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INTRODUCTION
Brief Chronology of Edgar Emerson Hartwig
“One of the most widely known and successful soybean
breeders in the world, Dr. Hartwig was respectfully and
appropriately referred to as ‘The Father of Soybeans in the
South’” (obituary in Soybean Genetics Newsletter, May
1997, p. 3-4).
1913 Aug. 26 – Edgar Hartwig is born in Wheaten, Traverse
County, Minnesota, the 11th and last child of Frederick
Wilhelm Hartwig and Mary Elizabeth Schultz (See family
group record near front of book).
1937 June – He receives his bachelor of science degree
(with a specialty in agriculture) from the University of
Minnesota (Outstanding Achievement dossier from Univ. of
Minnesota, 1977).
1939 Feb. – He receives his master’s of science degree in
agronomy from the University of Illinois at Urbana.
1939 April 12 – Dr. Hartwig, now a graduate student,
is inducted into Sigma Xi, the scientiﬁc honorary at the
University of Illinois (Daily Illini. April 13, p. 3).
1939 April 20 – Dr. Hartwig is initiated into Gamma
Sigma Delta, the agriculture honor society of the College of
Agriculture, University of Illinois (Daily Illini. April 21, p.
3).
1939 June 25 – Marriage to Winifred Ivern Barber, probably
in Illinois; we have been unable to ﬁnd the exact location.
She was born on 21 May 1912 in Lac Qui Parle County,
Minnesota, the daughter of Galen Delos Moyer Barber and
Cleo Pocahontas Garceau. A graduate of the University of
Minnesota, in 1934 she earned a degree in home economics
and a minor in science and sociology. Winifred also attended
graduate school at Columbia University in New York
City, where she studied family living (obituary in Delta
Democrat-Times, Greenville, Mississippi, Jan. 24).
1940 April 8 – In the U.S. Census of Urbana, Champaign
County, Illinois (site of the University of Illinois): Edgar E.
Hartwig is the head of household and Winifred is his wife.
Note: He is mis-indexed on Ancestry.com as “Hartvig.” He
is age 26 (born in Minnesota) and she is age 27 (born in
Minnesota). He had 6 years of college. In 1935, he had been
living in St. Paul, Minnesota. He had worked 24 hours per
week in plant breeding research in the year preceding the

census. He had worked 50 weeks the prior year. He earned
$900 the previous year. He had no other outside income. His
wife, Winifred, had 5 years of college. In 1935, she had lived
in Ortonville, Big Stone County, Minnesota. She did not work
outside the home.
1940 – Edgar Hartwig appears in the Illio, University of
Illinois yearbook. He is shown (p. 179) as a member of Alpha
Zeta, a professional fraternity for students of agriculture.
1940 – 39,000 acres of soybeans are grown in Mississippi
and harvested for beans (rather than hay or forage) (Soybean
Bluebook, 1962, p. 29).
1941 Feb. – He receives his Ph.D. degree in agronomy from
the University of Illinois at Urbana. His Ph.D. thesis is titled
“Genetic studies in the genus Meliolotus.” This genus of
legumes includes several species of sweet clover.
1942 – Dr. Edgar Hartwig appears in the Illio, University of
Illinois yearbook. He is shown (p. 208) as a member of Alpha
Zeta, a professional fraternity for students of agriculture.
1942-1943 – He is Assistant Agronomist / Pathologist at
the Florida Agricultural Experiment Station and at the
Watermelon & Grape Laboratory, both in Leesburg, Florida
(obituary in Clarion-Ledger, Jackson, Mississippi, 12 May
1996, p. 16).
1943 – Dr. Hartwig begins his work with soybeans as
research agronomist for soybean improvement research with
the U.S. Department of Agriculture’s Agricultural Research
Station in cooperation with the North Carolina Agricultural
Experiment Station in Raleigh (obituary in Clarion-Ledger,
Jackson, Mississippi, 12 May 1996, p. 16).
However the earliest document we have seen showing
that Dr. Hartwig is involved with soybeans is dated 17 Jan.
1944. He is working at the North Carolina Experiment
Station in Raleigh (RSLM No. 108).
1943-1948 – He is Research Agronomist, USDA, North
Carolina State College, Raleigh, NC.
1944 Jan. – Dr. Hartwig is in Stoneville, Mississippi
(apparently for the ﬁrst time), from Feb. 29 until early
March as part of the Southern States Soybean Conference,
U.S. Regional Soybean Laboratory (RSLM No. 108, list of
attendees).
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1947 Nov. – Dr. Hartwig writes “Soybeans in North
Carolina,” his ﬁrst article in Soybean Digest (p. 11-13). It
begins with an excellent history of the subject. His title is
given as: Associate Agronomist, U.S. Regional Soybean
Lab., Bureau of Plant Industry, Soils & Agricultural
Engineering, Agricultural Research Administration, U.S.
Department of Agriculture.
1948 Sept. – Dr. Hartwig writes “Breeding Soybeans for the
Southern States,” his 2nd article in Soybean Digest (p. 2829). On the cover of this issue in large letter is written: “The
Soybean Moves South.” More than any other single person,
Dr. Hartwig is responsible for this move – as soybeans
replace cotton, which is still plagued by the boll weevil.
1949 Jan. – Dr. Hartwig becomes “research agronomist for
soybean production research with the U.S.D.A. Agricultural
Research Station in cooperation with the Mississippi
Agricultural and Forestry Research Station in Stoneville”
(obituary in Clarion-Ledger, Jackson, Mississippi, 12 May
1996, p. 16).
Soybean Digest states (Sept. 1960, p. 8): “In January
1949 he became coordinator of the southern soybean
improvement program at the Delta Branch Experiment
Station, Stoneville, Mississippi, which position he still
holds.”
But Dr. Hartwig himself writes in Soybean News
(Jan. 1984, p. 5): “In the fall of 1948, I began working at
Stoneville, Mississippi, in a program cooperative with the
Delta Branch of the Mississippi Agricultural and Forestry
Experiment Station. In addition to the research program at
Stoneville, I coordinated a program with state workers in the
southern states to evaluate breeding lines that were being
developed.”
Also in 1949 Dr. and Mrs. Hartwig began to reside
in Leland, Mississippi. However in Oct. 1952 they had
an attractive home on the “Delta Experiment Station at
Stoneville,” Mississippi (Delta Democrat-Times, 26 Oct.
1956, p. 13).
1950 – 358,000 acres of soybeans are grown in Mississippi
and harvested for beans (Soybean Bluebook 1962, p. 29).
This is a 9-fold increase over 1940.
1951 – Dr. Hartwig becomes curator of the Southern
Soybean Germplasm Collection (maturity groups V-VIII) at
the Delta Branch Experiment Station, Stoneville, Mississippi.
This collection had been started in 1949 by Martin G. Weiss
of the USDA and Jackson L. Cartter of the U.S. Regional
Soybean Laboratory at Urbana, Illinois; it was America’s
ﬁrst comprehensive soybean germplasm collection.
1954 June – Dr. Hartwig’s title is now: “Research
Agronomist, Field Crops Research Branch, ARS, USDA,

working in cooperation with the Delta Branch Experiment
Station, Stoneville, Mississippi and Coordinator of the
U.S. Regional Soybean Laboratory research conducted in
cooperation with the 12 Southeastern States” (Mississippi
Farm Research).
1954 – “He established his leadership in soybean breeding as
early as 1954 with the development of the variety ‘Lee’. Lee
quickly became the leading variety in the south” (obituary in
Soybean Genetics Newsletter, May 1997, p. 3-4).
1956 – Dr. Hartwig receives the U.S. Department of
Agriculture Superior Service Award.
1960 Sept. – Dr. Hartwig is made an “Honorary Life
Member” of the American Soybean Association (Soybean
Digest, p. 8).
1960 – 916,000 acres of soybeans are grown in Mississippi
and harvested for beans (Soybean Bluebook, 1962, p. 29).
This is a 39-fold increase over 1940.
1966 – He is invited to observe and advise on soybean
improvement and production research in Brazil. He provided
many of his best soybean varieties to Brazilian soybean
breeders.
1966 – Dr. Hartwig starts to breed high-protein soybean
varieties (Plant Food Review, 1966 winter, p. 13; Soybean
Digest, Aug. 1967, p. 38).
1970 – and again in 1971 he observes soybean production
and research programs in India and advises research workers.
1971 – Dr. Hartwig receives the U.S. Department of
Agriculture Distinguished Service Award. He spent 47 years
with USDA’s Agricultural Research Service.
1975 – Dr. Hartwig receives the Special Achievement Award
for sustained excellence in Federal service, National Civil
Service League.
1996 May 11 – Dr. Edgar Emerson Hartwig, age 83, dies of
a heart attack in Greenville, Greenville County, Mississippi.
He is buried at Stoneville-Leland Cemetery, Stoneville,
Washington County, Mississippi. The couple had no children.
At the time of his death, he is a Roman Catholic, as is his
wife (obituary in Clarion-Ledger, Jackson, Hinds Co.,
Mississippi, 12 May 1996, p. 16).
1997 Feb. 5 – Dr. Edgar Hartwig’s widow, Winifred
B. Hartwig, makes a gift of $208,000 to Mississippi
State University. It is intended to continue the research
of her husband, a longtime university employee and an
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internationally recognized agronomist and plant breeder.
The gift will establish the “Edgar and Winifred B.
Hartwig Endowed Fund for Excellence,” which will support
graduate students in the department of plant and soil sciences
(Clarion-Ledger, Jackson, Hinds Co., Mississippi, 5 Feb.
1997, p. 14).
In April 2013 the Mississippi Soybean Promotion
Board, representing Mississippi soybean farmers, makes
an additional investment in this scholarship fund which
“will enhance soybean research, teaching and service at
Mississippi State University (MSU) for years to come”
(Delta Farm Press, 19 April 2013, Online exclusive).
2009 Jan. 22 – Winifred B. Hartwig, his widow, dies at
Greenville, Greenville Co., Mississippi. She was a devout
Catholic and a funeral Mass was said for her at St. James
Catholic Church in Leland, Mississippi (her former residence
since 1949). She is buried next to her husband with both
names on one gravestone. Her obituary appears on 24 Jan.
2009 in the Delta Democrat-Times (Greenville, Mississippi),
p. 16.

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

•
•
•
•

26 different document types, both published and
unpublished.
346 published documents - extensively annotated
bibliography. Every known publication on the subject in
every language.
11 unpublished archival documents.
9 original Soyinfo Center interviews and overviews
never before published, except perhaps in our books.

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

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

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

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

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

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

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

Soyinfo Center
P.O. Box 234,
Lafayette, CA 94549 USA
Phone: 925-283-2991
Fax: 925-283-9091
www.soyinfocenter.com
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Frederick Wilhelm Hartwif
1862-1932
Father of Edgar Emerson Hartwig
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Edgar Hartwig, Univ. of Minnesota, 1937
Top Row, Fifth from Left
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BIOGRAPHY OF EDGAR E. HARTWIG SOYBEAN BREEDER FOR THE U.S. SOUTH
1. Minneapolis Star (The). 1937. 1,600 will get degrees at
University of Minnesota Commencement tonight: traditional
ceremony ends sixty-ﬁfth year. June 14, p. 5.
• Summary: The section titled “Bachelors of Science (course
in agricultural science)–From Minneapolis” includes Edgar
E. Hartwig.
Note: This is the earliest document seen (Dec. 2018)
concerning Edgar E. Hartwig, later a major soybean breeder
in the South.
2. University of Minnesota. 1937. Sixty-ﬁfth annual
commencement, 1937. The Stadium, Monday Evening, June
fourteenth, at eight-ﬁfteen o’clock. Minneapolis, Minnesota:
University of Minnesota. 109 p.
• Summary: In June 1937, Edgar E. Hartwig received a
Bachelor of Science degree (Course in Agricultural Science)
from the College of Agriculture, Forestry, and Home
Economics with a specialization in Agricultural Science (p.
17).
3. University of Minnesota. 1937. Alpha Zeta: Honorary
Agriculture. Gopher (The) 50:129. See p. 129.
• Summary: In a group photo, Edgar E. Hartwig is shown
standing in the back row, ﬁfth from left. The Gopher is the
Yearbook of the University of Minnesota at Minneapolis.
Address: Minneapolis, Minnesota.

