, 1966, 1968, 1996, 2011, 2012, 2022, 2050, 
2082, 2105, 2118, 2127, 2131, 2152, 2157, 2163, 2164, 2196, 2199, 
2200, 2207, 2215, 2217, 2221, 2225, 2231, 2252, 2267, 2268, 2310, 
2312, 2327, 2333, 2341, 2358, 2364

Asia, South–India, Northeast / North-East. The Contiguous Seven 
Sister States and Sikkim–Which are Ethnically Distinct. The States 
are Arunachal Pradesh, Assam, Manipur, Meghalaya, Mizoram, 
Nagaland, and Tripura 233, 334, 357, 411, 412, 443, 449, 462, 527, 
870, 872, 877, 884, 955, 974, 1240, 1738

Asia, South–India. Work of the Indian Agricultural Research 
Institute (IARI, New Delhi) with Soyabeans in India. Established 
in 1905 as the Imperial Agricultural Research Institute (Pusa 
Samastipur, and Bihar) 435, 868, 1597, 1608, 1641, 1867, 1943

Asia, South–India. Work of the Indian Council of Agricultural 
Research (ICAR), the All-India Research Project on Soyabean 
(ICAR, Uttar Pradesh), and the National Research Centre for 
Soybean (ICAR, Madhya Pradesh)–with Soyabeans in India 1575, 
1597, 1867, 1892, 1909, 1943, 1966, 2105, 2118, 2152, 2163, 2164, 
2199, 2215, 2217, 2221, 2267, 2310

Asia, South–Introduction of Soybeans to. Earliest document seen 
concerning soybeans in a certain South Asian country 872

Asia, South–Introduction of Soybeans to. Earliest document seen 
concerning soybeans or soyfoods in connection with (but not yet in) 
a certain Southeast Asian country 357

Asia, South–Introduction of Soybeans to. Earliest document seen 
concerning the cultivation of soybeans in a certain South Asian 
country 443, 872, 1775, 1808

Asia, South–Introduction of Soybeans to or Dissemination of 
Soybeans from. Other or general information and leads concerning 
South Asia 2050

Asia, South–Introduction of Soybeans to. This document contains 
the earliest date seen for soybeans in a certain South Asian country 
872, 2170

Asia, South–Introduction of Soybeans to. This document contains 
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the earliest date seen for the cultivation of soybeans in a certain 
South Asian country 872, 1808, 1816, 2001

Asia, South–Nepal, Kingdom of 357, 411, 443, 449, 872, 884, 974, 
1669, 1821, 1875, 1879, 1884, 1911, 1968, 1998, 2022, 2036, 2050, 
2086, 2177, 2246, 2271, 2273, 2291, 2312

Asia, South–Pakistan, Islamic Republic of (Part of British India 
until 1947. Divided into West Pakistan and East Pakistan 1947-
1971, when East Pakistan Became Independent as Bangladesh) 357, 
368, 412, 420, 527, 637, 870, 872, 877, 884, 974, 1117, 1580, 1609, 
1743, 1775, 1795, 1821, 1875, 1879, 1911, 1925, 1946, 1968, 1986, 
2001, 2036, 2050, 2086, 2170, 2279, 2312, 2333

Asia, South–Soybean Production, Area and Stocks–Statistics, 
Trends, and Analyses 872, 974, 1240, 1526, 1553, 1785, 1867, 
1884, 1892, 1909, 1946, 1989, 2022, 2152, 2170, 2175, 2177, 2207, 
2246, 2260, 2267, 2271, 2279, 2281, 2291, 2312, 2364

Asia, South–Sri Lanka, Democratic Socialist Republic of (Ceylon 
before 22 May 1972. Serendib was the ancient Arabic name) 393, 
402, 407, 420, 447, 565, 630, 754, 870, 877, 884, 894, 1066, 1311, 
1419, 1761, 1775, 1780, 1785, 1793, 1821, 1875, 1879, 1893, 1911, 
1968, 1996, 2009, 2022, 2036, 2050, 2086, 2252, 2257, 2261, 2281, 
2312

Asia, Southeast–Brunei (State of Brunei Darussalam; Part of British 
Borneo before 1984) 1859, 1881, 2050

Asia, Southeast–Cambodia, Kingdom of (Kampuchea from 1979 
to the 1980s; Also Khmer Republic) 326, 327, 328, 630, 870, 873, 
874, 884, 1093, 1114, 1133, 1290, 1526, 1657, 1835, 2312

Asia, Southeast (General) 85, 222, 2050, 2098, 2131, 2230

Asia, Southeast–Indonesia (Netherland(s) Indies, Netherlands East 
Indies, or Dutch East Indies before 1945) (Including Islands of 
Java, Borneo, Celebes, Lesser Sunda, Moluccas, New Guinea [West 
Irian], and Sumatra) 50, 67, 201, 229, 239, 357, 360, 393, 429, 432, 
527, 565, 589, 630, 650, 674, 678, 688, 689, 732, 780, 796, 797, 
807, 846, 847, 854, 870, 876, 877, 882, 884, 885, 894, 898, 932, 
940, 953, 979, 980, 982, 993, 994, 1066, 1093, 1099, 1114, 1133, 
1148, 1164, 1175, 1220, 1222, 1224, 1234, 1243, 1290, 1333, 1397, 
1442, 1484, 1514, 1526, 1557, 1560, 1581, 1582, 1598, 1682, 1775, 
1819, 1821, 1842, 1875, 1879, 1911, 1952, 1968, 2050, 2086, 2113, 
2116, 2119, 2120, 2121, 2123, 2133, 2136, 2137, 2138, 2139, 2140, 
2142, 2143, 2144, 2145, 2146, 2147, 2148, 2156, 2157, 2172, 2173, 
2189, 2190, 2194, 2213, 2214, 2227, 2230, 2231, 2243, 2261, 2263, 
2280, 2309, 2312, 2359

Asia, Southeast–Indonesia–Soybean Production, Area and Stocks–
Statistics, Trends, and Analyses 674, 876, 940, 993, 1220, 1290, 
2280

Asia, Southeast–Indonesians overseas. See Indonesians Overseas, 
Especially Work with Soy

Asia, Southeast–Introduction of Soybeans to. Earliest document 
seen concerning the cultivation of soybeans in a certain Southeast 
Asian country 1881

Asia, Southeast–Introduction of Soybeans to. This document 
contains the earliest date seen for the cultivation of soybeans in a 
certain Southeast Asian country 1881

Asia, Southeast–Laos 429, 870, 884, 1689, 1785, 1835, 1985, 2086, 
2312

Asia, Southeast–Malaysia, Federation of (Including East Malaysia 
Composed of Sarawak and Sabah. British Borneo or North Borneo 
from about 1881 to 1963). Federation of Malaya before 1963 50, 
630, 650, 732, 870, 884, 894, 982, 1066, 1384, 1419, 1609, 1624, 
1717, 1757, 1775, 1821, 1835, 1859, 1883, 1911, 1968, 1996, 2036, 
2050, 2075, 2135, 2162, 2206

Asia, Southeast–Myanmar / Burma. Offi cially Union of Myanmar 
357, 368, 412, 420, 478, 650, 870, 871, 872, 877, 884, 980, 1580, 
1689, 2036, 2086, 2218, 2276, 2312

Asia, Southeast–Philippines, Republic of the 585, 650, 876, 877, 
884, 893, 975, 979, 982, 1066, 1133, 1137, 1174, 1184, 1243, 1285, 
1290, 1397, 1419, 1494, 1581, 1694, 1724, 1775, 1821, 1840, 1875, 
1879, 1911, 1925, 1968, 1983, 2022, 2036, 2050, 2086, 2098, 2122, 
2131, 2135, 2143, 2150, 2259, 2261, 2268, 2312

Asia, Southeast–Singapore (Part of the Straits Settlements [British] 
from 1826 to 1946) 630, 894, 1384, 2135, 2206

Asia, Southeast–Soybean Production, Area and Stocks–Statistics, 
Trends, and Analyses 796, 847, 1093, 1114, 1133, 1220, 1290, 
1342, 1375, 1384, 1395, 1418, 1458, 1494, 1514, 1657, 1689, 1717, 
1785, 1835, 1985, 2218, 2260, 2268, 2276

Asia, Southeast–Thailand, Kingdom of (Siam before 1939) 432, 
630, 876, 884, 1093, 1133, 1220, 1290, 1311, 1384, 1418, 1514, 
1526, 1641, 1655, 1694, 1775, 1818, 1821, 1875, 1879, 1911, 1968, 
2022, 2036, 2050, 2086, 2132, 2134, 2135, 2157, 2201, 2214, 2216, 
2239, 2245, 2261, 2273, 2277, 2312

Asia, Southeast–Timor-Leste (East Timor) 847

Asia, Southeast–Trade (Imports or Exports) of Soybeans, Soy Oil, 
and / or Soybean Meal–Statistics. See also Trade (International) 
678, 689

Asia, Southeast–Vietnam / Viet Nam, Socialist Republic of 
(North and South) (Divided by French into Tonkin, Annam, and 
Cochinchine from 1887-1945) 152, 326, 327, 328, 429, 488, 630, 
650, 870, 876, 884, 888, 982, 1342, 1375, 1395, 1458, 1592, 1775, 
1785, 1835, 2050, 2213, 2261, 2264, 2282, 2312

Asia, soyfoods movement in. See Soyfoods Movement in Asia

Asia, Transcaucasia–Armenia (Formerly Armenian SSR, a 
Transcaucasian Soviet Republic from 1917 to Dec. 1991) 1861

Asia, Transcaucasia–Azerbaijan (Azerbaijani Republic; Formerly 
Azerbaijan SSR, a Transcaucasian Soviet Republic from 1917 to 
Dec. 1991. Also spelled Azerbaidzhan, Aderbijan) 1363, 1713, 
1790, 1836, 1861, 2260, 2270
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Asia, Transcaucasia–Georgia, Republic of (Formerly Georgian 
SSR, a Transcaucasian Soviet Republic from 1921 to Dec. 1991) 
1861, 2260, 2270

Asia, Transcaucasia (Presently Armenia, Azerbaijan, and Georgia. 
Formerly Transcaucasian Soviet Republics from about 1917 to Dec. 
1991) 16, 50, 865, 982, 1792, 1861, 2253

Aspergillus oryzae. See Koji, Miso, or Soy Sauce

Associated Seed Growers, Inc. See Asgrow (Des Moines, Iowa)

Atlantic Ocean islands. See Oceania

Australasia. See Oceania

Australia. See Oceania–Australia

Australia, health foods movement and industry. See Health Foods 
Movement and Industry in Australia, New Zealand...

AVRDC–The World Vegetable Center. Named Asian Vegetable 
Research and Development Center (AVRDC) from 1971 to 2008 
(Shanhua, Taiwan) 1708, 1775, 1821, 1883, 1887, 1924, 1936, 
2007, 2017, 2022, 2050, 2101, 2131, 2143, 2157, 2165, 2173, 2177, 
2236, 2237, 2273, 2328, 2330, 2365

Azuki Bean–Etymology of These Terms and Their Cognates/
Relatives in Various Languages 369

Azuki Bean. Vigna angularis (Willd.) Ohwi & H. Ohashi. Also 
called Adzuki, Aduki, Adsuki, Adzinki, Red Bean, Chinese Red 
Bean, Red Mung Bean, Small Red Bean. Japanese–Kintoki, 
Komame, Shôzu. Chinese–Xiaodou, Chixiaodou, Hsiao Tou [Small 
Bean], Ch’ih Hsiao Tou [Red Small Bean]. Former scientifi c names: 
Phaseolus radiatus (L.), Dolichos angularis (Willd.), Phaseolus 
angularis (Willd.) Wight, or Azukia angularis (Willd.) Ohwi 1, 2, 
83, 99, 105, 111, 113, 122, 125, 127, 129, 229, 347, 348, 369, 427, 
463, 465, 489, 497, 498, 616, 639, 650, 692, 762, 765, 838, 839, 
883, 1164, 1196, 1286, 1312, 1593, 1680, 1681, 1708, 1887, 2230

Baker, Bill (1873-1942). Health Foods Pioneer, Famous Baker, 
Ojai, California 1455

Bambarra groundnuts (Voandzeia subterranea). Also spelled 
Bambara 935, 1148, 1164, 1175, 1183, 1197, 1198, 1241, 1289, 
1311, 1314, 1344, 2230

Barges used to transport soybeans. See Transportation of Soybeans 
or Soy Products to Market by Water Using Barges, Junks, etc

Battle Creek Food Co. See Kellogg, John Harvey (M.D.)

Bean curd. See Tofu

Bean curd skin. See Yuba

Bean curd sticks, dried. See Yuba–Dried Yuba Sticks

Bean paste. See Miso

Bees, Honeybees (Apis mellifera), and Apiculture–Making Honey 
from Nectar in Soybean Flowers and Pollinating the Flowers 443, 
463, 464, 693, 805

Benni, Benne, Benniseed. See Sesame Seed

Benzene / Benzine / Benzol solvents for extraction. See Solvents

Berczeller, Laszlo (1890-1955) 688, 829, 834, 974, 989, 1113, 2111

Bibliography and / or Review of the Literature (Contains More 
Than 50 References or Citations) 429, 484, 563, 578, 650, 805, 846, 
884, 933, 934, 980, 994, 1132, 1182, 1240, 1279, 1355, 1562, 1592, 
1662, 1692, 1767, 1882, 1912, 1954, 1983, 2122, 2131, 2147, 2185, 
2194, 2209, 2238, 2320

Biloxi soybean variety. See Soybean Varieties USA–Biloxi

Binder for Sand Foundry Cores / Core Oil–Industrial Uses of Soy 
Oil as a Drying Oil 713, 807, 818, 822, 857, 994, 1512

Biographies, Biographical Sketches, and Autobiographies–See also: 
Obituaries 201, 772, 1616, 1718

Biological control. See Integrated Pest Management (IPM)

Biotechnology applied to soybeans. See Genetic Engineering, 
Transgenics, Transgenic Plants and Biotechnology / Biotech

Black Gram or Urd. Vigna mungo. Formerly Phaseolus mungo 90, 
463, 465, 1890, 1921, 2023, 2164, 2230

Black soybeans. See Soybean Seeds–Black, Soybean Seeds–Black 
in Color

Black-eyed pea. See Cowpea–Vigna unguiculata

Botany–Soybean 171, 200, 265, 309, 345, 416, 429, 442, 443, 463, 
464, 466, 557, 602, 650, 690, 691, 692, 693, 881, 884, 888, 894, 
935, 956, 980, 982, 1026, 1048, 1086, 1301, 1592, 2037, 2110, 
2230

Boyer, Robert. See Ford, Henry

Bran, soy. See Fiber, Soy

Brassica napus. See Rapeseed

Brassica napus (L.) var. napus. See Canola

Brazil. See Latin America, South America–Brazil

Breeding of soybeans. See Genetic Engineering, Transgenics, 
Transgenic Plants and Biotechnology / Biotech, Irradiation 
of Soybeans for Breeding and Variety Development, Variety 
Development and Breeding

Breeding of Soybeans and Classical Genetics 650, 722, 737, 742, 
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752, 783, 789, 805, 852, 859, 860, 861, 863, 864, 865, 866, 870, 
871, 872, 873, 874, 880, 884, 980, 1048, 1145, 1162, 1166, 1223, 
1355, 1377, 1502, 1507, 1519, 1529, 1592, 1595, 1616, 1676, 1680, 
1681, 1682, 1686, 1694, 1708, 1719, 1821, 1848, 1898, 1900, 1901, 
1903, 1904, 1905, 1906, 1925, 1958, 2030, 2033, 2035, 2053, 2056, 
2057, 2073, 2097, 2100, 2102, 2109, 2130, 2146, 2152, 2160, 2165, 
2168, 2174, 2187, 2209, 2234, 2320, 2334

Breeding or Selection of Soybeans for Use as Soy Oil or Meal 
1145, 2314

Breeding soybeans for food uses. See Variety Development, 
Breeding, Selection, Evaluation, Growing, or Handling of Soybeans 
for Food Uses

Briggs, George M. (1884-1970, Univ. of Wisconsin) 608, 609, 658, 
703, 713, 992

British Columbia. See Canadian Provinces and Territories–British 
Columbia

Broad Bean. Vicia faba L., formerly Faba vulgaris, Mönch. 
Also called Faba Bean, Fava Bean, Double Bean, Horse Bean, 
Horsebean. Chinese–Candou (“silkworm bean”). Japanese–
Soramame. German–Ackerbohne, Saubohne or Buschbohne. 
French–Grosse Fève, Fève de Marais, Féverole, Faverole, Gourgane 
40, 43, 50, 100, 174, 190, 211, 214, 218, 222, 228, 236, 293, 300, 
301, 463, 648, 1234, 1825, 2230

Brown soybeans. See Soybean Seeds–Brown

Buckeye Cotton Oil Co. See Procter & Gamble Co.

Building materials. See Adhesives or Glues for Plywood, Other 
Woods, Wallpaper, or Building Materials

Bunge Corp. (White Plains, New York). Including Lauhoff Grain 
Co. (Danville, Illinois) since 1979 1718, 1855, 1876

Bureau of Crop Estimates (USDA). See United States Department 
of Agriculture (USDA)–Statistical Reporting Service (SRS)

Burgers, meatless. See Meat Alternatives–Meatless Burgers and 
Patties

Burlison, William Leonidas (1882-1958, Univ. of Illinois) 315, 540, 
608, 609, 722, 730, 769, 780, 807, 808, 875, 917, 940, 992, 994, 
1903, 1904

Burma. See Asia, Southeast–Myanmar

Butter-beans. See Lima Bean

Cajanus cajan. See Pigeon Pea, Pigeonpea or Red Gram

Cake or meal, soybean. See Soybean Meal

Calcium Availability, Absorption, and Content of Soybeans, and 
Soybean Foods and Feeds 79

Calf, Lamb, or Pig Milk Replacer
 Replacers 2073

California. See United States–States–California

Canada 66, 69, 125, 131, 138, 147, 174, 177, 190, 194, 196, 198, 
199, 211, 215, 216, 218, 219, 220, 222, 223, 228, 230, 236, 237, 
238, 240, 241, 252, 254, 255, 256, 257, 265, 270, 271, 277, 287, 
288, 290, 298, 300, 301, 302, 310, 349, 361, 366, 384, 390, 391, 
418, 419, 441, 446, 459, 463, 464, 475, 480, 483, 497, 499, 553, 
571, 572, 620, 622, 623, 629, 630, 643, 650, 655, 682, 693, 713, 
738, 739, 754, 762, 763, 779, 786, 787, 799, 801, 804, 807, 823, 
829, 836, 840, 846, 853, 856, 861, 862, 864, 865, 873, 874, 876, 
884, 887, 896, 897, 899, 901, 902, 910, 912, 916, 922, 929, 953, 
965, 979, 980, 991, 996, 1006, 1038, 1039, 1082, 1093, 1095, 1108, 
1114, 1122, 1128, 1130, 1133, 1142, 1147, 1157, 1171, 1180, 1182, 
1190, 1192, 1193, 1208, 1220, 1228, 1248, 1252, 1253, 1290, 1293, 
1303, 1366, 1392, 1436, 1459, 1492, 1524, 1584, 1596, 1599, 1611, 
1612, 1613, 1622, 1623, 1642, 1644, 1672, 1704, 1718, 1719, 1721, 
1747, 1748, 1753, 1798, 1834, 1851, 1852, 1865, 1869, 1896, 1898, 
1928, 1931, 1934, 1940, 1956, 1960, 1961, 1963, 1990, 1995, 1997, 
2008, 2053, 2065, 2078, 2086, 2117, 2130, 2131, 2167, 2182, 2184, 
2206, 2219, 2220, 2231, 2244, 2260, 2278, 2294, 2296, 2302, 2303, 
2305, 2308, 2312, 2314, 2315, 2318, 2319, 2322, 2326, 2332, 2338, 
2350, 2351, 2353, 2354

Canada. See Ontario Soybean Growers (Marketing Board)

Canada–Introduction of Soybeans to. Earliest document seen 
concerning soybeans in Canada or a certain Canadian province 66, 
190, 194, 196, 199, 836

Canada–Introduction of Soybeans to. Earliest document seen 
concerning the cultivation of soybeans in Canada or a certain 
Canadian province 66, 190, 194, 196, 199, 836

Canada–Introduction of Soybeans to. This document contains the 
earliest date seen for soybeans in Canada or a certain Canadian 
province 66, 190, 194, 196, 199, 1147

Canada–Introduction of Soybeans to. This document contains the 
earliest date seen for the cultivation of soybeans in Canada or a 
certain Canadian province 66, 190, 194, 196, 199, 1147

Canada soy pioneers. See Zavitz, Charles Ambrose (1863-1942)

Canada–Soybean crushers, early. See Soybean Crushers (Canada), 
Early (Before 1941)

Canada–Soybean Crushing–Soy Oil and Meal Production and 
Consumption–Statistics, Trends, and Analyses 1436

Canada–Soybean Production, Area and Stocks–Statistics, Trends, 
and Analyses 836, 846, 876, 1038, 1093, 1095, 1114, 1130, 1133, 
1220, 1290, 1303, 1436, 1459, 1514, 1704, 1747, 2053, 2117, 2206, 
2219, 2220, 2231, 2260, 2305, 2318, 2319, 2351, 2353, 2354

Canada–Trade (Imports or Exports) of Soybeans, Soy Oil, and / or 
Soybean Meal–Statistics. See also Trade (International) 630
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Canadian Provinces and Territories–Alberta 804, 836, 846, 862, 
1039, 1128, 1366, 1672, 1956, 1961, 1997, 2008, 2182

Canadian Provinces and Territories–British Columbia 199, 220, 
238, 255, 301, 804, 836, 840, 862, 929, 1038, 1039, 1093, 1095, 
1128, 2220

Canadian Provinces and Territories–Manitoba 190, 194, 211, 228, 
804, 836, 840, 846, 856, 858, 862, 896, 897, 899, 901, 910, 912, 
922, 929, 980, 1038, 1051, 1093, 1095, 1128, 1147, 1193, 1208, 
1303, 1366, 1459, 1492, 1599, 1672, 1719, 1940, 1956, 1961, 1997, 
2184, 2354

Canadian Provinces and Territories–New Brunswick 836, 896, 
1147, 1852

Canadian Provinces and Territories–Nova Scotia 196, 218, 236, 
300, 836, 862, 897, 929, 1672, 1852

Canadian Provinces and Territories–Ontario 66, 69, 125, 131, 138, 
147, 174, 177, 196, 198, 216, 219, 222, 223, 237, 240, 241, 254, 
256, 257, 265, 270, 271, 277, 287, 288, 290, 302, 310, 349, 366, 
390, 391, 418, 419, 441, 446, 459, 463, 464, 475, 480, 499, 553, 
571, 572, 620, 643, 655, 682, 693, 713, 738, 739, 762, 779, 786, 
787, 799, 804, 823, 836, 840, 846, 856, 862, 876, 887, 902, 922, 
929, 1038, 1039, 1093, 1095, 1108, 1122, 1128, 1130, 1142, 1171, 
1180, 1190, 1192, 1193, 1228, 1248, 1293, 1303, 1366, 1392, 1436, 
1584, 1599, 1611, 1612, 1672, 1704, 1747, 1869, 1931, 1960, 1961, 
1995, 2008, 2053, 2065, 2117, 2130, 2182, 2184, 2206, 2220, 2244, 
2278, 2294, 2302, 2305, 2308, 2318, 2319, 2322, 2326, 2332, 2350, 
2351, 2353, 2354

Canadian Provinces and Territories–Prince Edward Island 836, 899, 
1672, 1753, 1798, 1852, 1865, 1960, 1995, 2354

Canadian Provinces and Territories–Québec (Quebec) 480, 483, 
572, 739, 763, 836, 840, 846, 862, 901, 910, 929, 991, 996, 1128, 
1167, 1672, 2206, 2219, 2220, 2302, 2354

Canadian Provinces and Territories–Saskatchewan 194, 215, 230, 
252, 298, 622, 623, 801, 846, 862, 1940, 1956, 1961, 1997, 2244

Canadian soybean varieties. See Soybean Varieties Canada

CanAmera Foods (Plant at Hamilton, Ontario, Canada). Includes 
Maple Leaf Foods. Named Central Soya of Canada Ltd. (May 
1991-March 1992). Named Canadian Vegetable Oil Products 
(CVOP; Div. of Canada Packers, Hamilton, Ontario) Before the 
mid-1980s. Named Canadian Vegetable Oil Processing (1942-1984) 
2053

Canavalia ensiformis. See Jack Bean (Canavalia ensiformis)

Canavalia gladiata. See Sword Bean

Cancer, breast, prevention and diet. See Diet and Breast Cancer 
Prevention

Cancer, prostate, prevention and diet. See Diet and Prostate Cancer 
Prevention

Candles, Crayons, and Soybean Wax–Industrial Uses of Soy Oil as 
an Hydrogenated Oil 416, 429, 1512

Cannabis sativa. See Hemp

Canola (Brassica napus (L.) var. napus)–An Improved Variety of 
the Rape Plant or Rapeseed Having Seeds with Little or No Erucic 
Acid 2167, 2220

Carbohydrates–Dietary Fiber (Including Complex Carbohydrates, 
Bran, Water-Soluble and Water-Insoluble Fiber) 16, 20, 21, 27, 30, 
43, 51, 59, 64, 73, 82, 84, 85, 105, 112, 128, 129, 136, 137, 289, 
357, 373, 395, 586

Carbohydrates (General). See also: Starch, Dietary Fiber, and 
Oligosaccharides (Complex Sugars) 45, 50, 62, 64, 79, 133, 137, 
158, 208, 250, 305, 326, 327, 328, 385, 650

Cargill, Inc. (Minneapolis, Minneapolis) 1430, 1482, 1489, 1614, 
1644, 1701, 1855, 1876, 1997, 2154

Caribbean. See Latin America–Caribbean

Carver, George Washington (ca. 1864-1943, Tuskegee Inst., 
Alabama)–Work with Soybeans, Soyfoods, Peanuts, or Chemurgy, 
and the Carver Laboratory in Dearborn, Michigan 431, 2226

Catsup or Catchup. See Ketchup, Catsup, Catchup, Ketchop, 
Ketchap, Katchup, etc. Word Mentioned in Document

Cattle, Bullocks, Bulls, Steers, or Cows for Beef / Meat or 
Unspecifi ed Uses Fed Soybeans, Soybean Forage, or Soybean Cake 
or Meal as Feed 8, 27, 33, 50, 63, 139, 157, 187, 203, 266, 305, 
361, 412, 432, 472, 473, 495, 526, 546, 550, 808, 1520

C.E. Cole. Seedsman (Buckner, Missouri). Seller of Cole’s 
Domestic Coffee Berry–at high prices 126, 247

Central America. See Latin America–Central America

Central America, soyfoods movement in. See Soyfoods Movement 
in Mexico and Central America

Central Soya Co. (Fort Wayne, Indiana). Maker of Master Mix 
Feeds. Acquired in Oct. 1987 by the Ferruzzi Group in Ravenna, 
Italy. In 1991 became part of CSY Agri-Processing, Inc. [a holding 
company], operating as a member of the Eridania / Beghin-Say 
agro-industrial group, within Ferruzzi-Montedison. Acquired in 
Oct. 2002 by Bunge 994, 1071, 1075, 1079, 1489, 1491, 1614, 
1876, 2079, 2220

Centro Nacional de Pesquisa de Soja (National Soybean Research 
Center, CNPS or CNPSo). See Empresa Brasiliera

Cereol. See Ferruzzi-Montedison (Italy)

Certifi cates of Meritorious Service. See American Soybean 
Association (ASA)–Certifi cate / Certifi cates of Meritorious Service
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Certifi cation of soybean seeds. See Seed Certifi cation (Soybeans)

Ceylon. See Asia, South–Sri Lanka

Checkoff programs (state and national). See American Soybean 
Association (ASA)–Checkoff Programs

Cheese. See Soy Cheese, Soy Cheese or Cheese Alternatives

Cheese, cream. See Soy Cream Cheese

Cheese–Non-Soy Non-Dairy Cheeses Made from Plants (Such as 
Peanut / Groundnut Cheese, Almond Cheese, etc.) 378

Chemical / Nutritional Composition or Analysis of Seeds, Plants, 
Foods, Feeds, Nutritional Components 16, 19, 20, 21, 22, 23, 27, 
30, 31, 35, 38, 40, 43, 49, 50, 51, 59, 60, 64, 67, 71, 73, 77, 79, 81, 
82, 84, 85, 88, 91, 92, 93, 95, 97, 98, 100, 103, 105, 112, 117, 122, 
126, 128, 130, 136, 137, 140, 142, 150, 155, 157, 158, 166, 179, 
189, 195, 226, 235, 248, 250, 266, 281, 291, 296, 314, 315, 326, 
327, 328, 346, 357, 360, 365, 371, 372, 378, 394, 405, 416, 429, 
432, 433, 439, 442, 443, 450, 483, 492, 500, 503, 508, 522, 524, 
533, 536, 546, 563, 578, 586, 596, 602, 607, 615, 650, 688, 694, 
714, 788, 799, 828, 829, 834, 835, 881, 894, 909, 922, 961, 980, 
1003, 1160, 1392, 1653, 1686, 1691, 1781, 2327

Chemistry and Soils, Bureau. See United States Department 
of Agriculture (USDA)–Bureau of Agricultural and Industrial 
Chemistry

Chemurgy, the Farm Chemurgic Movement, and the Farm 
Chemurgic Council (USA, 1930s to 1950s, Including Wheeler 
McMillen, William J. Hale, and Francis P. Garvan) 821, 833, 862, 
963, 989, 1046, 1050, 1177, 2226

Chenopodium quinoa Willd. See Quinoa

Chiang, soybean (from China). See Jiang–Chinese-Style Fermented 
Soybean Paste

Chicago Board of Trade (CBOT, organized in April 1848) 1206, 
1489, 2168

Chicago Heights Oil Co. (Chicago Heights, Illinois; Started by I.C. 
Bradley and George Brett) 757, 875, 942

Chickens (esp. Layers & Broilers) Fed Soybeans, Soybean Forage, 
or Soybean Cake or Meal as Feed 184, 523, 852

Chickpea / Chickpeas / Chick-Peas, Garbanzo / Garbanza Beans. 
Cicer arietinum L. Including Hummus / Hummous 48, 156, 410, 
463, 873, 879, 1289, 1314, 1344, 1425, 1596, 2177, 2230, 2291

China. See Asia, East–China

China–Trade (Imports or Exports) of Soybeans, Soy Oil, and / or 
Soybean Meal–Statistics. See also Trade (International) 17

Chinese Medicine, Traditional, Including Heating-Cooling or Hot-
Cold Foods and Medicines 51, 113, 378

Chinese Overseas, Especially Work with Soy (Including Chinese 
from Manchuria, Taiwan, Hong Kong, Singapore, etc.) 293, 406, 
429, 478, 492, 557, 689, 980, 2285

Chinese restaurants outside China, or Chinese recipes that use 
soy ingredients outside China. See Asia, East–China–Chinese 
Restaurants Outside China

Chinese Soybean Types and Varieties–Early, with Names 229, 504, 
980

Chocolate or cocoa substitute made from roasted soybeans. See Soy 
Chocolate

Chronology / Timeline 197, 994, 1010, 2072, 2206, 2275, 2320, 
2365

Chufa / Chufas (Cyperus esculentus). Also Called Earth Almond, 
Tiger Nuts/Tigernut, Nut Grass, Ground Almond, Hognut, Earth 
Nut, Rush Nut, Zulu Nut. French: Voandzou, Souchet. German: 
Erdmandel. Italian: Cipero comestible 139, 159, 186, 191, 202, 430, 
463

Cicer arietinum. See Chickpeas or Garbanzo Beans

Civil War in USA (1861-1865) 772, 1614

Cleaning soybean seeds. See Seed Cleaning–Especially for Food or 
Seed Uses

Climate change. See Global Warming / Climate Change as 
Environmental Issues

Coconut Milk and Cream. Or Coconuts Used to Flavor Soymilk, 
Rice Milk, etc.. 2043

Coffee, soy. See Soy Coffee

Coffee Substitutes or Adulterants, Non-Soy–Usually Made from 
Roasted Cereals, Chicory, and / or Other Legumes 126, 465

Coix lachryma-jobi. See Job’s Tears

Coker Pedigreed Seed Co. (Hartsville, South Carolina) 861, 1032, 
1091, 1306, 1577, 1607, 1772, 1903, 1904, 1974

Cold tolerance / hardiness in soybeans. See Soybean–Physiology–
Tolerance to Cold

Color of soybean seeds. See Seed Color (Soybeans)–Specifi c 
Varieties), Soybean Seeds (of different colors)

Combines. Also called the Combined Harvester-Thresher in the 
1920s and 1930s (Combine) 516, 561, 582, 627, 635, 656, 659, 
710, 713, 722, 734, 744, 747, 749, 753, 761, 769, 779, 807, 808, 
825, 826, 843, 851, 857, 886, 943, 944, 945, 946, 1047, 1063, 1146, 
1159, 1173, 1202, 1205, 1220, 1245, 1272, 1333, 1408, 1428, 1481, 
1508, 1523, 1563, 1612, 1613, 1692, 1701, 1801, 1829, 1873, 2004, 
2026, 2053, 2159, 2183, 2222, 2303
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Combines or Combined Harvester-Thresher–Etymology of This 
Term and its Cognates 516, 659, 722, 734, 747, 943, 1272, 1692

Commercial natto. See Natto Production–How to Make Natto on a 
Commercial Scale

Commercial soy sauce. See Soy Sauce Production–How to Make 
Soy Sauce on a Commercial Scale

Commissioner of Patents, Agriculture. See United States 
Department of Agriculture (USDA)–Patent Offi ce and 
Commissioner of Patents (Forerunners of USDA)

Comoros. See Africa–Comoros, Federal Islamic Republic of the. 
Isles Comores. Comoro Islands

Component / value-based pricing of soybeans. See Seed Quality

Composition of soybeans, soyfoods, or feeds. See Chemical / 
Nutritional Composition or Analysis

Computer Software, Computerized Information Services, and 
Modeling / Simulation Related to Soy 1912, 2095, 2099

Computerized Databases and Information Services, Information 
or Publications About Those Concerning Soya 2220, 2227, 2291, 
2299, 2320

Computers (General) and Computer Hardware Related to Soybean 
Production and Marketing. See also: Computer Software 1737, 
1864, 2155

Concentrated soymilk. See Soymilk, Concentrated or Condensed 
(Canned, Bottled, or Bulk)

Condensed soymilk. See Soymilk, Concentrated or Condensed 
(Canned, Bottled, or Bulk)

Conservation of soils. See Soil Science–Soil Conservation or Soil 
Erosion

Continental Grain Co. See ContiGroup Companies, Inc.

Continental Grain Co. Named ContiGroup Companies from 1999 
until 2008 (New York, New York) 1876

Cookery, Cookbooks, Cooking Videos, and Recipes–Mostly Using 
Soy, Mostly Vegetarian. See also: the Subcategories–Vegetarian 
Cookbooks, Vegan Cookbooks 20, 47, 197, 536, 558, 650, 888, 934, 
997, 1098, 1113, 1788, 2043, 2122

Cooperative Enterprises, Ventures, Research, or Experiments, and 
Cooperatives / Co-ops, Worldwide. See also: Soybean Crushers 
(USA)–Cooperative Crushers 222, 223, 241, 256, 257, 270, 271, 
288, 310, 338, 367, 390, 391, 397, 419, 426, 444, 459, 486, 499, 
553, 572, 620, 655, 682, 768, 778, 799, 846, 917, 918, 998, 1113, 
1145, 1294, 1345, 1346, 1347, 1362, 1375, 1538, 1573, 1575, 1579, 
1593, 1597, 1704, 1712, 1715, 1873, 1903, 1904, 2063, 2085, 2163, 
2168, 2190, 2199, 2256, 2321

Cooperative soybean crushers. See Soybean Crushers (USA), 
Cooperative

Corn / Maize (Zea mays L. subsp. mays)–Including Corn Oil, Corn 
Germ Oil, Meal, Starch, and Corn Gluten 5, 8, 9, 11, 19, 22, 37, 
42, 50, 60, 61, 63, 68, 79, 81, 91, 94, 96, 103, 105, 117, 118, 121, 
129, 130, 132, 133, 137, 144, 145, 150, 153, 156, 157, 158, 168, 
169, 173, 178, 179, 184, 185, 186, 187, 191, 192, 193, 201, 203, 
208, 221, 224, 225, 226, 234, 235, 250, 259, 267, 270, 273, 274, 
275, 277, 278, 282, 284, 286, 292, 299, 305, 312, 314, 325, 335, 
338, 346, 349, 353, 358, 359, 363, 364, 367, 385, 390, 397, 401, 
423, 426, 427, 430, 436, 440, 446, 461, 463, 465, 477, 479, 481, 
482, 483, 485, 487, 490, 492, 495, 502, 504, 508, 513, 514, 526, 
528, 529, 533, 534, 535, 536, 537, 542, 544, 546, 547, 549, 550, 
558, 561, 564, 567, 568, 574, 576, 582, 587, 593, 594, 595, 597, 
598, 600, 603, 604, 605, 608, 609, 614, 622, 626, 627, 632, 633, 
636, 638, 640, 653, 659, 662, 664, 672, 681, 687, 690, 691, 692, 
699, 703, 704, 705, 707, 708, 712, 713, 724, 729, 730, 731, 732, 
733, 735, 739, 749, 753, 769, 770, 772, 804, 807, 811, 813, 843, 
848, 852, 891, 899, 918, 936, 937, 959, 964, 968, 1010, 1021, 1034, 
1055, 1058, 1060, 1078, 1080, 1120, 1177, 1193, 1200, 1244, 1268, 
1378, 1380, 1396, 1411, 1457, 1491, 1497, 1546, 1575, 1612, 1613, 
1630, 1692, 1703, 1718, 1741, 1776, 1790, 1791, 1855, 1864, 1870, 
1872, 1878, 1880, 1895, 1973, 2010, 2012, 2020, 2024, 2046, 2065, 
2069, 2070, 2074, 2076, 2095, 2178, 2185, 2188, 2233, 2250, 2265, 
2266, 2284, 2297, 2321, 2333, 2340

Cornell University (Ithaca, New York), and New York State 
Agric. Experiment Station (Geneva, NY)–Soyfoods Research & 
Development 992, 1562

Costs and/or Profi ts / Returns from Producing Soybeans 115, 203, 
273, 297, 314, 485, 496, 726, 730, 893, 926, 1237, 1669, 1799

Cotton Cloth, Fabric, Textile, Yarn, Fibers or Raw Cotton in Bales, 
All from the Boll of the Cotton Plant (Gossypium sp. L.) 415, 1593

Cotton Plant and Crop (Gossypium sp. L.). See also Cottonseed Oil, 
Cake, and Meal 74, 80, 90, 153, 229, 280, 348, 405, 412, 428, 430, 
602, 674, 677, 826, 841, 1200, 1266, 1334, 1589, 2240

Cottonseed Flour. Previously Spelled Cotton-Seed Flour 602

Cottonseed Meal and Cake (Defatted). Previously Spelled Cotton-
Seed Cake 50, 92, 105, 117, 118, 129, 139, 140, 150, 158, 179, 184, 
188, 208, 250, 256, 270, 274, 289, 310, 363, 369, 385, 415, 419, 
433, 436, 457, 483, 513, 516, 522, 561, 564, 566, 568, 576, 620, 
658, 808, 826, 843, 846, 903, 918, 937, 993, 1045, 1182, 2053

Cottonseed Oil. Previously Spelled Cotton-Seed Oil or Cotton Oil 
139, 229, 369, 415, 433, 472, 473, 492, 513, 516, 549, 630, 635, 
640, 671, 672, 673, 676, 714, 757, 807, 808, 826, 849, 851, 903, 
959, 979, 994, 1055, 1060, 1132, 1444, 1486, 1755, 1986, 2287

Cottonseeds / Cotton Seeds–Etymology of These Terms and Their 
Cognates/Relatives in English 50, 71, 369

Cottonseeds / Cottonseed. Previously Spelled Cotton Seeds / Seed 
71, 460, 523, 677, 769, 932, 992, 2240
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Cover Crop, Use of Soybeans as. See also: Intercropping 216, 317, 
318, 323, 528, 639, 707, 741, 770, 877, 963, 1240, 1387, 1949

Cowpea / Cowpeas / Black-Eyed Peas–Etymology of These Terms 
and Their Cognates / Relatives in Various Languages 71, 85, 129, 
358

Cowpea or Black-Eyed Pea. Vigna unguiculata (L.) Walp. Formerly 
spelled Cow Pea. Also called Blackeye Pea, Cowpeas, Pea Bean, 
Yardlong Cowpea. Chinese: Jiangdou. Previous scientifi c names: 
Vigna sinensis (L.) (1890s-1970s), Vigna catjang (1898-1920), 
Vigna Katiang (1889) 71, 85, 92, 94, 98, 103, 110, 117, 121, 122, 
123, 127, 129, 130, 132, 134, 144, 153, 159, 169, 173, 174, 176, 
184, 186, 189, 192, 193, 201, 208, 210, 214, 221, 224, 231, 234, 
235, 240, 243, 245, 248, 251, 253, 257, 258, 259, 262, 263, 271, 
273, 274, 275, 278, 280, 285, 288, 289, 291, 297, 299, 305, 306, 
308, 312, 314, 315, 325, 331, 335, 337, 338, 340, 341, 343, 346, 
349, 352, 353, 354, 358, 363, 367, 374, 375, 385, 386, 390, 395, 
397, 405, 406, 409, 410, 423, 424, 426, 428, 429, 430, 431, 436, 
440, 446, 448, 454, 463, 482, 485, 486, 489, 490, 495, 501, 502, 
505, 515, 519, 527, 528, 533, 534, 538, 539, 540, 543, 549, 550, 
557, 560, 561, 566, 576, 579, 582, 591, 594, 600, 602, 607, 610, 
611, 619, 627, 632, 639, 642, 645, 647, 649, 650, 662, 663, 681, 
687, 690, 691, 692, 699, 702, 712, 717, 724, 729, 731, 732, 735, 
740, 750, 754, 817, 827, 918, 997, 1117, 1226, 1254, 1289, 1314, 
1344, 1425, 1451, 1484, 1707, 1713, 1774, 1836, 1890, 1903, 1904, 
1955, 1966, 1973, 1994, 2053, 2105, 2230, 2232, 2327

Cows / Cattle for Dairy Milk and Butter Fed Soybeans, Soybean 
Forage, or Soybean Cake or Meal as Feed 50, 81, 102, 117, 127, 
129, 137, 139, 150, 152, 169, 173, 175, 179, 186, 187, 191, 193, 
200, 201, 203, 214, 225, 226, 250, 264, 274, 277, 284, 286, 304, 
308, 311, 325, 363, 379, 385, 451, 460, 523, 564, 567, 602, 620, 
650, 865, 884

Crayons. See Candles, Crayons, and Soybean Wax

Crop Rotation Using Soybean Plants for Soil Improvement 50, 127, 
195, 206, 208, 315, 344, 362, 396, 415, 421, 426, 445, 448, 486, 
489, 492, 495, 497, 513, 515, 528, 542, 549, 597, 602, 603, 604, 
607, 627, 631, 654, 659, 664, 687, 705, 708, 710, 712, 724, 726, 
729, 748, 749, 770, 799, 811, 812, 813, 841, 847, 849, 871, 872, 
875, 877, 948, 982, 1014, 1031, 1036, 1049, 1065, 1072, 1087, 
1099, 1108, 1222, 1237, 1240, 1282, 1294, 1301, 1331, 1381, 1393, 
1409, 1424, 1451, 1485, 1533, 1538, 1582, 1592, 1630, 1652, 1727, 
1732, 1774, 1805, 1867, 1869, 1878, 1881, 1936, 1949, 1993, 2003, 
2010, 2079, 2130, 2161, 2184, 2197, 2250, 2280, 2287, 2333, 2350, 
2362

Cropping Systems: Intercropping, Interplanting, Mixed Cropping 
or Mixed Planting (Often Planted in Alternating Rows with Some 
Other Crop) 61, 165, 284, 384, 404, 406, 415, 429, 432, 487, 489, 
514, 528, 535, 544, 561, 576, 602, 608, 609, 636, 687, 704, 705, 
715, 717, 732, 735, 754, 761, 807, 808, 811, 813, 848, 891, 907, 
933, 974, 976, 979, 980, 1094, 1125, 1138, 1411, 1612, 1613, 1627, 
1754, 1782, 1818, 1844, 1874, 1884, 1895, 1993, 2003, 2023, 2028, 
2051, 2069, 2070, 2075, 2083, 2094, 2103, 2125, 2127, 2128, 2131, 
2177, 2178, 2194, 2207, 2233, 2266, 2279

Crushing, soybean–equipment manufacturers. See Allis-Chalmers, 
Anderson International Corp.

Crushing statistics for soybeans, and soy oil and meal production 
and consumption. See individual geographic regions (such as Asia, 
Europe, Latin America, United States, World, etc.) and nations 
within each region

CSY Agri-Processing, Inc. See Central Soya Co. (Fort Wayne, 
Indiana)

Cultural Practices, Cultivation & Agronomy (Including Crop 
Management, Erosion, Planting, Seedbed Preparation, Water 
Management / Irrigation) 1, 2, 8, 9, 10, 11, 12, 14, 16, 17, 18, 19, 
20, 26, 27, 28, 31, 33, 34, 35, 40, 43, 46, 47, 49, 53, 54, 55, 56, 59, 
61, 62, 63, 64, 73, 74, 82, 83, 94, 98, 108, 109, 112, 115, 120, 121, 
125, 127, 128, 133, 137, 146, 150, 152, 153, 155, 157, 159, 163, 
168, 171, 175, 178, 179, 181, 184, 185, 190, 193, 196, 198, 200, 
201, 203, 204, 206, 211, 215, 216, 218, 219, 220, 224, 225, 227, 
228, 230, 236, 237, 238, 239, 242, 250, 252, 254, 255, 262, 264, 
265, 268, 271, 277, 278, 281, 283, 284, 287, 290, 294, 296, 298, 
299, 300, 301, 302, 303, 311, 312, 314, 330, 336, 339, 341, 343, 
345, 346, 349, 353, 357, 364, 368, 371, 372, 376, 379, 384, 392, 
394, 395, 398, 400, 402, 405, 406, 409, 415, 416, 423, 425, 426, 
428, 429, 432, 435, 440, 443, 450, 453, 463, 464, 476, 477, 479, 
481, 482, 483, 486, 487, 489, 493, 496, 500, 503, 504, 505, 506, 
508, 513, 514, 524, 526, 528, 530, 532, 533, 534, 535, 536, 538, 
540, 542, 544, 548, 549, 551, 552, 555, 556, 557, 558, 566, 567, 
573, 574, 575, 576, 581, 582, 586, 588, 589, 593, 594, 595, 596, 
597, 599, 600, 601, 608, 614, 617, 622, 624, 626, 627, 634, 641, 
646, 648, 650, 653, 659, 660, 666, 667, 681, 684, 685, 687, 688, 
690, 691, 692, 693, 694, 702, 704, 705, 709, 715, 718, 722, 726, 
728, 731, 732, 733, 735, 740, 749, 751, 753, 755, 759, 761, 776, 
777, 781, 784, 785, 790, 791, 798, 799, 801, 804, 810, 811, 812, 
813, 814, 815, 817, 819, 826, 829, 834, 836, 843, 846, 847, 850, 
852, 853, 856, 857, 863, 867, 877, 878, 879, 880, 884, 889, 892, 
894, 906, 907, 909, 913, 915, 917, 918, 920, 924, 927, 928, 929, 
948, 954, 958, 960, 961, 963, 964, 966, 977, 980, 982, 983, 987, 
991, 997, 999, 1004, 1005, 1006, 1008, 1013, 1015, 1017, 1019, 
1022, 1026, 1035, 1037, 1044, 1048, 1052, 1054, 1056, 1057, 1063, 
1066, 1067, 1071, 1075, 1079, 1081, 1082, 1083, 1099, 1101, 1112, 
1116, 1117, 1127, 1128, 1129, 1137, 1144, 1150, 1151, 1156, 1170, 
1171, 1172, 1177, 1179, 1181, 1189, 1192, 1217, 1221, 1233, 1239, 
1240, 1242, 1243, 1244, 1245, 1250, 1253, 1256, 1257, 1260, 1261, 
1266, 1268, 1270, 1277, 1278, 1280, 1282, 1284, 1285, 1287, 1288, 
1289, 1294, 1295, 1300, 1301, 1305, 1310, 1312, 1314, 1315, 1319, 
1320, 1326, 1329, 1331, 1332, 1333, 1337, 1341, 1344, 1346, 1350, 
1351, 1352, 1355, 1363, 1365, 1368, 1380, 1392, 1393, 1395, 1398, 
1410, 1413, 1422, 1424, 1426, 1427, 1428, 1441, 1445, 1451, 1454, 
1480, 1484, 1495, 1496, 1501, 1521, 1522, 1523, 1526, 1528, 1535, 
1536, 1538, 1544, 1545, 1547, 1550, 1552, 1555, 1562, 1567, 1570, 
1571, 1574, 1581, 1583, 1588, 1592, 1593, 1594, 1609, 1618, 1621, 
1625, 1628, 1636, 1637, 1638, 1647, 1654, 1660, 1661, 1663, 1665, 
1680, 1682, 1685, 1688, 1691, 1695, 1700, 1710, 1713, 1714, 1715, 
1722, 1723, 1727, 1730, 1733, 1734, 1739, 1742, 1750, 1751, 1754, 
1755, 1756, 1766, 1768, 1769, 1776, 1777, 1780, 1782, 1787, 1788, 
1791, 1795, 1800, 1806, 1808, 1812, 1816, 1821, 1827, 1830, 1832, 
1833, 1834, 1837, 1839, 1840, 1841, 1842, 1844, 1849, 1857, 1859, 
1862, 1864, 1878, 1881, 1887, 1891, 1909, 1913, 1935, 1975, 1979, 
1989, 1991, 1993, 2000, 2001, 2002, 2006, 2010, 2013, 2016, 2018, 
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2019, 2022, 2024, 2029, 2030, 2031, 2033, 2037, 2041, 2042, 2046, 
2049, 2051, 2052, 2053, 2058, 2060, 2062, 2076, 2077, 2092, 2093, 
2096, 2098, 2099, 2101, 2113, 2116, 2119, 2120, 2122, 2123, 2126, 
2127, 2128, 2129, 2130, 2131, 2132, 2133, 2134, 2135, 2136, 2137, 
2138, 2143, 2144, 2148, 2158, 2159, 2196, 2198, 2200, 2203, 2208, 
2209, 2219, 2229, 2232, 2262, 2263, 2265, 2269, 2301, 2313, 2336, 
2340, 2341, 2355

Culture Media / Medium (for Growing Microorganisms)–Industrial 
Uses of Soybeans, as in Antibiotic / Antibiotics Industry 1597

Cultures of nitrogen fi xing bacteria for soybeans. See Nitrogen 
Fixing Cultures

Curds Made from Soymilk (Soft, Unpressed Tofu) as an End 
Product or Food Ingredient. In Japanese: Oboro. In Chinese: 
Daufu-fa, Doufu-hua, Doufu-hwa, Douhua, Toufu-hwa, Tow-foo-
fah (“Bean Curd Flowers”) or Doufu-nao, Fu-nao (“Bean Curd 
Brains”). In Filipino: Taho (Often Served as a Dessert with a Sugary 
Syrup) 393, 565, 650, 2122, 2259

Cyperus esculentus. See Chufa. Also Called Earth Almond, Tiger 
Nuts, etc.