4. Daily Illini (Univ. of Illinois at Urbana). 1939. Sigma Xi
elects 66 scientists as actives: add 118 associate members at
meeting. April 21. p. 3.
• Summary: “Sigma Xi, scientiﬁc honorary, last night
inducted 66 active members and 118 associate members at a
meeting in the upper parlors of the Woman’s building.
“Newly elected members are:” Associate members
include Edgar Hartwig.
5. Daily Illini (Univ. of Illinois at Urbana). 1939. Honorary
group in Agriculture to initiate 33: Gamma Sigma Dela plans
ceremonies for April 20. April 18. p. 2.
• Summary: “Thirty-three students, faculty, and alumni will
be initiated into Gamma Sigma Delta, College of Agriculture
honor society, Thursday, April 20, at the University Place–
Christian church, it was announced yesterday. Principal
speaker will be R. R. Hudelson, assistant dean of the
College of Agriculture, who will discuss the value of good
scholarship to students after graduation. Winner of the
Gamma Sigma Delta watch, an award made annually to
the senior student in the College of Agriculture who has
the highest scholastic standing, will be announced at the
banquet.”
One of the graduate students to be initiated is Edgar
Hartwig.

© Copyright Soyinfo Center 2014

BIOGRAPHY OF EDGAR E. HARTWIG (1913-2018) 22

6. Daily Illini (Univ. of Illinois at Urbana). 1939.
Hudelson asserts high grades important: Gamma
Sigma Delta initiates hear Ag Dean’s address
April 21. p. 3.
• Summary: R.R. Hudelson, assistant dean of the
College of Agriculture, told initiates of Gamma
Sigma Delta, agriculture honorary society, last
night that ‘the philosophy–grades don’t count anyhow–is a
comfortable one, but is untrue.’
“’Scholarship pays. It pays in material ways and in other
ways,’ said Mr. Hudelson, who spoke to the group after 33
new members were initiated into the society at University
Place Christian church.
“Mr. Hudelson said that scholarship was pleasant. Effort
and pleasure are not antagonistic, he maintained and cited
football as another mixture of effort and pleasure. The dean
referred to statistics to back a statement that students with the
highest grades realize the most ﬁnancially in later life.”
Edgar Hartwig was one of the graduate students who
was initiated.
7. U.S. Department of the Interior, Census Ofﬁce. 1940.
Edgar E. Hartwig and his wife in the 1940 U.S. Census in
Urbana, Champaign Co., Illinois. Washington, DC. April 8.
• Summary: Edgar E. Hartwig is the head of household and
Winifred is his wife. Note: He is mis-indexed on Ancestry.
com as “Hartvig.”
He is age 26 (born in Minnesota) and she is age 27 (born
in Minnesota). He had 6 years of college. In 1935, he had
been living in St. Paul, Minnesota. He had worked 24 hours
per week in plant breeding research in the year preceding the
census. He had worked 50 weeks the prior year. He earned
$900 the previous year. He had no other outside income. His
wife, Winifred, had 5 years of college. In 1935, she had lived
in Ortonville, Big Stone County, Minnesota. She did not
work outside the home.
They lived in the 7th Ward of Urbana. Supervisor’s
District 19, Enumeration District 10-29. Sheet 5B.
8. Daily Illini (Univ. of Illinois at Urbana). 1940. Science
honorary will conduct initiation. Dec. 17. p. 1.
• Summary: “Sixty-two persons, four of them facultymen,
will be initiated into Sigma Xi, scientiﬁc honorary at 7:30
p.m. tomorrow in the upper parlors of the Woman’s building
. Full membership in the society will be granted to 23
initiates, while 39 will receive associate membership ratings.
Those who will attain full membership are:”
Graduate students, Edgar Hartwig.
9. Hartwig, E.E. 1941. A new mutant leaf character in sweet
clover. J. of Heredity 32(5):171-72. May. [2 ref]
• Summary: “A deviation from the normal trifoliate leaf of
sweet clover has appeared in the ﬁrst selfed generation of a

selection of Meliolotus ofﬁcinalis.”
“The results obtained from growing the original
segregating population and the two F2 progenies indicate
that the mutant leaf type differs from the normal by a single
recessive gene.”
Note: This is Dr. Edgar Hartwig’s earliest known
publication in a professional scientiﬁc journal. Address:
Agent, Div. of Forage Crops and Diseases, Bureau of Plant
Industry, USDA, and Dep. of Agronomy, Illinois Agric. Exp.
Station.
10. Hartwig, E.E. 1942. Inheritance of growth habit,
cotyledon color, and cup-leaf in Melilotus alba. J. of the
American Society of Agronomy 34(2):160-66. Feb. [7 ref]
• Summary: “Since improvement of sweetclover is of
relatively recent origin, only limited studies have been
made on the inheritance of its characteristics. In addition
to contributing to breeding, the genetics of sweetclover
is of value for making determinations on the isolation
requirements for maintaining the purity of improved
varieties. In this paper the inheritance of three characters,
namely, growth habit, cotyledon color, and cup-leaf, is
discussed.” Address: Dep. of Agronomy, Illinois Agric. Exp.
Station, Urbana, Illinois.
11. Hartwig, E.E. 1942. Effects of self-pollination in sweet
clover. J. of the American Society of Agronomy 34(4):376-87.
April. [14 ref]
• Summary: “Part of a thesis submitted in partial fulﬁllment
of the Ph.D. degree in Agronomy, University of Illinois.”
“Sweet clover is one of the most widely grown legumes
in the corn belt states for soil improvement and pasture
purposes. The elimination of certain undesirable features,
however, would enhance its value for forage purposes. The
need for later maturing, more palatable, disease-resistant
strains has stimulated interest in the improvement of the
crop. However, a better understanding of the effect of selﬁng
on Melilotus is essential in determining the methods of
procedure in a breeding program.” Address: Formerly Agent,
Division of Forage Crops and Diseases, Bureau of Plant
Industry, USDA; now Assistant Agronomist-Pathologist,
Watermelon and Grape Investigations Laboratory, Florida
Agricultural Experiment Station, Leesburg, Fla.
12. U.S. Regional Soybean Laboratory. 1944. Southern
States Soybean Conference, U.S. Regional Soybean
Laboratory, Stoneville, Mississippi. February 29 to
March 1944. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 108. Jan. 17. 3 p.
• Summary: This is the typewritten agenda for the
conference.
“First Session, February 29
“Tuesday Afternoon, 2:30 p.m.
“Dr. J.E. Adams
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“Inspection of Delta Experiment Station
“Second Session, March 1
“Wednesday Morning, 8:30 a.m.
“Greenville, Mississippi
“Dr. J.E. Adams, Presiding
“General Organization
“The Delta Experiment Station
“Dr. C. Dorman, Mississippi Experiment Station
“2. The Bankhead-Jones Laboratories
“H.W. Marston, Agricultural Research Administration,
U.S.D.A.
“3. Cooperative relations–State Experiment Stations
and. the U.S. Regional Soybean Laboratory
“Dr. O.S. Aamodt, Division of Forage Crops and
Diseases, U.S.D.A.
“4. Coordinating activities of the Division of Forage
Crops and Diseases and the U. S. Regional Soybean
Laboratory
“W.J. Morse, Division of Forage Crops and Diseases,
U.S.D.A.
“5. Activities of the U.S. Regional Soybean Laboratory
“J.L. Cartter, U.S. Regional Soybean Laboratory
“6. Cooperation with the Southern States
“P.R. Henson, U.S. Regional Soybean Laboratory
“7. Southern Experiment Stations
“Representative
“Third Session March 1
“Wednesday Afternoon, 1:30 p.m.
“Stoneville, Mississippi
“W.J. Morse, Presiding
“Reports from Cooperating States
“(10 minutes each)
“1. Alabama Experiment Station, Auburn. H.R. Albrecht
“2. Arkansas Experiment Station, Fayetteville. R.P.
Bartholomew, Stuttgart, C.R. Adair
“3. Florida Experiment Station, Gainesville. G.E.
Ritchey
“4. Georgia Experiment Station, Experiment. U.R. Gore,
Tifton. T.L. Stephens
“5. Louisiana Experiment Station, Baton Rouge. T.P.
Gray
“6. Mississippi Experiment Station, State College. T.F.
O’Kelly
“7. North Carolina Experiment Station, Raleigh. T.A.
Rigney, Raleigh. E.E. Hartwig.
“8. Oklahoma Experiment Station, Stillwater. H.W.
Staten
“9. South Carolina Experiment Station, Clemson. W.R.
Paden
“10. Tennessee Experiment Station, Knoxville. T.B.
Washko
“11. Texas Experiment Station, College Station. K.F.
Menke
“12. Virginia Experiment Station, Blacksburg. T.B.

Hutcheson
“Wednesday Evening, 8 p.m.
“Interesting War-Time Developments at the Northern
Regional Research Laboratory
“Dr. R.T. Milner, Northern Regional Research
Laboratory
“Fourth Session, March 2
“Thursday Morning, 8:30 a.m.
“J.L. Cartter, Presiding
“1. Discussion of soybean diseases.
“W.B. Allington, U.S. Regional Soybean Laboratory
“2. Discussion of soybean insect pests.
“E.W. Dunnam, Bureau of Entomology and Plant
Quarantine, U.S.D.A.
“3. Summary of 1943 southern agronomic data.
“P.R. Henson, U.S. Regional Soybean Laboratory
“4. Summary of 1943 southern chemical data.
“J.L. Cartter, U.S. Regional Soybean Laboratory
“5. Arranging uniform nursery tests for 1944.
“L.F. Williams, U.S. Regional Soybean Laboratory
“Fifth Session, March 2
“Thursday Afternoon, 1:30 p.m.
“P.R. Henson, Presiding
“Discussion of Plans for 1944
“1. Discussion of date-of-planting tests and selections
for 1944.
“H.R. Albrecht, Alabama Experiment Station
“T.P. Gray, Louisiana Experiment Station
“T.A. Rigney, North Carolina Experiment Station
“2. Discussion of breeding methods and maintaining
pure seed stocks.
“L.F. Williams, U.S. Regional Soybean Laboratory
“3. Discussion of chemical methods of the Laboratory
and recommendations for improvement in agronomic end
chemical sampling.
“J.L. Cartter, U.S. Regional Soybean Laboratory
“Thursday Evening, 8 p.m.
“Illustrated Talk on Soybeans in the Orient
“W.J. Morse
“Division of Forage Crops and Diseases
“Sixth Session, March 3
“Friday, 6:30 a.m.
“1. General agronomic problems with soybeans in the
Southern States,
“J.F. O’Kelly, Mississippi Experiment Station
“2. Administrative problems.
“J.L. Cartter, U.S. Regional Soybean Laboratory
“3. New cooperative projects
“J.L. Cartter, U.S. Regional Soybean Laboratory
“4. Individual conferences
“RSLM 108 1-17-44.”
Note: This is the earliest document seen (Dec. 2018)
concerning the work of Edgar E. Hartwig with soybeans.
Note that he was still working in North Carolina.
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13. U.S. Regional Soybean Laboratory. 1944. Southern
States Soybean Planning Conference, U.S. Regional
Soybean Laboratory, Stoneville, Mississippi, February 29 to
March 3, 1944. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 112. [March.] 14 p.
• Summary: “The following persons representing eleven of
the twelve states in the southern region; the U.S. Regional
Soybean Laboratory, Urbana, Illinois; the Division of
Forage Crops and Diseases; and the Agricultural Research
Administration attended this conference:
“O.S. Aamodt, Beltsville, Maryland
“H.W. Marston, Washington, D.C.
“J.L. Cartter, Urbana, Illinois
“L.F. Williams, Urbana, Illinois
“W.B. Allington, Urbana, Illinois
“R.T. Milner, Peoria, Illinois.
“J.E. Adams, Stoneville, Mississippi
“P.W. Gull, Stoneville, Mississippi
“P.R. Henson, Stoneville, Mississippi
“R.B. Carr, Stoneville, Mississippi
“Clay Lyle, State College, Mississippi
“J.F. O’Kelly, State College, Mississippi
“T.F. Akers, West Point, Mississippi
“H.A. York, Raymoud, Mississippi
“H.R. Albrecht, Auburn, Alabama
“C.K. McClelland, Fayetteville, Arkansas
“C.R. Adair, Stuttgart, Arkansas
“G.E. Ritchey, Gainesville, Florida
“U.R. Gore, Experiment, Georgia
“J.L. Weimer, Experiment, Georgia
“J.L. Stevens, Tifton, Georgia
“J.P. Gray, Baton Rouge, Louisiana
“J.A. Bigney, Raleigh, North Carolina
“E.E. Hartwig, Raleigh, North Carolina
“H.W. Staten, Stillwater, Oklahoma
“W.R. Paden, Clemson, South Carolina
“J.B. Washko, Knoxville, Tennessee
“K.F. Manke, College Station, Texas
“First Session: 2:30 p.m., February 29
“Dr. J.E. Adams conducted a tour of the Delta
Experiment Station.
“Second Session: 8:30 a.m., March 1 at Hotel
Greenville, Greenville, Mississippi. Dr. J.E. Adams,
chairman
“This was a joint meeting with county agents and
planters from the Delta section of Mississippi.
“1. Dr. J.E. Adams: Reviewed the history and
development of the Delta Experiment Station, Stoneville,
Mississippi, and outlined the scope of the experimental work
being conducted at that Station.
“2. H.W. Marston: Outlined the work being conducted at
the nine U.S. Regional Laboratories and the legislation that
made these possible.