Dairy alternatives (soy based). See Soy Cheese–Fermented, Soy 
Cheese or Cheese Alternatives, Soy Cream Cheese, Soy Pudding, 
Custard, Parfait, or Mousse, Soy Yogurt, Soymilk, Soymilk, 
Fermented, Soymilk, Fermented–Soy Kefi r, Tofu (Soy Cheese), 
Whip Topping

Dammann & Co. (San Giovanni a Teduccio {near Naples}, Italy) 
326, 484

Dannen Mills (St. Joseph, Missouri). Sold (Oct. 1963) to Farmers 
Union Cooperative Marketing Assoc. (CMA) in Kansas City 905

Dawa-dawa. See Natto–Soybean Dawa-dawa

Daylength Neutrality. See Soybean–Physiology–Photoperiod 
Insensitivity

Day-neutral soybean varieties. See Soybean–Physiology–Day-
Neutral / Photoperiod Insensitive Soybean Varieties

Death certifi cates. See Obituaries, Eulogies, Death Certifi cates, and 
Wills

Deceptive or misleading labeling or products. See Unfair Practices–
Including Possible Deceptive / Misleading Labeling, Advertising, 
etc. See also: Adulteration

DeKalb Genetics. Including DeKalb-Pfi zer Genetics (DeKalb, 
Illinois) from 1982 to 1990 1607

Detection of soy proteins. See Soy Proteins–Detection

Detergents or soaps made from soy oil. See Soaps or Detergents

Developing countries, soybean production in. See Tropical and 
Subtropical Countries, Soybean Production in (Mostly in

Developing nations. See Third World

Development, sustainable. See World Problems–Sustainable 
Development and Growth

Diabetes and Diabetic Diets 88, 95, 97, 152, 266, 379, 412, 420, 
429, 472, 473, 484, 505, 508, 522, 557, 615, 769, 799, 804, 828, 
829, 834, 864, 933, 934, 980, 1234, 1368, 1782

Dies, Edward Jerome (1891-1979) 940, 992, 993, 994

Diesel Fuel, SoyDiesel, Biodiesel, or Artifi cial Petroleum (Made 
from Methyl Esters of Soybean Oil) 884, 925, 962

Diet and Breast Cancer Prevention (Soy Is Usually Mentioned) 
2299

Diet and Prostate Cancer Prevention (Soy Is Usually Mentioned) 
2299, 2311

Directories–Japanese and Japanese-Americans in the USA 456

Directories–Soybean Processors (Including Soyfoods 
Manufacturers), Researchers, Conference Attendees, and Other 
Names and Addresses Related to Soyfoods, Vegetarianism, 
Macrobiotics, etc. See also Directories–Japanese American in USA 
46, 884, 1093, 1405, 1471, 2131, 2261, 2304

Diseases of Soybeans (Bacterial, Fungal, and Viral / Virus). See 
also: Nematode Disease Control 53, 81, 181, 225, 412, 420, 443, 
463, 464, 605, 650, 693, 705, 732, 740, 780, 805, 846, 877, 884, 
935, 980, 1050, 1099, 1104, 1105, 1145, 1151, 1162, 1188, 1193, 
1243, 1257, 1294, 1301, 1325, 1331, 1337, 1373, 1395, 1403, 1424, 
1512, 1513, 1520, 1538, 1543, 1552, 1575, 1581, 1592, 1612, 1613, 
1622, 1627, 1652, 1681, 1682, 1727, 1750, 1760, 1764, 1767, 1768, 
1805, 1816, 1817, 1819, 1820, 1822, 1843, 1845, 1859, 1877, 1890, 
1891, 1899, 1902, 1921, 1939, 1949, 1955, 1974, 2012, 2017, 2022, 
2032, 2051, 2053, 2064, 2078, 2089, 2101, 2106, 2109, 2121, 2122, 
2131, 2144, 2150, 2152, 2155, 2163, 2164, 2165, 2168, 2174, 2194, 
2197, 2200, 2205, 2209, 2221, 2230, 2238, 2256, 2257, 2285, 2293, 
2314

Diseases, pests, and other types of injury, plant protection from. See 
Plant Protection from Diseases, Pests and Other Types of Injury 
(General)

Diseases, plant protection from. See Soybean Rust

District of Columbia. See United States–States–District of 
Columbia

Diversity, Genetic. See Soybean–Genetic Diversity, Variability and 
Population Structure

Documents with More Than 20 Keywords 10, 14, 16, 18, 19, 20, 
23, 27, 29, 33, 35, 37, 38, 50, 53, 59, 63, 68, 71, 99, 105, 111, 112, 
122, 125, 126, 127, 128, 129, 133, 139, 140, 150, 151, 152, 157, 
175, 184, 192, 197, 201, 203, 210, 222, 223, 225, 226, 229, 240, 
250, 259, 262, 267, 278, 281, 284, 291, 293, 296, 299, 306, 312, 
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314, 315, 325, 326, 327, 328, 335, 339, 342, 346, 347, 349, 357, 
361, 368, 369, 371, 377, 378, 379, 386, 390, 393, 400, 402, 404, 
405, 406, 412, 415, 416, 417, 420, 423, 426, 427, 429, 430, 432, 
433, 439, 440, 442, 443, 451, 456, 460, 463, 464, 465, 472, 473, 
479, 480, 481, 482, 483, 484, 486, 489, 490, 492, 500, 503, 504, 
505, 507, 508, 512, 513, 514, 516, 520, 522, 523, 528, 533, 534, 
535, 536, 540, 544, 548, 549, 557, 558, 560, 561, 565, 566, 567, 
572, 576, 579, 580, 582, 586, 587, 589, 591, 592, 594, 595, 596, 
597, 600, 601, 602, 605, 607, 608, 609, 613, 615, 619, 622, 627, 
630, 639, 640, 641, 648, 650, 651, 654, 655, 656, 657, 659, 663, 
672, 681, 687, 688, 689, 690, 691, 692, 693, 697, 699, 713, 714, 
722, 725, 730, 732, 739, 749, 754, 757, 761, 762, 768, 769, 780, 
788, 791, 799, 800, 801, 803, 804, 807, 808, 811, 812, 813, 826, 
827, 829, 834, 836, 843, 844, 846, 847, 849, 851, 855, 856, 857, 
859, 860, 861, 862, 864, 865, 870, 872, 873, 874, 876, 877, 884, 
885, 888, 891, 894, 913, 917, 922, 932, 933, 934, 940, 954, 959, 
974, 979, 980, 982, 987, 991, 992, 993, 994, 997, 1021, 1026, 1051, 
1054, 1066, 1077, 1082, 1093, 1094, 1099, 1101, 1104, 1113, 1114, 
1127, 1128, 1132, 1133, 1138, 1182, 1183, 1220, 1234, 1240, 1290, 
1311, 1419, 1455, 1489, 1514, 1526, 1581, 1592, 1595, 1596, 1597, 
1609, 1612, 1613, 1614, 1622, 1627, 1704, 1767, 1768, 1775, 1782, 
1811, 1821, 1840, 1842, 1855, 1875, 1879, 1884, 1903, 1904, 1911, 
1949, 1968, 1974, 2022, 2036, 2050, 2053, 2072, 2073, 2083, 2084, 
2086, 2111, 2122, 2131, 2151, 2156, 2160, 2162, 2163, 2168, 2184, 
2194, 2197, 2209, 2220, 2226, 2230, 2231, 2253, 2259, 2260, 2285, 
2288, 2296, 2298, 2312, 2314, 2328, 2333, 2365

Dorsett, Palemon Howard (1862-1943, USDA) 762, 765, 766, 780, 
1612, 1613

Dorsett-Morse Expedition to East Asia (Feb. 1929 to Feb. 1931) 
762, 765, 766, 780, 811, 812, 813, 1231, 1503, 1612, 1613

Douchi or doushi or dow see or dowsi. See Fermented Black 
Soybeans

Drackett Co. (The) (Cincinnati and Sharonville [or Evendale], 
Ohio) 994, 1077

Dried yuba sticks. See Yuba–Dried Yuba Sticks

Dried-frozen tofu. See Tofu, Frozen, Dried-frozen, or Dried Whole

Drought tolerance in soybeans. See Soybean–Physiology–Drought 
Tolerance

Drying of soybeans. See Storage of Seeds

DuPont (E.I. Du Pont de Nemours & Co., Inc.) and DuPont 
Agricultural Enterprise / Products (Wilmington, Delaware). 
Formerly spelled Du Pont 1550, 1601, 1731, 1855, 1863

Earliest document seen... See Historical–Earliest Document Seen

Ecology (“The Mother of All the Sciences”) and Ecosystems 754, 
1139, 1183, 1454, 1592, 1681, 1760, 1933, 1964, 2083, 2174, 2194, 
2209, 2230, 2271, 2298

Economic Research Service of USDA. See United States 
Department of Agriculture (USDA)–Economic Research Service 

(ERS)

Economics of soybean production and hedging. See Marketing 
Soybeans

Edamamé. See Green Vegetable Soybeans, Green Vegetable 
Soybeans–Edamamé

Edelsoja Whole (Full-Fat) Soy fl our. Developed by Laszlo 
Berczeller in Austria and Launched in May 1928 1113

Eden Foods, Inc. (Clinton, Michigan; Founded 4 Nov. 1969) and 
American Soy Products (Saline, Michigan; Founded Aug. 1986) 
2220

Edible or food-grade soybeans. See Green Vegetable Soybeans–
Vegetable-Type, Garden-Type, or Edible Soybeans

Edmondson, J.B. “Ben” (1846-1929). Soybean Pioneer in Indiana, 
and in Hendricks County, Indiana 992

Effi ciency of plants vs. animals in producing food. See 
Vegetarianism–Effi ciency of Plants... in Producing Food

Egypt. See Africa–Egypt

Eichberg, Joseph. See American Lecithin Corp.

Elizabeth City Oil and Fertilizer Co. (Elizabeth City, North 
Carolina; 1915) 640, 994, 1614

Embargoes, tariffs, duties. See Trade Policies (International) 
Concerning Soybeans, Soy Products, or Soyfoods–Tariffs, Duties, 
Embargoes, Moratoriums

Empresa Brasileira de Pesquisa Agropecuaria (Brazilian Enterprise 
for Research on Management of Land for Animal Production; 
EMBRAPA) (Brazil). Established 26 April 1973. Includes Centro 
Nacional de Pesquisa de Soja (National Soybean Research Center; 
CNPS or CNPSo) 2097

Energy, renewable, from soybeans. See Diesel Fuel, SoyDiesel, 
Biodiesel, or Artifi cial Petroleum

England. See Europe, Western–United Kingdom

Environmental issues, concerns, and protection. See Water Use, 
Misuse, and Scarcity

Environmental Issues, Concerns, and Protection (General, Including 
Deep Ecology, Pollution of the Environment, Renewable Energy, 
etc.). See also Global Warming / Climate Change, and Water Use 
2333

Enzymes in Soybean Seeds–Lipoxygenase (Formerly Called 
Lipoxidase) and Its Inactivation 2325

Enzymes in Soybean Seeds–Other 650

Enzymes in Soybean Seeds–Urease and Its Inactivation 596
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Enzymes Produced During Fermentations Involving Tempeh, Natto, 
Fermented Tofu, or Fermented Black Soybeans 429

Equatorial Guinea. See Africa–Equatorial Guinea (Rio Muni + 
Fernando Po; Spanish Guinea before Oct. 1968)

Equipment for making tofu. See Tofu Equipment

Equipment for soybean crushing–manufacturers. See Anderson 
International Corp.

Erosion of soils. See Soil Science–Soil Conservation or Soil 
Erosion

Estrogens in plants. See Phytoestrogens

Etymology. See the specifi c product concerned (e.g. soybeans, tofu, 
soybean meal, etc.)

Etymology of the Word “Soyfoods” and its Cognates / Relatives in 
Various Languages 492

Etymology of the Words “Soya,” “Soy,” and “Soybean” and their 
Cognates / Relatives in Various Languages 1, 2, 8, 10, 12, 14, 16, 
18, 19, 27, 50, 63, 71, 83, 95, 99, 105, 111, 126, 127, 150, 192, 201, 
202, 203, 212, 239, 240, 256, 270, 290, 291, 371, 376, 378, 393, 
418, 441, 477, 478, 484, 486, 513, 517, 580, 609, 650, 732, 743, 
779, 799, 817, 829, 834, 884, 974, 1026, 1193, 1240, 1301, 1312, 
1331, 1373, 1614, 2098, 2111, 2131

Europe, Eastern–Albania (Republika e Shqipërisë / Shqiperia) 1631, 
2096, 2260, 2312

Europe, Eastern–Bosnia and Herzegovina (Declared Independence 
from Yugoslavia on 29 Feb. 1992) 532, 2260, 2312

Europe, Eastern–Bulgaria 888, 928, 931, 933, 940, 953, 960, 979, 
986, 990, 993, 994, 1002, 1018, 1098, 1100, 1113, 1114, 1133, 
1342, 1362, 1398, 1422, 1495, 1497, 1499, 1514, 1526, 1532, 1535, 
1594, 1623, 1653, 1661, 1712, 1715, 1716, 1721, 1748, 1781, 1784, 
1786, 1787, 1857, 2024, 2088, 2111, 2253, 2312

Europe, Eastern–Croatia (Hrvatska; Declared Independence from 
Yugoslavia on 21 June 1991; Includes Istria or Istrian Peninsula and 
Rijeka (formerly Fiume)) 33, 37, 42, 53, 56, 506, 532, 631, 1002, 
1018, 1098, 1113, 1305, 1341, 2253, 2255, 2260, 2312

Europe, Eastern–Czech Republic (Ceská Republika; Including 
Bohemia or Cechy, and Moravia or Morava. From 1918 until 1 
Jan. 1993, Western Part of Czechoslovakia, which also included 
Slovakia or Slovensko) 19, 20, 21, 26, 29, 32, 35, 38, 44, 47, 50, 54, 
60, 63, 326, 327, 328, 429, 532, 865, 1101, 1977, 2015, 2067, 2253, 
2256, 2270, 2312

Europe, Eastern–Czechoslovakia (From 1918 until 1 Jan. 1993; 
then divided into The Czech Republic [formerly Bohemia and 
Moravia], and Slovakia [offi cially “The Slovak Republic”]) 865, 
881, 884, 894, 902, 907, 930, 931, 932, 953, 979, 980, 982, 993, 
994, 1101, 1114, 1133, 1290, 1514, 1911, 2036, 2050, 2088, 2253, 

2256, 2270, 2312

Europe, Eastern–Estonia (Formerly Estonian SSR, a Soviet 
Republic from Aug. 1940 to Aug. 1991; Also Spelled Esthonia) 
630, 930, 931

Europe, Eastern (General) 1719, 1873, 1996, 2167

Europe, Eastern–Hungary (Magyar Köztársaság) 19, 20, 21, 22, 
29, 33, 35, 36, 37, 38, 44, 45, 48, 50, 53, 56, 63, 68, 140, 150, 171, 
345, 357, 378, 384, 429, 442, 484, 532, 650, 685, 688, 732, 755, 
771, 865, 884, 930, 931, 933, 953, 979, 982, 995, 1018, 1098, 1100, 
1103, 1113, 1114, 1133, 1290, 1398, 1495, 1499, 1526, 1535, 1623, 
1721, 1756, 1758, 1875, 1879, 1922, 1968, 2111, 2312

Europe, Eastern–Introduction of Soybeans to. Earliest document 
seen concerning soybeans in a certain Eastern European country 19, 
20, 21, 29, 37, 53, 394, 532

Europe, Eastern–Introduction of Soybeans to. Earliest document 
seen concerning the cultivation of soybeans in a certain Eastern 
European country 19, 20, 21, 29, 37, 53, 394, 532, 1352

Europe, Eastern–Introduction of Soybeans to or Dissemination of 
Soybeans from. Other or general information and leads concerning 
Eastern Europe 42, 2111, 2260

Europe, Eastern–Introduction of Soybeans to. This document 
contains the earliest date seen for soybeans in a certain Eastern 
European country 19, 20, 21, 29, 33, 37, 53, 394, 532, 1352, 2096

Europe, Eastern–Introduction of Soybeans to. This document 
contains the earliest date seen for the cultivation of soybeans in a 
certain Eastern European country 19, 20, 21, 29, 33, 37, 53, 204, 
394, 532, 1144, 1352, 2096

Europe, Eastern–Latvia (Formerly Latvian SSR, a Soviet Republic 
from Aug. 1940 to Aug. 1991) 930, 931, 932, 2312

Europe, Eastern–Lithuania (Formerly Lithuanian SSR, a Soviet 
Republic from Aug. 1940 to Aug. 1991) 930, 931, 1051

Europe, Eastern–Macedonia (Formerly Yugoslav Republic 
of Macedonia. Offi cially Republika Makedonija. Declared 
Independence from Yugoslavia on 8 Sept. 1991) 1343, 1352, 2088, 
2111, 2260

Europe, Eastern–Moldova (Moldavia until Aug. 1991; Formerly 
Moldavian SSR, a Soviet Republic from 1917 to 26 Dec. 1991) 
782, 888, 931, 933, 953, 960, 977, 982, 986, 1100, 1103, 1144, 
1486, 1659, 1711, 1771, 1829, 1850, 1861, 2088, 2260, 2270, 2312

Europe, Eastern–Poland 19, 20, 22, 25, 26, 28, 29, 34, 35, 37, 38, 
45, 50, 59, 65, 195, 484, 650, 828, 864, 865, 884, 888, 902, 930, 
931, 980, 982, 993, 994, 1100, 1101, 1114, 1133, 1161, 1162, 1223, 
1622, 1623, 1807, 1834, 1879, 1968, 2111

Europe, Eastern–Romania (Including Moldavia and Bessarabia 
until 1940-44). Also spelled Rumania 21, 29, 35, 44, 45, 394, 484, 
630, 755, 782, 865, 866, 884, 888, 927, 928, 930, 931, 933, 953, 
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960, 977, 982, 986, 990, 1002, 1018, 1100, 1103, 1113, 1114, 1133, 
1144, 1280, 1290, 1411, 1445, 1623, 1705, 1711, 1748, 1770, 1771, 
1861, 1928, 2088, 2111, 2253, 2312

Europe, Eastern–Russian Federation (Russia); Formerly Russian 
SFSR, a Soviet Republic from 30 Dec. 1922 to Dec. 1991) 40, 109, 
195, 204, 227, 352, 357, 361, 380, 416, 429, 442, 449, 460, 484, 
522, 523, 557, 616, 630, 650, 671, 689, 732, 739, 810, 847, 860, 
876, 877, 888, 889, 932, 960, 980, 1066, 1103, 1157, 1223, 1317, 
1456, 1514, 1748, 1792, 1793, 1861, 1872, 1922, 2088, 2111, 2260, 
2270, 2275, 2289, 2311, 2312, 2339

Europe, Eastern–Serbia (Republic of Serbia since 6 June 2006). 
Including Belgrade, Novi Sad, Sajkaska, Vojvodina, and disputed 
Kosovo. Formerly part of the loose State Union of Serbia and 
Montenegro (2003-2006) 21, 394, 990, 1002, 1012, 1187, 1244, 
1260, 1277, 1278, 1313, 1339, 2241

Europe, Eastern–Slovakia (Slovak Republic, or Slovensko; Eastern 
Part of Czechoslovakia from 1918 until 1 Jan. 1993) 29, 37, 44, 
1012, 2256, 2270, 2312

Europe, Eastern–Slovenia (Slovenija; Declared Independence from 
Yugoslavia on 21 June 1991) 23, 24, 29, 35, 37, 38, 44, 45, 49, 51, 
61, 524, 532, 933, 1928, 2260

Europe, Eastern–Soybean Production, Area and Stocks–Statistics, 
Trends, and Analyses 630, 865, 881, 888, 927, 928, 932, 960, 977, 
1093, 1100, 1114, 1133, 1220, 1290, 1342, 1343, 1424, 1514, 1623, 
1748, 1770, 1872, 2260, 2270, 2292, 2312

Europe, Eastern–Ukraine (Ukrayina; Formerly Ukranian SSR, a 
Soviet Republic from 1917 to Dec. 1991) 20, 21, 22, 26, 29, 35, 38, 
40, 49, 195, 204, 227, 261, 266, 269, 326, 327, 328, 378, 429, 484, 
557, 650, 671, 782, 865, 876, 888, 889, 930, 931, 933, 960, 982, 
986, 1081, 1173, 1486, 1792, 1861, 1872, 2088, 2260, 2270, 2312

Europe, Eastern–USSR (Union of Soviet Socialist Republics or 
Soviet Union; called Russia before 30 Dec. 1922. Ceased to exist 
on 26 Dec. 1991) 650, 671, 678, 688, 689, 732, 739, 745, 765, 782, 
810, 813, 860, 865, 876, 877, 884, 885, 888, 889, 898, 902, 931, 
932, 933, 934, 940, 953, 960, 979, 980, 982, 983, 986, 990, 993, 
994, 1051, 1066, 1067, 1081, 1093, 1098, 1100, 1103, 1112, 1114, 
1133, 1157, 1159, 1173, 1220, 1223, 1290, 1317, 1363, 1398, 1456, 
1486, 1514, 1623, 1659, 1679, 1684, 1687, 1691, 1698, 1705, 1711, 
1713, 1719, 1748, 1771, 1790, 1792, 1793, 1824, 1829, 1836, 1837, 
1850, 1861, 1863, 1872, 1873, 1915, 1916, 1922, 1939, 1944, 1963, 
2070, 2088, 2103, 2111, 2206, 2229, 2247, 2248, 2260, 2270, 2275, 
2311

Europe, Eastern–Yugoslavia. Existed from 1918 to Jan. 1992. 
Composed of Serbia / Servia, Croatia, Bosnia and Herzegovina, 
Slovenia, Macedonia, and Montenegro. Included Carnaro, Fiume / 
Rijeka / Rieka 1947-1992; Formerly Also Spelled Jugoslavia. See 
also Serbia and Montenegro 630, 631, 794, 928, 931, 933, 940, 953, 
960, 979, 986, 990, 993, 994, 1002, 1012, 1018, 1093, 1098, 1100, 
1113, 1114, 1133, 1187, 1194, 1195, 1220, 1244, 1259, 1260, 1277, 
1278, 1280, 1290, 1305, 1313, 1339, 1341, 1343, 1352, 1421, 1424, 
1457, 1514, 1526, 1623, 1748, 1770, 1875, 1879, 1928, 1968, 2086, 
2088, 2111, 2241, 2253, 2255, 2260, 2270, 2292, 2312

Europe–European Union (EU) or European Economic Community 
(EEC; also known as the Common Market), renamed the European 
Community (Headquarters: Brussels, Belgium) 1736, 1802, 1873, 
2065, 2079, 2123, 2156, 2167, 2190, 2231, 2303

Europe, soyfoods movement in. See Soyfoods Movement in Europe

Europe, Western 79, 140, 150, 371, 522, 523, 586, 804, 982, 1043, 
1489, 1634, 1973, 2135, 2209

Europe, Western–Austria (Österreich) was independent before 8 
June 1876 when the dual monarchy was formed. As the Austro-
Hungarian Empire began to break up, the Republic of Austria 
declared independence on 12 Nov. 1918 631, 650, 693, 745, 755, 
771, 793, 794, 798, 860, 864, 865, 876, 884, 888, 930, 931, 932, 
934, 953, 960, 979, 980, 982, 990, 993, 994, 1002, 1049, 1098, 
1100, 1101, 1103, 1113, 1114, 1133, 1876, 1950, 1963, 2033, 2034, 
2111, 2192, 2242, 2253, 2254, 2312

Europe, Western–Austria-Hungary (Austro-Hungarian Empire). 
Offi cially Dissolved on 12 Nov. 1918 13, 16, 17, 18, 19, 20, 21, 22, 
23, 24, 25, 26, 27, 29, 30, 31, 32, 33, 35, 36, 37, 38, 39, 40, 41, 44, 
45, 47, 48, 49, 50, 51, 53, 54, 55, 56, 57, 58, 59, 61, 62, 63, 64, 67, 
68, 70, 71, 73, 76, 135, 140, 150, 155, 171, 197, 244, 345, 357, 378, 
384, 429, 442, 484, 506, 522, 523, 524, 525, 532, 557

Europe, Western–Belgium, Kingdom of 48, 60, 152, 293, 484, 494, 
522, 602, 650, 844, 870, 873, 874, 876, 877, 884, 885, 894, 902, 
906, 913, 979, 982, 1002, 1048, 1076, 1233, 1286, 1342, 1719, 
1760

Europe, Western–Denmark (Danmark; Including the Province of 
Greenland [Kalaallit Nunaat]) 484, 522, 619, 630, 650, 663, 788, 
800, 844, 846, 853, 876, 885, 922, 932, 979, 1719, 1736, 1825, 
1834, 2078

Europe, Western–Finland (Suomen Tasavalta) 876, 930, 931, 932, 
1051, 2290

Europe, Western–France (République Française) 10, 12, 19, 38, 39, 
48, 60, 63, 68, 77, 78, 88, 95, 97, 112, 140, 152, 175, 187, 195, 200, 
204, 227, 261, 266, 269, 272, 293, 326, 327, 328, 357, 377, 378, 
379, 384, 392, 398, 406, 429, 442, 484, 492, 522, 523, 524, 557, 
575, 577, 578, 589, 629, 630, 650, 696, 732, 754, 828, 837, 839, 
844, 845, 847, 856, 861, 864, 870, 873, 874, 884, 885, 888, 889, 
894, 909, 913, 914, 915, 925, 932, 933, 934, 953, 954, 960, 961, 
962, 966, 979, 980, 985, 986, 990, 995, 1002, 1003, 1006, 1012, 
1013, 1015, 1017, 1018, 1019, 1076, 1081, 1098, 1100, 1101, 1111, 
1113, 1125, 1127, 1135, 1365, 1526, 1584, 1609, 1690, 1720, 1736, 
1749, 1767, 1768, 1778, 1783, 1789, 1802, 1811, 1834, 1838, 1875, 
1879, 1888, 1897, 1899, 1911, 1933, 1964, 1967, 1968, 1974, 2005, 
2036, 2043, 2050, 2080, 2083, 2084, 2123, 2189, 2190, 2194, 2231, 
2232, 2312

Europe, Western–Germany (Deutschland; Including East and West 
Germany, Oct. 1949–July 1990) 13, 17, 19, 22, 25, 26, 28, 29, 31, 
33, 34, 35, 37, 39, 43, 46, 50, 52, 55, 56, 59, 64, 65, 67, 68, 71, 73, 
118, 155, 158, 166, 171, 197, 243, 269, 281, 357, 384, 385, 394, 
460, 465, 472, 482, 484, 497, 498, 519, 522, 523, 525, 532, 557, 
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565, 630, 635, 650, 678, 714, 771, 788, 800, 812, 815, 819, 839, 
844, 846, 853, 856, 860, 864, 876, 878, 880, 882, 884, 885, 888, 
889, 898, 902, 907, 925, 927, 928, 930, 931, 932, 933, 934, 952, 
953, 960, 974, 977, 978, 979, 980, 984, 986, 989, 990, 1018, 1026, 
1051, 1077, 1098, 1100, 1101, 1103, 1144, 1161, 1163, 1207, 1223, 
1355, 1385, 1455, 1623, 1736, 1741, 1746, 1756, 1758, 1763, 1782, 
1851, 1855, 1922, 1928, 2012, 2013, 2231, 2246, 2288, 2299, 2311, 
2312, 2338

Europe, Western–Greece (Hellenic Republic–Elliniki Dimokratia–
Hellas. Including Crete, Kríte, Kriti, or Creta, and Epirus or 
Epeiros) 1100, 1101, 1113, 2218, 2312

Europe, Western–Introduction of Soybeans to. Earliest document 
seen concerning soybeans in a certain Western European country 
10, 16, 48, 293, 1026, 1051

Europe, Western–Introduction of Soybeans to. Earliest document 
seen concerning soybeans or soyfoods in connection with (but not 
yet in) a certain Western European country 29, 35

Europe, Western–Introduction of Soybeans to. Earliest document 
seen concerning the cultivation of soybeans in a certain Western 
European country 10, 16, 152, 596, 853, 1026, 1051

Europe, Western–Introduction of Soybeans to or Dissemination of 
Soybeans from. Other or general information and leads concerning 
Western Europe 35

Europe, Western–Introduction of Soybeans to. This document 
contains the earliest date seen for soybeans in a certain Western 
European country 16, 48, 589, 596, 665, 666, 667, 668, 669, 853, 
856, 1026, 1051, 1101

Europe, Western–Introduction of Soybeans to. This document 
contains the earliest date seen for the cultivation of soybeans in a 
certain Western European country 16, 152, 589, 596, 665, 666, 667, 
668, 669, 853, 856, 916, 1026, 1051, 1101

Europe, Western–Ireland, Republic of (Éire; Also Called Irish 
Republic) 630, 916

Europe, Western–Italy (Repubblica Italiana) 10, 29, 35, 38, 41, 45, 
68, 73, 140, 294, 326, 327, 328, 347, 384, 442, 484, 522, 523, 586, 
589, 630, 650, 666, 667, 668, 669, 693, 728, 732, 754, 771, 844, 
846, 864, 876, 877, 884, 885, 888, 932, 933, 934, 953, 979, 980, 
990, 1093, 1114, 1133, 1157, 1220, 1238, 1290, 1307, 1311, 1366, 
1385, 1526, 1641, 1718, 1749, 1756, 1758, 1875, 1879, 1911, 1968, 
1978, 2079, 2086, 2167, 2210, 2231, 2303

Europe, Western–Liechtenstein, Principality of 29, 35

Europe, Western–Luxembourg, Grand Duchy of (Occasionally 
spelled Luxemburg) 630

Europe, Western–Netherlands, Kingdom of the (Koninkrijk der 
Nederlanden), Including Holland 37, 122, 239, 429, 432, 484, 522, 
557, 630, 650, 674, 678, 688, 689, 788, 796, 797, 800, 807, 835, 
844, 846, 847, 854, 860, 861, 864, 870, 873, 874, 876, 882, 884, 
885, 894, 898, 911, 932, 934, 940, 953, 979, 980, 993, 1002, 1101, 

1113, 1149, 1176, 1222, 1223, 1224, 1364, 1382, 1385, 1455, 1744, 
1855, 2025, 2230, 2231, 2288, 2299, 2311

Europe, Western–Norway, Kingdom of (Kongeriket Norge) 630, 
876, 885, 932, 979

Europe, Western–Portugal (República Portuguesa; Including Macao 
/ Macau {Until 1999} and the Azores) 405, 630, 837, 1013, 1026, 
1226, 1253, 1287, 1311, 1496, 1580, 1879, 1911, 1968, 2036, 2050, 
2086

Europe, Western–Scotland (Part of United Kingdom since 1707) 
856

Europe, Western–Soybean Production, Area and Stocks–Statistics, 
Trends, and Analyses 1093, 1113, 1114, 1133, 1220, 1290, 1342, 
1717, 1736, 1744, 1749, 1888, 2192, 2218, 2228, 2246, 2260

Europe, Western–Spain, Kingdom of (Reino de España) 293, 596, 
665, 754, 884, 983, 990, 1067, 1184, 1258, 1281, 1368, 1385, 1717, 
1782, 1821, 1855, 1873, 1875, 1879, 1968, 2288, 2299, 2311, 2312

Europe, Western–Sweden, Kingdom of (Konungariket Sverige) 
484, 522, 630, 650, 678, 846, 876, 885, 928, 932, 979, 1051, 1098, 
1159, 1162, 1163, 1223, 1230, 1719, 1748, 1825, 1834, 1898, 1990, 
2078, 2289, 2290

Europe, Western–Switzerland (Swiss Confederation) 37, 51, 61, 
379, 557, 650, 864, 884, 982, 1003, 1012, 1018, 1081, 1098, 1625, 
1644, 1828, 1847, 1858, 1869, 1886, 1917, 1922, 1934, 2228, 2231, 
2312

Europe, Western–United Kingdom of Great Britain and Northern 
Ireland (UK–Including England, Scotland, Wales, Channel Islands, 
Isle of Man, Gibraltar) 17, 19, 20, 31, 39, 73, 197, 221, 229, 233, 
281, 289, 293, 331, 347, 368, 369, 377, 378, 379, 380, 393, 401, 
408, 412, 414, 416, 420, 421, 432, 433, 439, 443, 449, 450, 460, 
462, 472, 473, 484, 522, 523, 557, 565, 602, 630, 647, 650, 654, 
678, 689, 788, 800, 808, 812, 816, 829, 841, 844, 846, 856, 858, 
859, 860, 861, 864, 867, 871, 874, 876, 877, 884, 885, 894, 916, 
922, 930, 931, 932, 960, 965, 974, 979, 982, 1019, 1098, 1234, 
1381, 1401, 1517, 1551, 1577, 1589, 1595, 1707, 1736, 1747, 1748, 
1756, 1758, 1765, 1855, 1954, 1990, 2037, 2206, 2226, 2231, 2269, 
2286, 2289, 2319, 2347

European Soybean Types and Varieties–Early, with Names 907, 980

Evans Seed Co. (West Branch, Ogemaw County, Michigan) and Mr. 
Edward Ellsworth Evans (1864-1928) 251, 262, 267, 278, 284, 296, 
595, 856

Expellers. See Soybean Crushing–Equipment–Screw Presses and 
Expellers

Experiment Stations, Offi ce of. See United States Department of 
Agriculture (USDA)–Offi ce of Experiment Stations

Experiment stations (state) in USA. See Agricultural Experiment 
Stations in the United States
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Explosions or fi res. See Soybean Crushing–Explosions and/or Fires 
in Soybean Solvent Extraction Plants

Explosives Made from Soy Oil or Glycerine–Industrial Uses of Soy 
Oil as a Non-Drying Oil 416, 472, 473, 714, 769, 885, 933, 942

Exports. See Trade of Soybeans, Oil & Meal, or see Individual 
Soyfoods Exported

Extruder / Extrusion Cooker Manufacturers–Wenger International, 
Inc. (Kansas City, Missouri; Sabetha, Kansas), Incl. Extru-Tech, 
Inc.. 1596, 1966, 2011, 2012

Extruders and Extrusion Cooking: Low Cost Extrusion Cookers 
(LECs) 1596, 2012

Extruders, Extrusion Cooking, Extrusion Cookers and Expanders. 
See also Low Cost Extrusion Cookers (LEC / LECs) 1892, 2011, 
2012, 2163, 2182, 2219, 2220

Extru-Tech, Inc. See Extruder / Extrusion Cooker Manufacturers–
Wenger International, Inc.

Faba bean or fava bean. See Broad Bean (Vicia faba)

Fairchild, David (1869-1954). In 1897 founded Section of Foreign 
Seed and Plant Introduction. After March 1901, Renamed Offi ce of 
Foreign Seed and Plant Introduction, then Offi ce of Foreign Plant 
Introduction, then Division of Foreign Plant Introduction 383

Family history. See Genealogy and Family History

FAO. See United Nations (Including UNICEF, FAO, UNDP, 
UNESCO, and UNRRA) Work with Soy

Farbenindustrie, I.G. See IG Farben

Farm machinery. See Tractors

Farm Machinery–Etymology of Related Terms and Their Cognates 
133, 150, 160, 161, 201, 219, 284, 423, 486, 567, 582, 761

Farm (The) (Lanark, ONT, Canada). See Plenty Canada

Farmland Industries, Inc. Named Consumers Cooperative 
Association from 1934 to 1 Sept. 1966. Declared Bankruptcy in 
May 2002 1055

Fatty Acids for Non-Drying or Drying Applications (As in Hot-Melt 
Glues or the Curing Component of Epoxy Glues)–Industrial Uses of 
Soy Oil 857, 994

Fearn, Dr. Charles E. (-1949), and Fearn Soya Foods / Fearn 
Natural Foods 933

Feed manufacturing companies. See Ralston Purina Company

Feeds / Forage from Soybean Plants–Hay (Whole Dried Soybean 
Plants, Foliage and Immature Seed Included) 23, 60, 63, 68, 76, 85, 
92, 108, 111, 117, 129, 133, 134, 136, 145, 148, 149, 150, 152, 153, 

156, 157, 158, 160, 165, 168, 174, 175, 178, 184, 185, 186, 187, 
190, 192, 199, 201, 203, 206, 207, 208, 209, 210, 217, 222, 223, 
224, 225, 232, 234, 242, 243, 247, 259, 262, 263, 266, 267, 274, 
282, 283, 284, 285, 294, 299, 305, 312, 315, 325, 329, 335, 337, 
339, 342, 343, 345, 346, 358, 363, 365, 367, 371, 372, 373, 379, 
386, 392, 397, 398, 399, 400, 401, 405, 412, 416, 417, 423, 424, 
426, 427, 428, 429, 430, 431, 439, 440, 448, 457, 460, 463, 464, 
477, 479, 481, 482, 483, 484, 486, 489, 491, 492, 495, 502, 513, 
514, 516, 518, 528, 533, 534, 535, 536, 540, 541, 542, 543, 544, 
545, 548, 551, 555, 556, 560, 561, 566, 567, 568, 573, 574, 576, 
580, 582, 587, 588, 591, 593, 594, 595, 597, 598, 600, 602, 603, 
604, 605, 609, 618, 622, 626, 627, 632, 649, 650, 651, 652, 653, 
654, 656, 658, 659, 660, 662, 679, 680, 681, 684, 687, 690, 691, 
692, 693, 694, 699, 702, 703, 704, 705, 709, 715, 717, 722, 724, 
726, 731, 732, 733, 736, 740, 741, 746, 753, 755, 756, 758, 759, 
761, 764, 767, 770, 771, 772, 773, 775, 791, 799, 807, 823, 836, 
848, 852, 886, 896, 897, 898, 903, 910, 912, 918, 921, 924, 944, 
980, 1019, 1044, 1058, 1059, 1078, 1151, 1153, 1263, 1320, 1380, 
1410, 1905

Feeds / Forage from Soybean Plants or Full-Fat Seeds (Including 
Forage, Fodder {Green Plants}, or Ground Soybean Seeds) 6, 8, 14, 
18, 27, 31, 56, 59, 64, 82, 84, 93, 94, 102, 103, 110, 120, 123, 125, 
138, 139, 142, 147, 161, 162, 177, 194, 196, 198, 200, 237, 238, 
253, 256, 258, 261, 272, 275, 278, 290, 292, 293, 300, 301, 308, 
314, 330, 332, 336, 338, 341, 347, 351, 357, 359, 362, 366, 378, 
402, 404, 406, 409, 420, 421, 425, 432, 433, 442, 453, 480, 485, 
504, 507, 517, 522, 527, 530, 532, 549, 550, 554, 557, 558, 559, 
562, 572, 599, 607, 608, 611, 619, 620, 630, 633, 647, 655, 663, 
672, 696, 698, 712, 739, 750, 754, 804, 817, 827, 840, 845, 847, 
859, 860, 864, 865, 868, 871, 872, 873, 874, 877, 888, 901, 902, 
909, 915, 917, 929, 933, 936, 948, 955, 957, 967, 983, 984, 992, 
993, 998, 1004, 1005, 1014, 1015, 1020, 1021, 1032, 1046, 1054, 
1066, 1067, 1073, 1082, 1091, 1104, 1117, 1139, 1155, 1225, 1241, 
1279, 1301, 1308, 1399, 1421, 1782, 1790, 1915, 1916, 1976, 2096, 
2129, 2140, 2177, 2182, 2233

Feeds / Forage from Soybean Plants–Pasture, Grazing or Foraging 
150, 154, 160, 172, 184, 185, 192, 201, 202, 203, 212, 213, 223, 
231, 240, 248, 251, 337, 345, 349, 371, 374, 375, 379, 385, 401, 
405, 423, 426, 427, 428, 430, 436, 440, 483, 489, 490, 513, 515, 
533, 540, 544, 549, 555, 567, 568, 582, 591, 602, 613, 650, 653, 
662, 690, 691, 692, 731, 732, 761, 799, 807, 829, 834, 846, 884, 
982, 1094, 1106, 1116, 1129, 1132

Feeds / Forage from Soybean Plants–Pastures & Grazing–Hogging 
Down / Off, Pasturing Down, Grazing Down, Lambing Down / Off, 
and Sheeping-Down / Off 150, 160, 176, 203, 248, 259, 317, 345, 
351, 379, 427, 482, 483, 487, 491, 513, 514, 516, 528, 533, 540, 
542, 549, 560, 574, 576, 582, 594, 595, 597, 608, 609, 618, 622, 
627, 650, 659, 686, 687, 703, 715, 717, 735, 757, 903, 959, 1019, 
1134, 1327, 1612, 1613

Feeds / Forage from Soybean Plants–Silage / Ensilage Made in a 
Silo 60, 63, 79, 81, 85, 91, 96, 98, 100, 107, 108, 117, 121, 124, 
127, 128, 129, 130, 132, 133, 136, 137, 143, 148, 150, 156, 157, 
158, 160, 165, 168, 174, 179, 184, 185, 186, 187, 188, 190, 191, 
192, 211, 213, 215, 219, 221, 223, 226, 242, 243, 247, 250, 251, 
257, 259, 267, 270, 271, 273, 274, 277, 282, 284, 286, 287, 288, 
289, 291, 299, 317, 318, 323, 335, 337, 342, 345, 353, 371, 372, 
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373, 379, 385, 386, 390, 416, 423, 426, 430, 436, 451, 457, 460, 
461, 463, 464, 477, 482, 483, 484, 486, 489, 502, 513, 514, 516, 
526, 528, 533, 534, 535, 536, 537, 543, 544, 546, 556, 560, 574, 
576, 580, 587, 591, 593, 594, 595, 597, 598, 602, 605, 609, 614, 
618, 627, 632, 636, 650, 652, 653, 656, 659, 684, 687, 690, 691, 
692, 693, 699, 703, 704, 705, 708, 715, 731, 732, 740, 741, 755, 
757, 758, 759, 773, 798, 799, 816, 818, 822, 829, 834, 846, 884, 
892, 899, 924, 937, 941, 943, 944, 945, 946, 982, 1019, 1113, 1191, 
1273, 1320, 1327, 1331, 1411, 1445, 1451, 1495, 1497, 1499, 1512, 
1552, 1612, 1613, 1701, 1847, 1939

Feeds / Forage from Soybean Plants–Soilage and Soiling (Green 
Crops Cut for Feeding Confi ned Animals) 98, 127, 129, 140, 148, 
149, 150, 168, 169, 173, 174, 185, 190, 192, 193, 209, 214, 226, 
232, 243, 264, 289, 295, 304, 311, 337, 345, 372, 373, 379, 395, 
423, 426, 483, 490, 508, 513, 516, 534, 535, 536, 540, 542, 544, 
567, 650, 653, 691, 705, 741, 799, 846, 1030, 1612, 1613, 1939

Feeds / Forage from Soybean Plants–Straw (Stems of Whole Dried 
Soybean Plants). Also Fertilizing Value, Other Uses, Yields, and 
Chemical Composition 21, 22, 23, 24, 25, 26, 29, 32, 33, 35, 38, 
43, 46, 47, 50, 53, 58, 60, 61, 62, 65, 67, 68, 71, 72, 73, 75, 79, 90, 
92, 108, 109, 115, 117, 131, 146, 155, 158, 195, 199, 223, 230, 234, 
241, 257, 271, 281, 288, 291, 303, 310, 331, 342, 363, 364, 376, 
399, 411, 419, 423, 429, 434, 459, 476, 484, 492, 496, 499, 512, 
520, 536, 538, 540, 553, 566, 588, 604, 618, 627, 656, 657, 684, 
703, 726, 730, 734, 749, 755, 761, 765, 767, 768, 771, 799, 808, 
846, 893, 907, 935, 1019, 1075, 1113, 1190

Feeds Made from Soybean Meal (Defatted) 361, 416, 429, 472, 
473, 505, 516, 522, 564, 769, 783, 788, 800, 804, 888, 954, 1069, 
1596, 1646, 1736, 1765, 1861, 1872, 1980, 1984, 2126, 2140, 2150, 
2151, 2156, 2161, 2177, 2205

Feeds–Soybeans, soybean forage, or soy products fed to various 
types of animals. See The type of animal–chickens, pigs, cows, 
horses, etc.

Fermented Black Soybeans–from The Philippines–Tau-si, Tausi, 
Tao-si, Taosi 2122, 2259, 2268

Fermented Black Soybeans–Whole Soybeans Fermented with 
Salt–Also called Fermented Black Beans, Salted Black Beans, 
Salty Black Beans, Black Fermented Beans, Black Beans, Black 
Bean Sauce, Black Bean and Ginger Sauce, Chinese Black Beans, 
Preserved Black Beans or Preserved Chinese Black Beans. In 
Chinese (Mandarin): Shi, Doushi, or Douchi (pinyin), Tou-shih, 
Toushih, or Tou-ch’ih (Wade-Giles). Cantonese: Dow see, Dow si, 
Dow-si, Dowsi, or Do shih. In Japan: Hamanatto, Daitokuji Natto, 
Shiokara Natto, or Tera Natto. In the Philippines: Tausi or Taosi / 
Tao-si. In Malaysia or Thailand: Tao si. In Indonesia: Tao dji, Tao-
dji, or Tao-djie 429, 650, 884, 1840, 2122, 2201, 2259, 2268

Fermented Specialty Soyfoods–Soy Wine, Cantonese Wine Starter 
(Kiu-Tsee / Tsée), Soy Fermentation Pellicle or Bean Ferment (Tou 
Huang), Soyidli / Idli, Dosa / Dosai, Dhokla, and Soy Ogi 429, 
1592, 1842

Fermented tofu. See Tofu, Fermented

Fermented whole soybeans. See Natto, Dawa-dawa, Kinema, Thua-
nao

Ferruzzi-Montedison (Italy). Purchased Central Soya Co. (USA) in 
Oct. 1987. European crushing operations renamed Cereol on 1 Jan. 
1990. Cereol acquired by Bunge in April 2003 2079

Fertility of the soil. See Soil Science–Soil Fertility

Fertilizer, soybean meal used as. See Soybean Meal / Cake, Fiber 
(as from Okara), or Shoyu Presscake as a Fertilizer or Manure for 
the Soil

Fertilizers / Fertilizer (Incl. Foliar Sprays), Fertilization, Plant 
Nutrition, Mineral Needs, and Nutritional / Physiological Disorders 
of Soybeans (Including Chlorosis) 24, 71, 74, 77, 104, 115, 118, 
121, 123, 124, 127, 144, 146, 157, 165, 185, 189, 193, 218, 235, 
236, 261, 291, 303, 331, 336, 342, 344, 373, 380, 406, 423, 425, 
426, 427, 437, 440, 448, 477, 496, 504, 520, 528, 548, 555, 556, 
561, 563, 578, 581, 588, 595, 596, 603, 604, 617, 626, 634, 635, 
646, 662, 679, 687, 690, 691, 692, 706, 707, 732, 791, 811, 812, 
813, 847, 871, 878, 896, 914, 952, 954, 975, 978, 1008, 1021, 1026, 
1036, 1062, 1073, 1087, 1102, 1106, 1107, 1153, 1218, 1222, 1237, 
1242, 1259, 1263, 1271, 1283, 1288, 1312, 1313, 1340, 1361, 1375, 
1388, 1393, 1427, 1454, 1457, 1460, 1461, 1521, 1522, 1523, 1532, 
1534, 1538, 1572, 1589, 1592, 1595, 1600, 1609, 1636, 1651, 1653, 
1658, 1716, 1722, 1728, 1750, 1771, 1781, 1784, 1786, 1793, 1803, 
1815, 1841, 1863, 1881, 1941, 1944, 2010, 2030, 2032, 2046, 2051, 
2058, 2074, 2091, 2130, 2133, 2135, 2142, 2172, 2179, 2180, 2184, 
2194, 2208, 2229, 2237, 2251, 2266, 2301

Fiber. See Carbohydrates–Dietary Fiber

Fiber–Okara or Soy Pulp, from Making Soymilk or Tofu–Value 
Added Uses (Not Including Livestock Feeds) and Solutions to 
Disposal Problems 293

Fiber–Okara or Soy Pulp, the Residue Left from Making Soymilk 
or Tofu. Also called Bean Curd Residue, Soybean Curd Residue, 
Dou-fu-zha (Pinyin) 152, 166, 293, 347, 369, 393, 429, 565, 607, 
650, 1819, 1842, 1949

Fiber–Presscake, Residue or Dregs from Making Soy Sauce 166, 
197, 281, 478

Fiber, Soy–Bran–Etymology of This Term and Its Cognates / 
Relatives in Various Languages 596, 650, 689

Fiber, Soy–Bran (Pulverized Soybean Hulls / Seed Coats) and Other 
Uses of Soybean Hulls 596, 650, 689

Fibers (Artifi cial Wool or Textiles Made from Spun Soy Protein 
Fiber, Including Azlon, Soylon, and Soy Silk / Soysilk)–Industrial 
Uses of Soy Proteins 884, 962, 1077, 1099, 2226

Fiji. See Oceania–Fiji

Fires or explosions. See Soybean Crushing–Explosions and/or Fires 
in Soybean Solvent Extraction Plants
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Flatulence or Intestinal Gas–Caused by Complex Sugars (As the 
Oligosaccharides Raffi nose and Stachyose in Soybeans), by Fiber, 
or by Lactose in Milk 2289

Flavor / Taste Problems and Ways of Solving Them (Especially 
Beany Off-Flavors in Soy Oil, Soymilk, Tofu, Whole Dry 
Soybeans, or Soy Protein Products, and Ways of Masking or 
Eliminating Them) 10, 20, 286, 433, 1021, 1077, 1113, 1240, 2327

Flax plant or fl axseed. See Linseed Oil, Linseed Cake / Meal, or the 
Flax / Flaxseed Plant

Flour, cottonseed. See Cottonseed Flour

Flour, soy. See Soy Flour

Foam (Soft) for Seats, Mattresses, etc.–Industrial Uses of Soy Oil 
(Foaming Agents) 2351

Fodder, soybean. See Feeds / Forage from Soybean Plants or Full-
Fat Seeds

Food and Drug Administration (FDA, U.S. Dept. of Health and 
Human Services) 1955

Food uses of soybeans, breeding for. See Variety Development, 
Breeding, Selection, Evaluation, Growing, or Handling of Soybeans 
for Food Uses

Food uses of soybeans in the USA, early. See Historical–Documents 
about Food Uses of Soybeans (or Recipes) in the USA before 1900

Foodservice and institutional feeding or catering. See School Lunch 
Program

Forage, soybean. See Feeds / Forage from Soybean Plants, Feeds / 
Forage from Soybean Plants or Full-Fat Seeds

Ford, Henry (1863-1947), and His Researchers–Work with Soy–
Robert Boyer, Frank Calvert, William Atkinson, Edsel Ruddiman, 
Bob Smith, Holton W. “Rex” Diamond, and Jan Willemse 814, 818, 
821, 822, 833, 846, 856, 857, 858, 862, 904, 916, 922, 933, 974, 
994, 1019, 1077, 1168, 1274, 1275, 1276, 1634, 1903, 1904, 2226

Foreign Agricultural Service of USDA. See United States 
Department of Agriculture (USDA)–Foreign Agricultural Service 
(FAS)

Foundry cores, binder. See Binder for Sand Foundry Cores

Fouts Family of Indiana–Incl. Taylor Fouts (1880-1952), His 
Brothers Noah Fouts (1864-1938) and Finis Fouts (1866-1943), 
Their Soyland Farm (1918-1928), and Their Father Solomon Fouts 
(1826-1907) 242, 312, 487, 514, 608, 609, 713, 769, 992, 1383

France. See Europe, Western–France

Frankfurters, hot dogs, or wieners–meatless. See Meat Alternatives–
Meatless Sausages

French Polynesia. See Oceania

Frozen desserts, non-dairy. See Soy Ice Cream

Frozen tofu. See Tofu, Frozen, Dried-Frozen, or Dried Whole

Funk Brothers Seed Co. (Bloomington, Illinois). Founded in 1901 
by Eugene D. Funk, Sr. (1867-1944). Started selling soybeans in 
1903. Started Crushing Soybeans in 1924. Renamed Funk Seeds 
International, Inc. by 1972. Controlled by Ciba-Geigy by 1974 713, 
749, 757, 768, 779, 917, 942, 992, 993, 997, 1054, 1082, 1614, 
1622, 2168, 2314

Gandhi, Mohandas K. (“Mahatma”) (1869-1948). Vegetarian 
Pioneer Worldwide, and in India and England 1618, 1867, 2207

Ganmodoki. See Tofu, Fried

Gardner, Henry A. See Paint Manufacturers’ Association of the U.S.

Gas, intestinal. See Flatulence or Intestinal Gas

Gene banks. See Germplasm Collections and Resources, and Gene 
Banks

Genealogy and Family History. See Also: Obituaries, Biographies 
201, 231, 250, 650, 1306, 1491, 1616, 2253

General Mills, Inc. (Minneapolis, Minneapolis) 1077, 1489

Genetic Diversity. See Soybean–Genetic Diversity, Variability and 
Population Structure

Genetic Engineering, Transgenics, Recombinant DNA, Transgenic 
Plants and Biotechnology / Biotech 2030, 2073, 2100, 2155, 2187, 
2209, 2308, 2315, 2316, 2317, 2320, 2331, 2339, 2346, 2347, 2350

Genetics, soybean. See Breeding of Soybeans and Classical 
Genetics

Georgeson, Charles Christian (1851-1931) of Kansas and Alaska 
86, 87, 89, 99, 101, 105, 108, 111, 112, 113, 125, 133, 145, 150, 
158, 160, 170, 192, 222, 240, 244, 256, 267, 284, 349, 371, 465, 
739, 1704

Germany. See Europe, Western–Germany

Germination / viability of seeds. See Seed Germination or Viability–
Not Including Soy Sprouts

Germplasm Collections and Resources, Gene Banks, and Seed 
Stores 1235, 1527, 1612, 1613, 1622, 1679, 1703, 1708, 1884, 
1904, 1936, 1959, 2022, 2037, 2249, 2267, 2271, 2273, 2277, 2314, 
2365

Glidden Co. (The) (Chicago, Illinois, and Cleveland, Ohio). Incl. 
Durkee Famous Foods. See also: Julian, Percy 940, 994

Global Warming, Climate Change and Greenhouse Gases as 
Environmental Issues 2191, 2311, 2333
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Gluten. See Wheat Gluten

Glycerine, explosives made from. See Explosives Made from 
Glycerine

Glycine javanica or Glycine wightii. See Neonotonia wightii

Glycine soja. See Wild Annual Soybean

Glycine species, wild perennial. See Wild, Perennial Relatives of 
the Soybean

Goats Fed Soybeans, Soybean Forage, or Soybean Cake or Meal as 
Feed 453, 654, 717

Golbitz, Peter. See Soyatech (Bar Harbor, Maine)

Government policies and programs effecting soybeans. See Policies 
and programs

Grades and grading of soybeans. See Seed Quality of Soybeans–
Condition, Grading, and Grades (Moisture, Foreign Material, 
Damage, etc.)

Graham, Sylvester (1794-1851). American Health Reformer and 
Vegetarian (Actually Vegan) (New York) 522

Grain Farmers of Ontario (GFO). See Ontario Soybean Growers 
(Canada)

Grazing green soybean plants. See Feeds / Forage from Soybean 
Plants–Pasture, Grazing or Foraging

Green Manure, Use of Soybeans as, by Plowing / Turning In 
/ Under a Crop of Immature / Green Soybean Plants for Soil 
Improvement 14, 150, 151, 157, 201, 206, 207, 216, 234, 262, 291, 
318, 331, 336, 345, 347, 353, 362, 363, 368, 369, 404, 405, 408, 
411, 412, 415, 420, 426, 433, 439, 440, 446, 454, 460, 473, 483, 
502, 508, 513, 528, 534, 540, 542, 549, 560, 568, 576, 580, 581, 
595, 605, 617, 619, 624, 647, 650, 662, 693, 741, 746, 754, 761, 
762, 791, 807, 816, 817, 829, 834, 837, 839, 845, 846, 852, 858, 
859, 873, 874, 877, 891, 909, 914, 924, 963, 982, 984, 1042, 1078, 
1094, 1099, 1116, 1132, 1153, 1222, 1240, 1273, 1301, 1308, 1311, 
1320, 1327, 1331, 1332, 1349, 1429, 1502, 1612, 1613, 1680, 1701, 
1844, 1905, 2053, 2055, 2184, 2244, 2338

Green soybeans. See Soybean Seeds–Green

Green Vegetable Soybeans (Edamamé)–Machinery or Equipment 
Used for Harvesting or Picking, Sorting, Cleaning, and / or 
Shelling, Threshing, or Depodding 917, 1568, 2159, 2183, 2223, 
2238, 2285, 2365

Green Vegetable Soybeans–Etymology of This Term and Its 
Cognates / Relatives in Various Languages 4, 99, 580, 615, 780, 
829, 917, 997, 2238

Green Vegetable Soybeans–Horticulture–How to Grow as a Garden 
Vegetable or Commercially 378, 429, 732, 886, 917, 1840, 1932, 

2159, 2237

Green Vegetable Soybeans Industry and Market Statistics, Trends, 
and Analyses–By Geographical Region 2236, 2238, 2284

Green Vegetable Soybeans Industry and Market Statistics, Trends, 
and Analyses–Individual Companies 2223, 2284, 2285, 2321

Green Vegetable Soybeans–Large-Seeded Vegetable-Type or Edible 
Soybeans, General Information About, Not Including Use As Green 
Vegetable Soybeans 105, 727, 891, 970, 971, 972, 973, 999, 1163, 
1231, 1503, 1612, 1613, 1675, 1818, 2157

Green Vegetable Soybeans–Leaves of the Soybean Plant Used as 
Food or Medicine. Called Huo in Chinese 1, 2

Green Vegetable Soybeans–Marketing of 2327

Green Vegetable Soybeans–The Word Edamame (Japanese-Style, 
in the Pods), Usually Grown Using Vegetable-Type Soybeans–
Appearance in European-Language Documents 86, 99, 111, 125, 
2223, 2238, 2284, 2285, 2321, 2325, 2365

Green Vegetable Soybeans, Usually Grown Using Vegetable-Type 
Soybeans 4, 48, 59, 68, 86, 99, 111, 112, 120, 125, 152, 229, 243, 
355, 374, 375, 378, 410, 415, 429, 443, 472, 473, 536, 580, 607, 
615, 647, 650, 714, 732, 762, 765, 780, 829, 834, 842, 846, 852, 
870, 877, 884, 886, 909, 912, 917, 954, 961, 982, 987, 989, 993, 
994, 997, 1001, 1005, 1021, 1026, 1034, 1045, 1082, 1083, 1093, 
1098, 1099, 1113, 1138, 1232, 1240, 1451, 1484, 1509, 1512, 1513, 
1568, 1592, 1696, 1819, 1840, 1884, 1887, 1932, 1971, 1998, 2004, 
2007, 2009, 2104, 2122, 2159, 2173, 2183, 2223, 2236, 2237, 2238, 
2239, 2284, 2285, 2321, 2322, 2325, 2327, 2328, 2329, 2330, 2341, 
2364, 2365

Green Vegetable Soybeans–Vegetable-Type, Garden-Type, or 
Edible of Food-Grade Soybeans, General Information About, 
Including Use As Green Vegetable Soybeans 886, 917, 987, 994, 
997, 1001, 1021, 1232, 1568, 1696, 1932, 2017, 2159, 2365

Grilled tofu. See Tofu, Grilled. Japanese-Style

Grits, roasted soy. See Roasted Whole Soy Flour (Kinako–Dark 
Roasted with Dry Heat, Full-Fat) and Grits

Groundnuts. See Peanut, Peanuts

Growth regulators / substances -. See Soybean–Growth Regulators 
/ Substances

Guam. See Oceania–Guam

Haage & Schmidt (Erfurt, Germany) 171, 484

Haberlandt, Friedrich J. (1826-1878, Hochschule fuer Bodencultur, 
Vienna, Austria) 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 29, 
30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 47, 49, 50, 51, 53, 54, 
55, 57, 58, 59, 64, 65, 71, 150, 155, 171, 244, 318, 323, 326, 327, 
328, 345, 371, 523, 524, 525, 557, 650, 771, 798, 864, 876, 962, 
1101, 1113, 2253
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Haberlandt soybean variety. See Soybean Varieties USA–
Haberlandt

Hackleman, Jay C. (1888-1970, Extension Agronomist, Univ. of 
Illinois) 609, 662, 706, 722, 769, 776, 777, 992, 994, 1415, 1483

Hamanatto Fermented Black Soybeans–from Japan. In Japan called 
Hamanatto or (formerly) Hamananatto 650

Hamanatto / Hamananatto. See Hamanatto Fermented Black 
Soybeans–from Japan

Hansa Muehle AG. See Oelmuehle Hamburg AG (Hamburg, 
Germany)

Hansa Muehle / Hansa Mühle (The Hansa Mill) and Hanseatische 
Muehlenwerke AG. Incl. the Work of Hermann Bollmann and 
Bruno Rewald, PhD 960, 1782, 2111

Harry N. Hammond Seed Co. (Decatur, Michigan) 172, 202, 212

Hartwig, Edgar Emerson (1913-1996, North Carolina and 
Mississippi). Soybean Breeder for the U.S. South 1032, 1061, 1073, 
1087, 1091, 1102, 1106, 1107, 1134, 1199, 1202, 1203, 1205, 1218, 
1250, 1267, 1318, 1325, 1328, 1334, 1351, 1409, 1433, 1472, 1474, 
1475, 1508, 1527, 1542, 1543, 1612, 1613, 1686, 1697, 1903, 1904

Harvester, pre-Combine 160, 162, 209

Harvesting and Threshing Soybeans (Including Use of Chemical 
Defoliation and Defoliants to Facilitate Harvesting) 44, 150, 160, 
162, 171, 178, 183, 184, 185, 186, 201, 203, 209, 225, 226, 242, 
259, 278, 281, 284, 315, 326, 327, 328, 329, 335, 337, 345, 346, 
358, 361, 371, 379, 393, 400, 401, 402, 406, 407, 412, 416, 420, 
423, 426, 429, 434, 440, 442, 444, 457, 460, 479, 482, 486, 487, 
489, 491, 494, 513, 516, 517, 528, 533, 535, 536, 544, 549, 555, 
556, 558, 561, 565, 566, 567, 574, 580, 582, 587, 594, 595, 597, 
599, 600, 602, 621, 622, 627, 633, 635, 641, 650, 651, 656, 659, 
661, 680, 684, 687, 703, 704, 710, 713, 718, 719, 722, 734, 740, 
741, 744, 747, 761, 767, 769, 779, 780, 799, 808, 811, 812, 813, 
829, 834, 836, 846, 851, 857, 871, 873, 874, 888, 917, 918, 922, 
929, 948, 951, 954, 980, 982, 999, 1000, 1004, 1005, 1015, 1017, 
1026, 1035, 1048, 1063, 1082, 1099, 1106, 1128, 1146, 1189, 1191, 
1194, 1221, 1243, 1245, 1272, 1273, 1287, 1294, 1301, 1312, 1320, 
1325, 1331, 1333, 1334, 1337, 1343, 1377, 1380, 1391, 1446, 1451, 
1481, 1512, 1538, 1552, 1568, 1581, 1592, 1610, 1627, 1633, 1650, 
1652, 1692, 1704, 1727, 1750, 1782, 1797, 1822, 1840, 1842, 1882, 
2004, 2130, 2159, 2194, 2219, 2223, 2230, 2238, 2285, 2330

Hawaii. See United States–States–Hawaii

Hay, soybean. See Feeds / Forage from Soybean Plants–Hay

Healing arts, alternative. See Medicine–Alternative

Health food companies in England. See Pitman Health Food 
Company

Health Food Stores / Shops (mostly USA)–Early (1877 to 1970s) 

867

Health foods manufacturers. See Baker, Bill

Health Foods Movement and Industry in Australia, New Zealand 
and the Pacifi c Islands 867

Health foods movement in Los Angeles, California. See Baker, Bill

Hemp Oil or Hempseed Oil (from the seeds of Cannabis sativa) 
229, 630, 671, 673, 676, 677, 932

Hemp (Cannabis sativa)–Used as a Source of Fiber for Textiles or 
Paper, Protein (Edestin), or Seeds (Asanomi). Includes Marijuana 
/ Marihuana. See Also Hemp Oil or Hempseed Oil. Does NOT 
include Wild Hemp (Sesbania macrocarpa) or Sunn Hemp 
(Crotolaria juncea) or Manila hemp (Musa textilis, a species of 
plantain) 1, 2, 3, 80, 90, 102, 105, 122, 229, 341, 348, 369, 630, 
671, 672, 673, 676, 677, 809, 811, 813, 932, 1138, 1312

Herbicides. See Weeds–Control and Herbicide Use

Hexane. See Solvents

Higashimaru. See Soy Sauce Companies (Asia)

Higeta. See Soy Sauce Companies (Asia)

Historical–Documents about Food Uses of Soybeans (or Recipes) 
in the USA before 1900 4, 5, 6, 11, 14, 15, 50, 71, 76, 79, 126, 140, 
192

Historical–Documents on Soybeans or Soyfoods Published Before 
1900 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 
20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 
38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 
56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 
74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 
92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 
107, 108, 109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 
121, 122, 123, 124, 125, 126, 127, 128, 129, 130, 131, 132, 133, 
134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146, 
147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 
160, 161, 162, 163, 164, 165, 166, 167, 168, 169, 170, 171, 172, 
173, 174, 175, 176, 177, 178, 179, 180, 181, 182, 183, 184, 185, 
186, 187, 188, 189, 190, 191, 192, 193, 194, 195, 196, 197, 198, 
199, 200

Historical–Documents on Soybeans or Soyfoods Published from 
1900 to 1923 201, 202, 203, 204, 205, 206, 207, 208, 209, 210, 211, 
212, 213, 214, 215, 216, 217, 218, 219, 220, 221, 222, 223, 224, 
225, 226, 227, 228, 229, 230, 231, 232, 233, 234, 235, 236, 237, 
238, 239, 240, 241, 242, 243, 244, 245, 246, 247, 248, 249, 250, 
251, 252, 253, 254, 255, 256, 257, 258, 259, 260, 261, 262, 263, 
264, 265, 266, 267, 268, 269, 270, 271, 272, 273, 274, 275, 276, 
277, 278, 279, 280, 281, 282, 283, 284, 285, 286, 287, 288, 289, 
290, 291, 292, 293, 294, 295, 296, 297, 298, 299, 300, 301, 302, 
303, 304, 305, 306, 307, 308, 309, 310, 311, 312, 313, 314, 315, 
316, 317, 318, 319, 320, 321, 322, 323, 324, 325, 326, 327, 328, 
329, 330, 331, 332, 333, 334, 335, 336, 337, 338, 339, 340, 341, 
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342, 343, 344, 345, 346, 347, 348, 349, 350, 351, 352, 353, 354, 
355, 356, 357, 358, 359, 360, 361, 362, 363, 364, 365, 366, 367, 
368, 369, 370, 371, 372, 373, 374, 375, 376, 377, 378, 379, 380, 
381, 382, 383, 384, 385, 386, 387, 388, 389, 390, 391, 392, 393, 
394, 395, 396, 397, 398, 399, 400, 401, 402, 403, 404, 405, 406, 
407, 408, 409, 410, 411, 412, 413, 414, 415, 416, 417, 418, 419, 
420, 421, 422, 423, 424, 425, 426, 427, 428, 429, 430, 431, 432, 
433, 434, 435, 436, 437, 438, 439, 440, 441, 442, 443, 444, 445, 
446, 447, 448, 449, 450, 451, 452, 453, 454, 455, 456, 457, 458, 
459, 460, 461, 462, 463, 464, 465, 466, 467, 468, 469, 470, 471, 
472, 473, 474, 475, 476, 477, 478, 479, 480, 481, 482, 483, 484, 
485, 486, 487, 488, 489, 490, 491, 492, 493, 494, 495, 496, 497, 
498, 499, 500, 501, 502, 503, 504, 505, 506, 507, 508, 509, 510, 
511, 512, 513, 514, 515, 516, 517, 518, 519, 520, 521, 522, 523, 
524, 525, 526, 527, 528, 529, 530, 531, 532, 533, 534, 535, 536, 
537, 538, 539, 540, 541, 542, 543, 544, 545, 546, 547, 548, 549, 
550, 551, 552, 553, 554, 555, 556, 557, 558, 559, 560, 561, 562, 
563, 564, 565, 566, 567, 568, 569, 570, 571, 572, 573, 574, 575, 
576, 577, 578, 579, 580, 581, 582, 583, 584, 585, 586, 587, 588, 
589, 590, 591, 592, 593, 594, 595, 596, 597, 598, 599, 600, 601, 
602, 603, 604, 605, 606, 607, 608, 609, 610, 611, 612, 613, 614, 
615, 616, 617, 618, 619, 620, 621, 622, 623, 624, 625, 626, 627, 
628, 629, 630, 631, 632, 633, 634, 635, 636, 637, 638, 639, 640, 
641, 642, 643, 644, 645, 646, 647, 648, 649, 650, 651, 652, 653, 
654, 655, 656, 657, 658, 659, 660, 661, 662, 663, 664, 665, 666, 
667, 668, 669, 670, 671, 672, 673, 674, 675, 676, 677, 678, 679, 
680, 681

Historical–Earliest Document Seen Containing a Particular Word, 
Term, or Phrase 14, 20, 27, 45, 50, 54, 63, 68, 71, 73, 79, 81, 83, 85, 
87, 91, 99, 103, 108, 112, 116, 117, 118, 122, 123, 126, 127, 129, 
130, 133, 139, 140, 150, 157, 158, 160, 162, 169, 175, 184, 192, 
201, 203, 216, 219, 222, 225, 231, 232, 242, 259, 262, 274, 284, 
290, 292, 299, 315, 326, 327, 328, 342, 347, 358, 359, 361, 369, 
371, 385, 393, 404, 405, 412, 423, 432, 439, 442, 463, 464, 472, 
473, 484, 486, 492, 500, 516, 558, 561, 567, 589, 607, 608, 609, 
615, 650, 653, 659, 688, 689, 693, 722, 762, 768, 780, 782, 804, 
826, 829, 833, 835, 846, 884, 917, 922, 940, 995, 1021, 1026, 1051, 
1138, 1184, 1188, 1230, 1240, 1272, 1490, 1550, 1622, 1675, 1692, 
1704, 1947, 2075, 2212, 2220, 2282

Historical–Earliest Document Seen of a Particular Type 50, 1168

Historical–Earliest Document Seen on a Particular Geographical 
Area–a Nation / Country, U.S. State, Canadian Province, or 
Continent 10, 14, 16, 18, 19, 20, 21, 23, 29, 33, 37, 50, 53, 66, 71, 
94, 111, 126, 128, 133, 152, 153, 174, 180, 190, 194, 196, 199, 306, 
368, 386, 394, 414, 432, 439, 451, 472, 473, 474, 484, 494, 500, 
596, 602, 619, 639, 648, 663, 665, 666, 667, 668, 669, 688, 696, 
751, 754, 829, 836, 837, 841, 853, 859, 860, 866, 870, 872, 873, 
884, 894, 906, 1026, 1051, 1054, 1101, 1139, 1147, 1198, 1287, 
1349, 1363, 1485, 1526, 1537, 1609, 1690, 1691, 1732, 1735, 1764, 
1774, 1775, 1808, 1811, 1820, 1853, 1875, 1879, 1881, 1911, 2050, 
2232

Historical–Earliest Document Seen on a Particular Subject 8, 14, 
16, 51, 61, 64, 72, 86, 111, 115, 120, 125, 150, 151, 160, 171, 172, 
201, 216, 222, 223, 225, 229, 231, 290, 293, 312, 361, 377, 379, 
393, 404, 416, 423, 435, 516, 565, 608, 630, 689, 733, 761, 768, 
844, 853, 867, 872, 1022, 1083, 1095, 1097, 1108, 1145, 1220, 

1240, 1402, 1491, 1596, 1708, 2223

Historical–Earliest Document Seen on a Particular Subject 1, 2, 3, 
4, 8, 10, 14, 16, 18, 19, 20, 21, 23, 27, 29, 35, 37, 48, 50, 60, 61, 66, 
71, 74, 91, 94, 99, 105, 106, 108, 111, 115, 117, 120, 123, 125, 126, 
127, 128, 130, 133, 139, 140, 150, 151, 152, 153, 157, 169, 172, 
174, 175, 178, 180, 184, 190, 192, 194, 195, 196, 199, 201, 203, 
210, 216, 219, 222, 223, 225, 229, 231, 242, 250, 251, 259, 261, 
262, 267, 273, 274, 278, 281, 284, 285, 292, 293, 296, 306, 312, 
314, 315, 323, 335, 339, 342, 347, 348, 357, 361, 368, 371, 377, 
379, 386, 393, 394, 404, 405, 414, 416, 417, 423, 427, 432, 435, 
439, 443, 451, 458, 474, 480, 486, 488, 489, 490, 492, 494, 498, 
500, 502, 505, 507, 512, 513, 516, 519, 522, 532, 535, 540, 557, 
561, 567, 572, 582, 584, 586, 594, 596, 602, 609, 611, 619, 622, 
630, 639, 641, 648, 650, 651, 653, 659, 663, 665, 666, 667, 668, 
669, 688, 696, 722, 732, 733, 734, 739, 740, 754, 761, 768, 780, 
804, 826, 827, 829, 833, 836, 837, 840, 841, 844, 846, 853, 856, 
857, 859, 860, 866, 867, 870, 872, 873, 884, 894, 906, 917, 932, 
994, 997, 1025, 1051, 1054, 1082, 1108, 1109, 1122, 1133, 1139, 
1145, 1188, 1189, 1190, 1198, 1220, 1230, 1240, 1242, 1272, 1274, 
1290, 1343, 1349, 1363, 1381, 1383, 1402, 1491, 1513, 1526, 1533, 
1537, 1573, 1579, 1596, 1622, 1690, 1691, 1692, 1708, 1732, 1764, 
1774, 1775, 1801, 1808, 1811, 1829, 1852, 1875, 1877, 1879, 1881, 
1884, 1896, 1965, 1969, 2050, 2104, 2220, 2223, 2232, 2260, 2328

Historical–Earliest Document Seen That Mentions a Particular 
Soybean Variety 99, 105, 127, 128, 150, 203, 210, 225, 250, 259, 
267, 273, 278, 285, 296, 307, 314, 342, 350, 386, 417, 443, 480, 
489, 490, 492, 507, 512, 535, 540, 567, 572, 582, 594, 605, 622, 
651, 732, 739, 804, 836, 917, 997, 1054, 1513, 1622, 1801, 1877, 
1965, 2104

Historical–Important Documents (Published After 1923) About 
Soybeans or Soyfoods Before 1900 589, 1312

Historically Important Events, Trends, or Publications 429, 580, 
849, 1909

History–Chronology. See Chronology / Timeline

History of the Soybean–Myths and Early Errors Concerning Its 
History 833, 994

History. See also Historical–Earliest..., Biography, Chronology / 
Timeline, and Obituaries 23, 63, 137, 197, 201, 229, 284, 314, 326, 
327, 328, 378, 393, 415, 429, 440, 461, 463, 464, 484, 492, 522, 
524, 525, 533, 557, 565, 580, 582, 589, 596, 619, 640, 641, 650, 
662, 663, 665, 666, 667, 668, 669, 690, 691, 692, 693, 713, 732, 
733, 739, 751, 757, 761, 772, 788, 798, 799, 800, 811, 812, 813, 
817, 856, 861, 867, 881, 884, 888, 889, 902, 913, 915, 938, 954, 
974, 980, 994, 1026, 1060, 1063, 1066, 1073, 1082, 1100, 1101, 
1106, 1107, 1141, 1168, 1184, 1256, 1294, 1302, 1303, 1368, 1383, 
1400, 1419, 1464, 1483, 1484, 1514, 1520, 1565, 1592, 1595, 1612, 
1613, 1616, 1627, 1630, 1646, 1649, 1662, 1665, 1668, 1675, 1681, 
1701, 1704, 1718, 1747, 1749, 1757, 1775, 1821, 1831, 1860, 1898, 
1905, 1906, 1967, 1989, 2001, 2011, 2012, 2028, 2051, 2056, 2072, 
2079, 2111, 2155, 2162, 2163, 2164, 2168, 2181, 2187, 2194, 2197, 
2204, 2206, 2224, 2226, 2238, 2253, 2275, 2285, 2297, 2300, 2313, 
2318, 2319, 2320, 2338, 2343, 2351, 2352, 2365
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Hogging down soybeans. See Forage from Soybean Plants–
Hogging Down

Hohnen Oil Co., Ltd. (Tokyo, Japan). Also spelled Hônen or Honen. 
Formerly Suzuki Shoten (Suzuki & Co.) 1773

Holland. See Europe, Western–Netherlands

Holmberg, Sven A. (1894-1982, Fiskeby, Norrköping, Sweden). 
Soybean Breeder for the Far North 1159, 1163, 1223, 1230, 1719, 
1748, 1825, 1834, 1898, 2078

Home Economics, Bureau of. See United States Department of 
Agriculture (USDA)–Bureau of Human Nutrition and Home 
Economics

Homemade soy sprouts. See Soy Sprouts, Homemade–How to 
Grow at Home or on a Laboratory Scale, by Hand

Honeybees. See Bees

Hong Kong. See Asia, East–Hong Kong

Horse bean. See Broad Bean (Vicia faba)

Horses, Ponies, Mules, Donkeys or Asses Fed Soybeans, Soybean 
Forage, or Soybean Cake or Meal as Feed 8, 68, 105, 122, 152, 199, 
229, 301, 361, 372, 373, 434, 473, 489, 504, 514, 523, 717, 726, 
884

Hulls, soybean, uses. See Fiber, Soy

Human Nutrition–Human Trials 650, 1234

Hunger, Malnutrition, Famine, Food Shortages, and Mortality 
Worldwide 788, 1312, 1455, 1595, 1756, 1758, 1855, 2030, 2205, 
2333

Hyacinth Bean. Lablab purpureus (L.) Sweet; formerly Dolichos 
lablab. Also Called Bonavist Bean, Egyptian Kidney Bean, 
Egyptian Lentil. In South and Southeast Asia Called Lablab Bean. 
Chinese–Biandou (W.-G. Pien Tou) 463, 527, 758, 775, 1314, 1344, 
1425, 1939, 2230

Hydraulic presses. See Soybean Crushing–Equipment–Hydraulic 
Presses

Hydrogenated Products (Margarine, Shortening, Soy Oil) Industry 
and Market Statistics, Trends, and Analyses–By Geographical 
Region 922, 1093, 1110

Hydrogenation. See Margarine, Shortening, Trans Fatty Acids, 
Vanaspati, also Margarine and Shortening

Hydrogenation of Soybean Oil, Soy Fatty Acids, or Soy Lecithin 
635, 933, 1182, 2105

Hymowitz, Theodore (Soybean Historian and Prof. of Plant 
Breeding, Univ. of Illinois) 1533, 1558, 1580

Ice cream, soy. See Soy Ice Cream

Identity Preserved / Preservation 2344

IG Farben (I.G. Farbenindustrie), the German Dye and Chemical 
Trust 931, 933, 960, 986, 990, 1100, 1103, 1113, 1623

IITA (Nigeria). See International Institute of Tropical Agriculture 
(IITA) (Ibadan, Nigeria)

Illinois. See United States–States–Illinois

Illinois, University of (Urbana-Champaign, Illinois). Soyfoods 
Research & Development 852, 886, 917, 2285

Illumination or Lighting by Burning Soy Oil in Wicked Oil Lamps 
Like Kerosene–Industrial Uses of Soy Oil as a Non-Drying Oil 229, 
347, 393, 443, 472, 473, 565, 640, 714, 885

Illustrations, Not About Soy, Published before 1924. See also 
Photos 465

Illustrations (Often Line Drawings) Published before 1924. See also 
Photographs 14, 16, 23, 72, 139, 150, 155, 156, 157, 166, 171, 175, 
186, 191, 200, 203, 247, 250, 277, 282, 299, 315, 326, 327, 328, 
371, 378, 379, 395, 400, 416, 429, 445, 463, 464, 557, 566, 568, 
587, 596, 602, 626, 641, 693, 694

Illustrations Published after 1923. See also Photographs 980, 994, 
1129, 1429, 1692, 1718, 1864, 2184, 2206, 2230, 2315

Implements, agricultural. See Machinery (Agricultural), 
Implements, Equipment and Mechanization

Important Documents #1–The Very Most Important 1, 3, 8, 10, 11, 
14, 16, 18, 19, 20, 21, 23, 25, 29, 33, 34, 35, 37, 38, 40, 48, 50, 51, 
53, 59, 60, 61, 64, 66, 71, 72, 74, 79, 81, 86, 94, 99, 105, 106, 111, 
112, 115, 117, 120, 123, 125, 126, 127, 128, 133, 140, 150, 151, 
152, 153, 160, 171, 172, 174, 178, 180, 190, 194, 195, 196, 199, 
201, 203, 204, 206, 210, 216, 222, 223, 225, 229, 231, 242, 250, 
251, 259, 267, 273, 278, 281, 285, 290, 292, 293, 296, 306, 307, 
312, 314, 323, 326, 327, 328, 335, 342, 348, 349, 350, 357, 361, 
368, 377, 379, 386, 393, 394, 404, 405, 412, 414, 416, 417, 423, 
429, 432, 435, 439, 443, 451, 458, 460, 463, 464, 472, 473, 474, 
480, 484, 486, 488, 489, 490, 492, 494, 498, 500, 502, 507, 512, 
516, 519, 532, 535, 540, 560, 561, 565, 567, 572, 579, 582, 584, 
586, 589, 594, 596, 602, 605, 609, 619, 622, 630, 635, 639, 648, 
650, 651, 653, 659, 663, 665, 666, 667, 668, 669, 688, 689, 693, 
696, 710, 722, 725, 732, 733, 739, 740, 747, 751, 754, 761, 768, 
780, 783, 804, 805, 807, 811, 812, 813, 829, 836, 837, 841, 844, 
846, 853, 856, 857, 859, 860, 861, 864, 865, 866, 867, 870, 871, 
872, 873, 874, 877, 882, 884, 888, 890, 894, 898, 899, 906, 911, 
913, 916, 917, 932, 953, 994, 997, 1022, 1025, 1026, 1045, 1051, 
1054, 1097, 1101, 1106, 1107, 1108, 1109, 1127, 1132, 1139, 1144, 
1145, 1147, 1149, 1176, 1188, 1189, 1190, 1198, 1230, 1240, 1242, 
1253, 1256, 1272, 1274, 1287, 1312, 1337, 1343, 1349, 1352, 1363, 
1381, 1382, 1383, 1402, 1409, 1419, 1485, 1490, 1491, 1496, 1513, 
1526, 1533, 1537, 1573, 1579, 1595, 1596, 1609, 1612, 1613, 1627, 
1675, 1680, 1690, 1691, 1695, 1704, 1708, 1719, 1732, 1735, 1749, 
1764, 1765, 1767, 1768, 1774, 1775, 1794, 1801, 1808, 1811, 1812, 
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1816, 1820, 1821, 1842, 1852, 1853, 1875, 1877, 1879, 1881, 1903, 
1904, 1911, 1965, 1969, 2001, 2036, 2050, 2096, 2104, 2159, 2162, 
2163, 2170, 2194, 2197, 2204, 2209, 2223, 2232, 2238, 2296, 2298

Important Documents #2–The Next Most Important 27, 68, 91, 108, 
130, 169, 184, 208, 219, 274, 284, 402, 406, 444, 523, 557, 558, 
600, 607, 611, 656, 657, 734, 744, 799, 826, 835, 840, 862, 907, 
922, 935, 956, 958, 974, 980, 1021, 1084, 1085, 1086, 1093, 1110, 
1122, 1234, 1311, 1355, 1454, 1593, 1677, 1692, 1720, 1792, 1826, 
2131, 2259

Imports. See Trade of Soybeans, Oil & Meal, or see Individual 
Soyfoods Imported

India. See Asia, South–India

Indian Agricultural Research Institute. See Asia, South–India. Work 
of the Indian Agricultural Research Institute (IARI, New Delhi) 
with Soyabeans in India

Indian Council of Agricultural Research (ICAR). See Asia, South–
India. Work of the Indian Council of Agricultural Research (ICAR)

Indiana. See United States–States–Indiana

Indiana Soy Pioneers. See Central Soya Co., Fouts Family, Meharry

Indonesia. See Asia, Southeast–Indonesia

Indonesians Overseas, Especially Work with Soy 860

Indonesian-style fermented soybean paste. See Tauco–Indonesian-
Style Fermented Soybean Paste

Indonesian-style soy sauce. See Soy Sauce, Indonesian Style or 
from the Dutch East Indies (Kecap, Kécap, Kechap, Ketjap, Kétjap) 
Ketchup / Catsup

Industrial uses of soy oil. See Fatty Acids for Non-Drying or Drying 
Applications (As in Hot-Melt Glues or the Curing Component of 
Epoxy Glues)

Industrial uses of soy oil as a drying oil. See Adhesives, Asphalt 
Preservation Agents, Caulking Compounds, Artifi cial Leather, and 
Other Minor or General Uses, Ink for Printing, Paints, Varnishes, 
Enamels, Lacquers, and Other Protective / Decorative Coatings, 
Rubber Substitutes or Artifi cial / Synthetic Rubber (Factice)

Industrial uses of soy oil as a non-drying oil. See Lubricants, 
Lubricating Agents, and Axle Grease for Carts

Industrial Uses of Soy Oil (General) 472, 473, 484, 514, 558, 714, 
804, 980, 982, 1023, 1130, 1240, 1273, 1304

Industrial uses of soy oils. See Foams (Soft) for Seats

Industrial uses of soy proteins. See Fibers (Artifi cial Wool or 
Textiles Made from Spun Soy Protein Fibers, Including Azlon, 
Soylon, and Soy Silk / Soysilk), Paints (Especially Water-Based 
Latex Paints), Paper Coatings or Sizings, or Textile Sizing, Plastics 

(Including Molded Plastic Parts, Plastic Film, Disposable Eating 
Utensils and Tableware–From Spoons to Plates, and Packaging 
Materials)

Industrial Uses of Soy Proteins–General and Minor Uses–Galalith, 
Sojalith, Celluloid, Cosmetics (Lotions and Soaps), Rubber 
Substitutes, Insecticides, etc. See also Culture Media as for 
Antibiotics Industry 472, 473, 954, 980, 982, 1424

Industrial uses of soy proteins (including soy fl our). See Adhesives 
or Glues for Plywood, Other Woods, Wallpaper, or Building 
Materials

Industrial uses of soybeans. See Chemurgy, the Farm Chemurgic 
Movement, and the Farm Chemurgic Council (USA, 1930s to 
1950s) Including, New Uses Movement (USA, starting 1987), 
Successor to the Farm Chemurgic Movement (1930s to 1950s), Soy 
Protein, Industrial Uses of–Other, Soybean Meal / Cake, Fiber (as 
from Okara), or Shoyu Presscake as a Fertilizer or Manure for the 
Soil

Industrial Uses of Soybeans (General Non-Food, Non-Feed) 536, 
714, 888, 903, 954, 961, 1026, 1113, 1144, 2105

Industrial Uses of Soybeans (Non-Food, Non-Feed)–Industry and 
Market Statistics, Trends, and Analyses–By Geographical Region 
377, 416, 516, 903, 959, 1110, 1132, 1145, 1516, 2201

Industrial Uses of Soybeans (Non-Food, Non-Feed)–Industry and 
Market Statistics, Trends, and Analyses–Larger Companies (Ford 
Motor Co., I.F. Laucks, O’Brien Varnish Co., The Drackett Co., 
ADM, General Mills, etc.) 833, 2226

Industrial uses of soybeans or soy products. See Culture Media / 
Medium (for Growing Microorganisms)

Industry and Market Analyses and Statistics–Market Studies 630, 
1424, 1842, 2212, 2220

Infant Foods and Infant Feeding, Soy-based. See Also Infant 
Formulas, Soy-based 769, 829, 834, 1596, 1867, 2161, 2162

Infant Formula / Formulas, Soy-based, Including Effects on Infant 
Health (Alternatives to Milk. Usually Fortifi ed and Regulated. 
Since 1963 Usually Made from Soy Protein Isolates) 1234

Information. See Computer Software and Modeling / Simulation 
Related to Soya, Computers (General) and Computer Hardware 
Related to Soybean Production and Marketing. See also: Computer 
Software

Information, computerized. See Computerized Databases and 
Information Services, and Websites

Ink for Printing–Industrial Uses of Soy Oil as a Drying Oil 416, 
492, 714, 741, 799, 807, 857, 869, 885, 922, 993, 1512, 2275

Inoculum / inocula of nitrogen fi xing bacteria for soybeans. See 
Nitrogen Fixing Cultures
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Insects–Pest Control. See also: Integrated Pest Management 27, 32, 
33, 37, 38, 50, 53, 60, 73, 160, 178, 201, 203, 225, 243, 406, 409, 
412, 420, 429, 463, 464, 471, 481, 487, 490, 494, 522, 554, 575, 
635, 637, 650, 690, 691, 692, 693, 705, 732, 769, 780, 783, 826, 
841, 852, 884, 886, 917, 931, 934, 943, 944, 945, 946, 980, 1027, 
1032, 1034, 1045, 1060, 1099, 1243, 1256, 1257, 1266, 1301, 1331, 
1337, 1345, 1373, 1375, 1380, 1387, 1391, 1395, 1397, 1423, 1424, 
1429, 1500, 1512, 1520, 1537, 1538, 1548, 1552, 1578, 1581, 1592, 
1600, 1602, 1627, 1652, 1681, 1682, 1701, 1727, 1737, 1750, 1805, 
1814, 1816, 1817, 1819, 1820, 1822, 1823, 1826, 1842, 1845, 1856, 
1866, 1890, 1891, 1902, 1904, 1936, 1945, 1949, 1951, 1952, 1972, 
1974, 1979, 1991, 2017, 2043, 2051, 2058, 2100, 2101, 2106, 2125, 
2131, 2133, 2144, 2145, 2150, 2152, 2158, 2163, 2164, 2165, 2168, 
2174, 2184, 2194, 2197, 2200, 2205, 2209, 2221, 2230, 2252, 2257, 
2263, 2276

Institut de Recherches Agronomiques Tropicales (IRAT–Tropical 
Institute of Agronomic Research) 1609, 1690, 1720, 1767, 1768, 
1811, 1875, 1899, 1933, 1964, 1974, 2005, 2083, 2162, 2194, 2232

Integrated Pest Management (IPM) and Biological Control 2168, 
2184, 2216

Intercropping–use of soybeans in. See Cropping Systems: 
Intercropping, Interplanting, or Mixed Cropping

International Institute of Agriculture (IIA) (Rome) 630, 670, 671, 
672, 673, 674, 675, 676, 677, 859, 860, 861, 864, 865, 866, 870, 
871, 872, 873, 874, 877, 884, 932, 983, 1067

International Institute of Tropical Agriculture (IITA) (Ibadan, 
Nigeria) 1706, 1707, 1708, 1745, 1774, 1796, 1856, 1883, 1889, 
1920, 1945, 1947, 1954, 1973, 2083, 2087, 2131, 2157, 2162, 2163, 
2164, 2165, 2174, 2177, 2194, 2205, 2258, 2298, 2357

International Nutrition Laboratory. See Miller, Harry W. (M.D.) 
(1879-1977)

International soybean programs. See AVRDC–The World Vegetable 
Center (Shanhua, Taiwan), INTSOY–International Soybean 
Program (Univ. of Illinois, Urbana, Illinois), International Institute 
of Agriculture (IIA) (Rome), International Institute of Tropical 
Agriculture (IITA) (Ibadan, Nigeria), United Nations (Including 
UNICEF, FAO, UNDP, UNESCO, and UNRRA) Work with Soy, 
Institut de Recherches Agronomiques Tropicales (IRAT–Tropical 
Institute of Agronomic

Introduction of foreign plants to the USA. See United States 
Department of Agriculture (USDA)–Section of Foreign Seed and 
Plant Introduction

INTSOY–International Soybean Program (Univ. of Illinois, Urbana, 
Illinois). Founded July 1973. Initially (from 1971) named Program 
for International Research, Improvement and Development of 
Soybeans (PIRIDS) 1677, 1737, 1740, 1760, 1762, 1775, 1778, 
1789, 1811, 1812, 1813, 1820, 1821, 1838, 1874, 1875, 1879, 1890, 
1896, 1907, 1911, 1921, 1925, 1949, 1964, 1968, 1994, 2009, 2023, 
2036, 2041, 2042, 2050, 2063, 2083, 2086, 2156, 2157, 2159, 2160, 
2165, 2177, 2194, 2314

Iodine number. See Soy Oil Constants–Iodine Number

Iowa. See United States–States–Iowa

Iowa State University / College (Ames, Iowa), and Univ. of Iowa 
(Iowa City) 987, 1509, 1518

IRAT. See Institut de Recherches Agronomiques Tropicales (IRAT)

Iron Availability, Absorption, and Content of Soybean Foods and 
Feeds 73, 79, 714

Irradiation of Soybeans for Breeding and Variety Development 
(Usually Gamma Irradiation to Cause Mutations) 2221, 2239, 2273, 
2320

Isofl avones in soybeans and soyfoods. See Estrogens, Incl. 
Genistein, Daidzein, etc.

Isolated soy proteins. See Soy Proteins–Isolates

Israel. See Asia, Middle East–Israel and Judaism

Ito San soybean variety. See Soybean Varieties USA–Ito San

Ivory Coast. See Africa–Côte d’Ivoire

Jack Bean. Canavalia ensiformis (L.) D.C. Also Called Sword Bean 
(Erroneously; it is Canavalia gladiata) and Horse Bean (Rarely). 
Chinese–Daodou (pinyin); formerly Tao-tou (Wade-Giles) 463, 639, 
1691

Jackson, James Caleb (1811-1881). American Health Reformer and 
Vegetarian (New York) 367

Jacob Hartz Seed Co. (Stuttgart, Arkansas). Founded by Jacob 
Hartz, Sr. (1888-1963) in 1942. Continued by Jake Hartz, Jr. 
(1920- ). Acquired by Monsanto in April 1983. Headquarters at Des 
Moines, Iowa, since Jan. 1998 1900, 1901

James J.H. Gregory (Marblehead, Massachusetts) 225

Jang–Korean-Style Fermented Soybean Paste. Includes Doenjang, 
Denjang / Dwenjang / Doen Jang / Daen Chang / Toenjang 1814

Japan. See Asia, East–Japan

Japan Oilseed Processors Association (JOPA) 1616

Japanese and Japanese-Americans in the USA–Directories. See 
Directories–Japanese and Japanese-Americans in the USA

Japanese Overseas, Especially Work with Soy or Macrobiotics 122, 
456, 1256, 1616, 2223, 2285

Japanese Soybean Types and Varieties–Early, with Names 83, 99, 
112, 125, 129, 197, 225, 650, 739, 980, 2273

Jiang–Chinese-Style Fermented Soybean Paste / Miso (Soybean 
Jiang {doujiang} or Chiang / Tou Chiang [Wade-Giles]). Includes 



SOYBEAN YIELDS AND YIELD RESEARCH (10 BCE to 2021)   1095

© Copyright Soyinfo Center 2021

Tuong from Indochina, Tao-Tjiung and Tao-Tjiong from Indonesia 
393, 429, 443, 484, 565, 607, 745, 884, 1592, 2282

J.M. Thorburn & Co. (New York City, New York) 121, 128, 130, 
243

Job’s Tears (Coix lachryma-jobi; formerly Coix lacryma). Called 
Hatomugi or Hato Mugi in Japanese, and Adlay in South Asia. 
Sometimes mistakenly called “Pearl Barley” (Since it is unrelated 
to Barley) 122, 229, 1148, 1164, 1175, 1183, 1197, 1233, 1241

John E. Wannamaker (St. Matthews, South Carolina) 1306

Johnson Family of Stryker, Williams County, Ohio. Including (1) 
Edward Franklin “E.F. Soybean” Johnson (1889-1961) of Johnson 
Seed Farms (Stryker, Ohio), Delphos Grain and Soya Processing 
Co. (Ohio), and Ralston Purina Company (Missouri); (2) Elmer 
Solomon Johnson (1879-1920); (3) Perhaps E.C. Johnson and Hon. 
Solomon Johnson (1850-1918) 587, 659, 826, 843, 849, 940, 992

Johnson & Stokes (Philadelphia, Pennsylvania) 72, 154, 176, 213, 
225, 251

Kaempfer, Engelbert (1651-1716)–German physician and traveler 
378, 465, 650

Kanjang / Ganjang–Korean-Style Fermented Soy Sauce. Also 
spelled Kan Jang / Gan Jang 1138, 1814

Kecap, Kechap, Ketjap, Ketchup. See Soy Sauce, Indonesian Style 
or from the Dutch East Indies (Kecap, Kécap, Kechap, Ketjap, 
Kétjap)

Kefi r, soy. See Soymilk, Fermented–Soy Kefi r

Kellogg, John Harvey (M.D.) (1852-1943), Sanitas Food Co., 
Sanitas Nut Food Co., Battle Creek Sanitarium Health Food Co., 
and Battle Creek Food Co. (Battle Creek, Michigan). Battle Creek 
Foods Was Acquired by Worthington Foods in 1960 2365

Ketchup, Catsup, Catchup, Ketchop, Ketchap, Katchup, Kitjap, etc. 
Word Mentioned in Document 429, 884, 1819, 1842

Kikkoman Corporation (Tokyo, Walworth, Wisconsin; and 
Worldwide). Incl. Noda Shoyu Co. and Kikkoman International 
Inc., and Kikkoman Shoyu Co.. 122, 197

Kinako. See Roasted Whole Soy Flour (Kinako–Dark Roasted with 
Dry Heat, Full-Fat) and Grits

Kinema (Whole Soybeans Fermented with Bacillus subtilis strains 
from Eastern Nepal, Darjeeling Hills, Sikkim, and South Bhutan). 
Occasionally spelled Kenima. Close relatives are from Northeast 
India are: Aakhone, Akhoni, Akhuni (Nagaland), Bekang (Mizoram), 
Hawaijar (Manipur), Peruyyan (Arunachal Pradesh), Tungrymbai 
(Meghalaya) 1884, 2271

Kiribati. See Oceania

Kochujang / Gochujang. See Red-Pepper and Soybean Paste–

Korean-Style

Koji (Cereal Grains {Especially Rice or Barley} and / or Soybeans 
Fermented with a Mold, Especially Aspergillus oryzae) or Koji 
Starter. Chinese Qu / Pinyin or Ch’ü / Wade-Giles 122, 442, 589, 
888

Koji, Soybean (Soybeans Fermented with a Mold, Especially 
Aspergillus oryzae), Such as Miso-dama or Meju 1138

Korea. See Asia, East–Korea

Korean-style fermented red-pepper and soybean paste. See Red-
Pepper and Soybean Paste–Korean-Style

Korean-style fermented soy sauce. See Kanjang–Korean-Style 
Fermented Soy Sauce

Korean-style fermented soybean paste. See Jang–Korean-Style 
Fermented Soybean Paste including Doenjang

Korean-style miso, etymology of. See Miso, Korean-Style

Kudzu or Kuzu–Tropical Kudzu or Puero (Pueraria phaseoloides) 
(Roxb.) Benth. Formerly Pueraria javanica 1429

Kudzu or Kuzu (Pueraria montana var. lobata. Formerly Pueraria 
lobata, Pueraria thunbergiana, Pachyrhizus thunbergianus, 
Dolichos lobatus). For Rhodesian Kudzu Vine see Neonotonia 
wightii. See also Tropical Kudzu or Puero (Pueraria phaseoloides) 
463, 639, 691, 736, 746, 758, 827, 877, 1073, 1165, 1285, 1286

Kuzu. See Kudzu or Kuzu (Pueraria...)

La Sierra Industries (La Sierra, California). See Van Gundy, 
Theodore A., and La Sierra Industries

Lablab purpureus or Lablab bean. See Hyacinth Bean

Lager, Mildred (Los Angeles, California) 1514

Land-Grant Colleges and Universities, and Their Origin with the 
Land Grant Act of 1862 (the so-called Morrill Act) 50, 600

Large-seeded soybeans. See Green Vegetable Soybeans–Large-
Seeded Vegetable-Type or Edible Soybeans

Latin America–Caribbean–Antigua and Barbuda (Including 
Redonda) 413, 884

Latin America–Caribbean–Bahamas, Commonwealth of The (Also 
Called The Bahamas, Bahama Islands, or Bahama) 1875, 1879

Latin America–Caribbean–Barbados 783, 884

Latin America–Caribbean–Bermuda (A British Dependent 
Territory) 647, 859, 861, 884

Latin America–Caribbean–British Dependent Territories–Anguilla, 
Cayman Islands, British Virgin Islands, Montserrat, Turks and 
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Caicos Islands. See also: Bermuda 884

Latin America–Caribbean–Cuba 306, 307, 586, 601, 615, 630, 650, 
861, 876, 884, 2036, 2086, 2233, 2301, 2303

Latin America–Caribbean–Dominica 2086

Latin America–Caribbean–Dominican Republic (Santo Domingo or 
San Domingo before 1844) 861, 884, 1821, 1879, 1968

Latin America–Caribbean–French Overseas Departments–
Guadeloupe, and Martinique (French West Indies). Guadeloupe 
(consisting of two large islands–Basse-Terre and Grande-Terre) 
administers 5 smaller dependencies–Marie-Galante, Les Saintes, La 
Désirade, St.-Barthélemy, and St. Martin (shared with Netherlands 
Antilles) 861, 884, 1875, 2194

Latin America–Caribbean–Grenada 474

Latin America–Caribbean–Haiti 1139

Latin America–Caribbean–Introduction of Soybeans to. Earliest 
document seen concerning soybeans in a certain Caribbean country 
306, 414, 474, 619, 663, 1139

Latin America–Caribbean–Introduction of Soybeans to. Earliest 
document seen concerning the cultivation of soybeans in a certain 
Caribbean country 306, 414, 474, 619, 663, 1139

Latin America–Caribbean–Introduction of Soybeans to. This 
document contains the earliest date seen for soybeans in a certain 
Caribbean country 306, 414, 474, 619, 663, 1139

Latin America–Caribbean–Introduction of Soybeans to. This 
document contains the earliest date seen for the cultivation of 
soybeans in a certain Caribbean country 306, 414, 474, 619, 663, 
1139

Latin America–Caribbean–Jamaica 832, 884, 1165, 1311, 1637, 
1654, 1832, 1875, 1879

Latin America–Caribbean–Lesser Antilles–Virgin Islands 
(Including British Virgin Islands and Virgin Islands of the United 
States–St. Croix, St. John, and St. Thomas), Leeward Islands 
(Anguilla, Antigua and Barbuda [Including Redonda], Dominica, 
Guadeloupe, Montserrat, Saint Kitts [formerly Saint Christopher] 
and Nevis), Windward Islands (Barbados, Grenada, Martinique, St. 
Lucia, St. Vincent and the Grenadines, Trinidad and Tobago), and 
Netherlands Dependencies (Including Aruba, Curaçao or Curacao, 
and Bonaire off Venezuela, and Saba, St. Eustatius, and southern 
St. Martin / Maarten in the Lesser Antilles). Note–Guadeloupe and 
Martinique and the fi ve dependencies of Guadeloupe, which are 
French Overseas Departments in the Lesser Antilles, are also called 
the French West Indies, French Antilles, or Antilles françaises 413, 
414, 474, 619, 630, 663, 783, 861, 877, 884, 935, 979, 1419, 1484, 
1595, 1637, 1654, 1741, 1821, 1830, 1874, 1875, 1879, 1996, 2086, 
2194, 2197

Latin America–Caribbean–Puerto Rico, Commonwealth of (A Self-
Governing Part of the USA; Named Porto Rico until 1932) 580, 

860, 861, 884, 1104, 1105, 1311, 1678, 1775, 1821, 1877, 1879, 
1880, 1925, 1965, 2036, 2050, 2086

Latin America–Caribbean–Saint Kitts and Nevis, Federation of 414

Latin America–Caribbean–Saint Lucia 2086

Latin America–Caribbean–Soybean Production, Area and Stocks–
Statistics, Trends, and Analyses 1830, 1874, 2303

Latin America–Caribbean–Trinidad and Tobago 877, 884, 935, 
1066, 1419, 1484, 1595, 1637, 1654, 1741, 1821, 1830, 1874, 1875, 
1879, 1996, 2197

Latin America–Caribbean–Virgin Islands of the United States–St. 
Thomas, St. John, and St. Croix (Danish West Indies before Jan. 
1917) 619, 663, 979

Latin America–Central America–Belize (Named British Honduras 
from 1840 to about 1975, Belize before 1840) 884, 1537, 1577, 
1589, 1775, 1874, 1875, 2050

Latin America–Central America–Costa Rica 861, 884, 1054, 1775, 
1821, 1874, 1875, 1968, 2050, 2086, 2124

Latin America–Central America–El Salvador 860, 861, 884, 1083, 
1621, 1821, 1835, 2086

Latin America–Central America (General). Includes Mexico and 
Mesoamerica.. 630

Latin America–Central America–Guatemala 861, 884, 1537, 1577, 
1896, 1949, 1968, 2036, 2050, 2086, 2124

Latin America–Central America–Honduras 1054, 1875, 1911, 1968, 
2086, 2228, 2260, 2292, 2312, 2333

Latin America–Central America–Introduction of Soybeans to. 
Earliest document seen concerning soybeans in a certain Central 
American country 860, 884, 1054, 1537

Latin America–Central America–Introduction of Soybeans to. 
Earliest document seen concerning the cultivation of soybeans in a 
certain Central American country 860, 884, 1054, 1537

Latin America–Central America–Introduction of Soybeans to. This 
document contains the earliest date seen for soybeans in a certain 
Central American country 860, 1054, 1537

Latin America–Central America–Introduction of Soybeans to. 
This document contains the earliest date seen for the cultivation of 
soybeans in a certain Central American country 860, 1054, 1537, 
1775, 2204

Latin America–Central America–Mexico 384, 392, 398, 860, 861, 
876, 884, 1134, 1402, 1514, 1526, 1665, 1775, 1777, 1821, 1879, 
1976, 2036, 2050, 2086, 2204, 2303

Latin America–Central America–Nicaragua 834, 1775, 1854, 1874, 
1875, 1879, 2179, 2180, 2287
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Latin America–Central America–Panama 1695, 1803, 1804, 1821, 
1875, 1885, 2050, 2260

Latin America–Central America–Soybean Production, Area and 
Stocks–Statistics, Trends, and Analyses 1402, 1514, 1665, 1835, 
1854, 1874, 2124, 2204, 2228, 2260, 2292, 2312

Latin America–Central America–Trade (Imports or Exports) of 
Soybeans, Soy Oil, and / or Soybean Meal–Statistics. See also 
Trade (International) 1514, 2287

Latin America (General) 980, 1514, 1526, 2086, 2209

Latin America–South America–Argentina (Argentine Republic) 
439, 460, 472, 473, 630, 641, 650, 859, 861, 876, 884, 1083, 1093, 
1155, 1256, 1290, 1514, 1628, 1634, 1668, 1875, 1879, 1911, 1968, 
1974, 2036, 2050, 2065, 2086, 2156, 2167, 2186, 2191, 2195, 2197, 
2199, 2203, 2209, 2231, 2288, 2299, 2311, 2315, 2333

Latin America–South America–Argentina–Soybean Production, 
Area and Stocks–Statistics, Trends, and Analyses 859, 1083, 1093, 
1155, 1256, 1290, 1634, 1668, 2186, 2199, 2231, 2288

Latin America–South America–Bolivia 1349, 1429, 1717, 1821, 
1875, 1879, 1911, 1968, 2036, 2050, 2086, 2286

Latin America–South America–Brazil, Federative Republic of 139, 
442, 497, 630, 829, 859, 860, 861, 884, 1023, 1083, 1093, 1157, 
1220, 1290, 1311, 1385, 1429, 1514, 1526, 1581, 1609, 1642, 1668, 
1678, 1693, 1705, 1800, 1805, 1807, 1855, 1873, 1875, 1876, 1879, 
1894, 1911, 1968, 1974, 1996, 2050, 2065, 2084, 2086, 2097, 2129, 
2131, 2156, 2157, 2162, 2191, 2195, 2197, 2199, 2231, 2259, 2288, 
2299, 2311, 2332, 2333, 2361

Latin America–South America–Brazil–Soybean Production, Area 
and Stocks–Statistics, Trends, and Analyses 1220, 1290, 1514, 
1678, 1894, 2288

Latin America–South America–Chile (Including Easter Island) 859, 
861, 880, 884, 979, 1854, 1875, 1879, 1911, 1968, 2036, 2050, 
2086, 2289

Latin America–South America–Colombia 829, 834, 861, 884, 1093, 
1129, 1308, 1342, 1417, 1514, 1526, 1555, 1706, 1760, 1775, 1821, 
1875, 1879, 1911, 1968, 1981, 2036, 2050, 2086

Latin America–South America–Ecuador (Including the Galapagos 
Islands. Formerly also called Equator, the English translation of the 
Spanish “Ecuador”) 861, 884, 1526, 1609, 1689, 1775, 1821, 1875, 
1879, 1911, 1968, 2036, 2042, 2050, 2086, 2312

Latin America–South America–French Guiana (A French Overseas 
Department, Guyane or Guyane française, formerly occasionally 
called Cayenne) 630, 1875, 1911, 1968, 1974, 2036, 2050, 2194

Latin America–South America (General) 630, 732

Latin America–South America–Guyana (British Guiana before 
1966) 630, 650, 832, 860, 861, 884, 1066, 1419, 1717, 1757, 1821, 

1874, 1875

Latin America–South America–Introduction of Soybeans to. 
Earliest document seen concerning soybeans in a certain South 
American country 432, 500, 829, 859, 860, 1349

Latin America–South America–Introduction of Soybeans to. 
Earliest document seen concerning the cultivation of soybeans in a 
certain South American country 432, 439, 500, 829, 859, 860, 1349

Latin America–South America–Introduction of Soybeans to or 
Dissemination of Soybeans from. Other or general information and 
leads concerning South America 877

Latin America–South America–Introduction of Soybeans to. This 
document contains the earliest date seen for soybeans in a certain 
South American country 439, 460, 751, 859, 860, 1349, 2197

Latin America–South America–Introduction of Soybeans to. This 
document contains the earliest date seen for the cultivation of 
soybeans in a certain South American country 439, 460, 751, 859, 
860, 1256, 1349, 2197

Latin America–South America–Paraguay 1093, 1402, 1514, 1526, 
1879, 1911, 1968, 2036, 2050, 2086, 2156, 2197, 2231

Latin America–South America–Peru 139, 860, 861, 877, 884, 1210, 
1526, 1657, 1775, 1875, 1879, 1907, 1911, 1968, 2036, 2041, 2050, 
2086

Latin America–South America–Soybean Production, Area and 
Stocks–Statistics, Trends, and Analyses. See also Argentina and 
Brazil 979, 1093, 1342, 1385, 1402, 1417, 1514, 1657, 1689, 1717, 
1744, 1854, 1888, 2197, 2218, 2260, 2332

Latin America–South America–Suriname (Also Surinam before 
1978; Dutch Guiana before 1975) 432, 860, 861, 884, 1222, 1224, 
1364, 1514, 1744, 1874, 1888, 1911, 2050

Latin America–South America–Trade (Imports or Exports) of 
Soybeans, Soy Oil, and / or Soybean Meal–Statistics. See also 
Trade (International) 1083, 1157

Latin America–South America–Uruguay, Oriental Republic of 500, 
751, 819, 860, 861, 884, 1526, 1689, 1879, 1911, 2044, 2050, 2156

Latin America–South America–Venezuela 783, 860, 941, 956, 1139, 
1406, 1484, 1514, 1526, 1590, 1626, 1688, 1714, 1821, 1833, 1875, 
1968, 1999, 2016, 2052, 2086, 2218

Laucks (I.F.) Co. (Seattle, Washington). Founded by Irving Fink 
Laucks (3 July 1882 to 9 March 1981) 1634

Lauhoff Grain Co. See Bunge Corp. (White Plains, New York)

Lea & Perrins. See Worcestershire Sauce

Leaf Proteins and Leaf Protein Concentrate (LPC) As Alternative 
Protein Sources 1490, 1546
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Leaves of the soybean plant used as food. See Green Vegetable 
Soybeans–Leaves of the Soybean Plant Used as Food or Medicine

Lecithin companies. See American Lecithin Corp.