“Funds were made available by the Bankhead-Jones act
which was passed June 29, 1935.
“The nine regional laboratories are;
“a. U.S. Regional Vegetable Laboratory, Charleston,
South Carolina
“b. U.S. Regional Pasture Laboratory, State College,
Pennsylvania
“c. U.S. Regional Soybean Laboratory, Urbana, Illinois
“d. U.S. Regional Swine Laboratory, Ames, Iowa
“e. U.S. Regional Sheep Laboratory, Dubois, Idaho
“f. U.S. Regional Animal Disease Laboratory, Auburn,
Alabama
“g. “U.S. Regional Poultry Laboratory, East Lansing,
Michigan
“h. U.S. Regional Salinity Laboratory, Riverside,
California
“i. U.S. Regional Plant, Soil, and Nutrition Laboratory,
Ithaca, New York
“3. Dr. O.S. Aamodt: Outlined the organization of the
U.S. Department of Agriculture.
“a. Extension
“b. Agencies such as AAA and SCS that give advice and
ﬁnancial assistant to farmers.
“c. Research: The research work or the Department is
carried on in cooperation with the state experiment stations
in order to avoid duplication of efforts. This also makes it
possible to carry on fundamental regional investigations that
would not be possible for the state experiment stations to do
when working as single units.
“4. J.L. Cartter: The work done by the U.S. Regional
Soybean Laboratory in the North Central states was reviewed
and a summary of the work was presented. It was pointed out
that this program had been expanded to include the twelve
states in the southern region so that we now have a real
cooperative organization for the entire soybean production
area. 5. P.R. Henson: The southern region was deﬁned and
the cooperators from each state were introduced. Virginia
was not represented. Ninety-two variety tests were grown
in 1943. Seventy-seven of these were completed and ﬁfteen
were lost because of dry weather, diseases, insects, livestock
damage, or lack of labor to harvest. Five dates of planting
tests were conducted.
“A short time was given over to a discussion of the
problems in soybean production in the Delta section of
Mississippi. This was entered into by the farmers and county
agents of that section. Most of the farmers seemed to want
a variety that was early in maturity, non-shattering, and
produced good quality beans, with a high oil content.
“Third Session: 1:30 p.m. March 1, Stoneville,
Mississippi. Mr. H.W. Staten, chairman
“Reports on the results of previous investigations and
needs for the future were given by the representatives of the
experiment stations in the southern region.
“1. Alabama Experiment Station, Auburn. H.R. Albrecht
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Drought, diseases, and insects were serious at most locations
in Alabama. Sclerotium rolfsii, mildew, pod and stem
blight, Cercospora, and nematodes caused injury at several
locations. The need for breeding work to develop resistant
varieties was pointed out. A breeding program to develop
hay type varieties is underway. In this project selections are
being made from introductions from the U.S. Department of
Agriculture.
“2. Arkansas Experiment Station, Fayetteville, C.K.
McClelland; Stuttgart, C.R. Adair.
“The history of soybean production in Arkansas was
mentioned brieﬂy. The crop was ﬁrst grown in the State
about 1921. In 1945 it was grown on 267,000 acres.
“In 1943 there was normal to excessive rainfall in the
early summer which was followed by a serious drought in
mid and late summer. Probably because of the drought in
July and August no disease was serious. There was very little
insect damage except caterpillar damage to the late varieties
at Stuttgart.
“Based on needs of growers the breeding program
should seek to produce:
“a. A short season variety that can be used to precede or
follow fall sown small grains
“b. An edible variety that can be produced on a ﬁeld
scale
“c. A hay variety that will produce high yield of beans
for grain
“d. A high yielding, medium maturing, high oil content
variety
“3. Florida Experiment Station, Gainesville. G.E.
Ritchey
“Most varieties produce good forage yields but produce
very low seed yields although the plants set pods. Plants
that were covered with cheese cloth produced a good crop
of seed but plants shaded in a lath shed did not set any
more seed than plants in the open. The non-setting of seed
did not appear to be caused directly by insects although
it was suggested that it might be caused by a virus or
bacterial disease that was transmitted by insects. It was also
suggested that the soybeans were planted too early although
one introduction from the U.S. Department of Agriculture
produced a good yield when planted April 15 and vegetable
varieties grown in gardens set seed.
“The velvet bean caterpillar caused serious damage;
Tennessee Non-Pop was the most resistant to that insect.
“4. Georgia Experiment Station, Experiment. U.R. Gore
“Low yield caused by late summer drought, poorly
adapted varieties, insects (velvet bean caterpillar), disease
(root rot), and shattering.
“Most of acreage devoted to hay varieties.
“A new hay variety, Gatan, which was selected from
Otootan is being increased.
“The breeding program includes work on seed, hay, and
edible varieties. At this time the best varieties are: seed–

Ogden; hay–Gatan; and edible–Seminole.
“Tifton–J.L. Stephens
“The uniform groups were grown at ﬁve locations. The
variety-station interaction was high which indicates that none
of the varieties now available are widely adapted in south
Georgia. The demand in that section is for a dual purpose–
high seed and hay production-variety.
“One of the serious problems is ‘rust’ which might be a
potash deﬁciency.
“5. Louisiana Experiment Station, Baton Rouge. J.P.
Gray
“The need in Louisiana is for a forage type variety that
will control the weed growth and produce a high yield of
seed. Varieties that mature in midsummer are not reliable in
yield and the seed produced is of low quality and viability.
Early varieties sown after fall grains usually make high
yields which suggests the need for further date of planting
experiments.
“Mr. Gray suggested that the factors used for
designating lodging were not suitable for viny forage type
varieties.” Continued. Address: U.S. Regional Soybean
Industrial Products Lab., Urbana, Illinois.
14. U.S. Regional Soybean Laboratory. 1944. Southern
States Soybean Planning Conference, U.S. Regional Soybean
Laboratory, Stoneville, Mississippi, February 29 to March 3,
1944 (Continued–Document part II). RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 112.
[March.] 14 p.
• Summary: (Continued): “6. North Carolina Experiment
Station, Raleigh. J.A. Rigney
“Nutritional deﬁciencies were observed at several
locations. At Rockymont none of the varieties produced a
signiﬁcant yield of seed although there were differential
varietal responses. Deﬁciencies were also noted at other
locations. The Soils Department of the North Carolina
Experiment Station plans to carry on comprehensive
fertilizer studies with soybeans in 1944. Demonstration plots
of a few fertilizer treatments will also be grown adjacent to
the experimental plots.
“Dry and hot weather prevailed at Raleigh in 1943 so
the nurseries were not harvested. Sclerotium rolfsii was
severe at one location and a differential varietal response
was observed. Fusarium wilt was severe at another location.
Nematodes caused damage at one location. Palmetto
appeared to be resistant so it will be included in the
hybridization program.
“The breeding program was started in 1941. Selections
from introductions have been made and also a hybridization
program has been started.
“7. Oklahoma Experiment Station, Stillwater. H.W.
Staten
“Excessive rainfall in May (23 inches) followed by a
drought in midsummer caused yields to be low in 1943.
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Group IV grown in the northeastern part of the state and
Group V in the east central and central part. No soybeans
grown in the western part of the state because of the low
rainfall and rodents.
“Soybeans formerly grown for forage but farmers are
now interested in growing them for seed production in the
eastern part of the state. Most farmers plant soybeans on
their poorer soils. An effort is being made to have some of
the better soils used for the production of this crop.
“Favorable harvesting conditions usually prevail in
September and October so a variety of Arksoy type maturity
is about right.
“Blister beetles are usually the most serious insect pest.
Bacterial pustule and pod and stem blight were the most
serious diseases in 1943.
“Information on date of planting, varieties, and
fertilizers are needed.
“Drought and hot dry weather may occur any place in
the state although an average rainfall is higher in the eastern
than in the western part of the state. It is thought that low
humidity at ﬂowering time is detrimental to seed setting.
“8. South Carolina Experiment Station, Clemson. W.R.
Paden
“The yields have been very low in South Carolina. In
the past most of the interest has been in forage varieties. The
leading variety has been Otootan with Red Tanner becoming
more prominent.
“The cooperative project has stimulated interest in
soybeans at Clemson. Groups V and VI were grown in 1943.
An early frost damaged the late varieties. Varieties of Ogden
to Volstate maturity were best. Boone, Macoupin, and S100
were too early. The Clemson variety shatters too badly for
seed production. There is a need for a non-shattering variety
of the Clemson type.
“Florence and Monetta. E.E. Hartwig
“Drought and velvet bean caterpillar were serious in
the Florence area. The late varieties suffered most from
the drought. Volstate is being promoted by the Coker’s
Pedigreed Seed Company, Hartsville, South Carolina.
“Groups V and VI were grown at Monetta and the
variety, Monetta, looked good there.
“9. Tennessee Experiment Station, Knoxville. J.B.
Washko
“West Tennessee may be the best situated for soybean
production because of the proximity of oil mills.
“In 1943 there was a drought in the western part of the
state but normal rainfall was obtained at Knoxville.
“Ogden and Volstate best varieties. Tennessee Non-Pop
also good but it has been dropped from certiﬁcation because
of lack of uniformity. It was suggested that desirable uniform
types might be obtained from that variety by selection.
“Non-shattering Ogden types should be obtained. Rate
of planting, Ogden variety, 1943 (2½ ft. spacing)
rate (lbs/A); yield (bu/A)

“10 21.3
“20 23.6 3.0 bu/A for sig. diff.
“30 25.7
“40 28.0
“50 25.5
“Row spacing, Ogden variety, 1943 (rate of planting: 30
lbs/A)
“spacing (ft.); yield (bu/A)
“2½ 14.6
“3 18.0 3.1 bu/A for sig. diff.
“3½ 16.3
“drilled (7-inch rows) 14.4 10. Texas Experiment
Station, College Station. K.F. Manke The coastal and eastern
parts of the state are not adapted to soybean production
because of high humidity. The central ‘black-lands’ section
cannot produce soybeans because of root rot. Production is
limited to the western and northern irrigated sections. The
Rio Grande section is not important as a soybean producing
area because of competition with other crops. It has been
observed that low humidity is not harmful to seed setting if
ample soil moisture is provided by irrigation.
“Insects and rodents usually cause some damage in
western area.
“Soybeans are sometimes planted in Rio Grange section
about September 15. When planted at that time, all the
varieties matured in 85 to 95 days.
“A system of planting nurseries by using a two-row
planter and dropping by hand was described.
“Dr. R.T. Milner of the Northern Regional Research
Laboratory, Peoria, Illinois, gave an illustrated lecture
on ‘Interesting War-Time Developments at the Northern
Regional Research Laboratory.’
“Fourth Session: 8:30 a.m., March 2, Stoneville,
Mississippi
“J.L. Cartter, chairman
“Discussion of soybean diseases
“W.B. Allington, U.S. Regional Soybean Laboratory:
“Most important diseases in the South are:
“a. Pod and stem blight (Diaporthe sojae)
“This disease caused by a weak parasite. Any
unfavorable environmental condition may predispose the
plant to infection. The causal fungus is saprophytic [lives
on dead or decaying organic matter] so it cannot readily be
controlled by crop rotation. It is most severe on lighter soils.
Arksoy strains are susceptible.
“b. Southern root rot (Sclerotium rolfsii)
“This disease is widespread and causes much damage.
“c. Charcoal rot (Sclerotium bataticola)
“Other soybean diseases are:
“a. Anthracnose (Glomerella glycenes)
“Symptoms may be similar to pod and stem blight but
the picnidia are not usually in a deﬁnite pattern.
“b. Nematodes (Heterodera marioni)
“Cause serious damage in some locations in the
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southeast. There seems to be differences in varietal reaction.
“c. Downy mildew (Peronospora manshurica)
“The amount of damage is difﬁcult to determine. Some
varieties have only a ﬂecking and the lesions do not develop.
“d. Bacterial leaf spots
“(1) Blight (Pseudomonas glycinea)
“(2) Pustule (Xanthomonas phaseoli var. sojense)
“There are probably two other bacterial leaf spots also
which make it extremely difﬁcult to know which of the four
diseases are being dealt with in any particular case and so to
determine varietal response.
“e. Frog-eye (Cercospora daizu)
“There is differential varietal response to this fungus.
Otootan is very susceptible.
“f. Mosaic
“Symptoms appear early but the plant seems to
overcome the diseased condition and produces normal seeds.
“g. Purple spot on seeds (Cercospora sp)
“Experiment conducted in Illinois in 19S3 to study
effect of this disease on the succeeding crop. It did not
reduce the yield but there were more infected seed on plants
from diseased seed than there were on plants from healthy
seed.
“h. Bud blight (virus) Infection of the plant in early
stages kills terminal bud. The axillary buds may then
develop and produce a dwarfed, branched plant. When pods
are infected early, no seeds are developed and the pods
turn brown and drop off. If the pods are infected late, they
produce seeds and the seeds are normal in appearance except
for size. A 50 percent infection in the ﬁeld was estimated to
cause 25 percent reduction in yield. This disease may not be
present in the South.
“There are two strains of the virus. These are
indistinguishable in the ﬁeld but they can be separated in the
greenhouse.
“i. Wildﬁre (bacterial) This disease is new on soybeans
but potentially it is the most serious disease.
“General considerations in the disease program
“a. Because of the naturally spotted occurrence of many
diseases in the ﬁeld, care should be exercised and a variety
studied under a wide range of conditions before concluding
that it is resistant.
“b. Nurseries should be conducted in areas where
diseases are known to occur so that the varietal reaction can
be determined.
“c. Seed treatment experiments should be undertaken.”
Address: U.S. Regional Soybean Industrial Products Lab.,
Urbana, Illinois.
15. U.S. Regional Soybean Laboratory. 1944. Southern
States Soybean Planning Conference, U.S. Regional Soybean
Laboratory, Stoneville, Mississippi, February 29 to March 3,
1944 (Continued–Document part III). RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 112.

[March.] 14 p.
• Summary: (Continued): “Dr. J.L. Weimer, Georgia
Experiment Station
“Most of the soybean diseases found in the South now
were noted in southeastern and Gulf Coast states in 1925.
The increased production of soybeans in recent years are
causing these diseases to become more of a factor in soybean
production.
“Discussion of soybean insect pests
“Dr. Clay Lyle, Mississippi Agricultural Experiment
Station:
“Soybean insects in order of their importance:
“a. Velvet bean caterpillar (Anticarsia gernmatilis)
“This insect over-winters in the southern tip of Florida.
It is of the greatest importance in the southeastern states.
It reaches Stoneville in late August or early September.
It can be controlled with cryolite or barium or sodium
ﬂuorosilicate.
“b. Bean leaf beetle (Cerotoma trifurcata)
This insect is variable in color and markings. They
feed on young plants and are easily disturbed making them
difﬁcult to ﬁnd. They over-winter as the adult. Control is by
dusting with cryolite or derris.
“c. Mexican bean beetle (Epilachna corrupta)
Found east and south of Mississippi. Not found at
Stoneville but usually are in the eastern part of the state.
“d. Southern striped blister beetle (Epicauta lemniscata)
“Sometimes very serious in limited area. They can be
controlled with cryolite or by driving off and burning.
“e. Grasshopper (Melanoplus sp.?)
“Control by use of poison bait. Usually of minor
importance.
“f. Green stink bug (Aprosternum hilaris)
“Usually of minor importance. No control measure
known. Summary of 1943 southern agronomic data Paul
R. Henson, U. S. Regional Soybean Laboratory Because of
limited time, it was decided to take this phase of the work up
at the same time the plans for 1944 were being formulated.
“Summary of 1943 southern chemical data
“J.L. Cartter, U.S. Regional Soybean Laboratory
“The effect of environment on chemical composition
was discussed
“a. At Hartsville, South Carolina, Groups V and VI were
planted at two dates. For the most part, varieties in the later
planting had the highest oil content.
“b. Any condition that increases the vigor of the plant
tends to increase the oil content.
“c. Iodine number of the oil is governed by the
temperature during the time from fertilization to maturity of
the seed. The higher the temperature during that period, the
lower the iodine number.
“d. The variety x location interaction for chemical
composition seems to be higher in the southern region than
it is in the Cornbelt states in the north central region. An
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effort will be made to deﬁne areas in the South wherein the
chemical samples can be composited for analysis.
“e. The oil content is more stable between locations than
protein.
“Fifth Session: 1:30 p.m., March 2, Stoneville,
Mississippi
“P.R. Henson, chairman
“Arranging uniform nursery tests or 1944
“L.F. Williams, U.S. Regional Soybean Laboratory
“The question of excluding all colored-seeded varieties
was raised. Dr. Milner pointed out that there is not much
discrimination against the oil from colored varieties and that
it should be possible to overcome the slight prejudice against
meal from those varieties. It was decided that since some
colored-seeded varieties were being used in the breeding
program that they should be included in the uniform tests.
“Groups V and VI were reorganized into three groups
in order to have a narrower spread in maturity among the
varieties within a group.
“The varieties in Uniform Groups V, VI, and VII were
decided upon by studying their performance in the uniform
tests in 1943 and in tests at the southern stations in former
years. The varieties and the source of seed for 1944 and 1945
for Groups V, VI, and VII are given below. The varieties in
Group IV are also given although there, was no discussion
on the varieties to be included in that test.
“Uniform Group IV
“1. Boone
“2. Chief
“3. Gibson
“4. Macoupin
“5. Patoka
“6. S32-11
“7. S55-10
“8. S55-35
“9. S100
“Uniform Group V
“Source of Seed
“Variety, 1944, 1945
“1. Arksoy 2913, Arkansas, Arkansas
“2. Magnolia, Tifton, Stoneville
“3. Mamredo, Stoneville, Stoneville
“4. N. 41-39, North Carolina, North Carolina
“5. Ogden, North Carolina, Tennessee
“6. P.I. 97066, Stoneville, North Carolina
“7. Ralsoy, Stoneville, Stoneville
“8. 2-40-A, General American Life Insurance Co.,
Arkansas
“9. 26-39M, Gen. Amer. Life Ins. Co. Arkansas
“1. Au #1, Alabama, Alabama
“2. Clemson, Clemson, Clemson
“3. Clemson Non-Shattering, Henson (N.C. Seed Co.),
North Carolina
“4. Mamloxi, Stoneville, Stoneville

“5. Missoy, Tifton and West Point, West Point
“6. Monetta, Monetta and Tifton, Tifton
“7. N 41-90, North Carolina, North Carolina
“8. Ogden, North Carolina, North Carolina
“9. Palmetto, Tifton, Tifton
“10. P.I. 85335, Stoneville, Stoneville
“11. P.I. 89775A, All 1943 tests, All 1943 tests
“”12. Rose Non-Pop, North Carolina, North Carolina
“13. Tennessee Non-Pop, Tennessee, Tennessee
“14. Tokyo, North Carolina, North Carolina
“15. Volstate, North Carolina, Tennessee
“16. Wood’s Yellow Henson (N.C. Seed Co.), North
Carolina
“Extra variety at some locations.
“P.I. 84922, 1943 tests.
“Source of seed
“Variety, 1944, 1945
“1. Acadian, Louisiana, Louisiana
“2. Avoyelles, Louisiana, Louisiana
“3. Cherokee, Alabama and Arkansas, Arkansas
“4. Delsta, Stoneville, Stoneville
“5. Getan, Experiment, Georgia, Experiment, Georgia
“6. L Z, Louisiana, Louisiana
“7. Mamotan 6640, Stoneville, Stoneville
“8. Nanda, Arkansas, Stoneville
“9. Pelican #1, Louisiana, Louisiana
“10. Seminole, Experiment, Georgia, Experiment,
Georgia
“11. Wood’s Yellow, Henson (N.C. Seed Co.), North
Carolina
“Plan for Uniform Tests in 1944
“1. Number of replications–4
“2. Length of row–plant 20 feet, harvest 16 feet
“3. Rate of planting–200 viable seeds per 20-foot row
“4. Design–it was the opinion of most everybody at the
Conference that since the number of varieties was small,
complete randomized blocks could be used.
“5. The station that was to grow seed of each variety
in the uniform tests for planting in 1945 was agreed upon.
These stations ere given above in the variety lists.
“6. A. scale for recording shattering notes was worked
out which is to be included in the instructions for recording
notes in 1944 as follows: ‘Shattering shall be recorded on a
scale of 1 to 5 according to the following: (1) no shattering;
(2) 1 to 5 percent shattered; (3) 6 to 10 percent shattered;
(4) 11 to 24 percent shattered; (5) 25 percent and over
shattered.’”
“Mr. Henson suggested that a uniform numbering
system to be used by the southern states in designating new
selections be set up. The following system was agreed upon:
“1. Alabama–Au
“2. Arkansas R
“3. Florida–F
“4. Georgia–Ga
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“5. Louisiana–La
“6. Mississippi–D
“7. North Carolina–N
“8. Oklahoma–Ok
“9. South Carolina–SC
“10. Tennessee–UT
“11. Texas–TS
“12. Virginia–V
“Dr. J. E. Adams brought up the question of the name,
‘Edsoy’, which had been assigned to the soybean variety,
F.P.I. 85355 and which was introduced by the Delta
Experiment Station. Dr. Adams read correspondence between
a grower in the South, the A.E. Staley Manufacturing
Company, Decatur, Illinois, and Mr. W.J. Morse which
brought out the fact that the name, ‘Edsoy’ for that variety
conﬂicted with the Staley Company’s use of the name,
‘Edsoy’ for one of their food products. The Staley Company
had used the name, ‘Edsoy’ for 13 years so the use of that
word as a varietal name was clearly a case of infringement
on the rights of the Company.
“Mr. Rigney made a motion, seconded by Mr. Manke,
that the Conference recommend to the Delta Experiment
Station that the variety, F.P.I. 85355 he renamed. Motion
carried unanimously.
“Mr. Aamodt suggested that the Conference choose
several names and let the Delta Experiment Station make the
ﬁnal decision.
“Several names were suggested. Finally the name
‘Delsoy’ was chosen and the representatives of the Delta
Experiment Station agreed on that name for F.P.I. 85355.
“It was suggested that Mr. Morse be notiﬁed so that the
name could be checked to make sure that it did not conﬂict
with the name of any manufactured food product or with
the name of any other variety of soybeans. Mr. McClelland
suggested that the A.E. Staley Company be notiﬁed of the
change” (Continued). Address: U.S. Regional Soybean
Industrial Products Lab., Urbana, Illinois.
16. U.S. Regional Soybean Laboratory. 1944. Southern
States Soybean Planning Conference, U.S. Regional Soybean
Laboratory, Stoneville, Mississippi, February 29 to March 3,
1944 (Continued–Document part IV). RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 112.
[March.] 14 p.
• Summary: (Continued):
“7:30 p.m., March 2, Stoneville, Mississippi
“L.F. Williams, chairman
“Discussion of breeding methods and maintaining pure
seed stocks
“1. Maintaining stocks of pure seed
“Mr. O’Kelly explained a system that he had used
to develop pure line strains from the Ogden and Volstate
varieties.
“Dr. Aamodt suggested that a large number of plant rows