Lecithin–Etymology of This Term and Its Cognates / Relatives in 
Various Languages 835

Lecithin, Soy 326, 327, 328, 650, 798, 835, 881, 884, 913, 934, 
954, 962, 980, 984, 994, 1093, 1240, 1424, 1782, 2338

Legislative activities. See American Soybean Association (ASA)–
Legislative Activities

Lens culinaris or L. esculenta. See Lentils

Lentils. Lens culinaris. Formerly: Lens esculenta and Ervum lens 
27, 40, 48, 63, 112, 156, 342, 378, 873, 2177, 2230, 2291

Lever Brothers Co. See Unilever Corp.

Li Yü-ying (Li Yu-ying; Courtesy Name: Li Shizeng (pinyin), Li 
Shih-tseng (W.-G.); Chinese Soyfoods Pioneer in France; born 
1881 in Peking, died 1973 in Taipei, Taiwan) and Usine de la 
Caséo-Sojaïne (Les Vallées, Colombes (near Asnières), a few miles 
northwest of Paris, and China) 293, 406, 429, 484, 492, 557, 650, 
884, 933, 934, 980

Lighting by burning soy oil. See Illumination or Lighting by 
Burning Soy Oil in Wicked Oil Lamps Like Kerosene

Lima Bean or Limas. Phaseolus limensis. Formerly: Phaseolus 
lunatus. Also called Butter Bean 134, 410, 502, 639, 917, 997, 
1104, 1234, 2159, 2230

Linolenic Acid and Linolenate Content of Soybeans and Soybean 
Products. See also Omega-3 Fatty Acids 1622, 2249, 2314

Linoleum, Floor Coverings, Oilcloth, and Waterproof Goods–
Industrial Uses of Soy Oil as a Drying Oil 443, 472, 473, 492, 549, 
714, 741, 769, 807, 857, 869, 884, 885, 922, 942, 959, 993, 994, 
1182, 1512

Linseed Oil, Linseed Cake / Meal, Linseed, Lintseed, or the Flax / 
Flaxseed Plant (Linum usitatissimum L.) 40, 63, 80, 90, 102, 104, 
105, 129, 133, 158, 178, 184, 203, 206, 208, 233, 259, 325, 369, 
390, 416, 433, 439, 457, 460, 472, 473, 483, 484, 492, 505, 522, 
523, 576, 630, 640, 658, 671, 672, 673, 674, 676, 677, 699, 768, 
782, 795, 807, 808, 818, 822, 826, 846, 849, 903, 918, 922, 930, 
931, 932, 950, 979, 993, 1132, 1182, 1366, 1704, 2053

Lipid and Fatty Acid Composition of Soybeans (Seeds or Plant), 
or Soybean Products (Including Soy Oil), and Lipids in the Human 
Diet 16, 20, 21, 31, 51, 59, 77, 79, 82, 95, 97, 105, 195, 357, 360, 
368, 405, 412, 420, 428, 442, 461, 563, 566, 578, 601, 602, 654, 
805, 859, 873, 874, 1021, 1145, 1192, 1658, 1681

Lipids. See Linolenic Acid and Linolenate

Lipolytic enzymes in the soybean. See Enzymes in the Soybean–

Lipoxygenase and Its Inactivation

Lipoxygenase. See Enzymes in the Soybean–Lipoxygenase and Its 
Inactivation

Lists and Descriptions (Offi cial and / or Extensive) of Early U.S. 
Soybean Varieties with Their P.I. Numbers and Synonyms 650, 732, 
917, 1622

Los Angeles–City and County–Work with Soyfoods, Natural / 
Health Foods, and / or Vegetarianism 2285, 2365

Low cost extrusion cookers. See Extruders and Extrusion Cooking: 
Low Cost Extrusion Cookers (LECs)

Lubricants, Lubricating Agents, and Axle Grease for Carts–
Industrial Uses of Soy Oil as a Non-Drying Oil 361, 393, 443, 472, 
473, 565, 640, 714, 741, 885

Lucerne / lucern. See Alfalfa or Lucerne

Lupins or Lupin (Also spelled Lupine, Lupines, Lupinseed; Lupinus 
albus, L. angustifolius, L. luteus, L. mutabilis) 18, 20, 40, 91, 121, 
127, 130, 139, 155, 186, 214, 306, 342, 349, 378, 410, 416, 463, 
750, 877, 1825

Machinery (Agricultural), Implements, Equipment, and 
Mechanization (Binders, Cultivators, Cutters, Harvesters, Mowers, 
Pickers, Planters, Reapers, Separators, Thrashers, or Threshers). See 
also: Combines and Tractors 62, 81, 91, 109, 123, 133, 145, 150, 
155, 160, 161, 162, 183, 186, 201, 203, 209, 214, 219, 225, 242, 
259, 264, 274, 278, 284, 294, 314, 315, 329, 335, 345, 346, 358, 
371, 372, 386, 401, 402, 405, 423, 426, 429, 434, 444, 482, 486, 
487, 489, 491, 496, 506, 513, 517, 524, 528, 530, 536, 540, 544, 
549, 555, 566, 567, 573, 593, 597, 598, 599, 600, 614, 618, 621, 
633, 641, 644, 652, 680, 687, 697, 715, 717, 719, 720, 726, 732, 
733, 741, 746, 749, 760, 761, 767, 775, 781, 798, 799, 871, 872, 
888, 896, 910, 917, 933, 942, 1005, 1009, 1025, 1032, 1060, 1099, 
1103, 1106, 1116, 1119, 1123, 1170, 1171, 1177, 1191, 1250, 1295, 
1312, 1325, 1326, 1334, 1371, 1377, 1386, 1387, 1414, 1451, 1550, 
1568, 1601, 1602, 1635, 1704, 1730, 1741, 1885, 2238, 2285

Machinery, farm. See Combines

Macrobiotics. See also: George Ohsawa, Michio and Aveline Kushi, 
Herman and Cornellia Aihara 1782, 2256

Maize. See Corn / Maize

Malnutrition, hunger, famine, and food shortages. See Hunger, 
Malnutrition, Famine, Food Shortages, and Mortality

Mammoth Yellow soybean variety. See Soybean Varieties USA–
Mammoth Yellow

Manchu soybean variety. See Soybean Varieties USA–Manchu

Manchuria. See Asia, East–Manchuria

Manchuria–Trade (Imports or Exports) of Soybeans, Soy Oil, and / 
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or Soybean Meal–Statistics. See also Trade (International) 393

Map / Maps 225, 369, 393, 429, 522, 560, 717, 726, 808, 809, 811, 
813, 826, 843, 959, 980, 994, 1116, 1128, 1132, 1193, 1276, 1451, 
1560, 1593, 1628, 1873, 1933, 1945, 1964, 1969, 2001, 2083, 2226, 
2254, 2261, 2293

Maple Leaf Foods. See CanAmera Foods (Hamilton, Ontario, 
Canada)

Maple Leaf Monarch or Maple Leaf Mills. See ADM Agri-
Industries Ltd. (Windsor, Ontario, Canada)

Margarine 524, 525, 650, 788, 799, 800, 857, 884, 937, 954, 994, 
1073, 1093, 1110, 1116, 1182, 2275, 2338

Margarine–Etymology of This Term and Its Cognates / Relatives in 
Various Languages 505

Margarine Made with Soy 393, 472, 473, 484, 505, 565, 635, 714, 
807, 828, 922, 953, 959, 993, 1055, 1132, 1512, 1855, 2206

Mark W. Johnson (Atlanta, Georgia) 14

Market statistics. See the specifi c product concerned, e.g. Tofu 
Industry and Market Statistics

Market statistics on soybean production. See Soybean Production 
and Trade–Industry and Market Statistics,

Market studies. See Industry and Market Analyses

Marketing Association, Soybean. See Soybean Marketing 
Association (1929-1932)

Marketing of soyfoods. See Individual foods, e.g., Tofu–Marketing 
of

Marketing soybeans. See Chicago Board of Trade

Marketing Soybeans, Market Development, and Economics 
(Including Futures Markets, Hedging, and Mathematical Models) 
449, 492, 493, 514, 530, 584, 633, 706, 743, 748, 749, 768, 769, 
778, 788, 811, 812, 813, 960, 980, 1058, 1078, 1110, 1117, 1182, 
1206, 1225, 1255, 1270, 1287, 1377, 1424, 1489, 1591, 1611, 1662, 
1669, 1684, 1704, 1724, 1747, 1755, 1772, 1807, 1842, 1873, 1887, 
1894, 1967, 1969, 2053, 2065, 2105, 2121, 2129, 2142, 2144, 2154, 
2155, 2156, 2162, 2167, 2168, 2169, 2184, 2185, 2206, 2250, 2319, 
2345

Marketing–Soyfoods and Soy Products 1526, 1924

Markets and Crop Estimates, Bureau of. See United States 
Department of Agriculture (USDA)–Bureau of Agricultural 
Economics

Massachusetts. See United States–States–Massachusetts

Maturity groups. See Soybean–Physiology and Biochemistry–
Maturity Groups

Mauritius. See Africa–Mauritius (Ile Maurice)

Meal or cake, soybean. See Soybean Meal

Meals for Millions Foundation (Los Angeles, California), Multi-
Purpose Food (MPF), and Freedom from Hunger 1596

Meat Alternatives–Documents About (Meatlike Meatless Meat, 
Poultry, or Fish / Seafood Analogs. See Also Meat Extenders) 2163

Meat Alternatives–Meatless Burgers and Patties. See Also Meat 
Extenders 1704, 1842, 2184

Meat Alternatives–Meatless Sausages (Including Frankfurters, Hot 
Dogs, Wieners, Salami, Pepperoni, Breakfast Pork Sausage, etc.). 
See Also Meat Extenders 429, 2161

Meat Products Extended with Soy Protein, or Meat Extenders 
(Marketed as Such) 862, 1093, 2073, 2088, 2259

Meatless burgers. See Vegetarian / Meatless Burgers

Medical aspects of soybeans. See Diabetes and Diabetic Diets

Medical aspects of vegetarian diets. See Vegetarian Diets–Medical 
Aspects

Medicine–Alternative–Incl. Acupuncture, Chiropractic, Drugless 
Doctors, Herbal Therapy, Holistic / Wholistic Medicine, 
Homeopathy, Natural Hygiene, Natural Medicine, Naturopathy, 
Preventive / Preventative Medicine, 2303

Medicine, Chinese Traditional. See Chinese Medicine

Meharry, Charles Leo (1885-1937), the A.P. Meharry Farms (One 
Near Tolono, Champaign County, Illinois, and Three in Indiana), 
and William E. Riegel, Meharry Farm Manager and Independent 
Soybean Grower in Tolono, Illinois 542, 608, 713, 761, 779, 992

Mei Dou Za / Mei-Tou-Cha / Meitauza. See Tempeh, Okara

Mesoamerica. See Latin America–Central America

Mexico. See Latin America, Central America–Mexico

Mexico and Central America, soyfoods movement in. See Soyfoods 
Movement in Mexico and Central America

Meyer, Frank N. (1875-1918). USDA Plant Explorer in Asia 321, 
504, 522

Michigan. See United States–States–Michigan

Microalgae. See Single Cell Proteins (Non-Photosynthetic)

Microscopic analysis and microscopy. See Soybean–Morphology, 
Structure, and Anatomy of the Plant and Its Seeds as Determined by 
Microscopy or Microscopic Examination
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Middle America. See Latin America–Central America; and Latin 
America–Caribbean or West Indies

Milk, coconut / cocoanut. See Coconut Milk and Cream

Milk, Non-Dairy, Non-Soy Milks and Creams Made from Nuts, 
Grains, Seeds, or Legumes, Such as Brazil Nuts, Cashews, 
Coconuts, Filberts, Hazelnuts, Hemp Seeds, Pecans, Pine Nuts, 
Pumpkin Seeds, Sunfl ower Seeds, Walnuts, etc. See also: Almond 
Milk, Amazake / Rice Milk, Peanut / Groundnut Milk, Sesame Milk 
1597

Milk, peanut. See Peanut Milk

Milk, soy. See Soymilk

Miller, Harry W. (M.D.) (1879-1977) and International Nutrition 
Laboratory (Mt. Vernon, Ohio) 994, 1077, 2250, 2365

Minerals. See Calcium Availability, Absorption, and Content of Soy

Minerals (General) 429, 650

Minnesota. See United States–States–Minnesota

Miso–Etymology of This Term and Its Cognates / Relatives in 
Various Languages 326, 327, 328

Miso–Imports, Exports, International Trade 347, 404

Miso–Indonesian-style. See Tauco–Indonesian-Style Fermented 
Soybean Paste

Miso Industry and Market Statistics, Trends, and Analyses–By 
Geographical Region 347, 780, 1842, 2072, 2151, 2220, 2273, 2296

Miso (Japanese-style Soybean Paste). See also: Jiang–for Chinese-
style Miso. Jang–for Korean-style Miso. And Taucho, Tauceo, Tau 
Chiow, Taoco, Tao-Tjo, Taotjo, Taocho, or Taoetjo for Indonesian-
style Miso (Soybean Chiang, or Jiang [pinyin]) 49, 63, 68, 73, 122, 
140, 152, 171, 175, 197, 223, 326, 327, 328, 347, 361, 362, 369, 
377, 380, 404, 416, 442, 443, 456, 484, 497, 498, 522, 523, 524, 
525, 589, 616, 635, 650, 714, 745, 762, 780, 817, 884, 888, 961, 
984, 1498, 1518, 1644, 1818, 1840, 1887, 1901, 2072, 2122, 2151, 
2220, 2259, 2268, 2273, 2282, 2296

Miso, Korean-Style–Etymology of This Term and Its Cognates / 
Relatives in Various Languages 1138

Miso Soup–Mainly Japanese 197, 762, 2072

Miso, soybean–Chinese-Style. See Jiang–Chinese-Style Fermented 
Soybean Paste

Miso, soybean–Korean-style. See Jang–Korean-Style Fermented 
Soybean Paste including Doenjang

Missouri. See United States–States–Missouri

Missouri Farmers Association (MFA), Mexico and Columbia, 

Missouri–Cooperative Soybean Crushers 1080

Mitsui & Co., Ltd. (Mitsui Bussan Kaisha, Japanese Trading Co., 
founded 1876) 788, 2296

Mochi. See Rice-Based Foods–Mochi

Moisture tolerance in soybeans. See Soybean–Physiology–Moisture 
Tolerance

Moldavia. See Europe, Eastern–Moldova

Monosodium glutamate. See MSG

Monsanto Co. (St. Louis, Missouri) and its HybriTech Seed 
International subsidiary. Acquired Jacob Hartz Seed Co. in April 
1983. Acquired Asgrow in Feb. 1997. Merged with Pharmacia & 
Upjohn on 31 March 2000 and was renamed Pharmacia Corp 1441, 
1601, 1731, 1797, 2187, 2315, 2316, 2317, 2339, 2346, 2350

Monticello Co-operative Soybean Products Co. (Monticello, Piatt 
Co., Illinois). Later also called Piatt County Soybean Cooperative 
Co., and Viobin (Maker of Wheat Germ Oil) 757

Moorman Manufacturing Co. See Quincy Soybean Products Co. 
(Quincy, Illinois)

Morphology, soybean. See Soybean–Morphology, Structure, 
Anatomy, Soybean–Morphology, Structure, and Anatomy

Morrill Act. See Land-Grant Colleges and Universities, and Their 
Origin with the Land

Morse, William Joseph (1884-1959, USDA Soybean Expert) 453, 
465, 490, 501, 521, 522, 523, 531, 552, 590, 609, 650, 654, 655, 
656, 657, 713, 717, 732, 741, 762, 765, 766, 767, 780, 811, 812, 
813, 876, 917, 964, 992, 994, 1007, 1010, 1074, 1134, 1514, 1612, 
1613, 1675, 1903, 1904

Morse, W.J., on expedition to East Asia. See Tofu Dorsett-Morse 
Expedition to East Asia (1929-1931)

Motion Pictures or References to Motion Pictures. Also called 
Movies, Films, or Documentaries 780, 1905, 1906

Mottled, speckled, or spotted soybeans. See Soybean Seeds–
Mottled

Movies or fi lms. See Motion Pictures

MSG (Monosodium Glutamate, the Sodium Salt of Glutamic Acid) 
1077

Mucuna pruriens. See Velvet Bean

Mung Bean / Mungbean and Mung Bean Sprouts. Vigna radiata 
L. Formerly Phaseolus aureus. Also called Green Gram. Chinese 
(Mandarin)–Lüdou. Chinese (Cantonese)–Dau Ngah / Dow Ngaah. 
Japanese–Moyashi. Indonesian: Kacang / katjang + hijau / ijo / 
hidjau. German–Buschbohne. French–Haricot Mungo 80, 90, 134, 
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229, 410, 463, 465, 504, 639, 827, 1592, 1680, 1880, 1890, 1903, 
1904, 1921, 1955, 1966, 1994, 2017, 2022, 2023, 2105, 2227, 2230

Mycorrhiza. See Soybean–Physiology–Mycorrhiza / Mycorrhizal 
Relations

Myths of soybean history–debunking / dispelling. See History of the 
Soybean–Myths and Early Errors Concerning Its History

Naphtha solvents for extraction. See Solvents

National Agricultural Library (USDA, Beltsville, Maryland) 277, 
282

National Center for Agricultural Utilization Research (NCAUR) 
(USDA-ARS) (Peoria, Illinois). Named Northern Regional 
Research Laboratory prior to July 1976. Named Northern Regional 
Research Center prior to 28 Dec. 1991 994, 1032, 1074, 1077, 
1134, 1138, 1145, 1304, 1377

National Oilseed Processors Assoc. (NOPA) (National Soybean 
Oil Manufacturers Association from May 1930 to 1935; National 
Soybean Processors Assoc. (NSPA) from June 1936 to July 1989. 
Washington, DC. Including Soy Flour Assoc. [1936-1949], Soya 
Food Research Council [1936+], and Soybean Nutritional Research 
Council [1937+]) 778, 875, 940, 994, 1116, 1614, 1642, 1699, 
1905, 1906, 2169

National Soybean Crop Improvement Council. Organized March 
1948 1097, 1116, 1177, 1376, 1524, 1536, 1633, 1726, 1905, 1906, 
2169

Natto–Etymology of This Term and Its Cognates / Relatives in 
Various Languages 1884, 2075

Natto from Nepal. See Kinema

Natto, Hamana. See Hamanatto Fermented Black Soybeans–from 
Japan

Natto Industry and Market Statistics, Trends, and Analyses–By 
Geographical Region 2072, 2151, 2220, 2296

Natto Production–How to Make Natto on a Commercial Scale 140

Natto–Soybean Dawadawa (From West Africa). Also called Dawa-
dawa, Dadawa, Daddawa, Iru, Local Maggi, Ogiri, Soumbala / 
Soumbara / Sumbala, or Tonou 1756, 1758, 2075, 2162, 2298

Natto (Whole Soybeans Fermented with Bacillus natto) 140, 171, 
197, 223, 361, 416, 429, 484, 522, 523, 607, 650, 762, 780, 888, 
961, 984, 1756, 1758, 1884, 1901, 1961, 2072, 2073, 2075, 2151, 
2162, 2220, 2271, 2273, 2293, 2296, 2298, 2324

Natural and Health Foods Retail Chains or Supermarkets: Alfalfa’s 
(Mark Retzloff, Boulder, CO), Bread & Circus (Tony Harnett, 
MA), Frazier Farms (Bill Frazier, Southern Calif.), Fresh Fields 
(Rockville, MD), GNC = General Nutrition Corp. (Pittsburgh, 
PA), Mrs. Gooch’s (Los Angeles, CA), Nature Foods Centres 
(Wilmington, MA; Ronald Rossetti), Trader Joe’s, Wild Oats 2365

Natural Foods Distributors and Master Distributors (USA). See 
Eden Foods, Inc. (Clinton, Michigan). Founded 4 Nov. 1969

Near East. See Asia, Middle East

Nematodes–Disease Control (Nematodes). Early Called Eelworms 
/ Eel-Worms or Gallworms / Gall-Worms that Caused Root-Knot 
or Root-Gall 463, 464, 566, 650, 693, 732, 765, 1032, 1035, 1202, 
1203, 1325, 1377, 1433, 1472, 1508, 1520, 1524, 1527, 1543, 1612, 
1619, 1679, 1697, 1904, 1949, 1959, 2194, 2209, 2293

Neonotonia wightii (Also called Rhodesian Kudzu Vine, Perennial 
Soybean, or Soja perene / Soya Perenne; Formerly Glycine javanica
or Glycine wightii) 1429

Nestlé (Nestle–The World’s Biggest Food Group) 2259

Netherlands. See Europe, Western–Netherlands

New Caledonia (French Territory of). See Oceania–Pacifi c Ocean 
Islands that are Part of France–Territory of New Caledonia and 
Dependencies

New England Soy Dairy. See Tomsun Foods, Inc.

New Uses Movement (USA, starting 1986)–Industrial Uses of 
Soybeans. Successor to the Farm Chemurgic Movement (1930s 
to 1950s). And Value-Added Industrial Applications. See also: 
Research & Development Centers–USDA-ARS National Center for 
Agricultural Utilization Research (Peoria, Illinois) 2351

New York. See United States–States–New York

New York State Agric. Experiment Station (Geneva, NY). See 
Cornell University (Ithaca, New York)

New Zealand. See Oceania–New Zealand

New Zealand, health foods movement and industry. See Health 
Foods Movement and Industry in Australia, New Zealand...

Nigeria. See Africa–Nigeria

Nisshin Oil Mills, Ltd. (Tokyo, Japan) 393, 565, 1616

Nitragin Inoculant and The Nitragin Company 199, 331, 482, 519, 
1784, 2337

Nitrogen Fixation, Inoculum, Inoculation, and Nodulation by 
Rhizobium Bacteria 88, 95, 97, 103, 105, 116, 118, 129, 137, 140, 
144, 150, 157, 161, 163, 175, 179, 188, 191, 199, 200, 206, 207, 
209, 213, 214, 224, 225, 226, 243, 247, 250, 251, 253, 267, 272, 
277, 284, 291, 292, 299, 304, 306, 311, 325, 331, 335, 337, 347, 
371, 379, 393, 395, 400, 405, 406, 409, 413, 415, 416, 417, 423, 
424, 426, 428, 429, 430, 432, 434, 440, 445, 448, 457, 460, 461, 
463, 464, 474, 477, 479, 482, 483, 486, 487, 489, 491, 492, 494, 
502, 503, 508, 513, 515, 519, 520, 525, 528, 529, 532, 533, 534, 
535, 536, 540, 542, 544, 547, 550, 552, 555, 557, 561, 562, 563, 
565, 566, 567, 574, 576, 578, 581, 586, 587, 588, 589, 594, 595, 
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597, 598, 601, 602, 604, 607, 608, 617, 622, 626, 627, 628, 633, 
635, 646, 647, 650, 662, 666, 684, 687, 690, 691, 692, 693, 699, 
701, 703, 706, 721, 722, 732, 733, 740, 753, 754, 756, 760, 761, 
768, 771, 772, 779, 783, 791, 799, 801, 806, 826, 828, 829, 834, 
835, 836, 837, 839, 842, 843, 856, 857, 878, 884, 886, 888, 891, 
892, 896, 897, 907, 914, 915, 916, 917, 918, 922, 925, 929, 930, 
935, 937, 941, 948, 960, 961, 963, 980, 982, 999, 1000, 1004, 1005, 
1008, 1015, 1016, 1019, 1021, 1025, 1031, 1042, 1048, 1054, 1066, 
1072, 1075, 1079, 1082, 1083, 1086, 1098, 1099, 1128, 1132, 1164, 
1187, 1189, 1191, 1195, 1239, 1242, 1253, 1256, 1257, 1286, 1287, 
1288, 1294, 1300, 1309, 1331, 1337, 1343, 1347, 1355, 1391, 1397, 
1409, 1442, 1451, 1473, 1485, 1500, 1510, 1512, 1520, 1524, 1538, 
1552, 1560, 1574, 1582, 1583, 1586, 1589, 1592, 1606, 1609, 1623, 
1630, 1631, 1647, 1648, 1652, 1658, 1663, 1668, 1683, 1701, 1702, 
1709, 1722, 1730, 1743, 1745, 1760, 1767, 1768, 1782, 1784, 1786, 
1788, 1794, 1814, 1816, 1819, 1820, 1822, 1834, 1840, 1841, 1856, 
1860, 1878, 1882, 1884, 1889, 1899, 1920, 1944, 1947, 1959, 1972, 
1974, 1979, 1994, 2001, 2005, 2008, 2009, 2011, 2012, 2022, 2026, 
2053, 2058, 2070, 2075, 2078, 2083, 2085, 2091, 2109, 2128, 2130, 
2131, 2133, 2142, 2157, 2158, 2162, 2163, 2165, 2174, 2176, 2194, 
2205, 2209, 2219, 2237, 2252, 2257, 2258, 2266, 2301, 2322, 2333, 
2337, 2348, 2362

Nitrogen Fixation, Inoculum, Inoculation, and Nodulation–
Etymology of Related Terms and Their Cognates 116, 118

Nitrogen Fixing Cultures / Inoculants (Commercial and 
Noncommercial from government), of Rhizobium Bacteria for 
Soybeans (Culture / Inoculant / Inoculum / Inocula) 199, 243, 299, 
331, 482, 508, 519, 586, 587, 842, 937, 1397, 1500, 1606, 1658, 
1709, 1840, 2009, 2022, 2083, 2165, 2337

Noblee & Thoerl GmbH (Hamburg, Germany) 960, 2111

Nodulation. See Nitrogen Fixation, Inoculum, Inoculation, and 
Nodulation by Rhizobium Bacteria

Nomenclature of Soybean Varieties–Standardization of and 
Confusion Concerning Names 507, 650, 732, 917, 1622

Non-dairy, non-soy milk. See Milk, Non-Dairy, Non-Soy Milks and 
Creams Made from Nuts, Grains, Seeds, or Legumes

North America. See United States of America, and Canada. For 
Mexico, see Latin America, Central America

North Carolina. See United States–States–North Carolina

Northeast India. See Asia, South–India, Northeast / North-East. The 
Contiguous Seven Sister States and Sikkim

Northern Regional Research Center (NRRC) (Peoria, Illinois). See 
National Center for Agricultural Utilization Research (NCAUR) 
(USDA-ARS)

Northrup King Co. A subsidiary of Sandoz (1995), then Novartis 
(1996), then Syngenta (2001) 1510, 1607, 2039, 2350

No-till farming. See Soybean Cultural Practices–No Till Farming

Nuclear Power, Weapons, War, Fallout, or Radioactivity Worldwide 
2311

Nut milk or cream. See Milk–Non-Dairy Milks and Creams Made 
from Nuts

Nutrition. See Carbohydrates (General). See also Starch, Dietary 
Fiber, and Oligosaccharides (Complex Sugars), Carbohydrates–
Dietary Fiber, Chemical / Nutritional Composition or Analysis, Diet 
and Breast Cancer Prevention, Diet and Prostate Cancer Prevention, 
Flatulence or Intestinal Gas, Human Nutrition–Human Trials, 
Lipid and Fatty Acid Composition of Soy, Minerals (General), 
Protein Quality, and Supplementation, Protein Resources and 
Shortages, and the “World Protein Crisis / Gap / Problem” of 1950-
1979, Toxins and Toxicity in Foods and Feeds–General, Vitamins 
(General)

Nutrition–Biologically active phytochemicals. See Trypsin / 
Protease / Proteinase Growth Inhibitors

Nutrition–Carbohydrates. See Starch

Nutrition (General) 55, 62, 65, 169, 524, 984, 997, 1083, 1113, 
1135, 1139, 1161, 1455, 1782, 1893, 2209, 2364

Nutrition, human, USDA bureau of. See United States Department 
of Agriculture (USDA)–Bureau of Human Nutrition and Home 
Economics

Nutrition–Lipids. See Linolenic Acid and Linolenate

Nutrition–Medical Aspects. See Diabetes and Diabetic Diets

Nutrition–Medical / Medicinal-Therapeutic Aspects. See Chinese 
Medicine, Traditional

Nutrition–Minerals. See Calcium Availability, Absorption, and 
Content of Soy

Nutrition–Protein. See Amino Acids and Amino Acid Composition 
and Content

Nutrition–Protein–Early and basic research. See Protein–Early and 
Basic Research

Nuts made from roasted soybeans. See Soynuts

Obituaries, Eulogies, Death Certifi cates, and Wills. See Also: 
Biographies, Biographical Sketches and Autobiographies 1491

Oceania–Atlantic Ocean Islands that are Part of the United 
Kingdom–Ascension (in south Atlantic), British Antarctic Territory 
(Including South Shetland Islands and South Orkney Islands in 
south Atlantic), Channel Islands (in English Channel), Falkland 
Islands {or Islas Malvinas} and Dependencies (in south Atlantic), 
Isle of Man (in Irish Sea), South Georgia Islands (in South 
Atlantic), St. Helena (1,200 miles off the west coast of Africa) 630, 
856

Oceania–Australia, Commonwealth of (Including Tasmania, Cocos 
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(Keeling) Islands, Christmas Island, Coral Sea Islands Territory, 
Norfolk Island, Territory of Ashmore and Cartier Islands, and 
Australian Antarctic Territory) 104, 120, 134, 156, 343, 374, 375, 
402, 407, 410, 412, 420, 421, 428, 432, 445, 522, 630, 650, 750, 
867, 869, 870, 884, 934, 1082, 1099, 1119, 1141, 1212, 1302, 1311, 
1320, 1391, 1413, 1443, 1455, 1485, 1514, 1515, 1516, 1580, 1586, 
1609, 1641, 1652, 1657, 1692, 1742, 1817, 1822, 1860, 1921, 1942, 
1955, 1982, 1993, 1996, 2028, 2061, 2131, 2274, 2312, 2343

Oceania–Fiji 630, 884, 1589, 1806, 1811, 1875, 1890, 1911, 1918, 
1921, 1951, 1955, 1968, 1994, 2023, 2036, 2050

Oceania–French Polynesia (French Oceania from about 1903 to 
sometime between 1946 and 1958. A French Overseas Territory in 
the South Pacifi c Ocean, comprising the Marquesas, Society Islands 
{Including Tahiti}, Gambier, and Tubuai Islands, and the Tuamotu 
Archipelago) 1811, 1875, 1879, 1911, 1968, 1974, 2036, 2194

Oceania (General, Also Called Australasia, or Australia and Islands 
of the Pacifi c / Pacifi c Islands) 120, 589, 630

Oceania–Guam 630, 639

Oceania–Introduction of Soybeans to. Earliest document seen 
concerning soybeans in a certain country in Oceania 639, 1732, 
1735, 1811, 1879

Oceania–Introduction of Soybeans to. Earliest document seen 
concerning the cultivation of soybeans in a certain country in 
Oceania 639, 1732, 1735, 1811, 1879

Oceania–Introduction of Soybeans to. This document contains the 
earliest date seen for soybeans in a certain country in Oceania 639, 
1811, 1820, 1879

Oceania–Introduction of Soybeans to. This document contains the 
earliest date seen for the cultivation of soybeans in a certain country 
in Oceania 639, 1811, 1820, 1879

Oceania–Kiribati (Gilbert Islands until 1979) 630

Oceania–New Zealand–Including Stewart Island, Chatham Islands, 
Snares Islands, Bounty Islands, and Tokelau (formerly Union 
Islands) 188, 403, 520, 630, 884, 904, 922, 1082, 1309, 1574, 1588, 
1785, 2239

Oceania–Pacifi c Ocean Islands that are Part of France–Territory 
of New Caledonia (Nouvelle Calédonie) and Dependencies. 
Dependencies are the Loyalty Islands (Iles Loyauté), Isle of Pines 
(Ile des Pins–Kunié), Belep Archipelago (Iles Bélep), and Huon 
Islands (Ile Huon) 630, 870, 884, 1811, 1879, 2050

Oceania–Papua New Guinea, Independent State of (British New 
Guinea from 1888, then Territory of Papua and New Guinea until 
Sept. 1975. The northeast was German New Guinea from 1884 to 
1914, then Trust Territory of New Guinea) 630, 1397, 1442, 1500, 
1556, 1560, 1582, 1598, 1732, 1735

Oceania–Samoa (Formerly Western Samoa; German Samoa until 
1914) 2009

Oceania–Solomon Islands (British Solomon Islands Protectorate 
until July 1978) 630, 1381, 1401, 1485, 1517, 1530, 1531, 1551, 
1589, 1598, 1717

Oceania–Soybean Production, Area and Stocks–Statistics, Trends, 
and Analyses 1302, 1485, 1515, 1516, 1586, 1652, 1657, 1717, 
1785, 1822, 1860, 1942, 1993, 2061, 2260, 2274

Oceania–Tonga, Kingdom of 630, 1811, 1820

Oceania–Tuvalu (The Ellice Islands part of the Gilbert and Ellice 
Islands Colony before 1976) 630

Oceania–Vanuatu, Republic of (Named New Hebrides until 1980) 
630, 1879

Oelmuehle Hamburg AG (Hamburg, Germany). Founded in 1965 
by incorporating Stettiner Oelwerke AG (founded 1910), Toeppfer’s 
Oelwerke GmbH (founded 1915), and Hansa-Muehle AG (founded 
1916 as Hanseatische Muehlenwerke AG) 960, 1782, 2111

Off fl avors. See Flavor Taste Problems

Ohio. See United States–States–Ohio

Oil or meal, soy, breeding or selection for. See Breeding or 
Selection of Soybeans for Use as Soy Oil or Meal

Oil, soy. See Soy Oil

Oil, soy, constants. See Soy Oil Constants

Oil, soy–industrial uses. See Industrial Uses of Soy Oil

Oil, soy–industrial uses of. See Industrial Uses of Soy Oil, Paint 
Manufacturers’ Association of the U.S., Incl. Henry A. Gardner, 
L.P. Nemzek and Industrial Uses of Soybeans

Oil, soy, industrial uses of, as a drying oil. See Industrial Uses of 
Soy Oil

Oil, soy–industrial uses of, as a drying oil. See Binder for Sand 
Foundry Cores, Industrial Uses of Soy Oil, Linoleum, Floor 
Coverings, Oilcloth, and Waterproof Goods, Resins, Plastics, and 
Plasticizers (Such as Epoxidized Soy Oil–ESO), Rubber Substitutes 
or Artifi cial / Synthetic Rubber (Factice)

Oil, soy–industrial uses of, as a hydrogenated oil. See Candles, 
Crayons, and Soybean Wax

Oil, soy–industrial uses of, as a non-drying oil. See Diesel Fuel, 
SoyDiesel, Biodiesel or Artifi cial Petroleum, Explosives Made from 
Glycerine, Illumination or Lighting by Burning Soy Oil in Wicked 
Oil Lamps Like Kerosene, Lubricants, Lubricating Agents, and 
Axle Grease for Carts, Release or Curing Agents for Concrete or 
Asphalt, Industrial Solvents, Hydraulic Fluids, and Other Minor or 
General Uses, Soaps or Detergents

Okara. See Fiber–Okara or Soy Pulp
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Okara tempeh. See Tempeh, Okara

Okinawa / Ryukyu Islands / Great LooChoo (Part of Japan Since 
1972) 361, 1290

Olive Oil 10, 152, 492, 630, 671, 672, 807, 959, 979, 1668, 1855, 
2333

Oncom, Onchom, or Ontjom. See Tempeh, Non-Soy Relatives

Ontario. See Canadian Provinces and Territories–Ontario

Ontario Soybean Growers (Canada: Name Changes–Ontario 
Soybean Growers Association, Nov. 1946 to 1949. Ontario Soya-
Bean Growers’ Marketing Board, 1949 to 1989. Ontario Soybean 
Growers’ Marketing Board, 1989 to 1 Dec. 1999). Merged into 
Grain Farmers of Ontario 2010 Jan 1 1108, 1228, 1599, 1611, 1704, 
1747, 2206, 2220, 2305, 2308, 2318, 2319, 2350, 2351, 2353

Organic Farming and Gardening (General; Part of Natural Foods 
Movement). See also: Organic Soybean Production (Commercial). 
See also: Soybean Production: Organically Grown Soybeans or 
Soybean Products in Commercial Food Products 2324

Organic Soybean Production (Commercial). See also: Soybean 
Production: Organically Grown Soybeans or Soybean Products in 
Commercial Food Products 1900, 1901, 2028, 2184, 2212, 2220, 
2250, 2287, 2344

Organoleptic evaluation. See Taste Panel, Taste Test Results, or 
Sensory / Organoleptic Evaluation

Origin, Evolution, Domestication, and Dissemination of Soybeans 
(General) 61, 63, 95, 136, 226, 334, 412, 420, 429, 552, 1649, 1681, 
2197, 2338

Ostrander, Ward Adelbert (1888-1953, Purdue Univ., Indiana) 608, 
609, 713, 992

Pacifi c Islands. See Oceania

Paint Manufacturers’ Association of the U.S., Incl. Henry A. 
Gardner, L.P. Nemzek and Industrial Uses of Soybeans 461, 640

Paints (Especially Water-Based Latex Paints)–Industrial Uses of 
Soy Proteins 857

Paints, Varnishes, Enamels, Lacquers, and Other Protective / 
Decorative Coatings–Industrial Uses of Soy Oil as a Drying Oil 
229, 416, 429, 433, 472, 473, 484, 492, 505, 514, 522, 523, 549, 
554, 586, 599, 640, 650, 714, 741, 757, 768, 769, 780, 799, 804, 
807, 808, 818, 821, 822, 846, 852, 857, 869, 884, 885, 886, 922, 
933, 937, 940, 942, 959, 993, 994, 1073, 1091, 1110, 1132, 1168, 
1182, 1234, 1343, 1391, 1451, 1512, 1516, 2088, 2201

Pakistan. See Asia, South–Pakistan

Paper Coatings or Sizings, or Textile Sizing–Industrial Uses of Soy 
Proteins 1091

Papua New Guinea. See Oceania–Papua New Guinea

Parsons, Adrian Alkanh (1846-1929). Soybean Pioneer in Indiana, 
and in Hendricks County, Indiana 479, 481, 482, 772

Pasture from green soybean plants. See Feeds / Forage from 
Soybean Plants–Pasture, Grazing or Foraging

Pasture from soybeans. See Forage from Soybean Plants–Hogging 
Down

Patent Offi ce and Commissioner of Patents, Agriculture. See United 
States Department of Agriculture (USDA)–Patent Offi ce and 
Commissioner of Patents (Forerunners of USDA)

Patents–References to a Patent in Non-Patent Documents 513, 656, 
1606, 1692, 2111, 2187

Patties, meatless. See Meat Alternatives–Meatless Burgers and 
Patties

Peanut Meal or Cake (Defatted) 139, 415, 1597

Peanut Milk 1597

Peanut Oil 10, 233, 347, 415, 498, 630, 666, 672, 673, 674, 675, 
676, 783, 807, 808, 846, 959, 979, 1055, 1597, 2287

Peanut / Peanuts (Arachis hypogaea or A. hypogœa)–Also Called 
Groundnut, Earthnut, Monkey Nut, Goober / Gouber Pea, Ground 
Pea, or Pindar Pea / Pindars 10, 103, 130, 139, 150, 155, 156, 157, 
158, 159, 186, 187, 202, 212, 229, 233, 234, 239, 263, 280, 297, 
299, 330, 332, 341, 362, 385, 410, 415, 416, 422, 430, 436, 462, 
463, 498, 522, 526, 549, 550, 560, 609, 630, 638, 639, 649, 666, 
670, 672, 673, 674, 675, 676, 677, 687, 690, 691, 692, 699, 717, 
724, 746, 758, 783, 785, 807, 808, 809, 811, 813, 846, 862, 877, 
885, 900, 909, 932, 933, 934, 974, 979, 1054, 1118, 1127, 1131, 
1132, 1138, 1143, 1148, 1164, 1165, 1183, 1197, 1226, 1233, 1234, 
1236, 1239, 1241, 1242, 1243, 1245, 1261, 1282, 1283, 1286, 1288, 
1289, 1311, 1314, 1315, 1320, 1333, 1340, 1344, 1365, 1393, 1429, 
1451, 1455, 1484, 1500, 1517, 1560, 1582, 1592, 1596, 1597, 1598, 
1627, 1642, 1644, 1656, 1668, 1680, 1681, 1732, 1760, 1767, 1768, 
1806, 1890, 1921, 1923, 1953, 1955, 1994, 2000, 2023, 2065, 2082, 
2099, 2105, 2112, 2121, 2160, 2170, 2176, 2217, 2227, 2230, 2232, 
2282, 2287, 2333, 2365

Peanuts–Historical Documents Published before 1900 10, 103, 130, 
139, 150, 155, 156, 157, 158, 159, 186, 187, 239

Peking / Pekin soybean variety. See Soybean Varieties USA–
Mammoth Yellow

Peoria Plan of 1928-29 for Growing, Selling, and Processing 
Soybeans. Initiated in Illinois by American Milling Co., Funk Bros. 
Co., and Grange League Federation (GLF) Exchange, New York 
749, 757, 768, 769

Periodicals–American Soybean Association. See American Soybean 
Association (ASA)–Periodicals
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Pesticides–their Use and Safety (General) 1831, 1840, 1987, 2184, 
2250

Peter Henderson & Co. (New York City). Founded 1847 174, 179, 
190, 191, 194, 198, 199, 225, 250, 277, 282, 342, 416, 917

Peterson Seed Co. (Savage, Minnesota; Waterloo, Iowa) 1554, 
1564, 1607, 1639

Phaseolus limensis or P. lunatus. See Lima Bean

Philippines. See Asia, Southeast–Philippines

Photographs Published after 1923. See also Illustrations 682, 687, 
699, 701, 710, 714, 717, 722, 726, 730, 731, 732, 733, 734, 739, 
741, 744, 747, 749, 757, 760, 761, 765, 766, 767, 768, 769, 772, 
773, 777, 780, 799, 803, 804, 808, 811, 813, 818, 819, 821, 822, 
824, 825, 826, 833, 843, 849, 880, 888, 891, 910, 938, 940, 941, 
943, 944, 945, 946, 964, 995, 1007, 1020, 1029, 1030, 1031, 1036, 
1051, 1054, 1055, 1060, 1065, 1071, 1072, 1080, 1099, 1101, 1102, 
1107, 1109, 1113, 1130, 1138, 1141, 1142, 1144, 1159, 1190, 1191, 
1193, 1204, 1223, 1236, 1274, 1275, 1276, 1302, 1306, 1320, 1349, 
1359, 1370, 1371, 1372, 1390, 1408, 1483, 1485, 1487, 1491, 1504, 
1510, 1524, 1525, 1545, 1549, 1563, 1569, 1576, 1581, 1586, 1592, 
1612, 1613, 1614, 1616, 1639, 1642, 1644, 1679, 1703, 1718, 1719, 
1730, 1747, 1800, 1807, 1863, 1876, 1896, 1898, 1949, 1962, 1963, 
2026, 2038, 2078, 2109, 2184, 2206, 2226, 2284, 2298, 2317, 2319, 
2337, 2343, 2344, 2352

Photographs Published before 1924. See also Illustrations 71, 111, 
131, 168, 169, 179, 192, 214, 217, 224, 225, 229, 232, 243, 251, 
259, 267, 273, 277, 284, 292, 308, 314, 325, 339, 346, 349, 362, 
365, 366, 369, 386, 387, 388, 389, 393, 396, 400, 402, 404, 415, 
416, 417, 423, 426, 429, 439, 440, 443, 448, 453, 456, 463, 464, 
471, 479, 482, 483, 486, 487, 489, 492, 494, 495, 508, 513, 514, 
516, 522, 528, 532, 534, 535, 536, 542, 549, 558, 561, 565, 567, 
572, 574, 576, 582, 586, 587, 589, 595, 596, 597, 598, 600, 601, 
602, 609, 615, 626, 628, 638, 639, 641, 651, 653, 656, 658, 660, 
665, 666, 667, 668, 669, 693

Photoperiod insensitive soybean varieties. See Soybean–
Physiology–Day-Neutral / Photoperiod Insensitive Soybean 
Varieties

Photoperiod Insensitivity. See Soybean–Physiology–Photoperiod 
Insensitivity

Photoperiodism. See Soybean–Physiology–Photoperiodism / 
Photoperiod and Photoperiodic Effects, Soybean–Physiology and 
Biochemistry

Phytoestrogens (Estrogens in Plants, Especially in Soybeans and 
Soyfoods), Including Isofl avones (Including Genistein, Daidzein, 
Glycetein, Coumestrol, Genistin, and Daidzin), Lignans, and 
Coumestans 2359

P.I. numbers of soybeans. See Lists and Descriptions (Offi cial and 
/ or Extensive) of Early U.S. Soybean Varieties with Their P.I. 
Numbers and Synonyms

Piatt County Soybean Cooperative Co. See Monticello Co-operative 
Soybean Products Co.