be grown. The off type rows could be discarded or at least
kept separate, and the typical rows could either be bulked
together or they could be planted in larger plots the next
year and then bulk the lines that were alike. The advantage
of keeping the lines separate through the second year is that
there is an opportunity to check the lines again and make
sure that no off type lines were included. This system is
essentially the one followed by Mr. O’Kelly. Varieties were
assigned to most experiment stations represented at the
Conference, and it was suggested that as soon as possible
(the plants could be collected in 1941) that this system be
used to develop pure seed stocks.
“Ogden and Volstate are the only varieties in the
South that have been puriﬁed by this method. Dr. Williams
suggested that if there are different lines of any of the
southern varieties, they should all be grown at the same
station to determine if they are the same or not and to save
the best one.
“2. Methods of handling hybrid material
“At the North Carolina Experiment Station plants are
selected from the F2 population and grown in plant rows
in F3. F3 lines that seem to be of the desired type that are
reasonably uniform in plant type are harvested and planted in
a yield test in F4.
“Dr. Williams mentioned that at the Iowa Experiment
Station a yield test is conducted in F3 by spacing the F2
plants far apart in the row.
“The backcross method is being used by Dr. Williams
and also in North Carolina. The crosses listed below were
made by Dr. Williams in 1943. Anyone wishing to have the
Laboratory use these to make backcrosses should notify Dr.
Williams. The crosses are:
“Female Parent, Male Parent, Number of seeds
“Lincoln x Biloxi, 22 seeds
“Lincoln x Ogden, 5
“Lincoln x Mammoth Yellow, 6
“Lincoln x Herman, 11
“Lincoln x Edsoy, 13
“Lincoln x Ralsoy, 15
“Macoupin x Ogden, 6
“Macoupin x Herman, 6
“Ralsoy x Lincoln, 8
“Ralsoy x Edsoy,
“Ralsoy x 89775A, 1
“Ralsoy x Ogden, 12
“Ralsoy x Herman,
“Ogden x Edsoy, 7
“Ogden x Biloxi, 10
“Mammoth Yellow x Ogden, 7
“Missoy x Ogden, 14
“Biloxi x Ogden, 13
“Nanda x 81044, 9
“Nanda x Edsoy, 12
“Nanda x Seminole, 5
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“Nanda x Rokusun, 2
“Seminole x Rokusun, 1
“In 1943 a number of F2 populations and F3 lines were
grown at the Delta and North Carolina Experiment Stations.
These were harvested and grouped according to maturity
dates. It was suggested that Mr. Henson send lists of all of
this material to the collaborators in the southern states so
they could request the material they thought suitable for their
area.
“Sixth Session: 8:30 a.m., March 3, Stoneville,
Mississippi
“P.R. Henson, chairman
“1. General agronomic problems with soybeans in the
southern states
“J.F. O’Kelly:
“a. Problems to be considered in soybean projects in the
South
“(1) Cropping and fertilizer studies to raise level of
fertility of soils used for soybean production
“(2) Weed control should be cooperative project between
agronomists and agricultural engineers
“(3) Disease studies
“(4) Storage
“(5) Development of improved seed stocks
“(6) Utilization–determine best varieties for sprouting
and canning
“b. Discussion
“The relationship between germination and seed coat
color and retention of viability was brought up. Mr. Cartter
mentioned that there was some data on this that could be
obtained from the U.S.D.A. Seed Laboratory in Washington
and mimeographed for distribution.
“2. Discussion of date of planting tests and suggestions
for 1944 The need for data on date of planting seemed to be
general, but there was a difference of opinions on the method
to use in obtaining those data. It was ﬁnally agreed to select
several varieties then each station could select four varieties
from that list. The varieties selected wore: Macoupin, S100,
Arksoy, Ogden, Palmetto, Volstate, and Acadian. Each
collaborator was to let Mr. Henson know how many tests he
would grow and which varieties would be included.
“3. Administrative problems: J.L. Cartter
“4. General discussion.
“Motion by Mr. Manko, seconded by Dr. Aamodt, and
passed unanimously that the Conference go on record as
appreciating the ﬁne cooperation of the Delta Experiment
Station throughout the Planning Conference.
“Dr. Adams expressed his appreciation in having the
Conference at the Delta Experiment Station.
“C.R. Adair, Secretary of Conference
“February 29 to March 3, 1944
“RSLM 112”
Note: This is the earliest English-language document
seen (Nov. 2018) that contains the words “backcross” or

“backcrosses” (or “backcrossing,” “backcrossed,” etc.). Dr.
L.F. Williams of the U.S. Regional Soybean Laboratory
seems to be the main person connected with this new
breeding technique. Address: U.S. Regional Soybean
Industrial Products Lab., Urbana, Illinois.
17. Morse, William J.; Cartter, Jackson L.; Henson,
Paul R.; Carr, Robert B. comps. 1944. Results of the
Cooperative Uniform Soybean Tests: Part II. Southern
States–1943. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 122. Aug. 120 p.
https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/43soybook.pdf
• Summary: This entire document, including the cover, is
typewritten.
At the top of the title page is written:
“U.S. Regional Soybean Laboratory
“Urbana, Illinois.”
Below the title is written:
“United States Department of Agriculture
“Agricultural Research Administration
“Bureau of Plant Industry, Soils, and Agricultural
Engineering
“Division of Forage Crops and Diseases
“cooperating with
“State Agricultural Experiment Stations.
“August, 1944
RSLM 122.
Contents: Introduction. Cooperation. Location of
uniform tests. Map of southern region. Methods. Uniform
Test, Group IV. Uniform Test, Group V, Upper South.
Uniform Test, Group V. Lower South. Uniform Test, Group
VI, Upper South. Uniform Test, Group VI. Lower South.
Uniform dates of planting tests.
“Introduction: The increased demand for vegetable
oils because of wartime needs resulted in the expansion of
the program of the U.S. Regional Soybean Laboratory at
Urbana, Illinois, to include 12 Southern States. The states
comprising the southern section are Alabama, Arkansas,
Florida, Georgia, Louisiana, Mississippi, North Carolina,
Oklahoma, South Carolina, Tennessee, Texas, and Virginia.
Headquarters for the southern section are located at the Delta
Experiment Station, Stoneville, Mississippi.
“The most important objective of the Regional program
is the development of superior varieties of soybeans for
industrial purposes for the South. An essential part of this
objective is the evaluation of existing southern strains and
varieties of soybeans in Uniform Variety Tests. Since 1936,
the Regional Soybean Laboratory has been conducting tests
composed of groups of varieties and strains of soybeans
classiﬁed according to maturity in the North Central States.
At the time of the inauguration of the southern program, four
such uniform variety groups were being tested. The Uniform
Variety Test, Group I, contains the short season varieties
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adapted to the northern tier of states in the North Central
Region. The seasonal requirements of Group II, III, and IV,
are progressively longer. In keeping with this classiﬁcation,
the southern soybean varieties were tentatively divided into
two Uniform Variety Tests, Groups V and VI.
The Uniform Variety Test, Group V, includes varieties
which normally mature in late September and early October
over much of the South. Group VI contains the later
maturing strains. The varieties, Arksoy, Ralsoy, Ogden,
and others are typical of the maturity of Group V, while
Mammoth Yellow, Mamloxi, and Biloxi are typical strains
of Group VI. In addition to these two Uniform Variety Tests,
Group IV composed of varieties of the approximate maturity
of Macoupin, were grown at a number of locations in the
northern and northwestern part of this region.
“In addition to the Uniform Variety Tests, ﬁve Dates
of Planting Tests were conducted at various points over the
South. It is important to know the effect of date of planting
not only on yield of soybeans, but also on the chemical
composition of the seed. Relatively wide differences in the
chemical composition and yield due to variations in rainfall,
temperature, and time of planting, have been reported in the
North Central States. The long growing season in the South
coupled with the wide variations in rainfall and temperature

in different sections of the 12 Southern States are factors
which must be fully evaluated in order to successfully
expand the production of soybeans in the South.
“Average results, both agronomic and chemical, of the
Uniform Variety Tests, Groups IV, V, and VI, and the Dates
of Planting Tests for the 1943 season are herein reported. The
location of the Uniform Variety and Dates of Planting Tests
are shown in Figure 1.”
Page 3: Cooperating agencies and personnel for the
Southern States, begins:
“Bureau of Plant Industry, Soils, and Agricultural
Engineering, Division of Forage Crops and Diseases:
William J. Morse, Jackson L. Cartter, Paul R. Henson,
Robert B. Carr, C. Roy Adair, Edgar E. Hartwig, George E.
Ritchey, S.L. Stephens, T.F. Akers, T.L. Moore, and E. E.
McGee.
“Alabama Agricultural Experiment Station Agronomy
Department: H.R. Albrecht
“Arkansas Agricultural Experiment Station Agronomy
Department: C.K. McClelland
“Florida Agricultural Experiment Station Agronomy
Department: George E. Ritchey
“Georgia Agricultural Experiment Station Agronomy
Department: U.R. Gore Louisiana Agricultural Experiment
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Station Agronomy Department: J.P. Gray
Pages 4-5: Location of cooperative nurseries and
cooperators.
Page 6: Map of southern states (divided by a curving
line into Upper South and Lower South) showing location
of cooperative uniform tests, 1943, A small circle indicates
Uniform variety tests. A + indicates Uniform dates of
planting tests.
Page 7: Methods: Tells how the following are measured:
Yields. Chemical composition. Lodging. Shattering. Height
(of plants). Maturity. Seed quality (rated from 1 to 5).
Statistical analysis (by analysis of variance).
Note: This is the earliest report seen (Jan. 2017)
concerning the Results of the Cooperative Uniform Soybean
Tests: Part II. Southern States. Address: 1. Principal
Agronomist; 2. Senior Agronomist; 3. Agronomist; 4. Asst.
Agronomist, Bureau of Plant Industry, Soils, and Agricultural
Engineering, Agricultural Research Administration, U.S.D.A.
18. Mississippi Agric. Exp. Station, Delta Branch Station.
1945. Delta study on soybean planting methods indicates
crop suitable to mechanization. Mississippi Farm Research
8(2):1, 8. Feb.
• Summary: “It is apparent from the number of inquiries
into the merits of various labor-saving practices from delta
planters that cropping systems on many plantations will be
greatly modiﬁed in 1945 because of the shortage of labor.
In this connection experiments were conducted at the Delta
Experiment Station in 1944 to evaluate various methods of
planting soybeans.
“In one test the relation of row and drill or broadcast
plantings at different dates of planting was studied. Row and
drilled plantings of Ogden soybeans were made April 17,
May 8, May 29, and June 19. Those in rows were planted
ﬂat at the rate of 40 pounds of beans per acre, with rows
40 inches apart. The drilled plots were planted with a disk
grain drill (disks 9 inches apart) at 75 pounds per acre. Four
replications of the row and drilled plots were made at each
date of planting. Before making the ﬁrst planting the entire
test area was thoroughly disked, killing all weeds. At each
subsequent planting, plots remaining to be planted were
again disked. Thus, in all plantings except the ﬁrst, at least
two crops of weeds were killed before planting. The yields
and plants per square foot are given in table 1.
“The counts of number of plants per square foot show
considerably larger numbers in the drill planting, but
between dates of planting the differences are not large.
The yields obtained from the two methods of planting are
interesting. Ogden soybeans planted April 17, and May 8, in
40-inch rows yielded signiﬁcantly more than drill plantings
made at the same time. In the later plantings, however, there
was little if any difference in yield from the two methods of
plantings.
“The greatly reduced yields of early plantings of