Pigeon Pea, Pigeonpea or Red Gram. Cajanus cajan (L.) 
Millspaugh. Formerly Cytisus cajan 74, 134, 410, 639, 1289, 1314, 
1344, 1345, 1425, 1890, 1921, 1955, 1994, 1998, 2023, 2164, 2230

Pigs, Hogs, Swine, Sows, Boars, Gilts, or Shoats / Shotes Fed 
Soybeans, Soybean Forage, or Soybean Cake or Meal as Feed to 
Make Pork 8, 53, 68, 108, 145, 148, 150, 178, 184, 192, 201, 203, 
206, 225, 229, 248, 259, 263, 292, 301, 317, 343, 345, 351, 359, 
374, 379, 427, 430, 436, 460, 482, 483, 486, 487, 513, 514, 515, 
516, 528, 533, 540, 542, 549, 550, 559, 560, 561, 564, 567, 574, 
576, 582, 594, 595, 597, 600, 602, 608, 609, 622, 627, 650, 659, 
684, 722, 804, 865, 2219

Pillsbury Feed Mills and Pillsbury Co. (Minneapolis, Minnesota) 
2159, 2285

Pioneer Hi-Bred International, Inc. (Des Moines, Iowa) 1293, 2342

Piper, Charles Vancouver (1867-1926, USDA) 344, 350, 365, 372, 
418, 443, 463, 464, 465, 486, 522, 523, 650, 654, 655, 656, 657, 
690, 691, 692, 693, 694, 699, 717, 992, 994, 1514, 1903

Pitman Health Food Company (Birmingham, England). Including 
Pitman Stores. Factory renamed Vitaland in about 1930 867

Plant Industry, Bureau of. See United States Department of 
Agriculture (USDA)–Bureau of Plant Industry

Plant Protection from Diseases, Pests and Other Types of Injury 
(General) 423, 580, 607, 847, 1337, 1681, 1767, 1768, 1857, 2001, 
2033, 2130, 2134, 2137

Plasmids in Natto (Whole Soybeans Fermented with Bacillus natto) 
(Plasmid) 2073

Plastics (Including Molded Plastic Parts, Plastic Film, Disposable 
Eating Utensils and Tableware–From Spoons to Plates, and 
Packaging Materials)–Industrial Uses of Soy Proteins 472, 473, 
818, 821, 822, 833, 857, 862, 869, 922, 942, 962, 968, 1069, 1099, 
1168, 2088

Plastics, plasticizers and resins. See Resins, Plastics, and 
Plasticizers (Such as Epoxidized Soy Oil–ESO)

Plenty Canada and The Farm in Canada (Lanark, Ontario, Canada) 
1896, 2086

Plenty (The Farm, Summertown, Tennessee). After Sept. 1983 see 
Plenty Canada and Plenty USA 1896, 1949

Plums (salted / pickled), plum products, and the Japanese plum tree 
(Prunus mumé).. See Umeboshi

Policies and Programs, Government, Effecting Soybean Production, 
Marketing, Prices, Price Support Programs, Subsidies, Support 
Prices, or Trade 1130, 1182, 1417, 1668, 1736, 1747, 1755, 1807, 
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1873, 1894, 2044, 2065, 2092, 2121, 2129, 2140, 2142, 2151, 2162, 
2163, 2185, 2206, 2259, 2319

Pollination, Soybean (Self-Pollination, Cross-Pollination, etc.) 443, 
463, 464, 690, 691, 692, 693

Population Growth (Human) and Related Problems (Including 
Poverty) Worldwide 1855, 2288, 2299, 2311

Poultry fed soybeans. See Chickens, or Turkeys, or Geese & Ducks

Poverty, world. See Population Growth (Human) and Related 
Problems (Including Poverty)

Price of Soy Sauce, Worcestershire Sauce, or Early So-Called 
Ketchup (Which Was Usually Indonesian Soy Sauce) 347

Price of Soybeans, Soybean Seeds, and Soybean Products–Except 
Sauces (Which See) 60, 72, 88, 95, 97, 103, 117, 121, 123, 126, 
154, 172, 176, 179, 185, 191, 193, 202, 212, 213, 231, 234, 247, 
250, 251, 262, 277, 282, 292, 293, 356, 359, 363, 365, 433, 479, 
482, 513, 568, 610, 642, 644, 661, 697, 711, 725, 736, 749, 757, 
768, 849, 968, 1099, 1127, 1254, 1405, 1471, 1736, 1748, 2297, 
2304

Problems, world. See World Problems

Processing capacity of individual soybean crushing plants. See 
Soybean Crushing–Processing Capacity and/or Storage Capacity of 
Individual Plants–Statistics

Procter & Gamble Co. (Cincinnati, Ohio). Including the Buckeye 
Cotton Oil Co.. 994

Production of soybeans. See Soybean Production

Protease inhibitors. See Trypsin / Protease
 Proteinase Growth Inhibitors

Protection of soybeans. See Insects–Pest Control. See also: 
Integrated Pest Management, Nematodes–Disease Control, 
Pesticides (General), Rodents and Birds–Pest Control–Especially 
Rabbits and Woodchucks

Protection of soybeans from diseases. See Diseases of soybeans

Protein–Early and Basic Research 40, 50, 54, 58, 64, 71, 73, 82, 85, 
93, 103, 140, 650, 950, 1928, 2234

Protein products, soy. See Soy Protein Products

Protein Quality, and Supplementation / Complementarity to 
Increase Protein Quality of Mixed Foods or Feeds. See also 
Nutrition–Protein Amino Acids and Amino Acid Composition 1455, 
1490, 1656, 1672, 1825, 1949, 2105

Protein Resources and Shortages, and the “World Protein Crisis / 
Gap / Problem” of 1950-1979 1514

Protein sources, alternative, from plants. See Amaranth, Azuki 

Bean, Bambarra groundnuts, Chufa (Cyperus esculentus) or Earth 
Almonds, Leaf Proteins, Lupins or Lupin, Peanut & Peanut Butter, 
Quinoa, Single Cell Proteins (Non-Photosynthetic), Sunfl ower 
Seeds, Wheat Gluten & Seitan, Winged Bean

Protein supplementation / complementarity to increase protein 
quality. See Nutrition–Protein Quality

Psophocarpus tetragonolobus. See Winged Bean

Public Law 480 (Food for Peace Program. Formally–Agricultural 
Trade Development and Assistance Act of 1954) 1455, 1597, 1656, 
1807, 1855, 2275

Pudding. See Soy Pudding, Custard, Parfait, or Mousse (Usually 
made from Soymilk or Tofu)

Pueraria. See Kudzu or Kuzu

Puero. See Kudzu or Kuzu–Tropical Kudzu or Puero (Pueraria 
phaseoloides)

Quality and grades of soybean seed. See Seed Quality of Soybeans–
Condition, Grading, and Grades (Moisture, Foreign Material, 
Damage, etc.)

Quincy Soybean Products Co. (Quincy, Illinois). Purchased by 
Moorman Manufacturing Co. in 1961 and Renamed Quincy 
Soybean Company. Purchased by ADM in 1998 1614

Quinoa (Chenopodium quinoa Willd.). Also spelled Quinua 1949

Québec. See Canadian Provinces and Territories–Québec

Rabbits as pests. See Rodent and Birds–Pest Control–Especially 
Rabbits and Woodchucks

Railroad / railway / rail used to transport soybeans. See 
Transportation of Soybeans or Soy Products to Market by Railroad

Railroads / Railways and Special Trains and/or Exhibit Cars Used 
to Promote Soybeans and Soybean Production 641, 702, 749, 1614, 
1668

Ralston Purina Co. (St. Louis, Missouri). Maker of Purina Chows. 
Including Protein Technologies International, a Wholly Owned 
Subsidiary from 1 July 1987 to 3 Dec. 1997 826, 843, 849, 940, 
994, 1489, 1831, 1855

Rapeseed Meal 73, 369

Rapeseed Oil 10, 393, 630, 672, 673, 675, 676, 677, 932, 934, 979, 
1366, 2001, 2167, 2313, 2333

Rapeseed or the rape plant. See Canola

Rapeseed, the Rape Plant (Brassica napus), or Colza. See also 
Canola 10, 128, 147, 155, 156, 176, 202, 214, 224, 233, 240, 335, 
347, 348, 349, 369, 393, 443, 463, 622, 630, 671, 672, 673, 675, 
676, 677, 699, 827, 933, 979, 1101, 1162, 1234, 1596, 1642, 1876, 
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1988, 2001, 2170, 2304

Recipes. See Cookery

Red soybeans. See Soybean Seeds–Red

Red-Pepper and Soybean Paste–Korean-Style Fermented. 
Kochujang / Koch’ujang / Gochujang / Kochu Jang / Ko Chu Jang / 
Kochu Chang 1138

Regional Soybean Industrial Products Laboratory (Urbana, Illinois). 
See U.S. Regional Soybean Industrial Products Laboratory (Urbana, 
Illinois). Founded April 1936)

Release or Curing Agents for Concrete or Asphalt, Industrial 
Solvents, Hydraulic Fluids, Antimicrobial Agents, and Other Minor 
or General–Industrial Uses of Soy Oil as a Non-Drying Oil 416, 
522

Republic of China (ROC). See Asia, East–Taiwan

Research & Development Centers. See (EMBRAPA) (Brazil), 
Cornell University (Ithaca, New York), and New York State Agric. 
Exp. Station, Illinois, University of (Urbana-Champaign, Illinois). 
Soyfoods, Iowa State University / College (Ames, Iowa), and Univ. 
of Iowa (Iowa City), National Center for Agricultural Utilization 
Research (NCAUR) (USDA-ARS) (Peoria, Illinois), U.S. Regional 
Soybean Industrial Products Laboratory (Urbana, Illinois). Founded 
April 1936)

Research on Soybeans 18, 19, 20, 27, 33, 34, 35, 37, 38, 40, 43, 46, 
71, 93, 940, 965, 1145, 1151, 1160, 1163, 1376, 1558, 1701, 1791, 
1812, 1813, 1814, 1816, 1819, 1899, 1948, 1982, 1983, 1999, 2010, 
2027, 2042, 2075, 2129, 2135, 2140, 2163, 2164, 2168, 2194, 2209

Resins, Plastics, and Plasticizers (Such as Epoxidized Soy Oil–
ESO)–Industrial Uses of Soy Oil as a Drying Oil 994, 1077, 1091, 
1516, 2201

Restaurants, Chinese, outside China, or Chinese recipes that use 
soy ingredients outside China. See Asia, East–China–Chinese 
Restaurants Outside China

Restaurants or cafeterias, vegetarian or vegan. See Vegetarian or 
Vegan Restaurants

Reunion. See Africa–Reunion (Réunion is a Department of France)

Reviews of the literature. See Bibliographies and / or Reviews of 
the Literature

Rhizobium bacteria. See Soybean Production–Nitrogen Fixation

Rice koji. See Koji

Rice wine. See Sake

Rice-Based Foods–Mochi (Cakes of Pounded, Steamed Glutinous 
Rice {Mochigome}) 122, 2034

Riegel, William E. See Meharry, Charles Leo (1885-1937)

Rio Muni. See Africa–Equatorial Guinea (Rio Muni + Fernando Po; 
Spanish Guinea before Oct. 1968)

Roads or highways used to transport soybeans. See Transportation 
of Soybeans or Soy Products to Market by Roads or Highways

Roasted Soy Flour–Etymology of This Term and Its Cognates / 
Relatives in Various Languages 762

Roasted Whole Soy Flour (Kinako–Dark Roasted with Dry Heat, 
Full-Fat) and Grits 762, 885, 934, 1451, 2293, 2298

Robert L. Dortch Seed Farms (Scott, Arkansas) 1123, 1205, 1325

Roberts, F.G. See Soy Products of Australia Pty. Ltd.

Rodale Press (Emmaus, Pennsylvania) 1930, 2365

Rodents and Birds–Pest Control–Especially Rabbits, Jackrabbits / 
Jack Rabbits, Hares, Woodchucks, Pigeons and Pheasants 19, 21, 
29, 40, 44, 45, 53, 178, 225, 402, 406, 430, 463, 464, 481, 508, 533, 
552, 693, 705, 732, 750, 783, 827, 991, 998, 1019, 1046, 1055, 
1103, 1320

Rouest, Léon (1872-1938). Soybean Pioneer in France 864, 888, 
889, 925, 933, 934, 962, 980, 985, 1019

Royal: New U.S. domestic soybean variety. Synonym: Wilson-Five 
(Morse 1948) 481, 544, 627, 687, 732, 1082

Rubber Substitutes or Artifi cial / Synthetic Rubber (Factice)–
Industrial Uses of Soy Oil as a Drying Oil 472, 473, 714, 741, 769, 
799, 884, 885, 1069, 1091

Russian Federation (Russia). See Europe, Eastern–Russian 
Federation

Russo-Japanese War (1904-1905)–Soybeans and Soyfoods 377, 
393, 415, 416, 689

Rust, soybean. See Rust, Soybean

Ryukyu Islands. See Okinawa

Sake–Rice Wine. In Japanese also spelled Saké, Saki, Sakki, Sacke, 
Sackee, Saque. In Chinese spelled Jiu (pinyin) or Chiu (Wade-
Giles) 197, 762, 2365

Samoa. See Oceania–Samoa

Sausages, meatless. See Meat Alternatives–Meatless Sausages

School Lunch Program 1223, 1424, 1597, 1896

Scotland. See Europe, Western–Scotland (Part of United Kingdom)

Screw presses. See Soybean Crushing–Equipment–Screw Presses 
and Expellers



SOYBEAN YIELDS AND YIELD RESEARCH (10 BCE to 2021)   1108

© Copyright Soyinfo Center 2021

Sea Vegetables or Edible Seaweeds, Often Used with Soyfoods 229, 
497, 762

Seaweeds, edible. See Sea Vegetables

Seed and plant introduction to the USA. See United States 
Department of Agriculture (USDA)–United States Department 
of Agriculture (USDA)–Section of Foreign Seed and Plant 
Introduction

Seed Certifi cation and Certifi ed Seeds (Soybeans) 650, 656, 761, 
1274, 1491, 1573, 1592

Seed Cleaning–Especially for Food or Seed Planting Uses 393, 411, 
561, 567, 587, 747, 761, 811, 812, 813, 1272, 1940, 2003

Seed Color (Soybeans)–Gives the Color of Seed (and Often Hilum) 
for Various Specifi c Varieties. See also: Soybean Seeds of Different 
Colors 99, 112, 150, 296, 400, 449, 463, 464, 483, 489, 490, 520, 
528, 535, 540, 576, 597, 605, 615, 687, 693, 739, 836, 840, 851, 
894, 917, 925, 929, 980, 993, 997, 1082, 1128, 1138, 1164, 1175, 
1183, 1188, 1235, 1579, 1585, 1589, 1675, 1682, 1892, 1965, 2273, 
2293, 2314

Seed Companies and Seedsmen, Early Soybean, Worldwide 
(Especially Before 1925) 15, 63, 111, 120, 126, 160, 168, 174, 179, 
190, 191, 194, 198, 199, 206, 208, 225, 247, 250, 277, 278, 282, 
285, 326, 327, 328, 342, 378, 416, 418, 463, 464, 477, 513, 557, 
568, 587, 618, 687, 693, 766, 913, 1223, 1452, 1612, 1748, 1902

Seed companies, soybean. See Asgrow (Des Moines, Iowa), Coker 
Pedigreed Seed Co. (Hartsville, South Carolina), Cole (C.E), 
Dammann & Co. (San Giovanni a Teduccio {near Naples}, Italy), 
DeKalb Genetics. Including DeKalb-Pfi zer Genetics (DeKalb, 
Illinois), Dortch Seed Farms, DuPont (E.I. Du Pont de Nemours & 
Co., Inc.) (Wilmington, Delaware), Evans Seed Co. (West Branch, 
Ogemaw County, Michigan) and Mr. Edward Ellsworth Evans 
(1864-1928), Funk Brothers Seed Co. (Bloomington, Illinois), 
Haage & Schmidt (Erfurt, Germany), Harry N. Hammond, Hartz 
(Jacob) Seed Co. (Stuttgart, Arkansas), James J.H. Gregory, 
Johnson & Stokes (Philadelphia, Pennsylvania), Mark W. Johnson 
(Atlanta, Georgia), Monsanto Co. (St. Louis, Missouri), Northrup 
King Co., Peter Henderson & Co. (New York City), Peterson, 
Pioneer Hi-Bred International, Inc. (Des Moines, Iowa), Soybean 
Research Foundation, Inc. (SRF, Mason City, Illinois), T.W. Wood 
& Sons (Richmond, Virginia), Teweles, Thorburn, Vilmorin-
Andrieux & Co. (France), Wannamaker (John E.) (St. Matthews, 
South Carolina), Wing Seed Co. (Mechanicsburg, Champaign 
County, Ohio)

Seed Companies, Soybean–Other (Small) and Lists–Especially 
USA, Not Very Early 567, 1093

Seed companies–Thompson. See Thompson (W.G.) & Sons 
Limited, Blenheim, Ontario, Canada

Seed Germination or Viability–Not Including Soy Sprouts 85, 406, 
416, 429, 463, 464, 471, 494, 559, 567, 601, 607, 615, 627, 654, 
656, 687, 693, 1456, 1719, 2139

Seed Industry and Market Statistics, Trends, and Analyses–By 
Geographical Region 386, 417

Seed Quality, Composition, and Component / Value-Based Pricing 
(Percentage and Quality of Protein, Oil, Fatty Acids, etc.) 1772, 
2176

Seed Quality of Soybeans–Condition, Grading, and Grades 
(Moisture, Foreign Material, Damage, etc.) 749, 768, 780, 992, 
1069, 1093, 1108, 1182, 2004, 2191, 2285

Seed sellers. See Soybean seed sellers

Seed Treatment with Chemicals (Usually Protectant Fungicides) 
for Protection. (For Treatment with Nitrogen-Fixing Bacteria see–
Soybean Production–Nitrogen Fixation & Inoculation) 1191, 1257, 
1294, 1512, 1520, 1538, 1772, 1814, 2022, 2064

Seed Weight / Size (Soybeans)–Weight of 100 Seeds / Grains 
in Grams, or Number of Seeds Per Pound or Per Kilogram, and 
Agronomic Signifi cance of Seed Weight 27, 35, 77, 85, 171, 296, 
314, 326, 327, 328, 370, 394, 406, 443, 449, 471, 483, 489, 520, 
535, 699, 732, 836, 894, 917, 925, 929, 980, 987, 993, 1128, 1138, 
1175, 1183, 1188, 1235, 1260, 1445, 1503, 1513, 1518, 1573, 1579, 
1585, 1622, 1643, 1675, 1676, 1682, 1719, 1801, 1818, 1829, 1877, 
1892, 1930, 1950, 1965, 2077, 2089, 2104, 2151, 2158, 2273, 2293, 
2314, 2324, 2329

Seeds, soybean–Variety development and breeding of soybeans. See 
Variety Development and Breeding

Sensory evaluation. See Taste Panel, Taste Test Results, or Sensory / 
Organoleptic Evaluation

Serbia. See Europe, Eastern–Serbia

Sesame Butter, Tahini / Tahina / Tahin, Sesame Halva / Halwa, or 
Sesame Paste 1455

Sesame Oil 10, 40, 229, 393, 443, 565, 630, 672, 675, 676, 782, 
932, 934, 1023

Sesame Seed (Sesamum indicum, formerly Sesamum orientale). 
(Also Called Ajonjoli, Benne, Benni, Benniseed, Gingelly, Gingely, 
Gingelie, Jinjili, Sesamum, Simsim, Teel, Til). Including Sesame as 
an Oilseed, Sesame Flour, Sesame Tofu (Goma-dofu), and Sesame 
Salt / Gomashio. See also Sesame Butter / Tahini, Sesame Cake or 
Meal, Sesame Milk, and Sesame Oil 10, 40, 74, 80, 90, 122, 155, 
229, 233, 347, 393, 443, 565, 630, 672, 673, 674, 675, 676, 677, 
909, 932, 933, 979, 1023, 1234, 1261, 1285, 1289, 1312, 1344, 
1417, 1429, 1455, 1593, 1596, 1644, 1646, 1755, 1988, 2170, 2287

Sesamum indicum. See Sesame Seed

Seventh-day Adventists. See Kellogg, John Harvey (M.D.) (1852-
1943), Sanitas Nut Food Co. and Battle Creek Food Co., Miller, 
Harry W. (M.D.) (1879-1977), Van Gundy, Theodore A., and La 
Sierra Industries (La Sierra, California)
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Seventh-day Adventists–General and Historical 202

Seychelles. See Africa–Seychelles, Republic of

Sheep, Lambs, Ewes, or Rams Fed Soybeans, Soybean Forage, or 
Soybean Cake or Meal as Feed to Make Wool or Mutton 8, 63, 68, 
72, 184, 206, 225, 231, 285, 289, 301, 335, 385, 436, 453, 460, 486, 
487, 489, 514, 540, 564, 597, 602, 608, 609, 650, 654, 717

Shellabarger Grain Co. / Shellabarger Soybean Mills (Decatur, 
Illinois) 994, 1831

Shennong / Shen Nung. See Asia, East–China–Shennong / Shên 
Nung / Shen Nung

Shortening–Etymology of This Term and Its Cognates / Relatives in 
Various Languages 804, 1184

Shortening Made with Soy Oil 953

Shortening (Usually Hydrogenated) 472, 473, 505, 565, 635, 714, 
769, 780, 799, 804, 807, 857, 885, 903, 922, 959, 989, 993, 994, 
1055, 1073, 1093, 1110, 1116, 1132, 1168, 1182, 2338

Shoyu. See Soy Sauce

Shurtleff, William. See Soyinfo Center (Lafayette, California)

Siebold, Philipp Franz von (1796-1866)–German Physician and 
Naturalist in Japan (1823-1829) 19, 111, 150

Silage, soybean. See Feeds / Forage from Soybean Plants–Forage 
Used for Silage / Ensilage

Sinaiko Family of Madison, Wisconsin–Incl. Joe Sinaiko of Iowa 
Milling Co. and Decatur Soy Products Co. (1891-1988), His 
Brother Ike Sinaiko of Illinois Soy Products Co. (1897-1977), and 
His Brothers-in-Law Max Albert of Galesburg Soy Products Co. 
(1893-1966) and Irving Rosen of Quincy Soybean Products Co. 
(1907-1964) 994, 1614

Single Cell Proteins (Photosynthetic, Including Algae / Microalgae 
Such as Spirulina, Chlorella, and Scenedesmus) 1855

Sino-Japanese War (1894-1895)–Soybeans and Soyfoods. Rarely 
called Chinese-Japanese War 229, 630, 788

Size of soybean seeds. See Seed Weight / Size (Soybeans)–Weight 
of 100 Seeds in Grams, or Number of Seeds Per Pound

Sizings for paper or textiles. See Paper Coatings or Sizings, or 
Textile Sizing

Smoked tofu. See Tofu, Smoked

Soaps or Detergents–Industrial Uses of Soy Oil as a Non-Drying 
Oil–Soap, Detergent 408, 416, 429, 433, 443, 472, 473, 484, 505, 
522, 523, 549, 554, 586, 630, 650, 714, 741, 757, 768, 769, 780, 
788, 799, 804, 807, 818, 822, 846, 857, 884, 885, 922, 933, 934, 
954, 959, 993, 994, 1110, 1132, 1234, 1512, 2088

Society for Acclimatization (Société d’Acclimatation, France) 19, 
60, 63, 95, 97, 378, 557, 933, 980

Soil fertility. See Soil Science–Soil Fertility

Soil Science 33, 53, 71, 302, 336, 437, 448, 454, 514, 548, 603, 
700, 1172, 1814, 2058, 2286

Soil Science–Soil Erosion and Soil Conservation 877, 1065, 1311, 
1592, 2073, 2184, 2315, 2333

Soil Science–Soil Fertility and Soil Health 1036

Soilage, soybean. See Feeds / Forage from Soybean Plants–Soilage 
and Soiling

Solomon Islands. See Oceania–Solomon Islands

Solvent extraction equipment. See Soybean Crushing–Equipment–
Solvent extraction

Solvents. See Soybean Crushing–Solvents

Solvents–Hexane–Used Mainly for Soy Oil Extraction 1077, 1193

Solvents, industrial. See Release or Curing Agents for Concrete or 
Asphalt, Industrial Solvents, Hydraulic Fluids, and Other Minor or 
General Uses

Solvents Used for Extraction of the Oil from Soybeans: Benzene / 
Benzine / Benzol / Benzin (petrol, gasoline) 433, 688, 757

Solvents Used for Extraction of the Oil from Soybeans (General, 
Type of Solvent, Unspecifi ed, or Other). See also Ethanol, Hexane, 
and Trichloroethylene Solvents 140, 1182, 1597, 1614, 1884, 1929, 
2043, 2163, 2219

Solvents Used for Extraction of the Oil from Soybeans: Naphtha / 
Naphthas. Also spelled Naptha / Napthas 833

Soup, miso. See Miso Soup

South Africa. See Africa–South Africa

South America. See Latin America–South America

South America trade statistics. See Latin America–South America–
Trade (Imports or Exports)

South Asia / Indian Subcontinent–Soybean Crushing–Soy Oil and 
Meal Production and Consumption–Statistics, Trends, and Analyses 
2127, 2163

South Manchuria Railway and the South Manchuria Railway 
Company (Minami Manshu Tetsudo Kabushiki Kaisha) 393, 497, 
504, 565, 688, 695, 714, 780, 788, 800, 804, 812, 813, 830, 885

Soy bran. See Fiber, Soy
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Soy Cheese–Etymology of This Term and Its Cognates / Relatives 
in Various Languages 293

Soy Cheese–Fermented, Western Style, That Melts. May Contain 
Casein (Cow’s Milk Protein) 293

Soy Cheese or Cheese Alternatives–General, Western Style, That 
Melts. Often Contains Casein (Cow’s Milk Protein) 2073, 2298

Soy Chocolate or Cocoa (Toasted Soy Flour) (Also includes use of 
non-roasted Soy Flour or Soymilk in Making Chocolate) 429, 432, 
472, 473, 640, 769, 829, 834, 862, 888, 913

Soy Coffee–Made from Roasted Soy Flour or Ground Roasted 
Soybeans 19, 20, 27, 35, 41, 45, 54, 61, 68, 73, 126, 128, 139, 154, 
156, 157, 171, 172, 176, 188, 192, 202, 203, 212, 213, 222, 225, 
240, 244, 247, 287, 305, 325, 378, 379, 412, 416, 420, 429, 432, 
472, 473, 486, 524, 525, 536, 547, 557, 586, 631, 640, 650, 669, 
689, 714, 769, 772, 804, 828, 829, 834, 843, 850, 881, 884, 888, 
934, 954, 961, 994, 1015, 1017, 1021, 1093, 1113, 1614, 1884, 
2088, 2111, 2122, 2150, 2259, 2268, 2298

Soy Coffee (Roasted Soy Flour)–Etymology of This Term and Its 
Cognates / Relatives in Various Languages 126, 432, 486

Soy Cream Cheese, Usually Made of Tofu or Soy Yogurt 2303

Soy fi ber. See Fiber

Soy fl our companies (Europe). See Spillers Premier Products Ltd. 
(Puckeridge, Ware, Hertfordshire, England)

Soy fl our companies (Oceania). See Soy Products of Australia Pty. 
Ltd

Soy Flour, Grits and Flakes (Usually Defatted)–Etymology of These 
Terms and Their Cognates / Relatives in Various Languages 326, 
327, 328, 442, 492, 589

Soy Flour, Grits, Meal, Powder, or Flakes–For Food Use (Usually 
Defatted or Low-Fat). See also Soy Flour–Whole or Full-fat 118, 
155, 272, 326, 327, 328, 361, 368, 378, 379, 393, 409, 416, 429, 
432, 439, 442, 443, 472, 473, 484, 492, 516, 524, 525, 536, 549, 
554, 556, 557, 558, 565, 580, 589, 596, 607, 650, 685, 689, 713, 
714, 741, 769, 799, 804, 828, 829, 834, 836, 843, 846, 847, 850, 
862, 884, 886, 888, 909, 913, 929, 933, 954, 961, 962, 974, 980, 
982, 983, 984, 997, 1012, 1017, 1018, 1021, 1026, 1054, 1066, 
1073, 1077, 1083, 1093, 1099, 1128, 1135, 1160, 1176, 1193, 1240, 
1382, 1424, 1455, 1512, 1596, 1597, 1614, 1760, 1763, 1782, 1814, 
1840, 1842, 1892, 1911, 1966, 1999, 2025, 2043, 2073, 2079, 2088, 
2105, 2111, 2122, 2162, 2209, 2220, 2259, 2298

Soy Flour Industry and Market Statistics, Trends, and Analyses–By 
Geographical Region 2073, 2220, 2259

Soy Flour Industry and Market Statistics, Trends, and Analyses–
Individual Companies or Products 1596, 1597

Soy Flour or Defatted Soybean Meal in Cereal-Soy Blends, with 
Emphasis on Dry Products Used in Third World Countries, Often 

Used as Weaning Foods (such as CSM, WSB, etc.) 95, 97, 326, 
327, 328, 1596, 1597, 1867, 2011, 2161

Soy fl our, roasted. See Roasted soy fl our

Soy Flour, Textured (Including TVP, Textured Vegetable Protein) 
1855, 1892, 2011, 2012, 2163, 2220, 2259, 2267, 2281

Soy Flour–Whole or Full-fat 88, 152, 175, 326, 327, 328, 596, 688, 
745, 816, 829, 834, 907, 974, 989, 994, 1113, 1240, 1302, 1581, 
1596, 1597, 1963, 1966, 2012, 2043, 2111, 2220

Soy Flour, Whole or Full-fat–Etymology of These Terms and Their 
Cognates / Relatives in Various Languages 596

Soy Ice Cream (General–Usually Non-Dairy) 629, 862, 1077, 1896, 
2072, 2105

Soy infant formula. See Infant Formula, Soy-based

Soy lecithin. See Lecithin, Soy

Soy Oil as a Commodity, Product, or Ingredient for Food Use (in 
Cookery or Foods). Its Manufacture, Refi ning, Trade, and Use. See 
Also: Industrial Uses of Soy Oil, and Nutrition: Lipids 10, 18, 31, 
51, 59, 65, 68, 73, 116, 139, 140, 152, 155, 156, 166, 175, 229, 281, 
347, 356, 361, 369, 379, 393, 396, 400, 401, 412, 415, 416, 420, 
421, 426, 429, 432, 433, 439, 443, 460, 472, 473, 474, 484, 492, 
497, 504, 513, 516, 522, 523, 530, 533, 534, 536, 549, 554, 565, 
589, 596, 600, 602, 630, 635, 650, 652, 654, 662, 666, 670, 671, 
672, 673, 674, 675, 676, 677, 678, 679, 680, 688, 689, 713, 714, 
757, 758, 761, 762, 768, 778, 779, 780, 782, 795, 799, 804, 808, 
811, 812, 813, 826, 829, 832, 834, 836, 838, 839, 843, 844, 846, 
847, 849, 850, 859, 876, 881, 882, 885, 886, 888, 894, 898, 900, 
903, 909, 911, 922, 923, 929, 932, 937, 940, 950, 953, 959, 960, 
961, 962, 968, 979, 982, 983, 993, 994, 1008, 1026, 1041, 1043, 
1060, 1067, 1077, 1080, 1082, 1083, 1099, 1110, 1128, 1131, 1132, 
1143, 1149, 1176, 1206, 1234, 1236, 1311, 1368, 1377, 1382, 1418, 
1436, 1442, 1455, 1512, 1592, 1596, 1597, 1612, 1613, 1614, 1646, 
1668, 1704, 1755, 1760, 1765, 1772, 1773, 1782, 1811, 1867, 1872, 
1909, 1928, 1956, 1963, 1979, 1986, 1989, 2009, 2042, 2044, 2065, 
2072, 2098, 2105, 2122, 2126, 2127, 2134, 2151, 2152, 2156, 2158, 
2160, 2161, 2162, 2163, 2167, 2169, 2170, 2177, 2185, 2201, 2205, 
2210, 2220, 2267, 2282, 2287, 2288, 2345, 2364

Soy Oil Constants. Includes Index of Refreaction, Refreactive 
Index, Solidifi cation Point (Erstarrungspunkt), Specifi c Gravity. 
See also Iodine Number 140, 416, 433

Soy Oil Constants–Iodine Number / Value 140, 433, 914, 950, 970, 
971, 972, 973, 1044, 1069, 1074, 1128, 1182, 1192, 1235, 1392

Soy Oil–Etymology of This Term and Its Cognates / Relatives in 
Various Languages 10, 158, 492

Soy oil–industry and market statistics. See Soybean Crushing

Soy Products of Australia Pty. Ltd. (Bayswater, Victoria, Australia). 
Formerly F.G. Roberts Health Food Products (Melbourne) 867, 
1320



SOYBEAN YIELDS AND YIELD RESEARCH (10 BCE to 2021)   1111

© Copyright Soyinfo Center 2021

Soy Protein and Proteins–Etymology of These Terms and Their 
Cognates / Relatives in Various Languages 50, 103, 326, 327, 328, 
405, 439

Soy protein companies (USA). See Drackett Co. (The), Glidden Co. 
(The), Laucks (I.F.) Co.

Soy Protein, Industrial Uses of–Other. Shotgun Shell Casings 1091

Soy Protein Isolates, Concentrates, or Textured Soy Protein 
Products–Industry and Market Statistics, Trends, and Analyses–By 
Geographical Region 2073, 2220

Soy Protein Isolates, Concentrates, or Textured Soy Protein 
Products–Industry and Market Statistics, Trends, and Analyses–
Individual Companies 2012

Soy Protein Isolates, Textured (For Food Use Only, Including Spun 
Soy Protein Fibers or Soy Isolate Gels). See also: Industrial Uses of 
Soy Proteins–Fibers (Artifi cial Wool Made from Spun Soy Protein 
Fibers) 1455

Soy Protein Products (General, or Modern Products). See also: 
Nutrition–Protein, Protein Quality, and Amino Acid Composition 
1772, 1782, 1840, 1867, 2053, 2122, 2209

Soy Proteins–Concentrates 2073, 2122, 2259

Soy Proteins–Detection When Added to Other Food Products (Such 
as Meat or Dairy Products, Wheat Flour or Baked Goods) 846

Soy Proteins–Isolates–Enzyme-Modifi ed Soy Protein with 
Whipping / Foaming Properties Used to Replace Egg Albumen, and 
Early Related Whipping / Aerating Agents or Products 1077, 1093

Soy Proteins–Isolates, for Food Use. See also: Isolates, for 
Industrial (Non-Food) Use 650, 961, 1596, 1597, 1782, 2073, 2122, 
2220, 2259

Soy Proteins–Properties (Including Types {Globulins, Glycinin, 
Beta- and Gamma-Conglycinin}, 7S & 11S Protein Fractions and 
Subunits, Sedimentation Coeffi cients, Nitrogen Solubility, and 
Rheology) 68, 112, 122, 378, 429, 504, 2139

Soy Proteins, Textured (General) 1782, 1887

Soy Pudding, Custard, Parfait, or Mousse (Usually made from 
Soymilk. Non-Dairy Milk, or Tofu). See also Soy Yogurt–Not 
Fermented 888

Soy sauce. See Tamari, Worcestershire Sauce

Soy Sauce and Shoyu–Etymology of These Terms and Their 
Cognates / Relatives in Various Languages 63, 326, 327, 328, 393, 
484, 1395

Soy Sauce Companies (Asia)–Important Japanese Shoyu 
Manufacturers Other Than Kikkoman and Yamasa–Higashimaru, 
Marukin, Choshi, Higeta 197

Soy sauce companies (Asia & USA). See Yamasa Corporation 
(Choshi, Japan; and Salem, Oregon)

Soy sauce companies (international). See Kikkoman Corporation 
(Tokyo, Walworth, Wisconsin; and Worldwide)

Soy Sauce (Including Shoyu and Worcestershire Sauce)–Imports, 
Exports, International Trade 17, 59, 347, 369, 377, 404, 412

Soy Sauce (Including Shoyu). See Also Tamari, Teriyaki Sauce, and 
Traditional Worcestershire Sauce 14, 17, 20, 31, 39, 59, 60, 63, 68, 
105, 111, 122, 140, 150, 152, 155, 166, 171, 175, 197, 223, 281, 
326, 327, 328, 347, 361, 362, 369, 377, 378, 379, 380, 393, 404, 
412, 416, 420, 429, 432, 439, 442, 443, 456, 472, 473, 478, 484, 
497, 498, 500, 523, 531, 536, 547, 556, 565, 589, 607, 616, 638, 
640, 650, 714, 741, 745, 762, 769, 780, 799, 817, 829, 834, 843, 
846, 884, 885, 888, 900, 913, 923, 961, 982, 994, 1021, 1083, 1093, 
1138, 1206, 1234, 1240, 1395, 1423, 1484, 1488, 1498, 1592, 1644, 
1782, 1818, 1819, 1840, 1842, 1884, 1887, 2072, 2122, 2150, 2220, 
2259, 2268, 2273, 2282, 2296

Soy Sauce, Indonesian Style or from the Dutch East Indies (Kecap, 
Kécap, Kechap, Ketjap, Kétjap). See also Ketchup / Catsup 429, 
884, 1819, 1842

Soy Sauce Industry and Market Statistics, Trends, and Analyses–By 
Geographical Region 122, 152, 347, 498, 1842, 2072, 2220, 2296

Soy sauce–Korean-style. See Kanjang–Korean-Style Fermented 
Soy Sauce

Soy sauce, price of. See Price of Soy Sauce, Worcestershire Sauce, 
or Early So-Called Ketchup (Which Was Usually Indonesian Soy 
Sauce)

Soy Sauce Production–How to Make Soy Sauce on a Commercial 
Scale 59

Soy sauce residue or dregs. See Fiber–Residue or Dregs from 
Making Soy Sauce

Soy sauce used in Worcestershire sauce. See Worcestershire Sauce–
With Soy Sauce Used as an Ingredient

Soy Sprouts–Etymology of This Term and Its Cognates / Relatives 
in Various Languages 140, 586

Soy Sprouts, Homemade–How to Grow at Home or on a Laboratory 
Scale, by Hand 1021

Soy Sprouts Industry and Market Statistics, Trends, and Analyses–
By Geographical Region 1842, 2220

Soy Sprouts (Sprouted or Germinated Soybeans) for Food Use 140, 
229, 415, 429, 484, 504, 586, 650, 689, 780, 829, 834, 843, 888, 
954, 997, 1021, 1093, 1099, 1113, 1138, 1234, 1240, 1592, 1782, 
1814, 1819, 1840, 1842, 1884, 1887, 1930, 1998, 2089, 2122, 2150, 
2201, 2220, 2259, 2268, 2272, 2327
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Soy whip topping. See Whip Topping

Soy wine. See Fermented Specialty Soyfoods

Soy Yogurt–Fermented / Cultured 429, 934, 2152, 2271, 2303

Soy Yogurt (Generally Non-Dairy) 2298

Soya Foods Ltd [Named Soya Flour Manufacturing Co. Ltd. (1929-
42), and Soya Foods Ltd. (1933)]. See Spillers Premier Products 
Ltd.

Soya–Soybean Production and Soy Products 421, 607, 980, 1966

Soyanews: Monthly Newsletter Published by CARE in Colombo, 
Sri Lanka (1978-1990) 1893

Soyatech (Publisher of Soya Bluebook and Soya Newsletter, Bar 
Harbor, Maine. Note: In March 1980 Peter Golbitz and Sharyn 
Kingma started Island Tofu Works, a tofu manufacturing company, 
in Bar Harbor, Maine) 2212, 2304

Soybean archaeology. See Archaeology

Soybean Council of America. See American Soybean Association 
(ASA)–Soybean Council of America

Soybean crushers (Asia). See Hohnen Oil Co., Ltd. (Tokyo, Japan), 
Nisshin Oil Mills, Ltd. (Tokyo, Japan)

Soybean crushers (Canada). See ADM Agri-Industries Ltd. 
(Windsor, Ontario, Canada), CanAmera Foods (Hamilton, Ontario, 
Canada), Victory Soya Mills Ltd. (Toronto, Ontario)

Soybean Crushers (Canada), Early (Started Before 1941)–Milton 
Oil Refi neries Ltd. (Milton, Ontario; March 1930–Renamed 
Canadian Soyabeans Ltd. by Nov. 1932), Dominion Linseed Oil 
Co. (Baden, ONT; 1932), Soy Bean Oil and Meal Co-operative 
Company of Canada, Ltd. (Chatham, ONT; 1932), Dominion Soya 
Industries / Dominion Soya Products Co. (Montreal, Quebec; spring 
1935), Soya Mills Limited (Stratford, ONT; Jan. 1936), Edgar 
Soya Products (Belle River, Ontario; 1936), Toronto Elevators Ltd. 
(Toronto, ONT; 1938) 846, 1122, 1193, 1704

Soybean Crushers (Europe). See Unilever Corp., Lever Brothers 
Co., Unimills B.V. (Netherlands)

Soybean crushers (Europe). See Ferruzzi-Montedison (Italy), Hansa 
Muehle (Hamburg, Germany), Noblee & Thoerl GmbH (Hamburg, 
Germany), Oelmuehle Hamburg AG (Hamburg, Germany)

Soybean crushers (USA). See Allied Mills, Inc., Archer Daniels 
Midland Co. (ADM) (Decatur, Illinois), Bunge Corp. (White Plains, 
New York), Cargill, Inc. (Minneapolis, Minneapolis), Central Soya 
Co. (Fort Wayne, Indiana), Chicago Heights Oil Co. (Chicago 
Heights, Illinois), Continental Grain Co. (New York, New York), 
Dannen Mills (St. Joseph, Missouri), Pillsbury Feed Mills and 
Pillsbury Co. (Minneapolis, Minnesota), Procter & Gamble Co. 
(Cincinnati, Ohio). Including the Buckeye Cotton Oil Co., Quincy 
Soybean Products Co. (Quincy, Illinois), Ralston Purina Co. (St. 

Louis, Missouri), Shellabarger Grain Co. / Shellabarger Soybean 
Mills (Decatur, Illinois), Spencer Kellogg & Sons, Inc. (Buffalo, 
New York), Staley (A.E.) Manufacturing Co. (Decatur,, Swift & Co. 
(Illinois)

Soybean Crushers (USA). See Seed Companies, Soybean–Funk 
Brothers Seed Co. (Bloomington, Illinois)–After 1924, Sinaiko 
Family and Iowa Milling Co. (Cedar Rapids, Iowa)

Soybean crushers (USA), Cooperative. See Ag Processing Inc a 
cooperative (AGP), Farmland Industries, Inc., Missouri Farmers 
Association (MFA), Monticello Co-operative Soybean Products Co. 
(Monticello, Piatt Co., Illinois)

Soybean crushers (USA), Early. See Elizabeth City Oil and 
Fertilizer Co. (Elizabeth City, North Carolina; 1915)

Soybean Crushers (USA), Early–Pacifi c Oil Mills and Albers 
Brothers Milling Co. (Seattle, Washington; 1911), Elizabeth City 
Oil and Fertilizer Co. (Elizabeth City, North Carolina; 1915. By 
1917 six other North Carolina oil mills were crushing soybeans), 
Chicago Heights Oil Mfg. Co. (Chicago Heights, Illinois; 1920), 
A.E. Staley Mfg. Co. (Decatur, Illinois; 1922), Piatt County 
Cooperative Soy Bean Co. (Monticello, Illinois; 1923–batch 
solvent), Blish Milling Co. (Seymour and Crothersville, Indiana; 
1923), Eastern Cotton Oil Co. (Norfolk, Virginia; 1924–continuous 
solvent) 513, 516, 522, 640, 713, 749, 757, 769, 994, 1614

Soybean Crushers (USA), Small Crushers–Arkansas Grain Corp. 
(Helena & Stuttgart, Arkansas, 1958), Hemphill Soy Products 
(Kennett, Missouri, 1944), Old Fort Mills (Marion, Ohio, 1936), 
Sioux Soya Co. (Sioux City, Iowa, 1943), Soy Bean Processing 
Co. (Waterloo, Iowa, 1937), Soybean Products, Inc. (Cedar Rapids, 
Iowa, 1934), Southern Soya Corp. (Cameron, South Carolina, 
1963), Soy-Rich Products (Wichita, Kansas, 1944), Toledo Soybean 
Products (Toledo, Ohio, 1940) Western Soybean Mills (Sioux Falls, 
South Dakota, 1944), etc.. 713, 757, 994, 1055

Soybean Crushing–Equipment–Hydraulic Presses 523, 635, 640, 
757, 811, 900, 1055, 1113, 1236, 1512

Soybean Crushing–Equipment–Screw Presses and Expellers 
(Continuous, Mechanical) 635, 640, 757, 761, 808, 849, 900, 942, 
994, 1055, 1077, 1080, 1193, 1512, 1614, 1668

Soybean Crushing–Equipment–Solvent Extraction 433, 650, 688, 
757, 811, 813, 833, 1055, 1077, 1182, 1193, 1236, 1597, 1614, 
1644, 1884, 1929, 2043, 2163, 2219, 2226, 2267, 2268

Soybean Crushing–Equipment–Wedge Press and Hand-Turned 
Screw Press (Early Technology from China and Manchuria) 688, 
811

Soybean Crushing–Explosions and/or Fires in Soybean Solvent 
Extraction Plants (Making Soy Oil and Soybean Meal) 1080

Soybean Crushing (General: Soy / Soybean Oil and Soybean Meal) 
557, 741, 749, 788, 800, 818, 822, 833, 851, 875, 1000, 1038, 1116, 
1168, 1182, 1266, 1359, 1424, 1516, 1593, 1610, 1611, 1644, 1799, 
1870, 1884, 1894, 1905, 1906, 1907, 1929, 1966, 2000, 2001, 2011, 
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2053, 2082, 2206, 2207, 2209, 2219, 2226, 2288, 2296, 2305

Soybean Crushing, Including Production and Trade of Soybean 
Oil, Meal or Cake, Margarine, or Shortening–Industry and Market 
Statistics, Trends, and Analyses–393, 516, 549, 565, 600, 630, 640, 
650, 670, 671, 672, 673, 674, 676, 677, 757, 769, 807, 849, 903, 
922, 932, 940, 959, 993, 994, 1041, 1043, 1093, 1099, 1110, 1405, 
1418, 1471, 1755, 1770, 1870, 2042, 2053, 2065, 2134, 2150, 2151, 
2152, 2156, 2158, 2167, 2170, 2185, 2201, 2207, 2220, 2304

Soybean Crushing–Processing Capacity and/or Storage Capacity of 
Individual Plants–Statistics 768

Soybean crushing–solvents. See Solvents

Soybean Cultural Practices–No-Till, Conservation Tillage, and 
Minimum Tillage Farming / Agriculture 1047, 1550, 1601, 1635, 
2028, 2038, 2132, 2149, 2203, 2295, 2315, 2350

Soybean–General Comprehensive and Basic Important Publications 
about Soybeans 650

Soybean–Genetic Diversity, Variability and Population Structure 
1708

Soybean–Growth Regulators / Substances Such as Triiodobenzoic 
Acid (TIBA), Gibberellic Acid, Gibberellins, Auxins, Cytokinins, 
Dicamba, and Florigen 1474, 1521, 1522, 1523, 1553, 1601, 1788, 
2030, 2110, 2301

Soybean koji. See Koji, Soybean

Soybean Marketing Association (1929-1932). Organized at Decatur, 
Illinois on 16 Oct. 1929 768, 778, 808

Soybean Meal / Cake, Fiber (as from Okara), or Shoyu Presscake as 
a Fertilizer or Manure for the Soil or for Fish Ponds–Industrial Uses 
59, 68, 122, 166, 229, 293, 347, 356, 361, 369, 377, 379, 380, 393, 
415, 416, 429, 497, 498, 505, 516, 522, 565, 650, 678, 688, 714, 
769, 780, 783, 788, 800, 838, 846, 876, 884, 885, 900, 954, 984, 
1196, 1593, 1596

Soybean Meal–Etymology of This Term and Its Cognates / 
Relatives in Various Languages 385, 405, 472, 473, 846

Soybean Meal (SBM) (Defatted). Formerly Called Bean Cake, 
Beancake, Soybean Cake, Oilmeal, or Presscake 59, 73, 122, 155, 
229, 281, 347, 361, 373, 377, 378, 379, 380, 385, 393, 402, 405, 
409, 412, 415, 416, 420, 421, 429, 433, 436, 439, 443, 449, 451, 
472, 473, 478, 484, 492, 497, 498, 504, 505, 513, 516, 522, 523, 
530, 534, 536, 549, 550, 554, 561, 564, 565, 599, 600, 607, 633, 
635, 640, 650, 652, 678, 679, 680, 688, 689, 703, 706, 713, 714, 
722, 753, 757, 761, 762, 768, 769, 779, 780, 783, 788, 795, 799, 
800, 804, 807, 808, 811, 812, 813, 814, 826, 836, 838, 839, 843, 
846, 847, 849, 852, 876, 884, 885, 886, 888, 900, 903, 911, 923, 
929, 933, 937, 942, 953, 961, 979, 984, 993, 994, 1043, 1045, 1055, 
1060, 1069, 1080, 1083, 1101, 1113, 1128, 1132, 1177, 1182, 1193, 
1196, 1206, 1236, 1240, 1273, 1366, 1368, 1377, 1407, 1436, 1442, 
1451, 1455, 1489, 1490, 1512, 1552, 1593, 1596, 1597, 1614, 1644, 
1646, 1704, 1718, 1736, 1748, 1765, 1770, 1773, 1807, 1813, 1855, 

1861, 1872, 1873, 1909, 1942, 1956, 1966, 1980, 1984, 2001, 2009, 
2012, 2042, 2043, 2044, 2065, 2072, 2073, 2084, 2098, 2105, 2122, 
2126, 2134, 2150, 2151, 2156, 2158, 2160, 2161, 2162, 2163, 2169, 
2185, 2201, 2205, 2210, 2220, 2227, 2259, 2267, 2268, 2277, 2281, 
2300, 2313, 2333, 2345

Soybean–Morphology, Structure, and Anatomy of the Plant and Its 
Seeds 37, 38, 61, 91, 112, 443, 650, 1280, 1499, 2063, 2230

Soybean–Morphology, Structure, and Anatomy of the Plant and Its 
Seeds as Determined by Microscopy or Microscopic Examination 
429

Soybean oil. See Soy Oil

Soybean oil constants. See Soy Oil Constants

Soybean paste. See Miso

Soybean–Physiology and Biochemistry (Including Photoperiodism, 
Photosynthesis, Translocation, Plant Water Relations, Respiration, 
Photorespiration) 346, 831, 835, 952, 966, 1057, 1136, 1145, 1189, 
1192, 1250, 1268, 1319, 1326, 1329, 1330, 1361, 1378, 1554, 1587, 
1625, 1707, 1729, 1746, 1772, 1828, 1886, 1917, 1934, 1961, 2016, 
2020, 2071, 2080, 2108, 2114, 2115, 2131, 2151, 2152, 2153, 2168, 
2176, 2209, 2217, 2238, 2322, 2326, 2348

Soybean–Physiology and Biochemistry–Maturity Groups 1022, 
1044, 1050, 1188, 1235, 1279, 1306, 1327, 1373, 1472, 1492, 1513, 
1584, 1622, 1643, 1673, 1701, 1768, 1820, 1862, 1869, 1903, 1904, 
1925, 1930, 1962, 1972, 2003, 2035, 2057, 2079, 2241, 2249, 2253, 
2256, 2269, 2313, 2314, 2326, 2350

Soybean–Physiology–Day-Neutral / Photoperiod Insensitive 
Soybean Varieties 1223, 1230, 1922, 2097

Soybean–Physiology–Drought Tolerance 4, 5, 11, 49, 53, 56, 58, 
70, 73, 76, 99, 108, 109, 111, 129, 133, 136, 140, 161, 163, 164, 
167, 178, 182, 183, 184, 195, 203, 209, 225, 1312, 1376, 2191

Soybean–Physiology–Moisture Tolerance 49, 53, 192

Soybean–Physiology–Mycorrhiza / Mycorrhizae / Mycorrhizal 
Relations with Vesicular-Arbuscular Soil Fungi of the Genus 
Glomus or Endogone 1619, 1651, 2017

Soybean–Physiology–Photoperiod Insensitivity / Daylength 
Neutrality 1051, 1223, 1230, 1397, 1719, 1922, 2097

Soybean–Physiology–Photoperiodism / Photoperiod, Photoperiodic 
Effects, or Photo-Thermal Responses 907, 1019, 1051, 1163, 1223, 
1230, 1243, 1524, 1554, 1592, 1627, 1639, 1706, 1719, 1817, 1820, 
1881, 1947, 1949, 1954, 2097, 2165, 2269

Soybean–Physiology–Tolerance to Cold, Chilling, or Low 
Temperatures, and Cold Tolerant Varieties 73, 195, 1719, 1748, 
1828, 1869, 1886, 1898, 1917, 1922, 1934, 2289

Soybean processing. See Soybean Crushing
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Soybean production. See–Fertilizers and Plant Nutrition, Cover 
Crop, Use of Soybean as. See also: Intercropping, Crop Rotation 
of Soybean Plants for Soil Improvement, Cropping Systems: 
Intercropping, Interplanting, or Mixed Cropping, Cultural Practices, 
Green Manure, Harvesting and Threshing, Identity Preserved / 
Preservation, Peoria Plan of 1928-29 for Growing, Selling, and 
Processing Soybeans, Plant Protection from Diseases, Pests and 
Other Types of Injury (General), Price of Soybeans, Soybean 
Seeds and Soybean Products–Except Sauces (Which See), Seed 
Germination or Viability–Not Including Soy Sprouts, Seed Quality, 
Seed Treatment, Soybean Variety Development and Breeding–New 
Soybean Varieties in the USA, Yield Statistics, Soybean

Soybean production and the soil. See Soil Science

Soybean production–Costs. See Cost of Producing Soybeans

Soybean production–Farm equipment. See Machinery 
(Agricultural), Implements, Equipment, and Mechanization

Soybean production–Farm machinery. See Combines, Combines–
Etymology, Farm Machinery–Etymology

Soybean production–Farm Machinery. See Tractors

Soybean Production–General, and Amount Produced 195, 208, 229, 
281, 315, 348, 361, 379, 397, 401, 410, 442, 458, 460, 478, 484, 
488, 490, 561, 565, 579, 589, 597, 613, 622, 649, 651, 654, 689, 
699, 703, 720, 726, 732, 741, 743, 754, 774, 788, 800, 818, 822, 
826, 830, 839, 843, 844, 857, 876, 888, 893, 903, 907, 908, 921, 
922, 928, 935, 940, 941, 942, 949, 951, 974, 985, 989, 994, 1008, 
1011, 1040, 1043, 1048, 1060, 1076, 1106, 1107, 1108, 1111, 1114, 
1115, 1116, 1130, 1132, 1133, 1142, 1157, 1160, 1168, 1191, 1193, 
1196, 1233, 1236, 1254, 1273, 1279, 1303, 1307, 1334, 1338, 1339, 
1343, 1357, 1373, 1381, 1401, 1417, 1423, 1443, 1444, 1459, 1470, 
1487, 1512, 1514, 1515, 1517, 1520, 1569, 1575, 1576, 1593, 1596, 
1599, 1605, 1608, 1610, 1634, 1642, 1656, 1662, 1665, 1668, 1679, 
1680, 1681, 1682, 1693, 1701, 1704, 1705, 1712, 1736, 1758, 1761, 
1767, 1770, 1802, 1807, 1818, 1819, 1836, 1840, 1846, 1863, 1864, 
1872, 1880, 1894, 1908, 1914, 1915, 1916, 1918, 1927, 1929, 1931, 
1966, 1972, 1974, 1980, 1988, 1996, 1998, 2003, 2004, 2008, 2025, 
2034, 2043, 2044, 2053, 2061, 2073, 2079, 2097, 2106, 2121, 2122, 
2131, 2141, 2147, 2150, 2151, 2161, 2166, 2169, 2171, 2182, 2185, 
2186, 2188, 2191, 2197, 2201, 2205, 2209, 2210, 2226, 2227, 2230, 
2243, 2247, 2256, 2259, 2261

Soybean production in tropical and subtropical countries. See 
Tropical and Subtropical Countries, Soybean Production in (Mostly 
in

Soybean Production–Industry and Market Statistics, Trends, and 
Analyses 1111, 1592, 1680, 1840, 1842, 1844, 1969, 2041, 2042, 
2044, 2092, 2121, 2122, 2132, 2134, 2137, 2140, 2142, 2147, 2150, 
2152, 2154, 2156, 2166, 2168, 2185, 2188, 2189, 2191, 2198, 2201, 
2208, 2210, 2212, 2227, 2231, 2240, 2245, 2254, 2259, 2300

Soybean production–Marketing. See Chicago Board of Trade 
(CBOT), Marketing Soybeans, Railroads / Railways and Special 
Trains and/or Exhibit Cars Used to Promote Soybeans and Soybean 
Production, Soybean Marketing Association (1929-1932)

Soybean production–Nitrogen fi xation. See Nitrogen Fixation, 
Inoculation, Nodulation–Etymology of Related Terms

Soybean production–Nitrogen Fixation and Inoculation. See 
Nitragin Inoculant and The Nitragin Company, Urbana Laboratories

Soybean production, organic. See Organic Soybean Production

Soybean production–Plant protection. See Diseases (Bacterial, 
Fungal, and Viral / Virus), Insects–Pest Control. See also: 
Integrated Pest Management, Integrated Pest Management (IPM) 
and Biological Control, Nematodes–Disease Control, Pesticides 
(General), Weeds–Control and Herbicide Use

Soybean production–Research. See Research on Soybeans

Soybean Production–Sustainability or Sustainable Agriculture 2212, 
2258, 2283, 2333, 2339

Soybean Research Foundation, Inc. (SRF, Mason City, Illinois) 
1607, 1620, 1622, 1632, 1639, 1709

Soybean Rust (Fungal Disease) 120, 1764, 1936, 2017, 2022, 2163, 
2344

Soybean Seeds–Black in Color. Food Use is Not Mentioned 16, 20, 
23, 24, 33, 35, 38, 41, 56, 61, 63, 68, 73, 105, 106, 112, 120, 121, 
122, 127, 128, 129, 136, 137, 142, 143, 148, 150, 168, 171, 177, 
187, 188, 192, 201, 204, 210, 217, 223, 225, 226, 229, 259, 261, 
266, 267, 269, 276, 278, 284, 291, 296, 308, 309, 314, 315, 317, 
319, 321, 322, 325, 339, 340, 342, 346, 351, 355, 357, 370, 378, 
381, 383, 389, 390, 393, 400, 404, 405, 408, 410, 411, 412, 416, 
418, 420, 426, 427, 428, 430, 441, 443, 451, 463, 464, 468, 469, 
476, 477, 478, 479, 480, 481, 482, 483, 486, 489, 490, 492, 494, 
500, 501, 503, 504, 507, 508, 512, 513, 514, 517, 520, 521, 522, 
528, 533, 534, 535, 536, 538, 540, 544, 548, 557, 558, 565, 566, 
567, 572, 576, 582, 587, 593, 594, 595, 596, 597, 602, 605, 615, 
619, 622, 624, 627, 637, 640, 641, 649, 650, 651, 655, 656, 657, 
659, 663, 664, 679, 681, 684, 687, 688, 693, 694, 697, 699, 701, 
702, 704, 707, 709, 712, 722, 723, 730, 731, 732, 733, 736, 738, 
739, 746, 747, 750, 751, 755, 758, 762, 764, 768, 775, 776, 777, 
788, 791, 796, 799, 800, 801, 803, 804, 806, 807, 808, 809, 811, 
813, 816, 817, 824, 826, 827, 836, 840, 843, 846, 848, 851, 852, 
855, 856, 859, 860, 861, 864, 865, 873, 874, 890, 891, 896, 897, 
899, 901, 906, 907, 912, 913, 924, 925, 935, 950, 957, 980, 983, 
987, 993, 994, 1005, 1015, 1035, 1045, 1051, 1066, 1067, 1082, 
1099, 1104, 1105, 1118, 1123, 1127, 1129, 1148, 1162, 1164, 1174, 
1175, 1183, 1197, 1241, 1245, 1253, 1279, 1306, 1308, 1311, 1320, 
1349, 1373, 1397, 1400, 1419, 1429, 1442, 1443, 1496, 1555, 1560, 
1575, 1589, 1598, 1609, 1612, 1613, 1622, 1682, 1735, 1794, 1892, 
1909, 1955, 2105, 2163, 2164, 2194, 2197, 2221, 2226, 2267, 2314

Soybean Seeds–Black in Color. Used as Food (Including in 
Fermented Black Soybeans and Inyu), Beverage, Feed, or 
Medicine, or Their Nutritional Value 27, 181, 326, 327, 328, 429, 
1103, 1484, 2293

Soybean Seeds–Brown in Color. Especially Early Records 18, 19, 
23, 24, 27, 31, 33, 35, 43, 53, 56, 61, 63, 68, 99, 101, 112, 125, 127, 
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129, 141, 168, 175, 204, 210, 245, 259, 262, 267, 278, 284, 296, 
312, 313, 314, 316, 321, 326, 327, 328, 338, 339, 342, 346, 365, 
367, 397, 400, 402, 405, 411, 412, 416, 419, 421, 428, 429, 443, 
449, 459, 463, 464, 475, 478, 480, 486, 489, 492, 499, 504, 514, 
515, 520, 533, 540, 544, 553, 557, 572, 574, 582, 583, 587, 595, 
597, 601, 602, 615, 619, 620, 622, 627, 651, 655, 656, 663, 682, 
693, 732, 739, 799, 801, 802, 803, 804, 814, 846, 851, 855, 856, 
861, 874, 912, 922, 993, 1082, 1622, 2226, 2314

Soybean Seeds–Green in Color. Food Use is Not Mentioned. Early 
Named Varieties Include Aoda, Columbia, Giant Green, Guelph or 
Medium Green, Medium Early Green, Medium Green, Samarow, 
Sonoma, and Tashing 107, 114, 122, 127, 128, 137, 146, 149, 150, 
177, 201, 210, 217, 222, 223, 224, 226, 229, 240, 241, 249, 250, 
257, 258, 259, 262, 270, 271, 277, 278, 279, 287, 288, 289, 290, 
291, 296, 303, 308, 310, 314, 315, 325, 326, 327, 328, 335, 339, 
342, 346, 349, 362, 366, 382, 386, 390, 400, 405, 408, 412, 416, 
421, 426, 427, 428, 429, 451, 455, 463, 464, 481, 482, 483, 486, 
489, 490, 492, 503, 504, 507, 508, 512, 527, 528, 534, 535, 536, 
540, 544, 552, 557, 566, 572, 574, 576, 580, 582, 587, 594, 595, 
596, 597, 598, 602, 622, 627, 655, 656, 657, 659, 682, 687, 693, 
732, 739, 762, 799, 827, 859, 861, 991, 993, 998, 1077, 1082, 1104, 
1232, 1622, 1859, 2293, 2314

Soybean Seeds–Green in Color. Used as Food, Beverage, Feed, or 
Medicine, or Their Nutritional Value 762

Soybean Seeds–Mottled, Speckled, Spotted, Striped, Banded, 
Flecked, Variegated, or Bicolored 112, 321, 400, 412, 463, 464, 
504, 557, 596, 693

Soybean Seeds–Red in Color 20, 38, 378, 596

Soybean Seeds–White in Color 79, 112, 119, 120, 121, 127, 128, 
129, 130, 137, 142, 143, 150, 151, 177, 201, 210, 225, 226, 229, 
244, 259, 296, 309, 315, 318, 339, 357, 412, 461, 540, 637

Soybean Seeds–Yellow in Color. Including Yellowish White, Cream 
Colored, and Pale (Pallida). Especially Early Records. See also: 
Soybean Seeds–White 18, 19, 20, 23, 24, 27, 31, 32, 33, 35, 37, 38, 
40, 41, 43, 52, 53, 56, 59, 61, 63, 68, 71, 86, 87, 89, 95, 97, 99, 109, 
111, 112, 119, 125, 127, 129, 131, 138, 147, 151, 157, 175, 177, 
201, 203, 205, 210, 217, 222, 223, 225, 229, 240, 244, 246, 247, 
256, 257, 259, 260, 262, 263, 266, 267, 270, 271, 273, 278, 284, 
285, 287, 288, 290, 291, 296, 306, 307, 308, 310, 312, 314, 315, 
318, 320, 323, 324, 325, 335, 338, 339, 342, 346, 349, 352, 354, 
362, 365, 366, 367, 378, 386, 390, 391, 393, 394, 397, 400, 404, 
405, 412, 416, 418, 419, 421, 426, 427, 428, 429, 441, 443, 453, 
459, 463, 464, 478, 480, 481, 483, 486, 490, 492, 494, 499, 503, 
504, 508, 510, 511, 513, 516, 522, 528, 532, 533, 535, 538, 539, 
540, 544, 546, 548, 553, 557, 558, 561, 566, 567, 569, 570, 571, 
572, 574, 576, 580, 582, 587, 594, 595, 596, 597, 600, 602, 605, 
606, 607, 608, 609, 622, 623, 625, 627, 637, 640, 643, 647, 651, 
654, 655, 656, 659, 682, 687, 693, 696, 697, 702, 716, 727, 732, 
739, 776, 777, 799, 801, 803, 807, 825, 846, 851, 855, 859, 861, 
864, 870, 873, 874, 904, 913, 922, 970, 971, 972, 973, 993, 994, 
996, 997, 1054, 1060, 1082, 1104, 1129, 1180, 1231, 1275, 1306, 
1311, 1496, 1503, 1555, 1622, 1704, 1903, 1904, 2314

Soybean Seedsmen in the Austro-Hungarian Empire 41

Soybean–Taxonomy / Classifi cation 650, 1331, 2230

Soybean Varieties Canada–Harosoy 1180, 1190, 1193, 1258, 1281, 
1295, 1309, 1327, 1335, 1372, 1427, 1473, 1495, 1499, 1522, 1535, 
1542, 1573, 1574, 1594, 1622, 1629, 1704, 1747, 1831, 1965, 2053, 
2206, 2314, 2319

Soybean Varieties Canada–Maple Arrow 1852, 2033, 2053

Soybean Varieties Canada–O.A.C. 111–Early Development 571, 
572, 655, 682, 739, 799

Soybean Varieties Canada–O.A.C. 211–Early Development 643, 
682, 713, 739, 799, 836, 840, 846, 896, 897, 899, 922, 980, 991, 
1082, 1622, 1704, 2053, 2314

Soybean Varieties Canada–O.A.C. No. 81–Early Development 475, 
480, 553, 572, 620, 655, 682, 1082

Soybean Varieties Canada–Quebec No. 537–Early Development by 
1914 480, 483, 508, 572, 655, 846

Soybean Varieties Canada–Quebec No. 92–Early Development 480, 
483, 508, 572, 655, 682, 739, 799, 846, 865, 980

Soybean Varieties Europe–Gelbe Riesen (“Yellow Giant” / Giant 
Yellow)–Early Introduction 326, 327, 328, 342, 557, 793, 794, 925

Soybean Varieties USA–Acme–Early Introduction 404, 430, 492, 
533, 540, 566, 651, 2314

Soybean Varieties USA–Agate–Large-Seeded and / or Vegetable-
Type 987, 993, 994, 1082, 1622, 2314

Soybean Varieties USA–A.K.–Early Introduction 489, 539, 540, 
635, 764, 776, 777, 807, 808, 827, 886, 922, 942, 1020, 1142, 1704, 
2053

Soybean Varieties USA–Aksarben–Early Introduction 656, 657, 
703, 722, 730, 731, 732, 791, 801, 859, 993, 994, 1082, 1129, 1555, 
1622, 2314

Soybean Varieties USA–American Coffee Berry–Early 
Introduction. Renamed Ito-San by about 1902 222, 223, 240, 241, 
244, 270, 287, 486, 1082

Soybean Varieties USA–Amherst–Early Introduction 329, 390, 426, 
427, 486, 492, 512, 528, 536, 538, 540, 657, 659, 855, 1082

Soybean Varieties USA–Aoda–Large-Seeded and / or Vegetable-
Type 993, 994, 1013, 1054, 1082, 1513, 1622, 2314

Soybean Varieties USA–Arlington–Early Introduction 426, 483, 
489, 492, 500, 508, 534, 556, 566, 582, 601, 605, 615, 640, 656, 
659, 687, 722, 730, 732, 827, 855, 859

Soybean Varieties USA–Asahi–Early Introduction 225

Soybean Varieties USA–Auburn–Early Selection (1907) 381, 467, 
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481, 489, 507, 512, 514, 520, 536, 541, 557, 597, 640, 657, 659, 
922

Soybean Varieties USA–Austin–Early Introduction 350, 400, 426, 
467, 489, 492, 557, 566, 582, 597, 646, 656, 687, 699, 732, 791, 
855, 859

Soybean Varieties USA–Baird–Early Introduction 402, 421, 426, 
445, 463, 464, 503, 548, 566, 646, 693, 860

Soybean Varieties USA–Bansei–Large-Seeded and / or Vegetable-
Type 902, 917, 980, 987, 991, 993, 994, 997, 1001, 1054, 1082, 
1622, 2314, 2365

Soybean Varieties USA–Barchet–Early Introduction 404, 430, 443, 
490, 492, 522, 566, 601, 615, 639, 656, 681, 699, 732, 803, 859, 
891, 993, 994

Soybean Varieties USA–Best Green–Early Introduction. Renamed 
Hope by 1910 225

Soybean Varieties USA–Biloxi–Early Introduction 522, 566, 601, 
615, 619, 639, 651, 656, 657, 663, 664, 681, 693, 694, 699, 702, 
712, 716, 732, 746, 750, 751, 774, 775, 803, 851, 855, 859, 860, 
861, 870, 873, 874, 891, 902, 913, 922, 980, 993, 994, 997, 1104, 
1106, 1129, 1148, 1183, 1253, 1349, 1413, 1429, 1555, 1690, 1720, 
1794, 2194

Soybean Varieties USA–Black–Early Introduction. Renamed 
Buckshot by May 1907 210, 217, 315, 492, 533, 540, 651

Soybean Varieties USA–Black Ebony–Early Introduction 567, 768

Soybean Varieties USA–Black Eyebrow–Early Introduction 490, 
501, 503, 522, 535, 552, 576, 582, 594, 595, 597, 601, 615, 622, 
627, 635, 640, 656, 657, 659, 679, 684, 687, 693, 694, 699, 701, 
703, 722, 730, 732, 733, 739, 755, 776, 777, 781, 791, 799, 801, 
803, 807, 827, 855, 861, 865, 922, 924, 991, 993, 994, 998, 1000, 
1082, 1622, 2226, 2314

Soybean Varieties USA–Brindle–Early Introduction 426

Soybean Varieties USA–Brooks–Early Introduction 426, 557

Soybean Varieties USA–Brown–Early Introduction 195, 419, 459, 
480, 489, 492, 499, 533, 553, 572, 620, 651, 655, 682, 732, 739, 
799, 802, 803

Soybean Varieties USA–Brownie–Early Introduction 316, 329, 365, 
400, 421, 445, 463, 464, 467, 540, 693, 740

Soybean Varieties USA–Buckshot–Early Introduction 329, 339, 
346, 400, 416, 418, 426, 441, 480, 492, 557, 572, 650, 655

Soybean Varieties USA–Butterball–Early Introduction 400, 426, 
557, 650

Soybean Varieties USA–Chame–Large-Seeded and / or Vegetable-
Type 993, 994, 997

Soybean Varieties USA–Chernie–Early Introduction 390, 418, 426, 
441, 451, 463, 464, 480, 486, 489, 557, 572, 655, 687, 693, 694, 
732, 922, 993, 994, 1082

Soybean Varieties USA–Cherokee–Large-Seeded and / or 
Vegetable-Type 997, 1054

Soybean Varieties USA–Chestnut–Early Selection (1907) 426, 512, 
528, 536, 538, 540, 544, 557, 576, 594, 622, 656, 684, 687, 699, 
703, 732, 799, 801, 861, 865, 993, 994, 1082, 1622, 2314

Soybean Varieties USA–Chiquita–Early Introduction 522, 580, 582, 
656, 657, 687, 699, 724, 732, 758, 774, 775, 791, 803, 851, 855, 
859, 891, 993, 994

Soybean Varieties USA–Chusei–Large-Seeded and / or Vegetable-
Type 987, 993, 994, 1082, 1622, 2314

Soybean Varieties USA–Claud–Early Introduction 468, 503

Soybean Varieties USA–Cloud–Early Introduction 340, 390, 426, 
483, 486, 492, 508, 512, 533, 534, 536, 548, 558, 605, 657, 659, 
855, 1082, 1622, 2314

Soybean Varieties USA–Columbia / Columbian–Early Introduction 
382, 426, 722, 723, 730, 732, 746, 791, 993, 994, 1622, 1794, 2194, 
2314

Soybean Varieties USA–Delsoy–Large-Seeded and / or Vegetable-
Type 1054

Soybean Varieties USA–Disoy–Large-Seeded and / or Vegetable-
Type 1503, 1509, 1518, 1622, 1696, 1877, 1902

Soybean Varieties USA–Duggar–Early Introduction 443, 687

Soybean Varieties USA–Dunfi eld–Early Introduction 722, 730, 
732, 733, 749, 764, 776, 777, 781, 801, 807, 826, 843, 852, 857, 
859, 861, 865, 880, 895, 902, 942, 987, 993, 994, 1013, 1014, 1022, 
1025, 1044, 1050, 1061, 1075, 1099, 1148, 1372, 1612, 1613, 1622, 
1903, 1904, 1983, 2314

Soybean Varieties USA–Early Black–Early Introduction. Renamed 
Buckshot by May 1907 259, 267, 278, 284, 291, 296, 308, 314, 
325, 339, 486, 540, 595, 597, 624, 1082

Soybean Varieties USA–Early Brown–Early Introduction 245, 262, 
267, 278, 284, 312, 314, 338, 339, 346, 350, 367, 397, 400, 467, 
477, 486, 491, 514, 515, 520, 521, 544, 557, 574, 587, 595, 597, 
601, 615, 619, 622, 627, 656, 663, 684, 699, 701, 732, 739, 755, 
801, 814, 846, 922, 1082, 1372, 2226

Soybean Varieties USA–Early Dwarf–Early Introduction 201

Soybean Varieties USA–Early Dwarf Green–Early Introduction 
455, 582

Soybean Varieties USA–Early Green–Early Introduction 249, 250, 
277, 278, 296, 325, 335, 339, 342, 413, 416, 426, 552, 580, 627, 
732, 861, 991, 998, 1104, 1859
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Soybean Varieties USA–Early White–Early Introduction. Renamed 
Ito-San by about 1902 119, 127, 128, 150, 177, 188, 210, 259, 315, 
540

Soybean Varieties USA–Early Yellow–Early Introduction. Renamed 
Ito San by about 1902 203, 205, 225, 247, 256, 257, 270, 271, 278, 
284, 287, 288, 290, 310, 349, 365, 366, 390, 391, 418, 419, 426, 
434, 441, 459, 480, 486, 499, 540, 544, 553, 558, 572, 594, 608, 
655, 682, 696, 732, 739, 755, 779, 799, 801, 846, 904, 922, 1003, 
1082, 1704

Soybean Varieties USA–Easycook / Easy Cook–Early Introduction. 
Large-Seeded and/or Vegetable-Type 659, 694, 732, 859, 874, 891, 
993, 994, 997, 1082, 1099, 1104, 1148, 1175, 1183, 1241

Soybean Varieties USA–Ebony–Early Introduction 329, 400, 426, 
427, 463, 464, 483, 503, 508, 512, 520, 521, 528, 534, 535, 536, 
538, 540, 548, 566, 576, 594, 597, 605, 622, 635, 646, 656, 657, 
659, 681, 693, 694, 699, 704, 722, 727, 730, 732, 764, 768, 777, 
779, 781, 791, 807, 808, 843, 859, 861, 865, 922, 942, 993, 994, 
1082, 1329, 1622, 2314

Soybean Varieties USA–Eda–Early Introduction 426, 650

Soybean Varieties USA–Eda Mame–Early Introduction. Renamed 
Ito San by 1910 86, 99, 105, 111, 125, 127, 129, 131, 138, 210

Soybean Varieties USA–Edna–Early Introduction 503, 548, 605, 
646, 687, 860

Soybean Varieties USA–Edward–Early Introduction 404, 533, 566, 
651

Soybean Varieties USA–Elton–Early Introduction 404, 453, 536, 
557, 594, 597, 646, 654, 656, 657, 659, 684, 687, 699, 703, 722, 
730, 732, 791, 799, 801, 993, 994, 1082, 1622, 2314

Soybean Varieties USA–Emperor–Large-Seeded and / or Vegetable-
Type 917, 993, 997, 1001, 1148, 1183, 1622, 2314

Soybean Varieties USA–Etum or Eatum–Large-Seeded and / or 
Vegetable-Type 970, 987, 993, 994, 1622, 2314

Soybean Varieties USA–Extra Early Black–Early Introduction. 
Synonym: Buckshot (Ball 1907) 291, 325, 557

Soybean Varieties USA–Extra Early Dwarf–Early Introduction 141, 
180, 222, 223, 224, 225, 240, 241, 270, 287

Soybean Varieties USA–Fairchild–Early Introduction 383, 400, 
426, 463, 464, 693

Soybean Varieties USA–Flat Black–Early Introduction. Renamed 
Flat King by May 1907 276, 278, 317

Soybean Varieties USA–Flat King–Early Introduction 317, 329, 
400, 426, 540, 566, 597, 605, 687

Soybean Varieties USA–Fuji–Large-Seeded and / or Vegetable-

Type 917, 987, 993, 994, 1054, 1622, 2314, 2365

Soybean Varieties USA–Funk Delicious–Large-Seeded and / or 
Vegetable-Type 917, 993, 994, 997, 1054, 1082, 1622, 2314

Soybean Varieties USA–German Coffee Berry–Early Introduction. 
Renamed Ito-San by about 1902 154, 172, 176, 213

Soybean Varieties USA–Giant Green–Large-Seeded and / or 
Vegetable-Type 917, 987, 991, 994, 1001, 1622, 2314

Soybean Varieties USA–Goku–Large-Seeded and / or Vegetable-
Type 993, 994, 1622, 2314

Soybean Varieties USA–Gosha–Early Introduction. Renamed 
Manhattan by May 1907 291

Soybean Varieties USA–Grande–Large-Seeded and / or Vegetable-
Type 1801

Soybean Varieties USA–Green and Black–Large-Seeded and / or 
Vegetable-Type 1622, 2314

Soybean Varieties USA–Green–Early Introduction 264, 278, 279, 
339, 373, 732, 827, 1082

Soybean Varieties USA–Green Samarow–Early Introduction. 
Renamed Samarow in 1907 114, 262, 278, 325, 342, 557

Soybean Varieties USA–Guelph–Early Introduction 329, 346, 416, 
421, 426, 427, 463, 464, 477, 489, 490, 492, 503, 522, 528, 535, 
548, 557, 627, 650, 655, 659, 687, 693, 694, 732, 1039, 1622, 2314

Soybean Varieties USA–Habaro–Early Introduction. Also spelled 
“Habara” in Canada 352, 390, 418, 441, 480, 486, 512, 536, 540, 
558, 571, 572, 594, 620, 643, 655, 656, 657, 659, 682, 684, 713, 
732, 739, 799, 801, 859, 865, 950, 991, 993, 994, 1082, 1612, 1613, 
1622, 2314

Soybean Varieties USA–Haberlandt–Early Introduction 318, 346, 
350, 400, 426, 427, 430, 443, 463, 464, 486, 490, 492, 513, 521, 
522, 527, 528, 533, 535, 538, 540, 555, 556, 557, 558, 566, 580, 
582, 597, 605, 607, 622, 627, 639, 640, 646, 651, 656, 657, 679, 
680, 687, 693, 694, 699, 702, 709, 722, 730, 732, 746, 775, 791, 
807, 827, 859, 861, 874, 894, 981, 993, 994, 1013, 1082, 1099, 
1104, 1106, 1107, 1148, 1175, 1183, 1241, 1794, 1903, 1904

Soybean Varieties USA–Hahto–Early Introduction. Large-Seeded 
and / or Vegetable-Type 601, 615, 639, 694, 699, 732, 791, 859, 
891, 993, 994, 1006, 1013, 1054, 1082, 1104, 1183, 1622, 1690

Soybean Varieties USA–Hakote–Large-Seeded and / or Vegetable-
Type 987, 991, 993, 994, 1622, 2314

Soybean Varieties USA–Hamilton–Early Introduction 656, 657, 
659, 709, 722, 730, 732, 791, 807, 859, 861, 1193

Soybean Varieties USA–Hankow–Early Introduction 314, 339, 597

Soybean Varieties USA–Higan–Large-Seeded and / or Vegetable-
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Type 917, 993, 994, 997, 1001, 1082, 1622, 1965, 2314

Soybean Varieties USA–Hiro–Large-Seeded and / or Vegetable-
Type 987, 993, 994

Soybean Varieties USA–Hokkaido–Large-Seeded and / or 
Vegetable-Type 917, 987, 993, 994, 997, 1001, 1051, 1082, 1223, 
1622, 2314

Soybean Varieties USA–Hollybrook–Early Introduction 306, 307, 
325, 329, 346, 367, 397, 399, 400, 404, 416, 426, 427, 443, 463, 
464, 471, 483, 487, 489, 490, 491, 492, 503, 507, 508, 512, 514, 
520, 522, 526, 527, 528, 533, 534, 535, 536, 540, 548, 555, 566, 
574, 582, 595, 597, 608, 609, 622, 627, 640, 647, 656, 659, 681, 
687, 693, 699, 732, 739, 761, 791, 860, 865, 922, 993, 994, 1129, 
1183, 1555, 2197

Soybean Varieties USA–Hongkong / Hong Kong–Early 
Introduction 400, 538, 540, 722, 730, 732, 993, 994, 1020, 1123, 
1174, 1622, 2314

Soybean Varieties USA–Hoosier–Early Introduction 569, 590, 597, 
722, 730, 732, 791, 859, 993, 994, 1622, 2314

Soybean Varieties USA–Hope–Early Selection (1905) 426, 605, 
687

Soybean Varieties USA–Hurrelbrink–Early Introduction 659, 722, 
730, 807, 993, 994, 1622, 2314

Soybean Varieties USA–Illington–Large-Seeded and / or Vegetable-
Type 917, 987, 1622, 2314

Soybean Varieties USA–Imperial–Large-Seeded and / or Vegetable-
Type 917, 987, 993, 994, 997, 1001, 1175, 1183, 1241, 1622, 2314

Soybean Varieties USA–Indiana Hollybrook–Early Development 
732

Soybean Varieties USA–Ito San–Early Introduction. Synonyms–
Medium Early Yellow, Early White, Early Yellow, Kaiyuski Daizu, 
Kiyusuki Daidzu, Kysuki, Yellow Eda Mame, Dwarf Early Yellow, 
Early, Eda Mame, Coffee Berry 244, 259, 262, 267, 278, 284, 290, 
291, 296, 312, 314, 315, 325, 329, 335, 338, 339, 346, 349, 365, 
366, 367, 372, 386, 390, 397, 399, 400, 402, 404, 417, 421, 426, 
430, 440, 445, 463, 464, 467, 476, 477, 479, 480, 481, 482, 483, 
486, 489, 490, 491, 492, 496, 503, 507, 508, 512, 514, 515, 520, 
521, 522, 528, 533, 534, 535, 536, 540, 541, 544, 548, 552, 555, 
557, 566, 567, 572, 576, 580, 587, 590, 593, 594, 595, 597, 598, 
605, 608, 609, 617, 622, 627, 628, 635, 638, 640, 641, 647, 650, 
651, 655, 656, 657, 659, 681, 682, 684, 687, 693, 694, 699, 701, 
703, 722, 726, 730, 732, 739, 755, 776, 777, 779, 799, 801, 807, 
851, 855, 857, 859, 861, 880, 894, 924, 942, 991, 993, 994, 998, 
1013, 1082, 1104, 1372, 1383, 1691, 1704, 2226

Soybean Varieties USA–Jackson–Large-Seeded and / or Vegetable-
Type 1202, 1203, 1205, 1218, 1306, 1359, 1520, 1526

Soybean Varieties USA–Jefferson–Large-Seeded and / or 
Vegetable-Type 1622, 2314

Soybean Varieties USA–Jet–Early Introduction 351, 400, 417, 427, 
440, 463, 464, 479, 482, 489, 492, 507, 533, 540, 544, 687, 693, 
732, 855, 1082

Soybean Varieties USA–Jogun–Large-Seeded and / or Vegetable-
Type 917, 987, 993, 997, 1001, 1054, 1082, 1148, 1175, 1183, 
1241, 1513, 1622, 2314, 2365

Soybean Varieties USA–Kailua–Large-Seeded and / or Vegetable-
Type 1811

Soybean Varieties USA–Kanrich–Large-Seeded and / or Vegetable-
Type 1231, 1509, 1518, 1622, 1696, 1902, 2314

Soybean Varieties USA–Kanro–Large-Seeded and / or Vegetable-
Type 980, 987, 993, 994, 1054, 1082, 1622, 2314

Soybean Varieties USA–Kanum–Large-Seeded and / or Vegetable-
Type 971, 987, 993, 994, 1622, 2314

Soybean Varieties USA–Kentucky–Early Introduction 483, 508, 
534, 535, 605

Soybean Varieties USA–Kim–Large-Seeded and / or Vegetable-
Type 1232, 1518, 1622, 1696, 1902, 2314

Soybean Varieties USA–Kingston–Early Introduction 319, 346, 
400, 417, 426, 427, 650, 856, 1622, 2314

Soybean Varieties USA–Kiyusuke Daizu–Early Introduction. Also 
spelled Kiyusuki, Kiuski, Kaiyuski, Kuiske, Keyuska, Kysuki 87, 
99, 105, 111, 125, 127, 129

Soybean Varieties USA–Kura–Large-Seeded and / or Vegetable-
Type 917, 987, 993, 994, 997, 1013, 1054, 1082, 1622, 2314

Soybean Varieties USA–Laredo–Early Introduction 639, 649, 651, 
664, 693, 694, 699, 702, 712, 716, 724, 732, 747, 774, 791, 792, 
803, 807, 851, 855, 860, 861, 891, 902, 921, 922, 935, 981, 993, 
994, 1013, 1015, 1035, 1104, 1129, 1253, 1555

Soybean Varieties USA–Late Mammoth–Early Introduction 201

Soybean Varieties USA–Lexington–Early Introduction 522, 597, 
627, 722, 730, 732, 777, 791, 861, 993, 994

Soybean Varieties USA–Magna–Large-Seeded and / or Vegetable-
Type 1509, 1518, 1622, 1801, 1877, 1902

Soybean Varieties USA–Mammoth Brown–Early Introduction 582, 
583, 656, 699, 732, 803, 851, 855, 861, 874, 993, 994, 1082

Soybean Varieties USA–Mammoth–Early Introduction 151, 259, 
329, 344, 397, 400, 416, 426, 430, 440, 443, 463, 464, 479, 482, 
490, 492, 500, 507, 522, 535, 557, 582, 601, 627, 640, 641, 650, 
656, 657, 690, 691, 692, 693, 694, 732, 740, 791, 802, 860, 1148, 
1241, 1287, 1311

Soybean Varieties USA–Mammoth Yellow–Early Introduction 246, 
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273, 285, 306, 325, 344, 346, 401, 426, 427, 477, 492, 513, 516, 
521, 522, 528, 531, 533, 544, 546, 555, 561, 566, 567, 580, 582, 
587, 595, 597, 600, 605, 607, 622, 632, 639, 647, 651, 656, 659, 
661, 664, 679, 680, 681, 686, 697, 699, 702, 712, 732, 755, 774, 
781, 798, 803, 807, 851, 855, 859, 861, 864, 870, 873, 874, 891, 
913, 922, 941, 993, 994, 997, 1013, 1052, 1054, 1060, 1104, 1106, 
1129, 1306, 1555, 1621, 1903, 1904

Soybean Varieties USA–Manchu–Early Introduction 489, 490, 501, 
503, 522, 531, 535, 548, 552, 576, 580, 582, 594, 595, 597, 622, 
627, 633, 635, 646, 652, 656, 657, 659, 661, 680, 684, 693, 694, 
701, 703, 710, 713, 722, 726, 730, 731, 732, 733, 739, 749, 759, 
760, 761, 768, 776, 777, 781, 791, 799, 801, 807, 808, 814, 826, 
827, 836, 840, 843, 846, 851, 852, 855, 857, 859, 861, 864, 865, 
873, 874, 880, 886, 890, 894, 895, 896, 897, 899, 902, 904, 912, 
922, 924, 936, 942, 950, 957, 980, 987, 991, 993, 994, 998, 1013, 
1022, 1024, 1025, 1034, 1044, 1045, 1050, 1075, 1082, 1104, 1167, 
1372, 1612, 1613, 1622, 1903, 1904, 2226, 2314

Soybean Varieties USA–Manchuria–Early Introduction 509, 512, 
534, 536, 622, 659, 732, 843, 861, 999, 1051, 1066, 1622, 2314

Soybean Varieties USA–Mandarin–Early Introduction 570, 590, 
597, 622, 656, 657, 659, 684, 694, 731, 732, 739, 776, 799, 801, 
836, 840, 846, 857, 859, 861, 862, 865, 894, 896, 897, 899, 901, 
902, 904, 910, 922, 924, 930, 980, 991, 993, 994, 1013, 1015, 1022, 
1044, 1050, 1082, 1128, 1142, 1147, 1180, 1188, 1235, 1392, 1495, 
1535, 1612, 1613, 1621, 1622, 1704, 1747, 1903, 1904, 1933, 2053, 
2194, 2314

Soybean Varieties USA–Manhattan–Early Introduction 320, 404, 
426, 483, 503, 508, 535, 548, 646, 687

Soybean Varieties USA–Medium Black–Early Introduction. 
Renamed Buckshot by 1948 105, 106, 127, 128, 137, 150, 177, 210, 
226, 325, 544, 687, 699

Soybean Varieties USA–Medium Early Black–Early Introduction. 
Renamed Buckshot by 1907 148, 150, 225, 267, 284, 314, 339, 486, 
597, 925, 1082

Soybean Varieties USA–Medium Early Green–Early Introduction. 
Synonym Guelph (Ball 1907) 149, 150, 226, 598

Soybean Varieties USA–Medium Early White–Early Introduction 
105, 129, 296

Soybean Varieties USA–Medium Early Yellow–Early Introduction 
267, 312, 314, 335, 338, 339, 365, 397, 567, 776, 777, 1082

Soybean Varieties USA–Medium Green–Early Introduction 105, 
107, 127, 128, 146, 177, 188, 210, 222, 223, 224, 240, 241, 257, 
258, 259, 262, 270, 271, 278, 287, 288, 289, 290, 291, 303, 308, 
310, 314, 315, 325, 339, 346, 349, 366, 386, 390, 399, 426, 444, 
467, 477, 481, 482, 483, 486, 507, 508, 512, 521, 527, 528, 534, 
535, 536, 540, 541, 544, 566, 572, 574, 576, 587, 594, 595, 597, 
622, 627, 650, 655, 656, 657, 659, 682, 687, 732, 739, 791, 799, 
859, 861, 993, 994, 1082, 1622, 2314

Soybean Varieties USA–Medium Late Black–Early Introduction 

150

Soybean Varieties USA–Medium White–Early Introduction 105, 
128

Soybean Varieties USA–Medium Yellow–Early Selection (1905). 
Renamed Midwest by 1923 259, 260, 308, 315, 344, 346, 350, 367, 
386, 399, 418, 426, 453, 463, 464, 483, 490, 503, 508, 521, 522, 
528, 535, 538, 540, 548, 557, 566, 574, 576, 582, 594, 605, 609, 
627, 640, 654, 679, 687, 693, 732, 1311

Soybean Varieties USA–Mendota–Large-Seeded and / or Vegetable-
Type 1622, 2314

Soybean Varieties USA–Merko–Early Introduction 528, 540, 557, 
732, 791, 859

Soybean Varieties USA–Merrimax–Large-Seeded and / or 
Vegetable-Type 2104

Soybean Varieties USA–Meyer–Early Introduction 321, 341, 400, 
426, 486, 489, 538, 540, 557, 605, 687, 855, 1082

Soybean Varieties USA–Midwest–Early Introduction 656, 657, 659, 
687, 693, 694, 722, 726, 730, 732, 776, 777, 791, 801, 807, 808, 
851, 861, 924, 942, 993, 994, 1372, 1622, 2314

Soybean Varieties USA–Mikado–Early Development 481, 483, 489, 
491, 507, 508, 512, 514, 520, 521, 528, 536, 544, 593, 597, 622, 
627, 640, 656, 657, 659, 694, 722, 730, 732, 772, 791, 855, 859, 
922, 1082

Soybean Varieties USA–Minnesota 166 and Minnesota 167–Early 
Selections 594, 682, 739, 799

Soybean Varieties USA–Minsoy–Early Introduction 684, 732, 801, 
859, 861, 865, 890, 950, 991, 993, 994, 999, 1000, 1034, 1167, 
1622, 2314

Soybean Varieties USA–Mongol–Early Introduction 386, 467, 483, 
507, 508, 512, 528, 536, 544, 576, 593, 594, 595, 597, 608, 609, 
622, 627, 659, 681, 687, 699, 732, 776, 777, 1082

Soybean Varieties USA–Morse–Early Introduction 426, 453, 467, 
483, 489, 508, 520, 534, 556, 566, 605, 622, 627, 654, 656, 657, 
699, 722, 724, 730, 732, 777, 791, 803, 827, 851, 855, 895, 922, 
993, 1050, 1622, 2314

Soybean Varieties USA–Nalrade–Early Introduction 225

Soybean Varieties USA–Nanda–Large-Seeded and / or Vegetable-
Type 993, 994, 1082, 1148, 1183, 1212, 1241, 1320, 1391, 1413

Soybean Varieties USA–Nemo–Early Introduction 426, 489

Soybean Varieties USA–Nigra–Early Introduction 755, 1253

Soybean Varieties USA–Nuttall–Early Introduction 322, 339, 390, 
416, 467, 486, 538, 540, 1082
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Soybean Varieties USA–Ogemaw / Ogema–Early Development. 
Synonym–Dwarf Brown (Morse 1948) 291, 312, 314, 325, 329, 
339, 365, 426, 467, 540, 557, 595, 597, 622, 650, 687, 732, 739, 
804, 856, 912, 922, 993, 994, 1622, 2314

Soybean Varieties USA–Ohio 9001–Early Introduction 510, 512, 
536, 657, 659

Soybean Varieties USA–Ohio 9016–Early Introduction 507, 511, 
512, 536, 657, 659, 791, 1082

Soybean Varieties USA–Ohio 9035–Early Development. Renamed 
Hamilton by 1923 482, 503, 507, 512, 536, 544, 548, 597, 635, 659, 
709, 720, 732, 807, 1082

Soybean Varieties USA–Okute / O’kute / O’Kute–Early 
Introduction 400, 426, 483, 508, 534, 687

Soybean Varieties USA–Olive Medium–Early Introduction 278, 
314, 339, 597

Soybean Varieties USA–Osaya–Large-Seeded and / or Vegetable-
Type 987, 993, 994, 1622, 2314

Soybean Varieties USA–Otootan / O-too-tan–Early Introduction 
566, 619, 649, 651, 663, 664, 681, 693, 702, 712, 723, 732, 736, 
746, 750, 758, 774, 775, 803, 806, 816, 848, 851, 855, 860, 861, 
873, 874, 891, 902, 906, 913, 921, 993, 994, 1032, 1066, 1099, 
1104, 1118, 1148, 1164, 1175, 1183, 1197, 1241, 1253, 1279, 1306, 
1308, 1311, 1320, 1349, 1419, 1429, 1496, 1555, 1621, 1794

Soybean Varieties USA–Patuxent–Early Development 605, 606

Soybean Varieties USA–Peking / Pekin–Early Selection (1907) 370, 
417, 426, 440, 443, 463, 464, 477, 479, 481, 482, 483, 489, 490, 
492, 500, 507, 508, 512, 514, 520, 521, 522, 528, 533, 536, 556, 
566, 582, 593, 594, 597, 601, 605, 615, 622, 627, 640, 641, 656, 
657, 659, 687, 693, 694, 699, 709, 722, 730, 732, 759, 777, 781, 
791, 807, 826, 827, 851, 852, 855, 859, 861, 865, 886, 922, 924, 
993, 994, 1013, 1051, 1082, 1527, 1622, 2197, 2314

Soybean Varieties USA–Perley’s Mongol–Early Selection (1912) 
635, 732

Soybean Varieties USA–Pingsu–Early Introduction 426, 500, 540, 
687

Soybean Varieties USA–Pinpu–Early Introduction 731, 732, 801, 
861, 993, 994

Soybean Varieties USA–Prize–Large-Seeded and / or Vegetable-
Type 1509, 1518, 1622, 1696, 1901, 1902, 2104

Soybean Varieties USA–Protana–Specialty, High Protein 1579, 
1585, 1622, 1902

Soybean Varieties USA–Provar–Specialty, High Protein 1573, 
1585, 1622, 1877

Soybean Varieties USA–Riceland–Early Introduction 404, 430, 443, 

557, 566

Soybean Varieties USA–Rokugatsu–Early Introduction 291

Soybean Varieties USA–Rokusun–Large-Seeded and / or Vegetable-
Type 891, 993, 994, 997, 1013, 1054, 1082, 1104, 1696

Soybean Varieties USA–Sac–Large-Seeded and / or Vegetable-Type 
972, 987, 1622, 2314

Soybean Varieties USA–Samarow–Early Introduction 342, 346, 
416, 650

Soybean Varieties USA–Sanga–Large-Seeded and / or Vegetable-
Type 1622, 2314

Soybean Varieties USA–Saskatoon–Early Introduction 622, 623, 
801

Soybean Varieties USA–Sato–Large-Seeded and / or Vegetable-
Type 987, 993, 994, 1054, 1622, 2314

Soybean Varieties USA–Sedo–Early Introduction 426

Soybean Varieties USA–Seminole–Large-Seeded and / or 
Vegetable-Type 993, 994, 997, 1104, 1139, 1174, 1253, 1287, 1589, 
2226

Soybean Varieties USA–Shanghai–Early Introduction 463, 464, 
522, 566, 693, 694, 732, 2197

Soybean Varieties USA–Sherwood–Early Introduction 400, 426, 
538, 540, 566, 597, 791, 859, 1082

Soybean Varieties USA–Shingto–Early Introduction 354, 390, 486, 
512, 536, 541, 557, 659, 687, 1082, 1622, 2314

Soybean Varieties USA–Shiro–Large-Seeded and / or Vegetable-
Type 987, 993, 994, 1082, 1622, 2314

Soybean Varieties USA–Sioux–Large-Seeded and / or Vegetable-
Type 993, 994, 1622, 2314

Soybean Varieties USA–Sooty–Early Selection 627, 732, 993, 994, 
1622, 2314

Soybean Varieties USA–Sousei–Large-Seeded and / or Vegetable-
Type 987, 993, 994, 1001, 1622, 2314

Soybean Varieties USA–Southern Prolifi c–Early Introduction 651, 
732, 774, 851, 855, 993, 994

Soybean Varieties USA–Soysota–Early Introduction 684, 703, 732, 
801, 861, 962, 993, 994, 1622, 2314

Soybean Varieties USA–Suru–Large-Seeded and / or Vegetable-
Type 987, 993, 994

Soybean Varieties USA–Swan–Early Introduction 404, 467, 476, 
483, 489, 503, 507, 508, 528, 534, 535, 538, 540, 548, 557, 566, 
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605, 622, 646, 687

Soybean Varieties USA–Taha–Early Introduction 355, 400, 426, 
512, 536, 605, 657, 659, 1082

Soybean Varieties USA–Tamarat Sukun–Early Introduction 225

Soybean Varieties USA–Tarheel Black / Tar-Heel Black / Tar Heel 
Black–Early Introduction 513, 582, 627, 656, 657, 679, 681, 694, 
699, 732, 859, 861, 993, 994, 1015

Soybean Varieties USA–Tarheel / Tar Heel / Tar-Heel–Early 
Introduction. Renamed Tarheel Black by May 1915 469, 489, 503, 
513, 533, 548, 566, 681, 699, 732, 803

Soybean Varieties USA–Tashing–Early Introduction 400, 426, 451, 
463, 464, 520, 540, 597, 687, 693, 827, 922

Soybean Varieties USA–Tastee–Large-Seeded and / or Vegetable-
Type 973, 987, 991, 993, 994, 1054, 1622, 2314

Soybean Varieties USA–Toku–Large-Seeded and / or Vegetable-
Type 987, 993, 994, 997, 1001, 1622, 2314

Soybean Varieties USA–Tokyo / Tokio–Early Introduction 323, 
339, 346, 430, 490, 492, 513, 521, 522, 531, 533, 566, 580, 582, 
627, 639, 640, 656, 657, 687, 694, 732, 774, 803, 851, 855, 861, 
864, 870, 873, 874, 891, 902, 922, 981, 993, 994, 997, 1013, 1104, 
1106, 1148, 1903, 1904

Soybean Varieties USA–Tortoise Egg–Large-Seeded and / or 
Vegetable-Type 1622, 2314

Soybean Varieties USA–Verde–Large-Seeded and / or Vegetable-
Type 1513, 1622, 1696

Soybean Varieties USA–Very Dwarf Brown–Early Introduction 
313, 314, 339, 597

Soybean Varieties USA–Vinton 81–Large-Seeded and / or 
Vegetable-Type 1965

Soybean Varieties USA–Vinton–Large-Seeded and / or Vegetable-
Type 1877, 1902, 1965, 2250

Soybean Varieties USA–Vireo–Early Introduction 557

Soybean Varieties USA–Virginia–Early Selection (1907) 492, 522, 
533, 555, 566, 580, 582, 595, 601, 605, 615, 619, 627, 639, 640, 
646, 651, 656, 657, 659, 663, 679, 680, 681, 687, 693, 694, 699, 
709, 712, 722, 724, 730, 732, 746, 747, 774, 776, 780, 781, 791, 
792, 803, 807, 808, 826, 827, 843, 851, 855, 859, 860, 861, 865, 
873, 874, 902, 922, 924, 942, 993, 1013, 1015, 1035, 1051, 1082, 
1104, 1622, 2314

Soybean Varieties USA–Waseda–Large-Seeded and / or Vegetable-
Type 993, 994, 1622, 2314

Soybean Varieties USA–Wea–Early Introduction 625, 722, 730, 
732, 776, 777, 801, 827, 861, 993, 994, 1622, 2314

Soybean Varieties USA–White Eyebrow–Early Introduction 622, 
688, 732, 1082

Soybean Varieties USA–Willomi–Large-Seeded and / or Vegetable-
Type 917, 987, 993, 994, 997, 1001, 1082, 1622

Soybean Varieties USA–Wilson–Early Introduction 399, 400, 417, 
426, 440, 463, 464, 476, 479, 481, 482, 483, 489, 490, 492, 503, 
507, 508, 514, 521, 522, 528, 533, 534, 535, 540, 544, 548, 556, 
557, 566, 576, 582, 587, 593, 594, 595, 605, 627, 640, 641, 646, 
656, 657, 659, 687, 693, 694, 697, 699, 707, 709, 712, 724, 732, 
755, 780, 791, 792, 798, 807, 826, 827, 843, 851, 855, 861, 865, 
924, 993, 994, 1082, 1104, 1589, 1609, 1622, 2314

Soybean Varieties USA–Wilson-Five / Wilson Five / Wilson 5 / 
Wilson-5 / Wilson V–Early Selection (1912) 595, 601, 605, 615, 
694, 699, 722, 730, 732, 791, 792, 807, 859, 861, 993, 994, 1104, 
1622, 2314

Soybean Varieties USA–Wing’s Extra Select Sable–Early 
Development 417, 440, 479, 482, 544

Soybean Varieties USA–Wing’s Mikado–Early Development 386, 
387, 417, 440, 467, 479, 482

Soybean Varieties USA–Wing’s Mongol–Early Development 386, 
388, 417, 440, 479, 482, 534

Soybean Varieties USA–Wing’s Pedigreed Sable–Early 
Development 481

Soybean Varieties USA–Wing’s Sable–Early Development 386, 
389, 417, 440, 467, 479, 482

Soybean Varieties USA–Wisconsin Black–Early Introduction 267, 
269, 284, 486, 521, 587, 656, 684, 693, 694, 701, 722, 730, 731, 
732, 776, 801, 804, 836, 840, 846, 861, 865, 890, 896, 897, 899, 
901, 922, 924, 950, 993, 994, 1082, 1223, 1622, 2314

Soybean Varieties USA–Wolverine–Large-Seeded and / or 
Vegetable-Type 987, 1622, 2314

Soybean Varieties USA–Yamagata Cha-daidzu / Yamagata 
Chadaidzu / Yamagata-cha Daidzu–Early Introduction. Renamed 
Eda by about 1907 87, 89, 99, 101, 111, 125, 127, 129, 210

Soybean Varieties USA–Yellow–Early Introduction 210, 262, 278, 
291, 339, 540, 732, 902, 1496

Soybean Varieties USA–Yellow Marvel–Large-Seeded and / or 
Vegetable-Type 1622, 2314

Soybean Varieties USA–Yellow Soy Bean or Yellow Soy / Soja–
Early Introduction 86, 87, 89, 111, 125, 127, 129, 160, 177, 222, 
240, 256

Soybean Varieties USA–Yokoten / Yokotenn–Early Introduction 
732, 993, 994



SOYBEAN YIELDS AND YIELD RESEARCH (10 BCE to 2021)   1122

© Copyright Soyinfo Center 2021

Soybean Varieties USA–Yosho–Early Introduction 324, 512, 536, 
657, 659

Soybean Variety Development and Breeding–New Soybean 
Varieties in the USA 86, 87, 89, 101, 106, 107, 114, 119, 141, 148, 
149, 151, 205, 244, 245, 246, 249, 260, 269, 276, 279, 307, 313, 
316, 317, 318, 319, 320, 321, 322, 323, 324, 340, 351, 352, 354, 
355, 370, 381, 382, 383, 387, 388, 389, 455, 468, 469, 475, 509, 
510, 511, 539, 569, 570, 571, 583, 606, 623, 625, 643, 716, 727, 
738, 763, 786, 787, 824, 825, 970, 971, 972, 973, 996, 1180, 1231, 
1232, 1275, 1503

Soybeans, black. See Soybean Seeds–Black in Color

Soybeans, ground (used as food). See Whole Dry Soybeans

Soybeans, whole dry (used cooked or unprocessed as feed). See 
Whole Dry Soybeans

Soybeans, whole dry (used unprocessed as food). See Whole Dry 
Soybeans

Soybeans, wild. See Wild Soybeans (General)

Soyfoods Center. See Soyinfo Center (Lafayette, California)

Soyfoods companies (Asia). See Yeo Hiap Seng Ltd. (Singapore 
and Malaysia) and Affi liates

Soyfoods companies (USA). See SunRich Food Group (Hope, 
Minnesota)

Soyfoods (General Food Uses of Soybeans) 913, 1405, 1471, 2209, 
2304

Soyfoods Industry and Market Statistics, Trends, and Analyses–By 
Geographical Region. Includes per capita consumption of soybeans 
1842, 1870, 2121, 2151, 2212, 2220, 2227, 2272, 2296

Soyfoods movement. See Plenty (The Farm, Summertown, 
Tennessee), Plenty Canada and The Farm in Canada (Lanark, 
Ontario, Canada), Rodale Press (Emmaus, Pennsylvania), Soyatech 
(Bar Harbor, Maine)

Soyfoods Movement in Asia (Traditionally Non-Soy Countries 
Such as India) 1966, 2011, 2012

Soyfoods Movement in Europe 2034

Soyfoods Movement in Mexico and Central America 1896, 1949, 
2086

Soyinfo Center (Lafayette, California). Named Soyfoods Center 
until 1 Jan. 2007. Founded by William and Akiko Shurtleff 2011, 
2025, 2365

Soyland Farm. See Fouts Family of Indiana

Soymilk. See Calf, Lamb, or Pig Milk Replacers

Soymilk companies (USA). See Vitasoy

Soymilk, Concentrated or Condensed (Canned, Bottled, or Bulk). 
Also Called Soybase or Soy Base 429, 650, 954

Soymilk curds. See Curds Made from Soymilk

Soymilk Equipment Companies (Europe). See Alfa-Laval (Lund, 
Sweden)

Soymilk–Etymology of This Term and Its Cognates / Relatives in 
Various Languages 175, 432, 492, 922, 1240

Soymilk, Fermented, in Liquid or Viscous Form (Basic Research, 
Acidophilus Soymilk or Soy Acidophilus Milk, Soy Viili, 
Buttermilk, Koumiss, Lassi, Piima, etc.). See also: Soy Yogurt, Soy 
Cheese, and Soy Kefi r 650, 954, 961

Soymilk, Fermented–Soy Kefi r 429, 934

Soymilk Industry and Market Statistics, Trends, and Analyses–By 
Geographical Region 2072, 2220, 2231, 2296

Soymilk, Soy Drinks / Beverages, Soy-Based Infant Formulas, and 
Nogs (Liquid, Non-Fermented). Note–For Soymilk Products See 
Tofu, Yuba, Shakes, Soy Ice Cream, Soy Yogurt, and Soy Cheese 
or Cheese Alternatives 140, 152, 175, 293, 379, 393, 409, 412, 420, 
429, 432, 439, 472, 473, 484, 492, 500, 524, 525, 536, 554, 556, 
557, 558, 565, 580, 586, 589, 596, 607, 615, 629, 650, 688, 689, 
714, 769, 799, 829, 834, 847, 850, 884, 886, 888, 889, 894, 909, 
913, 922, 933, 934, 954, 961, 980, 982, 994, 1015, 1021, 1026, 
1054, 1066, 1077, 1083, 1093, 1099, 1138, 1160, 1234, 1240, 1455, 
1581, 1592, 1596, 1597, 1760, 1782, 1814, 1842, 1867, 1884, 1892, 
1896, 1949, 1989, 2009, 2034, 2043, 2072, 2073, 2084, 2105, 2122, 
2163, 2177, 2184, 2194, 2201, 2212, 2220, 2231, 2259, 2267, 2268, 
2271, 2282, 2287, 2296, 2298, 2303

Soymilk, Spray-Dried or Powdered 429, 650, 829, 834, 934, 2259

Soynut Butter (Soynuts / Roasted Soybeans Ground to a Paste 
Resembling Peanut Butter; May Also Be Made from (Roasted) Soy 
Flour Mixed with a Little Oil) 934

Soynuts–Etymology of This Term and Its Cognates / Relatives in 
Various Languages 50, 586, 608, 829

Soynuts Industry and Market Statistics, Trends, and Analyses–By 
Geographical Region 2220

Soynuts (Oil Roasted or Dry Roasted / Toasted). See Also Irimame 
Used in Bean-Scattering (Mame-Maki) Ceremony at Setsubun 
(Lunar New Year) in Japan and Parched Soybeans 20, 50, 504, 558, 
586, 607, 608, 609, 650, 714, 762, 780, 829, 834, 843, 909, 997, 
1015, 1021, 1083, 1093, 1113, 1138, 1240, 1675, 1884, 1892, 1998, 
2177, 2220, 2298

Spencer Kellogg & Sons, Inc. (Buffalo, New York) 994, 1489, 
1614, 1831

Spillers Premier Products Ltd. (Puckeridge, Ware, Hertfordshire, 



SOYBEAN YIELDS AND YIELD RESEARCH (10 BCE to 2021)   1123

© Copyright Soyinfo Center 2021

England). Including Soya Foods Ltd [Named Soya Flour 
Manufacturing Co. Ltd. (1929-42), and Soya Foods Ltd. (1933)]. 
And incorporating British Soya Products (1932) 816

Sprouts. See Soy Sprouts

Spun soy protein fi bers. See Soy Proteins–Textured Soy Protein 
Isolates

Sri Lanka. See Asia, South–Sri Lanka

Staley (A.E.) Manufacturing Co. (Decatur, Illinois; Acquired by 
Tate & Lyle PLC in June 1988) 635, 713, 749, 757, 769, 923, 942, 
992, 994, 1010, 1077, 1489, 1614, 1630, 1831, 2168, 2306

Standardization of nomenclature of soybean varieties. See 
Nomenclature of Soybean Varieties–Standardization of and 
Confusion

Standards, Applied to Soybeans or Soy Products 1093, 1772

Starch (Its Presence or Absence, Especially in Soybean Seeds) 16, 
19, 20, 30, 31, 60, 71, 88, 95, 97, 111, 112, 117, 129, 140, 152, 357, 
385, 405, 429, 799, 980, 1691

Statistical Reporting Service of USDA. See United States 
Department of Agriculture (USDA)–Statistical Reporting Service 
(SRS)

Statistics. See Industry and Market Analyses and Statistics, the 
specifi c product concerned, e.g. Tofu Industry and Market Statistics

Statistics on crushing of soybeans, soy oil and meal production 
and consumption. See individual geographic regions (such as Asia, 
Europe, Latin America, United States, World, etc.) and nations 
within each region

Statistics on soybean production. See Soybean Production and 
Trade–Industry and Market Statistics,

Statistics on soybean production, area and stocks. See individual 
geographic regions (such as Asia, Europe, Latin America, United 
States, etc.) and nations within each region

Statistics on soybean yields. See Yield Statistics, Soybean

Storage capacity of individual soybean crushing plants. See 
Soybean Crushing–Processing Capacity and/or Storage Capacity of 
Individual Plants–Statistics

Storage of Soybean Seeds, Viability and Life-Span During Storage 
or Storability, and Drying of Soybeans 52, 76, 201, 229, 259, 346, 
402, 406, 416, 426, 460, 486, 489, 492, 494, 566, 580, 602, 607, 
650, 656, 687, 690, 691, 692, 699, 718, 767, 808, 811, 812, 813, 
836, 847, 857, 863, 922, 929, 954, 982, 1019, 1048, 1099, 1128, 
1182, 1221, 1294, 1312, 1320, 1370, 1444, 1451, 1452, 1482, 1552, 
1581, 1592, 1652, 1727, 1822, 1840, 1882, 1892, 2137, 2139, 2165, 
2174, 2194, 2205, 2219, 2223, 2330

Straw, soybean. See Feeds / Forage from Soybean Plants–Straw

Strayer Family of Iowa–Incl. George Strayer (1910-1981; executive 
offi cer of the American Soybean Association 1940-1967), His 
Father Bert Strayer (1880-1941), and His Nephew Dennis Strayer 
(born 1938) 733, 1223, 1453, 1900, 1901, 1902, 2365

Subsidies or support prices for soybeans. See Policies and 
Programs, Government

Sufu. See Tofu, Fermented

Sukiyaki–Famous Japanese Recipe and Dish. Its Basic Ingredients 
Include Tofu (Usually Grilled) and Soy Sauce 1138

Sunfl ower Oil / Sunfl owerseed Oil / Sunoil 672

Sunfl ower Seeds and Sunfl owers (Helianthus annuus)–Including 
Sunfl owerseed Oil, Cake, and Meal. Once called the Heliotrope, 
Heliotropion, and Heliotropium 202, 390, 463, 522, 614, 636, 650, 
671, 672, 690, 691, 692, 739, 803, 827, 932, 1023, 1285, 1289, 
1317, 1344, 1345, 1456, 1642, 1646, 1668, 1670, 1755, 1770, 1872, 
1988, 2001, 2078, 2167, 2170, 2240, 2304, 2313, 2321, 2333

SunOpta, Inc. (Toronto, Ontario, Canada). Formerly SunRich 
Food Group (Hope, Minnesota). Formerly Minnesota Waxy Corn 
Growers Export Inc., Minnesota Edamame, Jameson-Williams Co. 
Acquired by Stake Technology Ltd. (Norval, Ontario, Canada) in 
July 1999, Stake changes its name to SunOpta on 31 Oct. 2003 
2223, 2284, 2285, 2344, 2365

SunRich Food Group (Hope, Minnesota). See SunOpta, Inc.