the drilled plots were due very largely to the excessive
competition from weeds in these plots. There were
progressively fewer weeds in the later plantings due largely
to the fact that a second crop of weeds had been killed before
planting. While the weeds were controlled by cultivation
in the row plantings, the earlier plantings had to be hoed.
The Rough Pigweed, Amaranthus retroﬂexus, was the most
troublesome weed in the test area.”
Page 8: “It is of interest to note that the yields increased
progressively with the date of planting. While a part of this
difference may be attributed to better weed control, seasonal
conditions, primarily rainfall, were unusually favorable to
later plantings. Dates of planting tests in the past have shown
that plantings in mid-May have consistently produced high
yields of soybeans.
“In another experiment the productivity of check
versus row plantings of soybeans was determined. The test
was planned to compare the productivity of the Ogden and
Volstate varieties of soybeans, in check plantings of 2, 4, 8,
and 16 plants per check hill, with 40-inch rows planted in
the usual manner. Five complete replications of each method
was planted on May 9. Because of unfavorable conditions
for germination and subsequent growth, the number of plants
per hill was less than had been planned, particularly with the
check plantings of 8 and 16 plants per hill. The averages of
plants per hill, yield, and plant height for each variety are
given in table 2.
“It should be noted from this one-year test, that there
was no appreciable difference in yield of these varieties
when planted in rows or check planted. The yields from the
hills with a large number of plants were not signiﬁcantly
greater than those with fewer plants in this test.
“It should be pointed out that these data are the result of
only one test. Had several years data been available, more
reliability could be placed in the results.”
Tables show: (2) “Averages of number of plants, plant
height and yield of the check versus row method of planting
test.” Address: Stoneville, Mississippi.
19. Morse, William J.; Cartter, Jackson L.; Henson, Paul R.;
Carr, Robert B.; Bounds, Frances E. comps. 1945 Results of
the Cooperative Uniform Soybean Tests: Part II. Southern
States–1944. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 124? Aug. 135 p.
Undated. https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/44soybook.pdf
• Summary: This document is typewritten. The title page
is missing on the copy archived by USDA-ARS, so we are
unable to give the valuable information it contains, especially
the RSLM number and date the report was released.
However we can infer the following from the reports before
and after it.
At the top of the title page is written:
“U.S. Regional Soybean Laboratory
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“Urbana, Illinois.”
Below the title is written:
“United States Department of Agriculture
“Agricultural Research Administration
“Bureau of Plant Industry, Soils, and Agricultural
Engineering
“Division of Forage Crops and Diseases
“cooperating with
“State Agricultural Experiment Stations.
Contents: Introduction. Cooperation. Location of
uniform tests. Map of southern region. Methods. Uniform
Test, Group IV. Uniform Test, Group V, Upper South.
Uniform Test, Group V. Lower South. Uniform Test, Group
VI, Upper South. Uniform Test, Group VI. Lower South.
Uniform dates of planting tests.
“Introduction: The increased demand for vegetable
oils because of wartime needs resulted in the expansion of
the program of the U.S. Regional Soybean Laboratory at
Urbana, Illinois, to include 12 Southern States. The states
comprising the southern section are Alabama, Arkansas,
Florida, Georgia, Louisiana, Mississippi, North Carolina,
Oklahoma, South Carolina, Tennessee, Texas, and Virginia.
Headquarters for the southern section are located at the Delta
Experiment Station, Stoneville, Mississippi.
“The most important objective of the Regional program
is the development of superior varieties of soybeans for
industrial purposes for the South. An essential part of this
objective is the evaluation of existing southern strains and
varieties of soybeans in Uniform Variety Tests. Since 1936,
the Regional Soybean Laboratory has been conducting tests
composed of groups of varieties and strains of soybeans
classiﬁed according to maturity in the North Central States.
At the time of the inauguration of the southern program, four
such uniform variety groups were being tested. The Uniform
Variety Test, Group I, contains the short season varieties
adapted to the northern tier of states in the North Central
Region. The seasonal requirements of Group II, III, and IV,
are progressively longer. In keeping with this classiﬁcation,
the southern soybean varieties were tentatively divided into
two Uniform Variety Tests, Groups V and VI.
The Uniform Variety Test, Group V, includes varieties
which normally mature in late September and early October
over much of the South. Group VI contains the later
maturing strains. The varieties, Arksoy, Ralsoy, Ogden,
and others are typical of the maturity of Group V, while
Mammoth Yellow, Mamloxi, and Biloxi are typical strains
of Group VI. In addition to these two Uniform Variety Tests,
Group IV composed of varieties of the approximate maturity
of Macoupin, were grown at a number of locations in the
northern and northwestern part of this region.
“In addition to the Uniform Variety Tests, ﬁve Dates
of Planting Tests were conducted at various points over the
South. It is important to know the effect of date of planting
not only on yield of soybeans, but also on the chemical

composition of the seed. Relatively wide differences in the
chemical composition and yield due to variations in rainfall,
temperature, and time of planting, have been reported in the
North Central States. The long growing season in the South
coupled with the wide variations in rainfall and temperature
in different sections of the 12 Southern States are factors
which must be fully evaluated in order to successfully
expand the production of soybeans in the South.
“Average results, both agronomic and chemical, of the
Uniform Variety Tests, Groups IV, V, and VI, and the Dates
of Planting Tests for the 1943 season are herein reported. The
location of the Uniform Variety and Dates of Planting Tests
are shown in Figure 1.”
Page 3: Cooperating agencies and personnel for the
Southern States, begins:
“Bureau of Plant Industry, Soils, and Agricultural
Engineering, Division of Forage Crops and Diseases:
William J. Morse, Jackson L. Cartter, Paul R. Henson,
Robert B. Carr, C. Roy Adair, Edgar E. Hartwig, George E.
Ritchey, S.L. Stephens, T.F. Akers, T.L. Moore, and E. E.
McGee.
“Alabama Agricultural Experiment Station Agronomy
Department: H.R. Albrecht
“Arkansas Agricultural Experiment Station Agronomy
Department: C.K. McClelland
“Florida Agricultural Experiment Station Agronomy
Department: George E. Ritchey
“Georgia Agricultural Experiment Station Agronomy
Department: U.R. Gore Louisiana Agricultural Experiment
Station Agronomy Department: J.P. Gray
Pages 4-5: Location of cooperative nurseries and
cooperators.
Page 6: Map of southern states (divided by a curving
line into Upper South and Lower South) showing location
of cooperative uniform tests, 1943, A small circle indicates
Uniform variety tests. A + indicates Uniform dates of
planting tests.
Page 7: Methods: Tells how the following are measured:
Yields. Chemical composition. Lodging. Shattering. Height
(of plants). Maturity. Seed quality (rated from 1 to 5).
Statistical analysis (by analysis of variance). Address: 1.
Principal Agronomist; 2. Senior Agronomist; 3. Agronomist;
4. Asst. Agronomist; 5. Agent: All: Div. of Forage Crops and
Diseases, Bureau of Plant Industry, Soils, and Agricultural
Engineering, Agricultural Research Administration, U.S.D.A.
20. Henson, Paul R. 1945. Southern soybean program at the
U.S. Regional Soybean Laboratory. Soybean Digest. Sept. p.
47, 60.
• Summary: “Southern farmers, until in recent years, have
harvested a very low percentage of their total soybean
acreage for seed. As late as 1941, only 15.5 percent of the
total soybean acreage in 11 southern states was combined.
“While the percentage of total southern acreage of
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soybeans harvested as an oil crop has more than doubled
in recent years, the major portion is still utilized for other
purposes. The failure of present varieties to produce
satisfactory yields of seed consistently has been in part
responsible for the small acreage of oil beans.
“The greatly increased demand for vegetable oils
because of wartime needs resulted in the expansion of the
research facilities of the U.S. Regional Soybean Laboratory
during the winter of 1942-43 to include in the cooperative
soybean program the 12 southern states along with the
original 12 states of the North Central region.
“Principal Objective: One of the principal objectives of
the Southern Program is the development of adapted, higher
yielding varieties of soybeans for industrial uses. New strains
must be not only higher yielding, but resistant to shattering,
lodging and disease, and have a content of oil and protein
most desirable for industrial utilization. The average yields
of the area of 11.1, 13.4, 9.9, and 12.6 bushels per acre for
the 4 years, 1941-44 respectively, are entirely too low for
economic production of oil beans. The tendency of most
of the present varieties to shatter as the beans mature or
immediately thereafter is partly responsible for lower yields
over much of the region. During the long growing season
such diseases as bacterial pustule, bacterial blight, southern
blight, pod and stem blight, and many others are serious
factors in reducing yields of soybeans over the region. These
are the main factors which must be overcome to produce
superior strains for southern conditions.
“Large numbers of new strains resulting from crosses
and plant selections are being tested, or are under observation
at many of the southern experiment stations. Attempts to
combine the high yields and chemical composition of the
northern varieties with adapted late maturing southern
strains appear promising. Several F4 and F5 strains, from
crosses between Arksoy and Dunﬁeld, Chief and Arksoy,
and others made by L.F. Williams at the U.S. Regional
Soybean Laboratory at Urbana, have many of the desired
characteristics. Very promising material is coming out of a
large number of crosses by J.A. Rigney and E.E. Hartwig,
in the cooperative program at the North Carolina station. In
addition to the crossing program, introductions and plant
selections in large numbers are being tested for superiority.
It is reasonable to expect that from all of this material, some
new strains of soybeans will soon be available, fully capable
of ﬁlling the needs of the South for an oil bean.
“One special project of the breeding program at the
Delta Station is the development of a variety that will
produce high yields of good quality seed, maturing in late
August or early September. The cotton farmers, in particular,
desire a variety that will mature before cotton is ready for
picking. Varieties such as Macoupin, Patoka, and Gibson will
mature at this time, but produce seed of very low quality.
“Many early maturing plants having good to high seed
quality have been found in some crosses between northern