Sunsoy Products Ltd. See Victory Soya Mills Ltd.

Sustainability. See Soybean Production–Sustainability or 
Sustainable Agriculture

Sustainable Development and Growth, Including Low-Input 
Sustainable Agriculture (LISA), Renewable Energy Resources 
(Solar, Wind), Steady State Economics, and Voluntary Simplicity 
Worldwide 2212, 2226, 2288, 2301

Suzuki Shoten (Suzuki & Co.). See Hohnen Oil Co., Ltd. (Tokyo, 
Japan)

Swift & Co. (Chicago, Champaign, and Oak Brook, Illinois) 292, 
940, 994, 1489, 1614

Sword Bean. Canavalia gladiata (Jacq.) D.C. Also Known as the 
Knife Bean, Saber Bean 463

Table / Tables in Document 16, 20, 27, 30, 35, 37, 38, 44, 45, 50, 
51, 59, 60, 61, 62, 63, 64, 65, 71, 73, 74, 79, 80, 81, 82, 88, 89, 91, 
95, 96, 100, 103, 106, 107, 110, 117, 119, 122, 125, 128, 130, 131, 
132, 137, 138, 149, 150, 169, 171, 173, 189, 190, 193, 208, 214, 
223, 225, 226, 229, 240, 241, 248, 249, 259, 263, 265, 266, 267, 
269, 273, 274, 280, 284, 287, 291, 296, 297, 306, 314, 315, 321, 
322, 325, 326, 327, 328, 330, 331, 332, 333, 334, 342, 347, 348, 
356, 360, 365, 367, 369, 377, 378, 383, 384, 390, 392, 400, 405, 
410, 412, 415, 416, 426, 429, 439, 445, 456, 459, 462, 463, 464, 
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471, 474, 475, 478, 480, 482, 483, 492, 493, 495, 497, 498, 499, 
500, 502, 508, 510, 511, 520, 522, 528, 534, 536, 546, 548, 553, 
556, 558, 560, 571, 572, 582, 584, 590, 591, 592, 595, 602, 606, 
607, 610, 612, 613, 615, 616, 622, 627, 630, 636, 638, 639, 643, 
644, 645, 693

Tahini or tahina or tahin. See Sesame Butter

Taiwan. See Asia, East–Taiwan

Taiwan–Trade (Imports or Exports) of Soybeans, Soy Oil, and / or 
Soybean Meal–Statistics. See also Trade (International) 630, 675, 
932

Tamari, Including Real Tamari (Soy Sauce Which Contains Little 
or No Wheat) or the Macrobiotic Word Tamari Meaning Traditional 
Shoyu 122, 2088

Tamari, Tamari Shoyu, and Tamari Soy Sauce–Etymology of These 
Terms and Their Cognates / Relatives in Various Languages 122

Taosi or tao-si or tausi or tau-si. See Fermented Black Soybeans–
from The Philippines

Tariffs, duties, embargoes. See Trade Policies (International) 
Concerning Soybeans, Soy Products, or Soyfoods–Tariffs, Duties, 
Embargoes, Moratoriums, and Other Trade Barriers or Subsidies

Taste Panel, Taste Test Results, or Sensory / Organoleptic 
Evaluation of the Quality of Foods and Beverages 2104

Taste Problems. See Flavor / Taste Problems

Tauco–Indonesian-Style Fermented Soybean Paste. Also Spelled 
Taucho, Tauceo, Tau Chiow, Taoco, Tao-Tjo, Taotjo, Taocho, 
Taoetjo 884, 1819, 1842

Taxonomy. See Soybean–Taxonomy

Tempeh–Etymology of This Term and Its Cognates / Relatives in 
Various Languages 884

Tempeh Industry and Market Statistics, Trends, and Analyses–By 
Geographical Region 1842, 2220, 2227

Tempeh, Non-Soy Relatives–Onchom (Oncom, Ontjom)–A cake 
of Peanut Presscake or Okara (Oncom Tahu) Fermented with 
Neurospora (Monilia sitophila = Oidium lupuli) molds 884, 1819, 
1842

Tempeh, Okara (Okara Tempeh), Incl. Mei Dou Za, Mei-Tou-
Cha, Meitauza from China, and Tempe Gembus (from Central and 
Eastern Java) 1842

Tempeh (Spelled Témpé in Malay-Indonesian) 884, 1234, 1819, 
1840, 1842, 2011, 2012, 2028, 2034, 2122, 2152, 2182, 2184, 2220, 
2227, 2259, 2268, 2322

Teweles Seed Co. (Milwaukee, Wisconsin). In 1974 Merged with 
Borden Seeds, Inc, to become Americana Seeds, Inc.. 1607, 1639, 

1667

Textiles made from spun soy protein fi bers. See Fibers (Artifi cial 
Wool or Textiles Made from Spun Soy Protein Fibers, Including 
Azlon, Soylon, and Soy Silk / Soysilk)

Textured soy fl ours. See Soy Flours, Textured (Including TVP, 
Textured Vegetable Protein)

Textured soy protein isolates. See Soy Protein Isolates, Textured 
(For Food Use Only). Including Spun Fibers

Textured soy proteins. See Soy Proteins, Textured

Third World / Developing Nations 754, 982, 1311, 2050, 2165

Thompsons Limited. Before Jan. 2004 named Thompson (W.G.) 
& Sons Limited, Blenheim, Ontario, Canada. Before 1963 W.G. 
Thompson. Founded in 1924 by Wesley G. “Tommy” Thompson 
2220

Tibet. See Asia, East–Tibet and Tibetans Outside Tibet

Tillage practices. See Soybean Cultural Practices–No Till Farming

Timeline. See Chronology / Timeline

Timor-Leste (East Timor). See Asia, Southeast–Timor-Leste (East 
Timor)

Tofu (Also Called Soybean Curd or Bean Curd until about 1975-
1985). See also Tofu–Fermented, Soy Ice Creams, Soy Yogurts, and 
Cheesecake, Which Often Use Tofu as a Major Ingredient 3, 60, 63, 
68, 112, 122, 140, 152, 155, 156, 166, 175, 187, 197, 223, 229, 293, 
326, 327, 328, 347, 361, 369, 377, 378, 379, 380, 393, 409, 412, 
416, 420, 429, 432, 439, 442, 443, 472, 473, 484, 492, 497, 498, 
500, 504, 522, 523, 524, 525, 536, 547, 556, 557, 565, 580, 586, 
589, 596, 607, 624, 638, 650, 689, 714, 741, 745, 762, 780, 817, 
829, 834, 843, 846, 847, 884, 888, 909, 913, 954, 961, 982, 984, 
1015, 1021, 1026, 1054, 1077, 1093, 1138, 1160, 1234, 1236, 1240, 
1518, 1592, 1644, 1760, 1782, 1814, 1818, 1819, 1842, 1884, 1887, 
1892, 1896, 1902, 1924, 1949, 2025, 2028, 2034, 2053, 2072, 2084, 
2085, 2105, 2150, 2151, 2177, 2182, 2194, 2201, 2212, 2220, 2227, 
2231, 2250, 2259, 2267, 2268, 2271, 2272, 2282, 2287, 2296, 2324

Tofu companies (USA). See Tomsun Foods, Inc. (Greenfi eld, 
Massachusetts; Port Washington, New York

Tofu curds. See Curds Made from Soymilk

Tofu Equipment 429

Tofu–Etymology of This Term and Its Cognates / Relatives in 
Various Languages 326, 327, 328, 393, 412, 432, 439, 442, 492, 
500, 589, 607, 1026

Tofu, Fermented (Also Called Doufu-ru, Toufu-ru, Furu, Fuyu, 
Tahuri, Tahuli, Tajure, Tao-hu-yi, or Sufu). See also Tofu-yo 293, 
429, 522, 650, 714, 884, 1592, 1840, 2122, 2259, 2268, 2282
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Tofu, Fermented–Etymology of This Term and Its Cognates / 
Relatives in Various Languages 293

Tofu, Firm (Chinese-Style) 393, 2122

Tofu, Fried (Especially Deep-Fried Tofu Pouches, Puffs, Cutlets, or 
Burgers; Agé or Aburagé, Aburaagé, Usu-agé, Atsu-agé or Nama-
agé, Ganmodoki or Ganmo, Hiryôzu / Hiryozu) 456, 650, 2072, 
2184, 2296

Tofu, Frozen, Dried-frozen, or Dried Whole (Not Powdered) 73, 
122, 140, 166, 197, 347, 361, 393, 439, 456, 565, 607, 650, 762, 
2072, 2296

Tofu, Frozen or Dried-Frozen–Etymology of This Term and Its 
Cognates / Relatives in Various Languages 73, 361, 393, 762

Tofu, Grilled, Braised, Broiled, or Roasted (Yaki-dôfu in Japanese). 
A Japanese-Style Commercial Product 122

Tofu, Grilled, Broiled, Braised, or Roasted–Etymology of This 
Term and Its Cognates / Relatives in Various Languages 122

Tofu Industry and Market Statistics, Trends, and Analyses–By 
Geographical Region 1842, 2072, 2151, 2220, 2227, 2231, 2296

Tofu, Pressed, Chinese-Style (Toufukan / Doufugan / Dougan) 393

Tofu, Smoked 293, 429

Tolstoy, Leo (1828-1910). Vegetarian Pioneer in Russia. Also 
known as Count Lev Nikolayevich Tolstoy / Lyeff Nikolaevitch 
Tolstoi 2111

Tomsun Foods, Inc. (Greenfi eld, Massachusetts; Port Washington, 
New York. Named New England Soy Dairy from 1978-1983) 1902

Tonga. See Oceania

Touchi or tou ch’i. See Fermented Black Soybeans

Toxins and Toxicity in Foods and Feeds (General) 361

Tractors 710, 734, 744, 747, 761, 821, 921, 940, 943, 944, 945, 946, 
1047, 1071, 1072, 1075, 1159, 1217, 1306, 1370, 1797, 1901, 1902, 
2038

Trade (International–Imports, Exports) of Soybeans, Soy Oil, and 
/ or Soybean Meal. See also Trade–Tariffs and Duties 17, 68, 122, 
155, 197, 229, 293, 356, 361, 362, 369, 377, 380, 393, 401, 404, 
409, 412, 415, 416, 420, 421, 432, 433, 449, 451, 456, 462, 472, 
473, 478, 484, 492, 497, 498, 504, 505, 522, 523, 530, 536, 549, 
557, 565, 600, 607, 616, 630, 640, 650, 654, 656, 671, 672, 673, 
674, 675, 676, 677, 678, 688, 689, 714, 757, 769, 780, 788, 800, 
804, 807, 808, 811, 812, 813, 838, 839, 844, 846, 847, 849, 864, 
866, 873, 874, 876, 882, 883, 884, 885, 888, 894, 898, 900, 911, 
928, 932, 953, 960, 979, 980, 982, 993, 994, 1038, 1043, 1083, 
1099, 1110, 1113, 1127, 1149, 1155, 1157, 1176, 1182, 1220, 1331, 
1366, 1368, 1382, 1384, 1385, 1400, 1418, 1419, 1425, 1444, 1488, 
1489, 1514, 1592, 1595, 1603, 1612, 1613, 1679, 1680, 1681, 1705, 

1718, 1730, 1747, 1748, 1755, 1756, 1757, 1758, 1770, 1773, 1807, 
1855, 1861, 1870, 1873, 1876, 1883, 1894, 1942, 1969, 1974, 1979, 
2022, 2041, 2042, 2053, 2065, 2075, 2084, 2122, 2123, 2127, 2134, 
2140, 2150, 2151, 2156, 2167, 2168, 2170, 2185, 2197, 2205, 2206, 
2208, 2210, 2220, 2227, 2259, 2280, 2287, 2288, 2319, 2333, 2364

Trade of Soyfoods (Import and Export, not Including Soy Oil or 
Soybean Meal, but Including Lecithin and Margarine) or Soyfoods 
Manufacturing Equipment. See also: Soy Sauce–Imports, Exports. 
Miso–Imports, Exports 17, 19, 59, 347, 369, 377, 404, 412, 670, 
673, 674, 675, 676, 677, 1763, 2159, 2236

Trade Policies (International) Concerning Soybeans, Soy Products, 
or Soyfoods–Tariffs, Duties, Embargoes, Moratoriums, and Other 
Trade Barriers or Subsidies 484, 522, 757, 768, 804, 807, 903, 974, 
1110, 1736, 1773, 1807, 1855, 2065, 2167, 2220, 2275

Trade statistics, Canada. See Canada–Trade (Imports or Exports) of 
Soybeans, Soy Oil, and / or Soybean Meal–Statistics

Trade statistics, Central America. See Latin America–Central 
America–Trade (Imports or Exports) of Soybeans, Soy Oil, and / or 
Soybean Meal–Statistics

Trade statistics, China. See China–Trade (Imports or Exports) of 
Soybeans, Soy Oil, and / or Soybean Meal–Statistics

Trade statistics, Manchuria. See Manchuria–Trade (Imports or 
Exports) of Soybeans, Soy Oil, and / or Soybean Meal–Statistics

Trade statistics, South America. See Latin America–South America–
Trade (Imports or Exports) of Soybeans, Soy Oil, and / or Soybean 
Meal–Statistics

Trade statistics, Southeast Asia. See Asia, Southeast–Trade (Imports 
or Exports) of Soybeans, Soy Oil, and / or Soybean Meal–Statistics

Trade statistics, Taiwan. See Taiwan–Trade (Imports or Exports) of 
Soybeans, Soy Oil, and / or Soybean Meal–Statistics

Trains, special. See Railroads / Railways and Special Trains and/or 
Exhibit Cars Used to Promote Soybeans and Soybean Production

Trans Fatty Acids 2339

Transcaucasia. See Asia, Transcaucasia (Presently Armenia, 
Azerbaijan, and Georgia)

Transportation of Soybeans or Soy Products to Market by Railroad 
/ Railway / Rail within a Particular Country or Region. See also 
Railroads / Railways and Special Trains Used to Promote Soybeans 
and Soybean Production 229, 415, 492, 678, 772, 788, 804, 812, 
903, 979, 1103, 1182

Transportation of Soybeans or Soy Products to Market by Roads or 
Highways Using Trucks, Carts, etc. within a Particular Country or 
Region 229, 415, 762, 780, 811, 812, 813

Transportation of Soybeans or Soy Products to Market by Water 
(Rivers, Lakes) Using Junks, Barges, etc. within a Particular 
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Country or Region 229, 402, 522, 811, 812, 813, 1593

Treatment of seeds. See Seed Treatment with Chemicals (Usually 
Fungicides) for Protection

Tropical and Subtropical Countries, Soybean Production in (Mostly 
in the Third World / developing countries) 281, 877, 1311, 1678, 
1706, 1793, 1943, 1973, 2022, 2097, 2099, 2131, 2157, 2174

Tropical kudzu. See Kudzu or Kuzu–Tropical Kudzu or Puero 
(Pueraria phaseoloides)

Trucks or Carts used to transport soybeans. See Transportation of 
Soybeans or Soy Products to Market by Roads or Highways

Trypsin / Protease / Proteinase Growth Inhibitors 1622

Turkey. See Asia, Middle East–Turkey

Tuvalu. See Oceania

TVP. See Soy Flours, Textured (Including TVP, Textured Vegetable 
Protein)

T.W. Wood & Sons (Richmond, Virginia). Seedsmen since 1879 94, 
99, 484, 681

Umeboshi or ume-boshi (Japanese salt plums / pickled plums), 
Plum Products, and the Japanese Plum Tree (Prunus mumé) from 
whose fruit they are made 39

Unfair Practices–Including Possible Deceptive / Misleading 
Labeling, Advertising, etc. See also: Adulteration 15, 293

Unilever Corp., Lever Brothers Co., Unimills B.V. (Netherlands), 
and Margarine Union 379, 393, 416, 450, 460, 472, 473, 565, 602, 
607, 933, 2053

United Kingdom. See Europe, Western–United Kingdom

United Nations (Including UNICEF, FAO, UNDP, UNESCO, and 
UNRRA) Work with Soy 1111, 1114, 1133, 1290, 1311, 1342, 1367, 
1402, 1458, 1494, 1526, 1592, 1596, 1657, 1689, 1717, 1744, 1785, 
1835, 1854, 1874, 1884, 1888, 1896, 1919, 1946, 1949, 1985, 1986, 
2014, 2047, 2063, 2064, 2066, 2068, 2080, 2124, 2131, 2144, 2175, 
2192, 2194, 2218, 2228, 2246, 2260, 2270, 2288, 2292, 2298, 2312

United Soybean Board. See American Soybean Association (ASA)–
United Soybean Board

United States Department of Agriculture (USDA)–Agricultural 
Adjustment Administration (AAA, 1933-1942) and Agricultural 
Adjustment Agency (1942-1945) 886

United States Department of Agriculture (USDA)–Agricultural 
Marketing Service (AMS) 976, 1254

United States Department of Agriculture (USDA)–Agricultural 
Research Service (ARS, Established 1953). Including Agricultural 
Research Administration (1942-1953) 1052, 1231, 1232, 1276, 

1387, 1513, 1514, 1518, 1573, 1579, 1619, 1645, 1647, 1651, 1683, 
1686, 1697, 1725, 1903, 1904, 2065, 2234, 2249, 2314

United States Department of Agriculture (USDA)–Arlington 
Experimental Farm at Arlington, Virginia (1900-1942) 329, 341, 
463, 464, 465, 522, 641, 656, 693, 762, 779, 992

United States Department of Agriculture (USDA)–Bureau of 
Agricultural and Industrial Chemistry (1943-1953). Including 
Bureau of Agricultural Chemistry and Engineering (1938-1943), 
Bureau of Chemistry and Soils (1927-1938), and Bureau of 
Chemistry (1901-1927). Transferred to the Agricultural Research 
Service (ARS) in 1953 1077

United States Department of Agriculture (USDA)–Bureau of 
Agricultural Economics (1922-1953). Including Bureau of Markets 
and Crop Estimates (1921-1922), Bureau of Markets (1913-1921), 
and Offi ce of Farm Management and Farm Economics (1905-1922). 
Transferred in 1953 to USDA’s Economic Research Service 610, 
686, 695, 903, 921, 1011, 1040, 1094, 1110, 1116, 1132

United States Department of Agriculture (USDA)–Bureau of 
Human Nutrition and Home Economics (1943-1953). Including 
Bureau of Home Economics (1923-1943), Offi ce of Home 
Economics (1915-1923), and Nutrition and Home Economics Work 
in the Offi ce of Experiment Stations (1894-1915). Transferred to the 
Agricultural Research Service in 1953 934

United States Department of Agriculture (USDA)–Bureau of 
Plant Industry, Soils, and Agricultural Engineering (1943-1953). 
Including Bureau of Plant Industry (1901-1943), Offi ce of Plant 
Industry (1900-1901), and Division of Agrostology (1895-1901). 
Transferred to Agricultural Research Service in 1953 66, 139, 150, 
156, 157, 186, 253, 275, 285, 299, 329, 341, 350, 362, 383, 443, 
446, 454, 463, 464, 465, 486, 490, 501, 504, 521, 522, 523, 531, 
552, 590, 609, 637, 639, 650, 654, 655, 656, 657, 662, 690, 691, 
692, 693, 694, 717, 718, 731, 732, 741, 762, 767, 780, 811, 812, 
813, 827, 876, 894, 917, 964, 987, 992, 994, 1007, 1021, 1052, 
1061, 1106, 1107, 1134, 1158, 1184, 1579, 1612, 1613, 1675, 1697, 
1903, 1904, 2259

United States Department of Agriculture (USDA)–Economic 
Research Service (ERS) (1961-) 1449, 1799, 2081, 2185, 2344

United States Department of Agriculture (USDA)–Foreign 
Agricultural Service (FAS, Est. 1953) Including Offi ce of Foreign 
Agricultural Relations (1939-1953). Foreign Agricultural Service 
(1938-1939) 1043, 1220, 1256, 1368, 1384, 1385, 1417, 1418, 
1436, 1693, 1705, 1736, 1749, 1770, 1800, 1802, 1870, 1872, 1969, 
2065, 2275

United States Department of Agriculture (USDA; Including Federal 
Grain Inspection Service [FGIS], and War Food Administration 
[WFA]). See also: Agricultural Marketing Service, Agricultural 
Research Service (ARS), Bureau of Plant Industry, Economic 
Research Service, Food and Nutrition Service, Foreign Agricultural 
Service, and Section of Foreign Seed and Plant Introduction 66, 71, 
111, 132, 163, 192, 201, 221, 222, 224, 225, 242, 243, 262, 278, 
284, 308, 329, 331, 339, 344, 365, 371, 403, 415, 418, 429, 430, 
443, 446, 490, 500, 515, 530, 536, 540, 550, 557, 561, 564, 565, 
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566, 567, 601, 609, 615, 619, 639, 641, 642, 644, 661, 663, 697, 
710, 711, 725, 739, 747, 772, 790, 875, 882, 894, 898, 911, 933, 
938, 951, 953, 979, 981, 986, 1000, 1010, 1020, 1021, 1032, 1041, 
1045, 1073, 1074, 1091, 1093, 1104, 1109, 1115, 1145, 1149, 1151, 
1176, 1189, 1205, 1272, 1295, 1304, 1357, 1377, 1382, 1405, 1430, 
1471, 1509, 1524, 1581, 1610, 1614, 1622, 1639, 1679, 1684, 1703, 
1730, 1807, 1812, 1855, 1877, 1926, 1958, 1959, 1962, 1991, 2045, 
2072, 2168, 2184, 2188, 2212, 2300, 2304, 2360

United States Department of Agriculture (USDA)–Offi ce of 
Experiment Stations (1888-1955). Transferred to the Cooperative 
State Experiment Station Service in 1961 129, 940

United States Department of Agriculture (USDA)–Patent Offi ce and 
Commissioner of Patents, Agriculture (Forerunners of USDA) 5, 8

United States Department of Agriculture (USDA)–Section of 
Foreign Seed and Plant Introduction (Established 1898 within the 
USDA with David Fairchild in Charge). Transferred to Bureau 
of Plant Industry (1 July 1901). Later Referred to as the Offi ce of 
Foreign Seed and Plant Introduction and then the Offi ce of Foreign 
Plant Introduction 187, 321, 383, 504, 522, 637, 765, 766, 780, 
1184, 1188, 1580

United States Department of Agriculture (USDA)–Statistical 
Reporting Service (SRS), incl. Bureau of Markets and Crop 
Estimates, BUreau of Crop Estimates, Bureau of Statistics, Division 
of Statistics 502, 560, 579, 584, 591, 592, 610, 612, 613

United States of America–Activities and Infl uence Overseas / 
Abroad 152, 306, 403, 410, 450, 527, 615, 641, 665, 666, 667, 668, 
669, 762, 765, 766, 780, 811, 812, 813, 897, 899, 901, 956, 982, 
1082, 1174, 1224, 1231, 1238, 1368, 1391, 1398, 1455, 1495, 1499, 
1502, 1503, 1535, 1609, 1612, 1613, 1641, 1643, 1747, 1783, 1820, 
1876, 1892, 1899, 1931, 1933, 1939, 1955, 1963, 2220

United States of America–Soybean Production, Area and Stocks–
Statistics, Trends, and Analyses 404, 458, 502, 505, 556, 560, 579, 
584, 591, 592, 610, 612, 613, 630, 642, 645, 648, 653, 661, 672, 
690, 691, 692, 697, 705, 711, 717, 725, 732, 741, 757, 769, 807, 
808, 833, 844, 849, 876, 882, 898, 903, 911, 918, 923, 932, 940, 
943, 944, 945, 946, 949, 951, 953, 959, 976, 979, 989, 992, 993, 
994, 1004, 1008, 1009, 1011, 1021, 1073, 1080, 1093, 1094, 1106, 
1107, 1114, 1132, 1133, 1145, 1149, 1153, 1176, 1220, 1255, 1266, 
1290, 1357, 1382, 1405, 1444, 1450, 1471, 1505, 1514, 1528, 1538, 
1549, 1605, 1610, 1684, 1701, 1705, 1871, 1876, 2260, 2288, 2300, 
2304, 2344

United States of America (USA) 4, 6, 7, 8, 9, 11, 14, 15, 50, 58, 
64, 67, 70, 71, 72, 73, 75, 76, 79, 81, 82, 83, 84, 85, 86, 87, 89, 91, 
92, 93, 94, 96, 98, 99, 100, 101, 102, 103, 105, 106, 107, 108, 110, 
111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 
124, 125, 126, 127, 128, 129, 130, 132, 133, 134, 136, 137, 139, 
140, 141, 142, 143, 144, 145, 146, 148, 149, 150, 151, 153, 154, 
156, 157, 158, 159, 160, 161, 162, 163, 164, 165, 167, 168, 169, 
170, 172, 173, 174, 175, 176, 177, 178, 179, 180, 182, 183, 184, 
185, 186, 187, 189, 190, 191, 192, 193, 198, 201, 202, 203, 205, 
206, 207, 208, 209, 210, 212, 213, 214, 217, 221, 222, 224, 225, 
226, 231, 232, 234, 235, 240, 242, 243, 244, 245, 246, 247, 248, 
249, 250, 251, 253, 256, 257, 258, 259, 260, 262, 263, 264, 267, 

268, 269, 270, 273, 274, 275, 276, 277, 278, 279, 282, 283, 284, 
285, 286, 289, 291, 292, 293, 295, 296, 299, 303, 304, 305, 307, 
308, 311, 312, 313, 314, 315, 316, 317, 318, 319, 320, 321, 322, 
323, 324, 325, 327, 329, 331, 335, 336, 337, 338, 339, 340, 341, 
344, 346, 349, 350, 351, 352, 353, 354, 355, 356, 358, 359, 360, 
362, 363, 364, 365, 367, 369, 370, 371, 372, 373, 375, 377, 378, 
380, 381, 382, 383, 384, 385, 386, 387, 388, 389, 390, 392, 393, 
395, 397, 398, 399, 401, 402, 404, 406, 407, 409, 412, 415, 417, 
418, 420, 423, 424, 426, 427, 429, 430, 431, 432, 433, 434, 436, 
437, 438, 440, 441, 443, 444, 446, 448, 451, 453, 454, 455, 456, 
457, 458, 460, 461, 463, 464, 465, 467, 468, 469, 471, 472, 476, 
477, 479, 481, 482, 483, 484, 485, 486, 487, 489, 490, 491, 492, 
493, 495, 496, 497, 501, 502, 503, 504, 505, 507, 508, 509, 510, 
511, 512, 513, 514, 515, 516, 517, 519, 520, 521, 522, 523, 526, 
528, 529, 530, 531, 533, 534, 535, 536, 537, 538, 539, 540, 541, 
542, 543, 544, 546, 547, 548, 549, 550, 551, 552, 554, 555, 556, 
557, 558, 559, 560, 561, 562, 563, 564, 565, 566, 567, 568, 569, 
570, 572, 573, 574, 576, 578, 579, 580, 581, 582, 583, 584, 587, 
588, 590, 591, 592, 593, 594, 595, 596, 597, 598, 599, 600, 601, 
602, 603, 604, 605, 606, 608, 609, 610, 611, 612, 613, 614, 617, 
618, 619, 621, 622, 623, 624, 625, 626, 627, 628, 630, 632, 633, 
634, 635, 636, 637, 638, 640, 642, 644, 645, 646, 648, 649, 650, 
651, 652, 653, 656, 657, 658, 659, 660, 661, 662, 663, 664, 672, 
679, 680, 681, 684, 685, 686, 687, 688, 689, 690, 691, 692, 693, 
694, 697, 699, 700, 701, 702, 703, 704, 705, 706, 707, 708, 709, 
710, 711, 712, 713, 714, 715, 716, 717, 718, 719, 720, 721, 722, 
724, 725, 726, 727, 729, 730, 731, 732, 733, 734, 735, 737, 739, 
741, 742, 743, 744, 747, 748, 749, 752, 753, 754, 756, 757, 759, 
760, 761, 762, 764, 767, 768, 769, 770, 771, 772, 773, 774, 776, 
777, 778, 779, 780, 781, 788, 789, 790, 791, 792, 795, 800, 801, 
804, 805, 807, 808, 811, 812, 813, 814, 818, 820, 821, 822, 824, 
825, 826, 827, 831, 833, 837, 842, 843, 846, 847, 848, 849, 851, 
852, 855, 856, 857, 859, 860, 861, 863, 864, 869, 870, 875, 876, 
880, 882, 884, 886, 888, 890, 891, 892, 894, 895, 898, 902, 903, 
905, 908, 911, 912, 913, 917, 918, 919, 920, 921, 922, 923, 924, 
927, 932, 933, 934, 935, 936, 937, 938, 939, 940, 941, 942, 943, 
944, 945, 946, 947, 949, 950, 951, 953, 957, 959, 963, 964, 968, 
969, 970, 971, 972, 973, 974, 976, 979, 981, 984, 986, 987, 988, 
989, 991, 992, 993, 994, 995, 996, 997, 998, 999, 1000, 1001, 1004, 
1007, 1008, 1009, 1010, 1011, 1012, 1013, 1014, 1016, 1019, 1020, 
1021, 1022, 1024, 1025, 1027, 1028, 1029, 1030, 1031, 1032, 1033, 
1034, 1035, 1036, 1037, 1038, 1040, 1041, 1043, 1044, 1045, 1046, 
1047, 1050, 1052, 1055, 1056, 1057, 1058, 1059, 1060, 1061, 1062, 
1063, 1064, 1065, 1066, 1069, 1070, 1071, 1073, 1074, 1075, 1077, 
1078, 1079, 1080, 1081, 1087, 1088, 1089, 1090, 1091, 1092, 1093, 
1094, 1096, 1097, 1098, 1099, 1102, 1104, 1105, 1106, 1107, 1109, 
1110, 1113, 1114, 1115, 1116, 1117, 1120, 1121, 1123, 1124, 1126, 
1128, 1132, 1133, 1134, 1136, 1138, 1140, 1142, 1144, 1145, 1146, 
1149, 1151, 1152, 1154, 1156, 1157, 1158, 1159, 1162, 1166, 1167, 
1168, 1169, 1170, 1171, 1172, 1176, 1177, 1178, 1179, 1182, 1184, 
1185, 1186, 1188, 1189, 1193, 1199, 1200, 1201, 1202, 1203, 1205, 
1206, 1213, 1214, 1215, 1216, 1217, 1218, 1219, 1220, 1221, 1225, 
1227, 1229, 1231, 1232, 1235, 1236, 1237, 1246, 1247, 1248, 1249, 
1250, 1251, 1252, 1254, 1255, 1256, 1257, 1262, 1263, 1264, 1265, 
1266, 1267, 1268, 1269, 1271, 1272, 1274, 1275, 1276, 1281, 1285, 
1290, 1291, 1292, 1294, 1295, 1296, 1297, 1298, 1299, 1300, 1304, 
1306, 1309, 1310, 1311, 1316, 1318, 1319, 1321, 1322, 1323, 1324, 
1325, 1326, 1327, 1328, 1329, 1330, 1333, 1334, 1335, 1336, 1348, 
1350, 1351, 1353, 1354, 1356, 1357, 1358, 1359, 1360, 1361, 1369, 
1370, 1371, 1372, 1374, 1376, 1377, 1378, 1379, 1382, 1383, 1386, 
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1387, 1388, 1389, 1390, 1394, 1396, 1400, 1404, 1405, 1407, 1408, 
1409, 1412, 1414, 1415, 1416, 1419, 1424, 1427, 1428, 1430, 1431, 
1432, 1433, 1434, 1435, 1437, 1438, 1439, 1440, 1441, 1443, 1444, 
1446, 1448, 1449, 1450, 1452, 1453, 1460, 1461, 1462, 1463, 1464, 
1465, 1466, 1467, 1468, 1469, 1470, 1471, 1472, 1473, 1474, 1475, 
1476, 1477, 1478, 1479, 1480, 1481, 1482, 1483, 1487, 1489, 1490, 
1491, 1493, 1498, 1501, 1503, 1504, 1505, 1506, 1507, 1508, 1509, 
1510, 1511, 1513, 1514, 1518, 1520, 1521, 1522, 1523, 1524, 1525, 
1526, 1527, 1528, 1529, 1533, 1536, 1538, 1539, 1540, 1541, 1542, 
1543, 1544, 1545, 1546, 1547, 1548, 1549, 1550, 1553, 1554, 1558, 
1559, 1561, 1562, 1563, 1564, 1565, 1566, 1567, 1568, 1569, 1570, 
1571, 1572, 1573, 1575, 1576, 1577, 1578, 1579, 1580, 1581, 1583, 
1585, 1586, 1587, 1595, 1596, 1597, 1600, 1601, 1602, 1603, 1604, 
1605, 1606, 1607, 1611, 1612, 1613, 1614, 1615, 1616, 1617, 1619, 
1620, 1622, 1623, 1627, 1630, 1632, 1633, 1634, 1635, 1636, 1638, 
1639, 1640, 1642, 1644, 1645, 1647, 1650, 1651, 1656, 1658, 1660, 
1662, 1666, 1667, 1668, 1671, 1673, 1677, 1679, 1681, 1683, 1684, 
1686, 1692, 1693, 1696, 1697, 1699, 1700, 1701, 1703, 1704, 1705, 
1709, 1718, 1725, 1726, 1728, 1729, 1730, 1731, 1733, 1734, 1736, 
1737, 1738, 1740, 1749, 1751, 1752, 1757, 1759, 1761, 1762, 1763, 
1766, 1767, 1768, 1772, 1773, 1774, 1775, 1776, 1791, 1797, 1799, 
1801, 1811, 1812, 1815, 1816, 1821, 1823, 1831, 1839, 1843, 1845, 
1846, 1847, 1848, 1851, 1853, 1855, 1860, 1862, 1864, 1866, 1868, 
1870, 1871, 1872, 1873, 1875, 1876, 1877, 1878, 1879, 1891, 1894, 
1895, 1896, 1898, 1900, 1901, 1902, 1903, 1904, 1905, 1906, 1907, 
1908, 1910, 1911, 1912, 1925, 1926, 1927, 1928, 1930, 1932, 1935, 
1949, 1957, 1958, 1959, 1965, 1967, 1968, 1969, 1970, 1971, 1974, 
1991, 1996, 2001, 2002, 2010, 2011, 2012, 2016, 2019, 2020, 2021, 
2026, 2027, 2029, 2030, 2031, 2032, 2035, 2036, 2038, 2039, 2045, 
2046, 2048, 2049, 2050, 2052, 2057, 2058, 2059, 2062, 2065, 2071, 
2073, 2074, 2076, 2081, 2086, 2092, 2093, 2094, 2095, 2099, 2100, 
2102, 2104, 2107, 2108, 2109, 2110, 2112, 2114, 2115, 2125, 2130, 
2131, 2134, 2135, 2149, 2151, 2153, 2154, 2155, 2156, 2159, 2160, 
2162, 2163, 2164, 2165, 2166, 2167, 2168, 2169, 2170, 2176, 2178, 
2181, 2183, 2184, 2185, 2187, 2188, 2191, 2193, 2194, 2196, 2197, 
2205, 2206, 2209, 2211, 2212, 2222, 2223, 2224, 2226, 2231, 2234, 
2235, 2238, 2249, 2250, 2252, 2259, 2268, 2269, 2273, 2275, 2284, 
2285, 2288, 2295, 2296, 2297, 2299, 2300, 2304, 2306, 2307, 2311, 
2312, 2314, 2315, 2316, 2317, 2320, 2321, 2322, 2324, 2325, 2326, 
2331, 2333, 2335, 2336, 2337, 2338, 2339, 2340, 2342, 2343, 2344, 
2345, 2346, 2347, 2348, 2349, 2352, 2360, 2364, 2365

United States–States–Alabama 76, 203, 263, 275, 299, 430, 431, 
458, 502, 521, 522, 566, 579, 584, 591, 592, 610, 613, 618, 642, 
648, 657, 661, 725, 807, 979, 997, 1061, 1091, 1094, 1115, 1134, 
1202, 1205, 1446, 1549, 1578, 2081

United States–States–Arizona 648, 732, 808, 919, 938, 981, 1027, 
1030, 1569, 1701, 1957

United States–States–Arkansas 76, 234, 463, 464, 521, 560, 591, 
657, 686, 693, 694, 716, 724, 725, 851, 855, 917, 976, 979, 1044, 
1046, 1073, 1088, 1091, 1094, 1115, 1123, 1124, 1132, 1134, 1151, 
1169, 1170, 1171, 1179, 1202, 1205, 1221, 1250, 1255, 1300, 1354, 
1469, 1508, 1528, 1601, 1602, 1697, 1848, 1900, 1905, 1969, 2081

United States–States–California 139, 456, 611, 732, 933, 1035, 
1140, 1257, 1266, 1379, 1455, 1514, 1614, 1617, 1647, 1701, 1791, 
1823, 1910, 1926, 1957, 1991, 1993, 2095, 2107, 2212, 2285, 2287, 
2321, 2365

United States–States–Colorado 456, 648, 801, 808, 917, 999, 1000, 
1046, 2321

United States–States–Connecticut 84, 98, 100, 144, 189, 226, 235, 
483, 508, 509, 534, 537, 547, 648, 657, 708, 888

United States–States–Delaware 123, 339, 426, 433, 463, 464, 521, 
522, 610, 634, 642, 644, 648, 657, 661, 693, 694, 697, 707, 711, 
725, 770, 792, 979, 1008, 1094, 1132, 1252, 1265, 1297, 1321, 
1439, 1479, 1513

United States–States–District of Columbia (Washington, DC) 70, 
129, 157, 186, 187, 201, 262, 275, 285, 306, 308, 329, 340, 344, 
350, 351, 352, 354, 415, 418, 454, 464, 482, 504, 515, 521, 522, 
523, 530, 531, 569, 572, 573, 584, 601, 618, 626, 637, 645, 650, 
654, 655, 690, 691, 692, 693, 694, 697, 713, 717, 718, 732, 739, 
741, 762, 765, 766, 767, 780, 799, 811, 812, 813, 876, 882, 894, 
898, 911, 934, 953, 964, 976, 979, 992, 1007, 1011, 1040, 1074, 
1149, 1176, 1382, 1580, 1699, 1903, 1904, 2288, 2299, 2311, 2333

United States–States–Florida 329, 648, 672, 1061, 1202, 1205, 
1250, 1387, 1520, 1619, 1651, 1671, 1686, 1697, 1832, 1903, 1967, 
2016, 2081, 2114, 2115, 2178

United States–States–Georgia 14, 15, 103, 129, 195, 203, 275, 299, 
329, 358, 533, 543, 554, 579, 584, 591, 592, 610, 613, 642, 645, 
648, 649, 651, 657, 661, 681, 697, 711, 725, 771, 913, 933, 979, 
1044, 1061, 1073, 1094, 1106, 1134, 1202, 1205, 1432, 1475, 1487, 
1615, 1846, 1866, 1962, 2081, 2226, 2338

United States–States–Hawaii 361, 362, 404, 429, 522, 630, 650, 
732, 870, 884, 917, 1184, 1811, 1879, 1926, 1968, 1996, 2009, 
2107, 2165

United States–States–Idaho 456, 771, 808, 917

United States–States–Illinois 122, 150, 151, 160, 162, 163, 170, 
184, 192, 201, 207, 225, 248, 259, 260, 329, 331, 355, 371, 454, 
521, 522, 538, 539, 540, 542, 560, 567, 576, 579, 584, 591, 592, 
608, 609, 610, 613, 635, 640, 642, 644, 648, 650, 657, 661, 662, 
681, 694, 697, 700, 706, 710, 711, 713, 719, 720, 722, 725, 727, 
730, 732, 734, 741, 749, 753, 757, 761, 764, 768, 769, 776, 777, 
778, 779, 780, 781, 789, 795, 805, 807, 808, 820, 826, 833, 842, 
843, 846, 849, 851, 852, 862, 863, 869, 873, 874, 875, 882, 884, 
886, 895, 898, 911, 917, 923, 932, 933, 940, 942, 943, 944, 945, 
946, 951, 953, 959, 963, 968, 976, 979, 988, 989, 992, 993, 994, 
1008, 1010, 1022, 1031, 1032, 1036, 1044, 1046, 1047, 1050, 1052, 
1056, 1057, 1058, 1061, 1065, 1071, 1073, 1074, 1075, 1077, 1078, 
1091, 1094, 1096, 1097, 1115, 1116, 1132, 1134, 1136, 1138, 1145, 
1146, 1149, 1156, 1166, 1169, 1170, 1171, 1176, 1178, 1182, 1186, 
1188, 1196, 1206, 1225, 1235, 1249, 1252, 1274, 1304, 1326, 1329, 
1357, 1377, 1382, 1415, 1427, 1428, 1434, 1437, 1441, 1452, 1460, 
1463, 1468, 1474, 1483, 1489, 1491, 1493, 1504, 1505, 1510, 1514, 
1522, 1525, 1533, 1536, 1540, 1544, 1545, 1558, 1559, 1561, 1571, 
1573, 1575, 1576, 1579, 1580, 1581, 1597, 1601, 1602, 1604, 1605, 
1606, 1607, 1612, 1613, 1614, 1616, 1620, 1622, 1623, 1630, 1635, 
1639, 1640, 1645, 1650, 1656, 1658, 1660, 1662, 1666, 1667, 1677, 
1692, 1697, 1703, 1704, 1709, 1718, 1719, 1737, 1740, 1759, 1762, 
1775, 1797, 1811, 1820, 1821, 1831, 1843, 1875, 1879, 1894, 1898, 
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1901, 1903, 1904, 1905, 1906, 1907, 1911, 1925, 1958, 1968, 2009, 
2010, 2020, 2035, 2036, 2050, 2081, 2086, 2095, 2108, 2125, 2131, 
2153, 2156, 2157, 2160, 2163, 2164, 2165, 2168, 2169, 2176, 2191, 
2212, 2249, 2285, 2306, 2314, 2320, 2338, 2345, 2360

United States–States–Indiana 126, 132, 151, 184, 185, 207, 208, 
210, 242, 292, 312, 313, 314, 329, 337, 338, 339, 367, 397, 424, 
463, 464, 479, 481, 482, 487, 491, 493, 501, 514, 515, 520, 521, 
522, 542, 559, 560, 569, 570, 574, 576, 579, 584, 590, 591, 592, 
597, 599, 600, 608, 609, 610, 613, 625, 644, 648, 656, 657, 659, 
661, 693, 694, 697, 711, 713, 725, 726, 732, 741, 744, 748, 749, 
757, 760, 761, 769, 772, 776, 779, 795, 807, 808, 826, 843, 849, 
875, 882, 884, 898, 911, 923, 932, 939, 940, 943, 944, 945, 946, 
947, 953, 959, 963, 976, 979, 989, 992, 994, 1008, 1022, 1025, 
1028, 1037, 1044, 1050, 1061, 1065, 1073, 1074, 1075, 1079, 1090, 
1094, 1116, 1121, 1132, 1149, 1154, 1156, 1169, 1172, 1176, 1177, 
1213, 1214, 1215, 1227, 1229, 1247, 1248, 1252, 1263, 1264, 1292, 
1295, 1298, 1316, 1323, 1324, 1348, 1369, 1372, 1376, 1382, 1383, 
1388, 1389, 1394, 1396, 1404, 1412, 1465, 1489, 1522, 1541, 1579, 
1585, 1605, 1612, 1613, 1614, 1704, 1728, 1843, 1903, 1904, 1962, 
1967, 1969, 2081, 2191, 2212, 2306, 2338

United States–States–Introduction of Soybeans to. Earliest 
document seen concerning soybeans in a certain U.S. state 50, 126, 
128, 133, 180, 648, 1853

United States–States–Introduction of Soybeans to. Earliest 
document seen concerning the cultivation of soybeans in a certain 
U.S. state 14, 50, 71, 94, 126, 128, 133, 153, 180, 386, 451, 648, 
1853

United States–States–Introduction of Soybeans to. This document 
contains the earliest date seen for soybeans in a certain U.S. state 
50, 111, 126, 128, 133, 180, 486, 648, 890, 1853

United States–States–Introduction of Soybeans to. This document 
contains the earliest date seen for the cultivation of soybeans in a 
certain U.S. state 14, 50, 94, 126, 128, 133, 153, 180, 386, 451, 486, 
648, 890, 1853

United States–States–Iowa 73, 133, 151, 160, 165, 183, 184, 209, 
247, 417, 440, 567, 568, 576, 591, 592, 594, 621, 633, 653, 694, 
701, 713, 715, 733, 737, 742, 743, 752, 761, 779, 795, 807, 808, 
826, 849, 861, 882, 884, 898, 911, 920, 923, 932, 934, 940, 943, 
944, 945, 946, 953, 959, 969, 970, 971, 972, 973, 976, 979, 987, 
989, 992, 994, 1008, 1016, 1022, 1029, 1036, 1044, 1050, 1065, 
1068, 1069, 1070, 1072, 1073, 1092, 1093, 1094, 1109, 1116, 1126, 
1132, 1146, 1149, 1169, 1170, 1171, 1176, 1177, 1180, 1182, 1185, 
1189, 1193, 1216, 1219, 1231, 1232, 1235, 1251, 1252, 1268, 1269, 
1274, 1275, 1276, 1295, 1296, 1309, 1322, 1353, 1361, 1371, 1379, 
1382, 1390, 1405, 1408, 1424, 1440, 1448, 1452, 1453, 1460, 1461, 
1471, 1473, 1474, 1477, 1481, 1503, 1505, 1509, 1511, 1513, 1518, 
1521, 1522, 1554, 1564, 1571, 1573, 1579, 1587, 1596, 1597, 1601, 
1605, 1607, 1614, 1622, 1635, 1638, 1639, 1684, 1692, 1709, 1797, 
1843, 1877, 1894, 1900, 1902, 1903, 1905, 1965, 1969, 2035, 2048, 
2057, 2071, 2081, 2092, 2100, 2109, 2168, 2181, 2191, 2209, 2212, 
2269, 2284, 2285, 2304, 2316, 2331, 2338, 2339, 2343, 2352, 2365

United States–States–Kansas 86, 87, 89, 94, 99, 101, 105, 108, 111, 
112, 113, 119, 125, 129, 133, 140, 145, 148, 151, 157, 158, 160, 

161, 162, 163, 164, 167, 170, 177, 178, 182, 183, 184, 192, 203, 
205, 206, 208, 209, 222, 225, 226, 240, 244, 253, 256, 257, 267, 
270, 276, 278, 279, 284, 305, 320, 349, 353, 364, 423, 463, 464, 
557, 648, 650, 657, 693, 694, 725, 739, 827, 884, 917, 918, 979, 
1004, 1044, 1046, 1055, 1094, 1132, 1376, 1430, 1601, 1602, 1622, 
1667, 1704, 1730, 1738, 1905, 2026, 2324, 2338, 2347

United States–States–Kentucky 243, 299, 329, 463, 464, 521, 522, 
539, 560, 561, 579, 584, 592, 603, 604, 609, 613, 627, 648, 657, 
672, 690, 693, 694, 725, 979, 993, 1094, 1550, 1632, 1905, 2325, 
2338, 2349

United States–States–Louisiana 318, 329, 430, 526, 543, 648, 681, 
725, 848, 891, 979, 1044, 1046, 1060, 1094, 1115, 1132, 1134, 
1202, 1205, 1325, 1359, 1538, 1697, 1905, 2081, 2307, 2338

United States–States–Maine 202, 212, 461, 648, 2304

United States–States–Maryland 9, 81, 82, 91, 96, 139, 221, 299, 
373, 560, 593, 605, 606, 648, 657, 697, 711, 725, 771, 779, 861, 
882, 884, 898, 979, 1001, 1094, 1134, 1158, 1252, 1513, 1524, 
1573, 1579, 1683, 1697, 1725, 1903, 2314

United States–States–Massachusetts 14, 79, 83, 102, 105, 107, 110, 
115, 116, 117, 118, 121, 124, 128, 129, 130, 136, 137, 141, 146, 
150, 158, 160, 177, 179, 184, 191, 214, 221, 222, 225, 226, 240, 
250, 277, 282, 289, 296, 303, 319, 373, 423, 519, 547, 648, 650, 
771, 808, 831, 861, 884, 1902, 2093

United States–States–Michigan 149, 165, 172, 202, 212, 221, 232, 
244, 251, 267, 284, 291, 434, 467, 507, 515, 550, 587, 595, 608, 
609, 635, 648, 656, 694, 725, 771, 814, 818, 821, 822, 833, 856, 
857, 861, 862, 934, 943, 976, 979, 994, 1044, 1094, 1132, 1145, 
1168, 1188, 1274, 1275, 1276, 1294, 1597, 1704, 2110, 2226, 2325, 
2338, 2344

United States–States–Minnesota 201, 284, 352, 457, 489, 594, 614, 
635, 638, 648, 657, 684, 757, 808, 917, 976, 979, 1011, 1034, 1044, 
1094, 1132, 1145, 1182, 1188, 1309, 1310, 1377, 1430, 1489, 1529, 
1554, 1564, 1573, 1614, 1616, 1622, 1801, 1831, 1843, 1891, 1895, 
1969, 2011, 2012, 2021, 2027, 2039, 2191, 2212, 2223, 2249, 2275, 
2284, 2285, 2343, 2365

United States–States–Mississippi 246, 283, 285, 331, 370, 430, 
492, 502, 522, 546, 560, 579, 584, 591, 592, 610, 613, 630, 642, 
648, 657, 664, 672, 694, 705, 712, 713, 716, 725, 779, 861, 884, 
903, 921, 932, 959, 979, 1032, 1044, 1052, 1061, 1073, 1094, 1115, 
1132, 1134, 1146, 1199, 1202, 1203, 1205, 1218, 1250, 1252, 1267, 
1318, 1325, 1328, 1334, 1350, 1351, 1386, 1394, 1409, 1433, 1467, 
1472, 1474, 1475, 1506, 1508, 1525, 1527, 1542, 1543, 1548, 1601, 
1602, 1612, 1622, 1697, 1730, 1900, 1903, 1904, 1905, 2081, 2164, 
2315

United States–States–Missouri 11, 126, 162, 184, 225, 299, 424, 
427, 485, 521, 522, 560, 579, 584, 591, 592, 613, 640, 642, 644, 
648, 657, 697, 711, 725, 741, 771, 779, 795, 807, 808, 826, 843, 
849, 882, 884, 898, 905, 923, 932, 959, 976, 979, 994, 1008, 1044, 
1046, 1059, 1061, 1065, 1073, 1077, 1080, 1091, 1094, 1115, 1132, 
1134, 1169, 1170, 1171, 1205, 1295, 1379, 1430, 1438, 1478, 1489, 
1508, 1563, 1565, 1567, 1570, 1571, 1597, 1601, 1602, 1605, 1606, 
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1612, 1613, 1635, 1642, 1697, 1848, 1894, 1903, 1905, 1906, 1962, 
1967, 2073, 2081, 2102, 2224, 2315, 2324, 2338, 2342

United States–States–Montana 456, 648, 808, 890, 917, 1034, 1752

United States–States–Nebraska 180, 486, 522, 558, 648, 657, 731, 
934, 979, 1009, 1011, 1014, 1031, 1044, 1050, 1064, 1094, 1132, 
1193, 1252, 1274, 1275, 1330, 1336, 1522, 1962, 2212, 2250, 2314, 
2320, 2322, 2338, 2340, 2348

United States–States–Nevada 1853

United States–States–New Hampshire 7, 168, 446, 535, 648, 694, 
1971, 2104

United States–States–New Jersey 50, 64, 67, 169, 173, 193, 214, 
274, 308, 336, 373, 437, 457, 468, 469, 476, 496, 503, 508, 519, 
539, 548, 560, 563, 578, 588, 617, 646, 648, 657, 721, 837, 933, 
979, 1094, 2002, 2019, 2046, 2049, 2326

United States–States–New Mexico 438, 648, 732, 790, 808, 917, 
1046, 1547, 1862

United States–States–New York 79, 114, 128, 130, 174, 179, 184, 
191, 198, 213, 221, 244, 249, 250, 259, 277, 282, 296, 299, 315, 
373, 386, 417, 456, 467, 486, 507, 519, 522, 523, 560, 635, 648, 
689, 769, 771, 808, 833, 861, 864, 884, 892, 912, 942, 979, 992, 
1010, 1094, 1144, 1498, 1562, 1718, 1932, 2285, 2365

United States–States–North Carolina 58, 71, 85, 246, 319, 329, 340, 
351, 358, 406, 427, 430, 458, 463, 464, 502, 505, 513, 516, 518, 
521, 522, 523, 530, 531, 545, 549, 555, 560, 561, 573, 579, 582, 
583, 584, 591, 592, 600, 610, 613, 630, 635, 642, 644, 645, 648, 
650, 656, 657, 660, 661, 672, 679, 680, 686, 693, 694, 697, 702, 
711, 713, 725, 732, 741, 757, 769, 771, 774, 779, 795, 807, 808, 
849, 875, 882, 884, 898, 911, 923, 932, 942, 951, 953, 959, 976, 
979, 992, 994, 1010, 1032, 1044, 1061, 1062, 1073, 1087, 1094, 
1102, 1106, 1107, 1115, 1132, 1134, 1149, 1176, 1202, 1203, 1205, 
1237, 1250, 1299, 1382, 1414, 1416, 1430, 1435, 1470, 1476, 1482, 
1487, 1505, 1507, 1508, 1527, 1600, 1614, 1616, 1619, 1639, 1651, 
1697, 1730, 1772, 1831, 1903, 1904, 1967, 2112, 2234, 2338

United States–States–North Dakota 529, 648, 731, 950, 1044, 1094, 
1132, 1145, 1167, 1182, 2338

United States–States–Ohio 4, 5, 8, 184, 206, 207, 231, 253, 329, 
335, 359, 365, 370, 372, 373, 386, 387, 388, 389, 417, 423, 424, 
440, 444, 457, 458, 463, 464, 467, 477, 479, 482, 489, 502, 507, 
509, 510, 511, 512, 521, 522, 536, 541, 551, 560, 562, 576, 579, 
584, 587, 591, 592, 604, 608, 609, 613, 618, 622, 627, 636, 644, 
648, 656, 657, 659, 693, 694, 704, 713, 725, 741, 759, 769, 772, 
777, 795, 807, 808, 826, 843, 849, 861, 882, 884, 888, 923, 932, 
959, 976, 979, 992, 994, 1008, 1033, 1063, 1073, 1075, 1077, 1082, 
1094, 1116, 1132, 1153, 1156, 1335, 1370, 1430, 1431, 1466, 1480, 
1573, 1579, 1704, 1709, 1719, 1776, 1843, 1903, 1904, 1912, 1958, 
1965, 1967, 1969, 2045, 2074, 2076, 2081, 2191, 2250, 2314, 2365

United States–States–Oklahoma 159, 315, 329, 522, 561, 648, 725, 
808, 979, 1020, 1032, 1044, 1046, 1061, 1094, 1115, 1134, 1202, 
1205, 1697

United States–States–Oregon 451, 456, 552, 648, 771, 917, 991, 
998, 1007, 1024, 1514, 1853, 1871

United States–States–Pennsylvania 6, 9, 72, 154, 160, 176, 213, 
221, 225, 251, 264, 295, 296, 299, 395, 399, 479, 482, 507, 519, 
528, 560, 579, 584, 587, 592, 613, 640, 648, 657, 771, 979, 994, 
1094, 1327, 1379, 1930, 2365

United States–States–Rhode Island 107, 119, 127, 319, 648

United States–States–South Carolina 75, 76, 85, 92, 93, 129, 140, 
430, 522, 560, 579, 584, 592, 610, 613, 648, 657, 661, 697, 702, 
711, 713, 725, 771, 824, 825, 917, 979, 1032, 1044, 1061, 1091, 
1094, 1104, 1105, 1106, 1134, 1202, 1272, 1306, 1444, 1487, 1607, 
1696, 1697, 1766, 1903, 1904, 1969, 2081

United States–States–South Dakota 133, 570, 622, 623, 657, 731, 
1011, 1044, 1094, 1132, 1188, 1274, 1573, 1579, 1601, 2338

United States–States–Tennessee 14, 15, 70, 192, 224, 246, 273, 329, 
344, 346, 350, 363, 370, 401, 448, 458, 463, 464, 495, 502, 521, 
522, 560, 579, 584, 591, 592, 610, 613, 642, 644, 648, 657, 661, 
693, 694, 697, 711, 725, 729, 735, 741, 807, 808, 851, 979, 1032, 
1044, 1061, 1073, 1091, 1094, 1106, 1115, 1120, 1134, 1152, 1200, 
1202, 1205, 1246, 1262, 1291, 1325, 1527, 1568, 1635, 1636, 1718, 
1729, 1896, 1903, 1904, 1905, 1949

United States–States–Texas 153, 183, 517, 522, 549, 591, 648, 808, 
917, 979, 1032, 1044, 1046, 1061, 1094, 1115, 1450, 1639, 1697, 
1843, 1904

United States–States–Utah 456, 648, 808, 937, 2099, 2222

United States–States–Vermont 106, 107, 119, 128, 136, 142, 143, 
544, 560, 648

United States–States–Virginia 76, 94, 99, 151, 156, 165, 179, 184, 
187, 245, 250, 258, 262, 299, 307, 317, 318, 321, 325, 329, 341, 
370, 455, 458, 463, 464, 465, 484, 502, 517, 521, 522, 560, 579, 
584, 591, 592, 610, 613, 630, 632, 641, 642, 644, 645, 648, 656, 
657, 661, 672, 681, 687, 693, 694, 697, 699, 711, 713, 725, 747, 
756, 762, 771, 779, 807, 808, 875, 971, 979, 992, 994, 1044, 1073, 
1094, 1106, 1115, 1578, 1697

United States–States–Washington state 182, 393, 456, 565, 635, 
648, 657, 771, 917, 994, 1374, 1407, 1514, 2238, 2365

United States–States–West Virginia 386, 489, 556, 560, 648, 657, 
699, 709, 725, 773, 791, 884, 979, 1094

United States–States–Wisconsin 133, 158, 160, 201, 217, 221, 232, 
267, 268, 269, 284, 286, 304, 311, 385, 436, 446, 457, 507, 519, 
521, 560, 581, 591, 592, 598, 608, 609, 613, 624, 628, 635, 648, 
650, 652, 656, 657, 658, 701, 703, 725, 732, 771, 776, 779, 804, 
861, 884, 894, 896, 897, 899, 901, 917, 922, 924, 934, 979, 992, 
994, 1094, 1145, 1162, 1223, 1490, 1546, 1607, 1639, 1667, 1815, 
1839, 1843, 1967, 2038, 2168, 2187, 2317, 2337, 2365

United States–States–Wyoming 648, 771, 912, 936, 957, 1045, 
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2193, 2211, 2235

Upjohn, Inc. Named Pharmacia & Upjohn since 2 Nov. 1995 1843, 
2109

Urbana Laboratories (Urbana, Illinois), Maker of Legume 
Inoculants. Founded by Albert Lemuel Whiting in 1919 842, 1709

Urease. See Enzymes in the Soybean–Urease and Its Inactivation

U.S. Regional Soybean Industrial Products Laboratory (Urbana, 
Illinois). Founded April 1936. Analytical Section Merged into 
Northern Regional Research Lab. (Peoria) 1 July 1942 862, 920, 
987, 994, 1029, 1032, 1044, 1052, 1057, 1061, 1068, 1069, 1072, 
1073, 1074, 1077, 1091, 1106, 1107, 1115, 1134, 1145, 1158, 1182, 
1188, 1205, 1223, 1235, 1250, 1274, 1377, 1587, 1612, 1613, 1616, 
1622, 1697, 1759, 1903, 1904, 2314

U.S. Soybean Export Council (USSEC) 2344

USA. See United States of America

USA–Food uses of soybeans, early. See Historical–Documents 
about Food Uses of Soybeans (or recipes) in the USA before 1900

USDA. See United States Department of Agriculture

USSR. See Europe, Eastern–USSR

Van Gundy, Theodore A. (1874-1935), and La Sierra Industries (La 
Sierra, California) 933

Vanaspati (Vegetable Shortening, Vegetable Ghee, or Vanaspati 
Ghee) 1455, 1656, 2001

Vanuatu. See Oceania

Varieties of soybeans–Earliest document seen... See Historical–
Earliest Document Seen

Varieties, soybean. See Soybean Varieties, Soybean Varieties USA–
Large-Seeded Vegetable-Type, Soybean Varieties USA–Special 
High Protein

Varieties, soybean–Chinese. See Chinese Soybean Types and 
Varieties

Varieties, soybean–European Chinese. See European Soybean Types 
and Varieties

Varieties, soybean–Japanese. See Japanese Soybean Types and 
Varieties

Variety development. See Breeding or Selection of Soybeans for 
Use as Soy Oil or Meal

Variety Development and Breeding of Soybeans (General, 
Including Varieties and Seeds) 360, 371, 376, 386, 396, 397, 400, 
408, 411, 412, 416, 417, 420, 422, 426, 444, 453, 463, 464, 472, 
473, 484, 490, 512, 528, 538, 552, 553, 557, 566, 590, 594, 611, 

620, 655, 682, 693, 702, 704, 709, 723, 730, 732, 736, 746, 749, 
758, 764, 770, 775, 780, 791, 792, 803, 804, 806, 811, 812, 813, 
814, 816, 817, 819, 823, 827, 836, 840, 851, 853, 854, 855, 857, 
862, 876, 895, 896, 897, 899, 901, 910, 913, 916, 918, 920, 930, 
931, 948, 955, 962, 966, 967, 991, 994, 995, 998, 999, 1004, 1006, 
1007, 1015, 1024, 1029, 1030, 1034, 1039, 1041, 1042, 1045, 1048, 
1050, 1053, 1063, 1099, 1100, 1104, 1105, 1109, 1113, 1115, 1118, 
1123, 1131, 1132, 1143, 1151, 1152, 1158, 1159, 1163, 1164, 1165, 
1167, 1173, 1174, 1175, 1183, 1190, 1197, 1198, 1199, 1200, 1202, 
1203, 1205, 1208, 1209, 1212, 1222, 1230, 1238, 1239, 1242, 1245, 
1246, 1258, 1262, 1267, 1274, 1276, 1281, 1288, 1291, 1309, 1317, 
1318, 1320, 1325, 1327, 1328, 1331, 1333, 1347, 1356, 1359, 1372, 
1374, 1376, 1386, 1398, 1406, 1413, 1420, 1425, 1433, 1454, 1474, 
1475, 1492, 1501, 1508, 1509, 1513, 1518, 1521, 1522, 1523, 1524, 
1530, 1531, 1533, 1534, 1542, 1543, 1547, 1555, 1564, 1573, 1577, 
1579, 1581, 1584, 1585, 1587, 1589, 1592, 1607, 1612, 1613, 1617, 
1622, 1624, 1629, 1631, 1639, 1641, 1643, 1664, 1665, 1671, 1673, 
1677, 1687, 1690, 1697, 1702, 1704, 1706, 1720, 1721, 1735, 1737, 
1740, 1745, 1752, 1753, 1759, 1762, 1763, 1774, 1778, 1783, 1789, 
1794, 1796, 1798, 1801, 1804, 1809, 1810, 1811, 1814, 1820, 1822, 
1825, 1829, 1834, 1838, 1843, 1844, 1851, 1852, 1856, 1860, 1862, 
1865, 1866, 1868, 1870, 1871, 1872, 1877, 1882, 1883, 1887, 1889, 
1892, 1899, 1902, 1920, 1923, 1933, 1935, 1940, 1943, 1947, 1948, 
1950, 1953, 1956, 1957, 1960, 1961, 1962, 1964, 1965, 1968, 1971, 
1973, 1977, 1979, 1986, 1995, 1997, 1999, 2014, 2016, 2017, 2022, 
2037, 2051, 2054, 2063, 2064, 2066, 2067, 2075, 2077, 2078, 2086, 
2090, 2096, 2104, 2121, 2131, 2137, 2141, 2156, 2157, 2158, 2163, 
2164, 2165, 2170, 2173, 2176, 2181, 2193, 2194, 2198, 2202, 2211, 
2222, 2225, 2226, 2235, 2241, 2242, 2244, 2249, 2253, 2262, 2264, 
2278, 2289, 2293, 2294, 2302, 2314

Variety Development, Breeding, Selection, Evaluation, Growing, or 
Handling of Soybeans for Food Uses 1696, 2007, 2053, 2089, 2151, 
2159, 2173, 2239, 2250, 2293, 2329

Variety development of soybeans. See Breeding of Soybeans and 
Classical Genetics, Germplasm Collections and Resources, and 
Gene Banks, Irradiation of Soybeans for Breeding and Variety 
Development

Variety names / nomenclature–standardization. See Nomenclature 
of Soybean Varieties–Standardization of

Variety names of early U.S. soybeans. See Lists and Descriptions 
(Offi cial) of Early U.S. Soybean Varieties with Their P.I. Numbers 
and Synonyms

Vegetable oils. See Specifi c Oilseeds such as Peanut Oil, Sesame 
Oil, Sunfl ower Oil, etc

Vegetable soybeans. See Green Vegetable Soybeans

Vegetable-type or edible soybeans. See Green Vegetable Soybeans–
Large-Seeded Vegetable-Type or Edible Soybeans, General 
Information About, Not Including Use As Green Vegetable 
Soybeans

Vegetable-type soybeans. See Green Vegetable Soybeans–
Vegetable-Type, Garden-Type, or Edible or Food-Grade Soybeans
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Vegetarian Diets–Medical Aspects–Diabetes and Diabetic Diets 429

Vegetarian / Meatless Burgers–Etymology of This Term and Its 
Cognates / Relatives in Various Languages 1704

Vegetarian or Vegan Restaurants or Cafeterias 1887

Vegetarian pioneers. See Gandhi, Mohandas K. (“Mahatma”) 
(1869-1948), Graham, Sylvester (1794-1851), Jackson, James 
Caleb (1811-1881), Tolstoy, Leo (1828-1910)

Vegetarianism–Concerning a Diet and Lifestyle Free of Flesh 
Foods, But Which May Include Dairy Products or Eggs. See also: 
Veganism 42, 369, 415, 429, 547, 1596, 1692, 1887, 2111, 2256

Vegetarianism–Effi ciency of Plants Much Greater Than Animals in 
Producing Food from a Given Input of Energy, Land, or Water. Also 
Called Political Economy 415, 550, 1490, 1692

Vegetarianism–Statistics and Analyses on the Number of 
Vegetarians or the Size of the Vegetarian Products Market 369

Velvet Bean. Mucuna pruriens (L.) DC. Formerly: Mucuna utilis. 
Formerly called Banana Bean (Rarely) or Velvetbean 176, 214, 234, 
280, 306, 410, 430, 458, 463, 502, 527, 543, 560, 579, 639, 690, 
691, 692, 746, 758, 775, 967, 1254, 1451

Viability and life-span of soybean seeds. See Storage of Seeds

Victory Soya Mills Ltd. (Toronto, Ontario, Canada. Started in Nov. 
1944 as Victory Mills Ltd. Named Sunsoy Products Ltd. from 1936 
to 1945. Renamed Victory Mills, Ltd. from 1945 to 1954. Owned 
by (Subsidiary of) Canadian Breweries Ltd., then by Procter & 
Gamble from 1954, then by Central Soya Co. from 1985) 1122, 
1130, 1193, 1248, 1704, 2053, 2065, 2220, 2319

Videotapes or References to Video Tapes 2303

Vigna mungo. See Black gram or urd

Vigna unguiculata or V. sinensis. See Cowpea or Black-Eyed Pea

Vilmorin-Andrieux & Co. (France). In 1975 Vilmorin joined the 
Limagrain Group (Groupe Limagrain) and is now offi cially named 
Vilmorin s.a.. 48, 63, 195, 326, 327, 328, 378, 484, 557, 902, 913, 
980, 1135

Vitamins (General) 326, 607, 650, 653, 886, 997, 1003, 1021, 1782, 
1949

Vitasoy International Holdings Ltd. (Hong Kong Soya Bean 
Products Co. Ltd. before 24 Sept. 1990), and Vitasoy (USA) Inc., 
(Brisbane, California–south of San Francisco). Including Nasoya 
Foods (from Aug. 1990) and Azumaya Inc. (from May 1993). 
Founded by K.S. Lo (Lived 1910 to 1995), in Hong Kong. Started 
in March 1940 2220

Voandzeia subterranea or Voandzou. See Bambarra groundnuts

War, Civil, USA. See Civil War in USA (1861-1865)

War, Russo-Japanese. See Russo-Japanese War (1904-1905)–
Soybeans and Soyfoods

War, Sino-Japanese. See Sino-Japanese War (1894-1895)–Soybeans 
and Soyfoods

War, world. See World War I–Soybeans and Soyfoods, World War 
II–Soybeans and Soyfoods

Water Use, Misuse, and Scarcity–Environmental Issues 2333

Waterproof goods or cloth. See Linoleum, Floor Coverings, 
Oilcloth, and Waterproof Goods

Wedge press. See Soybean Crushing–Equipment–Wedge Press

Weeds–Control and Herbicide Use 23, 24, 32, 42, 53, 55, 64, 67, 
124, 160, 178, 203, 242, 278, 335, 373, 481, 486, 504, 531, 555, 
589, 627, 690, 691, 713, 714, 715, 733, 734, 759, 761, 771, 779, 
781, 843, 877, 884, 888, 889, 942, 948, 980, 1005, 1009, 1025, 
1071, 1072, 1075, 1087, 1107, 1151, 1189, 1199, 1224, 1243, 1250, 
1287, 1294, 1295, 1325, 1334, 1335, 1336, 1354, 1379, 1387, 1395, 
1403, 1414, 1433, 1451, 1508, 1512, 1524, 1538, 1543, 1550, 1552, 
1581, 1583, 1588, 1592, 1595, 1601, 1602, 1615, 1623, 1635, 1650, 
1665, 1679, 1682, 1698, 1709, 1731, 1750, 1772, 1797, 1815, 1817, 
1863, 1890, 1891, 1900, 1901, 1940, 1955, 1956, 1962, 1972, 1974, 
1994, 2020, 2028, 2038, 2078, 2101, 2109, 2144, 2149, 2168, 2182, 
2184, 2194, 2197, 2200, 2203, 2209, 2256, 2257, 2315

Weight of soybean seeds. See Seed Weight / Size (Soybeans)–
Weight of 100 Seeds in Grams, or Number of Seeds Per Pound

Wenger International Inc. See Extruder / Extrusion Cooker 
Manufacturers–Wenger International Inc.

Western Samoa. See Oceania–Samoa

Wheat Gluten. Chinese–Pinyin: Mianjin / Mian-jin. Wade-Giles: 
Mienchin / Mien-chin 88, 95, 97, 122, 152, 769, 2034

Wheat Gluten–Historical Documents Published before 1900 88, 95, 
97, 152

Wheat Gluten or Seitan–Etymology of These Terms and Their 
Cognates/Relatives in Various Languages 117

Whip Topping (Non-Dairy–Resembles Whipped Cream or 
Whipping Cream and Contains Soy Protein) 1093

Whipping or foaming in soy proteins. See Soy Proteins–Isolates–
Enzyme-Modifi ed Soy Protein Isolates with Whipping / Foaming 
Properties Used to Replace Egg Albumen

White soybeans. See Soybean Seeds–White

Whiting, Albert Lemuel. See Urbana Laboratories

Whole Dry Soybeans, Ground or Mashed to a Paste After Boiling, 
or Ground Raw with Water to a Fresh Puree or Slurry (Including 
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Japanese Gô) 27, 457, 994, 2043

Whole Dry Soybeans (Used Boiled but Otherwise Unprocessed as 
Food) 5, 11, 14, 27, 38, 48, 59, 61, 76, 171, 197, 229, 243, 378, 379, 
393, 429, 500, 522, 536, 547, 549, 556, 558, 565, 586, 638, 650, 
714, 762, 829, 834, 884, 886, 888, 909, 913, 917, 934, 982, 987, 
997, 1005, 1015, 1026, 1054, 1083, 1240, 1484, 1518, 1840, 1842, 
1867, 1884, 2053, 2122, 2176, 2327

Whole Dry Soybeans (Used Cooked or Unprocessed as Feed) 105, 
122, 178, 229, 361, 884

Whole Foods Market. Founded in 1978 in Austin, Texas, by John 
Mackey and Renee Lawson 2365

Wiancko, Alfred Theodore (1872-1949, Purdue Univ., Indiana) 312, 
314, 338, 367, 397, 597, 609

Wild Annual Soybean (Glycine soja Siebold & Zuccarini, formerly 
named G. ussuriensis Regel & Maack, and G. angustifolia Miquel) 
150, 166, 309, 504, 527, 2022, 2230

Wild, perennial relatives of the soybean. See Neonotonia wightii

Wild, Perennial Relatives of the Soybean–Glycine Species (Glycine 
albicans, G. aphyonota, G. arenaria, G. argyrea, G. canescens, 
G. clandestina, G. curvata, G. cyrtoloba, G. falcata, G. gracei, 
G. hirticaulis, G. lactovirens, G. latifolia, G. latrobeana, G. 
montis-douglas, G. mycrophylla, G. peratosa, G. pindanica, G. G. 
rubiginosa, G. stenophita, G. syndetika, G. tabacina, G. pullenii 
tomentella) (Former Names and Synonyms Include G. sericea, and 
G. tomentosa) 2230, 2320

Wild Soybeans (General) 50, 201, 267, 411, 871, 1703

Williams, Charles Burgess (1871-1947). North Carolina Soybean 
Pioneer 505, 521, 531, 549, 992, 1903, 1904

Wilson soybean variety. See Soybean Varieties USA–Mammoth 
Yellow

Wing Seed Co. (Mechanicsburg, Champaign County, Ohio). 
Founded 1909. Including Joseph Elwyn Wing (1861-1915), Charles 
Bullard Wing (1878-1949), and David Grant Wing (1896-1984) 
231, 335, 365, 372, 386, 417, 440, 479, 481, 482, 507, 512, 528, 
534, 536, 544, 772, 1622, 2314

Winged Bean (Psophocarpus tetragonolobus) (Also Called Four-
Angled Bean, Goa Bean, Goabean, Asparagus Bean, Asparagus 
Pea, Segidilla, Seguidilla or Seguidillas Bean, Square Podded Pea, 
Square Podded Crimson Pea, Botor tetragonoloba, Dolichos-, or 
Lotus tetragonolobus, Pois Carré, Kecipir or Ketjeper, Calamismis 
or Kalamismis) 410, 463, 478, 639, 690, 691, 692, 1311, 1732, 
1880, 1949

Wing’s Royal: New U.S. domestic soybean variety 482

Woodworth, Clyde M. (1888-1960, Plant Breeder, Univ. of Illinois) 
764, 789, 805, 831, 1022, 1044, 1050, 1903, 1904, 2168

Worcestershire Sauce (Soy Sauce Was the Main Ingredient before 
the 1940s). Including Lea & Perrins in England 122, 197, 281, 432, 
1021

Worcestershire Sauce–With Soy Sauce Used as an Ingredient 281, 
432, 1021

World 400, 429, 630, 650, 844, 859, 860, 876, 884, 932, 980, 1114, 
1133, 1157, 1290, 1377, 1705, 1740, 1775, 1821, 1875, 1876, 1879, 
1911, 1968, 2036, 2050, 2065, 2086, 2187, 2196, 2209, 2333

World problems. See Hunger, Malnutrition, Famine, Food 
Shortages, and Mortality, Nuclear Power, Weapons, War, Fallout, or 
Radioactivity, Population Growth (Human) and Related Problems 
(Including Poverty), Protein Resources and Shortages, and the 
“World Protein Crisis / Gap / Problem” of 1950-1979, Sustainable 
Development and Growth

World problems–Environmental issues & concerns. See 
Environmental Issues, Concerns, and Protection (General, Including 
Deep Ecology, Pollution of the Environment, Global Warming, etc.)

World Problems–Major (General) 2288, 2299, 2311

World–Soybean Production, Area and Stocks–Statistics, Trends, 
and Analyses 844, 993, 1093, 1114, 1133, 1220, 1290, 1405, 1471, 
1514, 1705, 1876, 2260, 2288, 2299, 2311, 2333

World War I–Soybeans and Soyfoods. Also known as the “First 
World War” and “The Great War” 505, 557, 662, 671, 672, 674, 
677, 678, 688, 788, 1455, 1612, 1613, 2111

World War II–Soybeans and Soyfoods. Also Called the “Second 
World War” 968, 974, 989, 998, 1004, 1008, 1021, 1023, 1025, 
1055, 1056, 1077, 1080, 1099, 1101, 1103, 1113, 1141, 1144, 1184, 
1419, 1423, 1455, 1484, 1595, 1612, 1613, 1627, 1668, 1704, 1718, 
1757, 1855, 1905, 1906, 2033, 2053, 2056, 2128, 2238, 2253, 2333, 
2343, 2365

Yamasa Corporation (Choshi, Japan; and Salem, Oregon) 197

Yellow soybeans. See Soybean Seeds–Yellow

Yeo Hiap Seng Ltd. (Singapore and Malaysia) and Affi liates 2220

Yield Statistics, Soybean 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 
15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 
33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 
51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 
69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 
104, 105, 106, 107, 108, 109, 110, 111, 112, 113, 114, 115, 116, 
117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127, 128, 129, 
130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 
143, 144, 145, 146, 147, 148, 149, 150, 151, 152, 153, 154, 155, 
156, 157, 158, 159, 160, 161, 162, 163, 164, 165, 166, 167, 168, 
169, 170, 171, 172, 173, 174, 175, 176, 177, 178, 179, 180, 181, 
182, 183, 184, 185, 186, 187, 188, 189, 190, 191, 192, 193, 194, 
195, 196, 197, 198, 199, 200, 201, 202, 203, 204, 205, 206, 207, 
208, 209, 210, 211, 212, 213, 214, 215, 216, 217, 218, 219, 220, 



SOYBEAN YIELDS AND YIELD RESEARCH (10 BCE to 2021)   1134

© Copyright Soyinfo Center 2021

221, 222, 223, 224, 225, 226, 227, 228, 229, 230, 231, 232, 233, 
234, 235, 236, 237, 238, 239, 240, 241, 242, 243, 244, 245, 246, 
247, 248, 249, 250, 251, 252, 253, 254, 255, 256, 257, 258, 259, 
260, 261, 262, 263, 264, 265, 266, 267, 268, 269, 270, 271, 272, 
273, 274, 275, 276, 277, 278, 279, 280, 281, 282, 283, 284, 285, 
286, 287, 288, 289, 290, 291, 292, 293, 294, 295, 296, 297, 298, 
299, 300, 301, 302, 303, 304, 305, 306, 307, 308, 309, 310, 311, 
312, 313, 314, 315, 316, 317, 318, 319, 320, 321, 322, 323, 324, 
325, 326, 327, 328, 329, 330, 331, 332, 333, 334, 335, 336, 337, 
338, 339, 340, 341, 342, 343, 344, 345, 346, 347, 348, 349, 350, 
351, 352, 353, 354, 355, 356, 357, 358, 359, 360, 361, 362, 363, 
364, 365, 366, 367, 368, 369, 370, 371, 372, 373, 374, 375, 376, 
377, 378, 379, 380, 381, 382, 383, 384, 385, 386, 387, 388, 389, 
390, 391, 392, 393, 394, 395, 396, 397, 398, 399, 400, 401, 402, 
403, 404, 405, 406, 407, 408, 409, 410, 411, 412, 413, 414, 415, 
416, 417, 418, 419, 420, 421, 422, 423, 424, 425, 426, 427, 428, 
429, 430, 431, 432, 433, 434, 435, 436, 437, 438, 439, 440, 441, 
442, 443, 444, 445, 446, 447, 448, 449, 450, 451, 452, 453, 454, 
455, 456, 457, 458, 459, 460, 461, 462, 463, 464, 465, 466, 467, 
468, 469, 470, 471, 472, 473, 474, 475, 476, 477, 478, 479, 480, 
481, 482, 483, 484, 485, 486, 487, 488, 489, 490, 491, 492, 493, 
494, 495, 496, 497, 498, 499, 500, 501, 502, 503, 504, 505, 506, 
507, 508, 509, 510, 511, 512, 513, 514, 515, 516, 517, 518, 519, 
520, 521, 522, 523, 524, 525, 526, 527, 528, 529, 530, 531, 532, 
533, 534, 535, 536, 537, 538, 539, 540, 541, 542, 543, 544, 545, 
546, 547, 548, 549, 550, 551, 552, 553, 554, 555, 556, 557, 558, 
559, 560, 561, 562, 563, 564, 565, 566, 567, 568, 569, 570, 571, 
572, 573, 574, 575, 576, 577, 578, 579, 580, 581, 582, 583, 584, 
585, 586, 587, 588, 589, 590, 591, 592, 593, 594, 595, 596, 597, 
598, 599, 600, 601, 602, 603, 604, 605, 606, 607, 608, 609, 610, 
611, 612, 613, 614, 615, 616, 617, 618, 619, 620, 621, 622, 623, 
624, 625, 626, 627, 628, 629, 630, 631, 632, 633, 634, 635, 636, 
637, 638, 639, 640, 641, 642, 643, 644, 645, 646, 647, 648, 649, 
650, 651, 652, 653, 654, 655, 656, 657, 658, 659, 660, 661, 662, 
663, 664, 665, 666, 667, 668, 669, 670, 671, 672, 673, 674, 675, 
676, 677, 678, 679, 680, 681, 682, 683, 684, 685, 686, 687, 688, 
689, 690, 691, 692, 693, 694, 695, 696, 697, 698, 699, 700, 701, 
702, 703, 704, 705, 706, 707, 708, 709, 710, 711, 712, 713, 714, 
715, 716, 717, 718, 719, 720, 721, 722, 723, 724, 725, 726, 727, 
728, 729, 730, 731, 732, 733, 734, 735, 736, 737, 738, 739, 740, 
741, 742, 743, 744, 745, 746, 747, 748, 749, 750, 751, 752, 753, 
754, 755, 756, 757, 758, 759, 760, 761, 762, 763, 764, 765, 766, 
767, 768, 769, 770, 771, 772, 773, 774, 775, 776, 777, 778, 779, 
780, 781, 782, 783, 784, 785, 786, 787, 788, 789, 790, 791, 792, 
793, 794, 795, 796, 797, 798, 799, 800, 801, 802, 803, 804, 805, 
806, 807, 808, 809, 810, 811, 812, 813, 814, 815, 816, 817, 818, 
819, 820, 821, 822, 823, 824, 825, 826, 827, 828, 829, 830, 831, 
832, 833, 834, 835, 836, 837, 838, 839, 840, 841, 842, 843, 844, 
845, 846, 847, 848, 849, 850, 851, 852, 853, 854, 855, 856, 857, 
858, 859, 860, 861, 862, 863, 864, 865, 866, 867, 868, 869, 870, 
871, 872, 873, 874, 875, 876, 877, 878, 879, 880, 881, 882, 883, 
884, 885, 886, 887, 888, 889, 890, 891, 892, 893, 894, 895, 896, 
897, 898, 899, 900, 901, 902, 903, 904, 905, 906, 907, 908, 909, 
910, 911, 912, 913, 914, 915, 916, 917, 918, 919, 920, 921, 922, 
923, 924, 925, 926, 927, 928, 929, 930, 931, 932, 933, 934, 935, 
936, 937, 938, 939, 940, 941, 942, 943, 944, 945, 946, 947, 948, 
949, 950, 951, 952, 953, 954, 955, 956, 957, 958, 959, 960, 961, 
962, 963, 964, 965, 966, 967, 968, 969, 970, 971, 972, 973, 974, 
975, 976, 977, 978, 979, 980, 981, 982, 983, 984, 985, 986, 987, 
988, 989, 990, 991, 992, 993, 994, 995, 996, 997, 998, 999, 1000, 

1001, 1002, 1003, 1004, 1005, 1006, 1007, 1008, 1009, 1010, 1011, 
1012, 1013, 1014, 1015, 1016, 1017, 1018, 1019, 1020, 1021, 1022, 
1023, 1024, 1025, 1026, 1027, 1028, 1029, 1030, 1031, 1032, 1033, 
1034, 1035, 1036, 1037, 1038, 1039, 1040, 1041, 1042, 1043, 1044, 
1045, 1046, 1047, 1048, 1049, 1050, 1051, 1052, 1053, 1054, 1055, 
1056, 1057, 1058, 1059, 1060, 1061, 1062, 1063, 1064, 1065, 1066, 
1067, 1068, 1069, 1070, 1071, 1072, 1073, 1074, 1075, 1076, 1077, 
1078, 1079, 1080, 1081, 1082, 1083, 1084, 1085, 1086, 1087, 1088, 
1089, 1090, 1091, 1092, 1093, 1094, 1095, 1096, 1097, 1098, 1099, 
1100, 1101, 1102, 1103, 1104, 1105, 1106, 1107, 1108, 1109, 1110, 
1111, 1112, 1113, 1114, 1115, 1116, 1117, 1118, 1119, 1120, 1121, 
1122, 1123, 1124, 1125, 1126, 1127, 1128, 1129, 1130, 1131, 1132, 
1133, 1134, 1135, 1136, 1137, 1138, 1139, 1140, 1141, 1142, 1143, 
1144, 1145, 1146, 1147, 1148, 1149, 1150, 1151, 1152, 1153, 1154, 
1155, 1156, 1157, 1158, 1159, 1160, 1161, 1162, 1163, 1164, 1165, 
1166, 1167, 1168, 1169, 1170, 1171, 1172, 1173, 1174, 1175, 1176, 
1177, 1178, 1179, 1180, 1181, 1182, 1183, 1184, 1185, 1186, 1187, 
1188, 1189, 1190, 1191, 1192, 1193, 1194, 1195, 1196, 1197, 1198, 
1199, 1200, 1201, 1202, 1203, 1204, 1205, 1206, 1207, 1208, 1209, 
1210, 1211, 1212, 1213, 1214, 1215, 1216, 1217, 1218, 1219, 1220, 
1221, 1222, 1223, 1224, 1225, 1226, 1227, 1228, 1229, 1230, 1231, 
1232, 1233, 1234, 1235, 1236, 1237, 1238, 1239, 1240, 1241, 1242, 
1243, 1244, 1245, 1246, 1247, 1248, 1249, 1250, 1251, 1252, 1253, 
1254, 1255, 1256, 1257, 1258, 1259, 1260, 1261, 1262, 1263, 1264, 
1265, 1266, 1267, 1268, 1269, 1270, 1271, 1272, 1273, 1274, 1275, 
1276, 1277, 1278, 1279, 1280, 1281, 1282, 1283, 1284, 1285, 1286, 
1287, 1288, 1289, 1290, 1291, 1292, 1293, 1294, 1295, 1296, 1297, 
1298, 1299, 1300, 1301, 1302, 1303, 1304, 1305, 1306, 1307, 1308, 
1309, 1310, 1311, 1312, 1313, 1314, 1315, 1316, 1317, 1318, 1319, 
1320, 1321, 1322, 1323, 1324, 1325, 1326, 1327, 1328, 1329, 1330, 
1331, 1332, 1333, 1334, 1335, 1336, 1337, 1338, 1339, 1340, 1341, 
1342, 1343, 1344, 1345, 1346, 1347, 1348, 1349, 1350, 1351, 1352, 
1353, 1354, 1355, 1356, 1357, 1358, 1359, 1360, 1361, 1362, 1363, 
1364, 1365, 1366, 1367, 1368, 1369, 1370, 1371, 1372, 1373, 1374, 
1375, 1376, 1377, 1378, 1379, 1380, 1381, 1382, 1383, 1384, 1385, 
1386, 1387, 1388, 1389, 1390, 1391, 1392, 1393, 1394, 1395, 1396, 
1397, 1398, 1399, 1400, 1401, 1402, 1403, 1404, 1405, 1406, 1407, 
1408, 1409, 1410, 1411, 1412, 1413, 1414, 1415, 1416, 1417, 1418, 
1419, 1420, 1421, 1422, 1423, 1424, 1425, 1426, 1427, 1428, 1429, 
1430, 1431, 1432, 1433, 1434, 1435, 1436, 1437, 1438, 1439, 1440, 
1441, 1442, 1443, 1444, 1445, 1446, 1447, 1448, 1449, 1450, 1451, 
1452, 1453, 1454, 1455, 1456, 1457, 1458, 1459, 1460, 1461, 1462, 
1463, 1464, 1465, 1466, 1467, 1468, 1469, 1470, 1471, 1472, 1473, 
1474, 1475, 1476, 1477, 1478, 1479, 1480, 1481, 1482, 1483, 1484, 
1485, 1486, 1487, 1488, 1489, 1490, 1491, 1492, 1493, 1494, 1495, 
1496, 1497, 1498, 1499, 1500, 1501, 1502, 1503, 1504, 1505, 1506, 
1507, 1508, 1509, 1510, 1511, 1512, 1513, 1514, 1515, 1516, 1517, 
1518, 1519, 1520, 1521, 1522, 1523, 1524, 1525, 1526, 1527, 1528, 
1529, 1530, 1531, 1532, 1533, 1534, 1535, 1536, 1537, 1538, 1539, 
1540, 1541, 1542, 1543, 1544, 1545, 1546, 1547, 1548, 1549, 1550, 
1551, 1552, 1553, 1554, 1555, 1556, 1557, 1558, 1559, 1560, 1561, 
1562, 1563, 1564, 1565, 1566, 1567, 1568, 1569, 1570, 1571, 1572, 
1573, 1574, 1575, 1576, 1577, 1578, 1579, 1580, 1581, 1582, 1583, 
1584, 1585, 1586, 1587, 1588, 1589, 1590, 1591, 1592, 1593, 1594, 
1595, 1596, 1597, 1598, 1599, 1600, 1601, 1602, 1603, 1604, 1605, 
1606, 1607, 1608, 1609, 1610, 1611, 1612, 1613, 1614, 1615, 1616, 
1617, 1618, 1619, 1620, 1621, 1622, 1623, 1624, 1625, 1626, 1627, 
1628, 1629, 1630, 1631, 1632, 1633, 1634, 1635, 1636, 1637, 1638, 
1639, 1640, 1641, 1642, 1643, 1644, 1645, 1646, 1647, 1648, 1649, 
1650, 1651, 1652, 1653, 1654, 1655, 1656, 1657, 1658, 1659, 1660, 
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1661, 1662, 1663, 1664, 1665, 1666, 1667, 1668, 1669, 1670, 1671, 
1672, 1673, 1674, 1675, 1676, 1677, 1678, 1679, 1680, 1681, 1682, 
1683, 1684, 1685, 1686, 1687, 1688, 1689, 1690, 1691, 1692, 1693, 
1694, 1695, 1696, 1697, 1698, 1699, 1700, 1701, 1702, 1703, 1704, 
1705, 1706, 1707, 1708, 1709, 1710, 1711, 1712, 1713, 1714, 1715, 
1716, 1717, 1718, 1719, 1720, 1721, 1722, 1723, 1724, 1725, 1726, 
1727, 1728, 1729, 1730, 1731, 1732, 1733, 1734, 1735, 1736, 1737, 
1738, 1739, 1740, 1741, 1742, 1743, 1744, 1745, 1746, 1747, 1748, 
1749, 1750, 1751, 1752, 1753, 1754, 1755, 1756, 1757, 1758, 1759, 
1760, 1761, 1762, 1763, 1764, 1765, 1766, 1767, 1768, 1769, 1770, 
1771, 1772, 1773, 1774, 1775, 1776, 1777, 1778, 1779, 1780, 1781, 
1782, 1783, 1784, 1785, 1786, 1787, 1788, 1789, 1790, 1791, 1792, 
1793, 1794, 1795, 1796, 1797, 1798, 1799, 1800, 1801, 1802, 1803, 
1804, 1805, 1806, 1807, 1808, 1809, 1810, 1811, 1812, 1813, 1814, 
1815, 1816, 1817, 1818, 1819, 1820, 1821, 1822, 1823, 1824, 1825, 
1826, 1827, 1828, 1829, 1830, 1831, 1832, 1833, 1834, 1835, 1836, 
1837, 1838, 1839, 1840, 1841, 1842, 1843, 1844, 1845, 1846, 1847, 
1848, 1849, 1850, 1851, 1852, 1853, 1854, 1855, 1856, 1857, 1858, 
1859, 1860, 1861, 1862, 1863, 1864, 1865, 1866, 1867, 1868, 1869, 
1870, 1871, 1872, 1873, 1874, 1875, 1876, 1877, 1878, 1879, 1880, 
1881, 1882, 1883, 1884, 1885, 1886, 1887, 1888, 1889, 1890, 1891, 
1892, 1893, 1894, 1895, 1896, 1897, 1898, 1899, 1900, 1901, 1902, 
1903, 1904, 1905, 1906, 1907, 1908, 1909, 1910, 1911, 1912, 1913, 
1914, 1915, 1916, 1917, 1918, 1919, 1920, 1921, 1922, 1923, 1924, 
1925, 1926, 1927, 1928, 1929, 1930, 1931, 1932, 1933, 1934, 1935, 
1936, 1937, 1938, 1939, 1940, 1941, 1942, 1943, 1944, 1945, 1946, 
1947, 1948, 1949, 1950, 1951, 1952, 1953, 1954, 1955, 1956, 1957, 
1958, 1959, 1960, 1961, 1962, 1963, 1964, 1965, 1966, 1967, 1968, 
1969, 1970, 1971, 1972, 1973, 1974, 1975, 1976, 1977, 1978, 1979, 
1980, 1981, 1982, 1983, 1984, 1985, 1986, 1987, 1988, 1989, 1990, 
1991, 1992, 1993, 1994, 1995, 1996, 1997, 1998, 1999, 2000, 2001, 
2002, 2003, 2004, 2005, 2006, 2007, 2008, 2009, 2010, 2011, 2012, 
2013, 2014, 2015, 2016, 2017, 2018, 2019, 2020, 2021, 2022, 2023, 
2024, 2025, 2026, 2027, 2028, 2029, 2030, 2031, 2032, 2033, 2034, 
2035, 2036, 2037, 2038, 2039, 2040, 2041, 2042, 2043, 2044, 2045, 
2046, 2047, 2048, 2049, 2050, 2051, 2052, 2053, 2054, 2055, 2056, 
2057, 2058, 2059, 2060, 2061, 2062, 2063, 2064, 2065, 2066, 2067, 
2068, 2069, 2070, 2071, 2072, 2073, 2074, 2075, 2076, 2077, 2078, 
2079, 2080, 2081, 2082, 2083, 2084, 2085, 2086, 2087, 2088, 2089, 
2090, 2091, 2092, 2093, 2094, 2095, 2096, 2097, 2098, 2099, 2100, 
2101, 2102, 2103, 2104, 2105, 2106, 2107, 2108, 2109, 2110, 2111, 
2112, 2113, 2114, 2115, 2116, 2117, 2118, 2119, 2120, 2121, 2122, 
2123, 2124, 2125, 2126, 2127, 2128, 2129, 2130, 2131, 2132, 2133, 
2134, 2135, 2136, 2137, 2138, 2139, 2140, 2141, 2142, 2143, 2144, 
2145, 2146, 2147, 2148, 2149, 2150, 2151, 2152, 2153, 2154, 2155, 
2156, 2157, 2158, 2159, 2160, 2161, 2162, 2163, 2164, 2165, 2166, 
2167, 2168, 2169, 2170, 2171, 2172, 2173, 2174, 2175, 2176, 2177, 
2178, 2179, 2180, 2181, 2182, 2183, 2184, 2185, 2186, 2187, 2188, 
2189, 2190, 2191, 2192, 2193, 2194, 2195, 2196, 2197, 2198, 2199, 
2200, 2201, 2202, 2203, 2204, 2205, 2206, 2207, 2208, 2209, 2210, 
2211, 2212, 2213, 2214, 2215, 2216, 2217, 2218, 2219, 2220, 2221, 
2222, 2223, 2224, 2225, 2226, 2227, 2228, 2229, 2230, 2231, 2232, 
2233, 2234, 2235, 2236, 2237, 2238, 2239, 2240, 2241, 2242, 2243, 
2244, 2245, 2246, 2247, 2248, 2249, 2250, 2251, 2252, 2253, 2254, 
2255, 2256, 2257, 2258, 2259, 2260, 2261, 2262, 2263, 2264, 2265, 
2266, 2267, 2268, 2269, 2270, 2271, 2272, 2273, 2274, 2275, 2276, 
2277, 2278, 2279, 2280, 2281, 2282, 2283, 2284, 2285, 2286, 2287, 
2288, 2289, 2290, 2291, 2292, 2293, 2294, 2295, 2296, 2297, 2298, 
2299, 2300, 2301, 2302, 2303, 2304, 2305, 2306, 2307, 2308, 2309, 
2310, 2311, 2312, 2313, 2314, 2315, 2316, 2317, 2318, 2319, 2320, 

2321, 2322, 2323, 2324, 2325, 2326, 2327, 2328, 2329, 2330, 2331, 
2332, 2333, 2334, 2335, 2336, 2337, 2338, 2339, 2340, 2341, 2342, 
2343, 2344, 2345, 2346, 2347, 2348, 2349, 2350, 2351, 2352, 2353, 
2354, 2355, 2356, 2357, 2358, 2359, 2360, 2361, 2362, 2363, 2364, 
2365

Yogurt, soy. See Soy Yogurt

Yuba–Dried Yuba Sticks or Rolls, and Sweet Dried Yuba–Chinese-
Style. In Chinese (Mandarin): Fuzhu (pinyin; zhu = “bamboo”). Fu 
Chu (Wade-Giles). In Cantonese Chinese Foo Jook / Fu Jook / Joke 
or Tiem Jook / Tim Jook / Tiem Joke. Also: Bean Curd Sticks, Bean 
Curd Bamboo 522, 934

Yuba–Etymology of This Term and Its Cognates / Relatives in 
Various Languages 393

Yuba–Imports, Exports, International Trade 456, 522

Yuba Industry and Market Statistics, Trends, and Analyses–By 
Geographical Region 1842

Yuba (The Film That Forms Atop Soymilk When It Is Heated). In 
Chinese (Mandarin): Doufu Pi (“Tofu Skin”) or Doufu Yi (“Tofu 
Robes,” pinyin), Toufu P’i or Toufu I (Wade-Giles). English-
Language Chinese Cookbooks and Restaurants: “Bean Curd Skin” 
223, 393, 416, 456, 522, 565, 650, 762, 884, 913, 934, 1077, 1842

Yugoslavia. See Europe, Eastern–Serbia and Montenegro

Zaire. See Africa–Congo (formerly Zaire). Offi cially Democratic 
Republic of the Congo (DR Congo). Also known as Congo-
Kinshasa

Zavitz, Charles Ambrose (1863-1942) of Ontario Agricultural 
College, Canada 125, 131, 138, 147, 177, 222, 223, 232, 240, 241, 
256, 257, 270, 271, 287, 288, 290, 310, 349, 366, 390, 391, 418, 
419, 441, 459, 475, 480, 499, 553, 571, 572, 620, 643, 655, 682, 
738, 739, 1704, 2053

Zea mays. See Corn / Maize
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