and southern varieties. To advance this material as rapidly as
possible an extra generation is being obtained of these strains
by planting them at Weslaco, Texas, in mid-September
for late December harvest. Satisfactory yields have been
obtained on approximately 600 selections, including strains
of early maturity for Texas and Oklahoma.
“The main breeding program, however, is concerned
with the development of later maturing varieties, as it is
fully expected that the highest yielding soybean varieties
for the South will be those of late maturity. At the present
time we have very few late maturing varieties of commercial
importance capable of fully utilizing the long growing season
for the production of soybeans. Diseases, in particular, may
build up to epidemic proportions, causing serious defoliation
if not death to the plant at the critical period of seed setting
and seed development. Yields of 50 bushels per acre on
fertile soil should not be exceptional when fully adapted,
late-maturing soybean varieties, resistant to diseases, are
developed.
“Pathologists of the region have helped in evaluating
varieties and strains of soybeans with respect to disease
resistance, and the information thus provided is being used
in the breeding program. However, with the increase in
number and destructiveness of soybean diseases during the
last few years, the disease problem has become urgent. The
development of the new soybean disease program of the
Bureau of Plant Industry, Soils, and Agricultural Engineering
of the United States Department of Agriculture, is expected
to greatly facilitate the breeding of disease resistant strains of
soybeans.
“Evaluating Varieties: An essential part of the soybean
breeding program is the thorough evaluating of existing
varieties and strains of soybeans. For this purpose a series of
uniform nurseries have been established to evaluate the new
and improved soybean strains developed by the Laboratory
in comparison with the commercial varieties now being
grown. In the regional grouping of these varieties according
to maturity, the southern strains are entered in progressively
later maturing groups designated Groups V, VI, VII, and
VIII. At the present time there are very few strains of proper
maturity for Group V, so particular effort is being made
to, secure superior selections for the northern part of the
southern region where strains of this maturity are needed.
“Testing soybean varieties on a regional basis
began in 1943. An excellent picture of the good and bad
characteristics of the varieties is taking form in that results
include yield, lodging, plant height, seed quality, disease
resistance, shattering resistance, and chemical composition
for each variety at many locations. In planning the tests each
year, varieties showing little promise are dropped while new
ones are added. New strains are entered in the regional tests
as soon as they show promise in local tests. Testing over a
wide area will give the plant breeders an evaluation of the
new strains in 1 or 2 years, that could hardly be obtained by
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testing for several years in one section or area. In addition,
basic information is secured on the various varieties and
strains, pointing the way to the plant breeders for crossing
varieties to obtain improvement of a strain in one or more
characteristics.
“In general, the varietal response over the region has
corresponded to differences expected due to length of
day, rainfall, and fertility levels, with the exception of the
lower coastal area of southeastern South Carolina, Georgia,
Florida, and southern Alabama. In this area the varieties
Monetta, C.N.S., Palmetto, and Missoy, all introductions or
strains developed from introductions from Nanking, China,
appear to be the most promising. Ogden, Volstate, Wood’s
Yellow, Tennessee Non-Pop, all of which are high yielding
varieties in other sections, are deﬁnitely unadapted to this
region.
“The varieties in Uniform Tests in the rainfall deﬁcient
area of Texas and Oklahoma have shown little promise.
Yields have been very low except under irrigation. New
strains developed in the cooperative breeding program are
under observation at a number of locations in this area.
“Along the northern edge of the region, good yields of
fair quality seed were obtained from a number of varieties
from Group IV, S100, a strain developed by the Missouri
station and C101 developed by Indiana, in particular, having
been very productive. Low yields of poor quality seed
result, however, from growing these strains farther south.”
Continued. Address: Agronomist, U.S. Regional Soybean
Lab., Div. of Forage Crops and Diseases, Bureau of Plant
Industry, Soils, and Agricultural Engineering, USDA.
21. Hartwig, E.E. 1946. Roanoke, a new soybean for North
Carolina. North Carolina Information Sheet. Feb. *
• Summary: Note: Roanoke appears to be the earliest known
soybean variety that Dr. Hartwig developed and released.
22. U.S. Regional Soybean Laboratory. 1946. Second
work planning conference of the U.S. Soybean Regional
Laboratory for the Southern States region, Stoneville,
Mississippi, February 13-15, 1946. RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 133.
April 8. 19 p.
• Summary: “The southern soybean program conducted in
cooperation with the U.S. Regional Soybean Laboratory and
the 12 Southern States began with the 1943 growing season.
The completion of the 1945 tests concludes three years of
testing soybean varieties on a uniform basis in the Southern
States. A very good picture of the adaptation and relative
industrial value of the many varieties and strains is evident
from these tests. During this period breeding programs have
been underway in the various states. A number of new strains
are coming out of these programs and are available for entry
in Uniform Tests in 1946. Many varieties tested two or more
years over wide areas will be dropped to make room for new

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

in east-central Arkansas. Soybeans must compete with
cotton and corn in the cotton growing sections of the State.
In the rice section it is a good practice to follow a three-year
rotation with the land in rice one year in three. Under that
system of management, soybeans do not compete with rice
for the land, but the crop does compete with lespedeza and in
some cases with winter oats.
“Florida–Mr. G.E. Ritchey was unable to be present, due
to an experiment station conference.
“Georgia, Coastal Plain, report by J.L. Stephens–This
report covers tests made at Blackville, South Carolina;
Millen, Georgia; Richmond Hill, Georgia; and Tifton.
Georgia. Plantings were made around May 1st. Seasonal
conditions were generally favorable. Good stands were
secured at all locations and vegetative growth was normal.
“Blackville, South Carolina–Planting was made on
Orangeburg sandy loam soil of medium fertility. Soybean
yields were fair. Some leaf diseases were noted but none of
serious proportions. Nematode damage was very light.
“Millen, Georgia–Planting was made on extra good
Ruston sandy loam. Vegetative growth of soybeans was
exceptionally large with many varieties attaining ﬁve to six
feet. Vegetative growth continued throughout the summer so
that fruiting was retarded. Many bean pods ‘blasted’ and only
a few varieties matured seed before frost of either Group VII
or VIII. Those groups were not harvested this year, because
of the serious blasting [shattering] and incomplete maturity.
It is believe that earlier maturity and better seed production
would have been secured if plot location had been on poorer
soil.
“Richmond Hill, Georgia–This location is near the coast
and on a Norfolk sand of Hammock type or a sandy soil of
relatively high organic content. Soybean growth is always
good on this type of soil early in the season. Later in the
season, however, nematodes become a serious factor and in
many instances entire plots are destroyed by them. This year
nematodes did more damage at this location than any other
here being reported on. Groups VII and VIII were grown.
“Tifton, Georgia–Groups VII and VIII were grown and
in addition dates of seeding tests. Selections from North
Carolina were also grown. The soil where all plots were
located was Tifton sandy loam in a fair to good state of
cultivation. Nematode damage was slight this year. Growth
of beans was good and on the average, the highest yield of
beans was secured at this location.
“Georgia, Experiment, report by U.R. Gore–Soybeans
are grown in Georgia for hay, 96,000 acres with a yield of
0.9 ton per acre, and beans 13,000 acres with a seed yield of
6.5 tons per acre. Seed yields of beans are generally too low
to prove proﬁtable to farmers.
“The new soybean variety, Gatan, is a result of the
soybean breeding program of the Georgia Experiment
Station. It originated from a natural cross with Otootan,
which has been selected until practically uniform. Gatan
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produces...” Continued. Address: U.S. Regional Soybean
Industrial Products Lab., 205 Old Agricultural Building,
Urbana, Illinois.
23. U.S. Regional Soybean Laboratory. 1946. Second
work planning conference of the U.S. Soybean Regional
Laboratory for the Southern States region, Stoneville,
Mississippi, February 13-15, 1946 (Continued–Document
part II). RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 133. April 8. 19 p.
• Summary: (Continued): Page 9: “Special Topics.
“Discussion of General Soybean Fertility Problems by
E.E. Hartwig–The experiments on soybean fertilization being
conducted in North Carolina by W.L. Nelson were discussed
by E.E. Hartwig.
“In some areas of North Carolina very low soycean
yields have been obtained. Experiments are being conducted
in which a program of soil testing together with fertilizer
and varietal experiments are integrated in an effort to ﬁnd
the best method to increase the yield of soybeans to an
economical level.
“Experiments have shown that in many soils
applications of lime are necessary. In experiments on ﬁve
soil types where the pH ranged from 5.0 to 4.1, broad-cast
applications of 2000 to 9600 pounds per acre of dolomitic
limestone increased the yield in each case. The average
increase was 10.9 bushels per acre. It has been found that
manganese deﬁciency will result on some of the dark poorly
drained soils in the lower coastal plain if brought above pH
5.8 to 6.0.
“Potash experiments were conducted on seven soil types
in which the available K20 ranged from 28 to 535 pounds per
acre. Substantial increases were obtained in all cases where
the available K20 was 103 pounds per acre or less when
60 to 120 pounds per acre of K20 was side-dressed at ﬁrst
cultivation.
“Phosphate experiments were conducted at seven
locations on six soil types. Treble superphosphate was
applied in the row at planting at the rate of 40 to 60 pounds
per acre of P205. In one case where the soluble P205 was
32 pounds per acre, an application of phosphate increased,
the yield from 6.4 to 33.6 bushels. In ﬁve cases where the
soluble P205 ranged from 50 to 228 pounds per acre an
application of phosphate increased the yield, on the average.
from 27.5 to 29.4 bushels.
“As a result of these fertilizer trials, it is planned to
conduct fertilizer-varietal experiments on farm ﬁelds where
the yield of soybeans has been less than 20 bushels per acre.
In these experiments, lime and phosphate will be applied
where needed, before or at planting time, and 150 pounds
of muriate of potash will be applied soon after emergence.
Ogden, Roanoke and a local variety will be used.
“Studies on Soil Losses with Soybean and Cotton
Rotations at the Southern Piedmont Conservation

Experiment Station, Watkinsville, Georgia by W.E. Adams–
The following report gives the soil losses in soil erosion
studies for soybean and cotton rotations for the year 1942.
The 57-year average annual rainfall for Watkinsville,
Georgia, is 49.48 inches. The 1942 total rainfall was 50.09
inches; or 0.51 inch excess. Rainfall is generally fairly
well distributed except for a drop in the spring and fall.
The periodic soil losses based on continuous cotton are as
follows:
“September-February 13% of year’s total soil loss
“March-May 20%
“June-August 67%
“The heavy soil losses during the March-August period
are due to the excessive rains which occur during this period.
Generally about 6 rains cause approximately 90 percent of
the annual soil losses.
Page 10: “Following is the runoff and soil loss summary
for 1945 from a 3-year Kudzu-corn rotation on 11 percent
slope, Class IV land;
“Crop; Runoff, percent; Soil loss, Tin
“1. Kudzu (no hay) 6.2 .24
“2. Kudzu (no hay) 5.1 .29
“3. Corn–Kudzu 6.4 1.04
“The following 3-year corn-Kobe lespedeza rotation
also on Class IV land when compared with the corn-kudzu
rotation, illustrates the effectiveness of kudzu in controlling
soil and water losses.
“1945 data (average of 2 plots). Crop; Runoff (%); Soil
loss (T/ac.)
“1. Oats (seed)–Kobe lesped. for seed 15.5 4.69
“2. Volunteer Kobe lesped. for seed 16.9 2.51
“3. Corn–Oats 14.1 5.48
“Soybean Production in the United States, Past and
Future by E.G. Strand–The soybean is a relatively new crop
in American agriculture. Fifty years ago the soybean in the
United States amounted to little more than a garden curiosity.
However, the merits and possibilities of the plant were
recognized by some workers in the United States Department
of Agriculture and at some of the State Agricultural
Experiment Stations. Consequently, in 1898, there was
begun a program of introducing large number of soybean
varieties into this country, primarily from eastern Asia, and
this was accompanied by a program of improvement through
selection and breeding. Thousands of soybean selections
were brought in for study and experiment. During the last 40
years the rise of the soybean as an Amrican crop has been
dramatic. The acreage grown for all purposes expanded from
50,000 acres in 1907 to 460,000 acres in 1917. By 1924
the planted acreage was approaching 2 million, in 1934 it
was over 6 million, and in 1943 it was almost 16 million
acres. Since 1942 soybeans have ranked seventh among
American crops, exclusive of hay and pasture, in acreage of
land occupied. In some counties in the Corn Belt soybeans
have occupied more than one-third of the cropland during
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the war. A substantial industry based on soybeans has been
developed, during the last decade.
“From the early part of the century until less than 20
years ago most of the soybeans in this country were grown
in the eastern states and in the South. A rapid expansion
began in the North Central States in the 1920’s, and by 1934
the two leading states were Illinois and Indiana. In 1944 the
ﬁve leading states were Illinois, Iowa, Indiana, Ohio, and
Missouri, and these ﬁve states accounted for 84 percent of
the acreage harvested for beans in the United States that year.
The ﬁve leading states in the South in soybeans harvested
for beans are now Arkansas, North Carolina, Virginia,
Mississippi, and Tennessee.
“At ﬁrst and for several years, soybeans in the United
States were grown primarily as a forage crop. With the
adoption of improved varieties for bean production a gradual
increase in the proportion harvested for beans began to get
underway. The proportion grown for this purpose increased
rapidly during World War II. In 1944, 72 percent of the total
planted acreage was harvested for beans.
“There has been a strong upward trend in yields of
soybeans in tho United. States as a whole since 1924. The
yields obtained in the Corn Belt have been the major factor
in the national average. Average yields in the Delta ﬂuctuated
moderately from 1924 to 1937, and since then have moved
upward to a level higher than average yields in the Atlantic
Coast region. In the Atlantic Coast region yields have shown
little trend since 1931 although the direction was downward
before that time. Yields in the ﬁve Corn Belt States averaged
60 percent higher than yields in the other two regions during
the four years 1941-44.
“The principal uses of soybeans (i.e., the beans) are for
processing, for seed, and for feed. Processing for oil and
meal constituted a minor use of soybeans until about 1930,
and it was not until 1936 that as much as one-half of the
domestic production was so used. The volume of processing
increased rapidly during the last 10 years. In 1943-44 it was
equal to 74 percent of the production.
“From 90 to 98 percent of the soybean oil meal
produced in the United States is used for livestock feed.
The total quantities used in making soya ﬂour and in the
manufacture of industrial products has never been but a
minor proportion. As for soybean oil, by far the greatest
proportion is used for food purposes (principally in
shortening and margarine) but substantial quantities were
also used in paints and other industrial products before the
war. In 1939 soybean oil comprised 5.6 percent of the totel
production of fats and oils (including butter, lard, tallow,
and all vegetable oils) from domestic materials in the United
States. In 1943, the proportion accounted for by soybean oil
was 11.4 percent.
“The important elements in the price of soybeans
are the prices of soybean oil and of soybean oil meal.
Prices of soybeans in the years ahead will therefore be

intimately affected by the general market situation for highprotein feeds and for all fats and oils, for these are highly
competitive ﬁelds. The factor that will affect the market
situation most will be the level of economic activity and
employment in the nation. A conservative estimate for the
postwar period might be an annual domestic disappearance
in the United States of 11 billion pounds of all fats and oils
and an annual domestic production of 10 billion pounds. If
we assume that soybean oil will account for 8.5 percent of
the total domestic production of fats and oils it would mean
the harvesting of about 6,850,000 acres of soybeans for
beans annually in the postwar period. (This estimate also
involves the following assumptions: that yields will average
20.5 bushels per acre, that 70 percent of the soybeans
produced will be processed for oil and meal, and, that the
average yield of oil per bushel of soybeans processed will
be 9.5 pounds. The acreage of cotton assumed in connection
with this estimate was about 24 million acres). In addition
to the soybeans harvested for beans about 3 million acres of
soybeans would perhaps be grown for hay and other uses”
(Continued). Address: U.S. Regional Soybean Industrial
Products Lab., 205 Old Agricultural Building, Urbana,
Illinois.
24. U.S. Regional Soybean Laboratory. 1946. Second
work planning conference of the U.S. Soybean Regional
Laboratory for the Southern States region, Stoneville,
Mississippi, February 13-15, 1946 (Continued–Document
part III). RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 133. April 8. 19? p.
• Summary: (Continued): Page 13: “The Bureau of
Agricultural Economics is continuing the study of factors
affecting the competitive position of soybeans in the United
States in the years ahead. As a part of this study meetings
were held last fall with several groups of soybean growers
in Illinois and Iowa. In most of the areas represented at
these meetings the majority of farmers expressed the desire
to reduce their acreages of intertilled crops below the
wartime level in order to increase their acreages of oats and
clover, and they indicated that this would generally mean
proportionately larger reductions in acreages of soybeans
than of corn. They made estimates of the acreages of
soybeans that would be grown on typical farms under various
assumed price situations. They also gave information relative
to their experiences and practices in soybean production
and on how soybeans ﬁt into their farming operations. This
information, together with that obtained from other sources,
is being analyzed, at the present time. A report on this study
is to be completed in the next few months and should be
published within the year.
“Wednesday evening, February 13
“Dr. Milner gave an illustrated lecture on the work
being done with soybeans at the Northern Regional Research
Laboratory, Peoria, Illinois. Dr. Milner stressed the value
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of soybean oil in food products and mentioned the request
from oil users that emphasis be placed on the development
of low iodine number soybean strains. He pointed out that
there is some dispute as to what causes reversion in soybean
oil after reﬁning. Some investigators hold to the idea that the
phosphatide [lecithin] portion of soybean oil is responsible
for reversion. However, other reﬁners express the opinion
that the linolenic acid content of the oil is responsible and
base their request for varieties with a low iodine number on
this basis.
“Thursday. February 14–P.R. Henson, Chairman
“Resumé of Comments on the Origin, Objectives and
Present Status of the U.S. Regional Soybean Laboratory,
Stoneville, Mississippi by O.S. Aamodt.
“The nine Bankhead-Jones Regional Research
Laboratories were established ten years ago to carry on
fundamental research on regional problems not provided for
at the time, or contemplated in the future, on regular funds
or state funds provided by the Federal Government. Sixty
percent of the funds provided by Congress was allotted to
the States and 40 percent to the Secretary of Agriculture
for the establishment of Regional Research Laboratories
and for special studies. The Experiment Station directors
in each region in consultation with the U.S. Department
of Agriculture selected the most urgent problems in their
region. A Regional Soybean Laboratory was suggested by
the North Central Directors. The laboratory was developed
cooperatively by the Bureaus of Chemistry and Plant
Industry with an Advisory Committee of the North Central
Experiment Station Directors. When the Northern Regional
Research Laboratory was developed at Peoria, the research
on industrial utilization and processing was transferred to
the new laboratory there. The production and improvement
program and the analytic laboratory remained at Urbana as
the U.S. Regional Soybean Laboratory.
“Early in the war, it was evident that acreage
requirements for soybeans would need to be met in part
outside of the North Central Region. Considerable progress
had already been made in the production of soybeans in
limited areas in the South. It was believed that the acreage
of soybeans could be expanded in the South if the region
had the assistance of the Regional Soybean Laboratory.
The Directors of the North Central Region agreed to make
the facilities of the Laboratory available to the Southern
States, provided additional funds were made available
to take care of the increased costs of the expanded
program. Arrangements were made accordingly with the
understanding that if reductions became necessary at a later
date, they would be in the expanded program. The question
has also been raised as to whether the southern program was
developed as a temporary war-time measure or a permanent
part of the Regional Laboratory. This matter should be
clariﬁed by the Directors of the Region.
“You as technical collaborators representing the 12

cooperating Southern States, together with the Laboratory
staff and representatives of the Division of Forage Crops
and Diseases of the Bureau of Plant Industry, Soils, and
Agricultural Engineering, are responsible for the planning
and conducting of the work in the South. This is a ‘work
planning conference.’ We have associated with us this year
a group of plant pathologists operating on regular and state
funds. We expect to integrate completely the activities of the
two groups as mutually supporting phases of work toward a
common objective.
“Several informal regional conference groups are
also operating in different sections of the country, such
as the alfalfa improvement conference, the corn breeders’
conference, the spring wheat improvement conference,
etc. These groups, having a common interest and purpose,
gather around the table as their activities require to consider
objectives and methods for attaining them. Their procedure
is somewhat as follows: Collect and review the available
information concerning the past, current, and proposed
research work relating to the problem under consideration;
study and correlate the information by means of individual
and group conferences or special committees; prepare reports
and make recommendations to the cooperating agencies;
plan a coordinated program of research; arrange for essential
materials, equipment, and personnel; avoid undesirable
and unnecessary duplication of effort; and secure greater
economy and efﬁciency in the expenditure of funds.
“It is important to recognize that no one plan for
organization can be ﬁnal in all details. The nine U.S.
Department of Agriculture Bankhead-Jones Laboratories
are not organized and operated on the same lines. Neither
are the many informal conference groups operating in all
sections of the country. Each one has adapted its organization
and activities to its dominating requirements, facilities, and
personnel at hand.
“It is also important to recognize that no one research
plan can or will be ﬁnal. To be useful a regional research
program must be dynamic, changing with every new need or
advance. It must permit the investigator to make adjustments
from old or less promising ﬁelds to newer and more fertile
opportunities or possibilities. The important thing is to
arrange all activities so that they may be quickly responsive
to the needs of the future. It is unlikely that the research and
educational patterns of today are likely to ﬁt the needs of
tomorrow.
“One of the most serious problems in meeting the needs
of tomorrow is ﬁnancial limitations. The funds allotted to
the Federal Government are limited by the Congressional
appropriations which, together with budget reductions and
increased operating costs, make it impossible for research
work to expand to meet natural growth requirements.
All of the funds for Bankhead-Jones Laboratories are
obligated to be spent in the ﬁeld. The administrative
subject matter Division is not permitted to spend any
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of the funds in Washington. To help keep our ﬁnances
straight, all payrolls, vouchers, etc., on Bankhead-Jones
funds are ﬁrst cleared through the Urbana Laboratory.
The new disease expenditures clear directly through the
Division of Forage Crops at Beltsville, Maryland. The
entire program is a function of the cooperative regional
organization. It is desirable that each of you keep your
own director fully informed of developments not only in
subject matter, but organization and ﬁnances as well. We are
delighted to have Director Dorman with us this year as the
ofﬁcial representative of the Southern Experiment Station
Directors.”
The next long section is titled “Arranging of the
Uniform Tests, Groups IVS to VIII for 1946,” by L.F.
Williams. It gives the name and source of each strain
[variety] that will be tested in these maturity group areas
in 1946. Interesting private strains are Dortchsoy #2 and
#7, and Coker Selection. The main sources of the seeds
are Urbana, Illinois. Stuttgart, Arkansas. North Carolina
Agr. Exp. Station. Stoneville, Mississippi. Louisiana Agr.
Exp. Station. Bureau of Plant Industry Station, Beltsville,
Maryland. Address: U.S. Regional Soybean Industrial
Products Lab., 205 Old Agricultural Building, Urbana,
Illinois.
25. U.S. Regional Soybean Laboratory. 1946. Second
work planning conference of the U.S. Soybean Regional
Laboratory for the Southern States region, Stoneville,
Mississippi, February 13-15, 1946 (Continued–Document
part IV). RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 133. April 8. 19? p.
• Summary: Page 17: “Dates of Planting Studies
“All agreed that additional information was needed on
dates of planting. There was, however, a wide divergence
of opinion on the method to use. One method suggested
was to plant all uniform groups at two or three dates. This
method would give valuable information on the intervarietal
response to date of planting but it did not meet with the
general approval of the group because of the lack of labor to
handle the added work involved. It was also felt by some of
the men that this method would not give all the information
needed.
“In some areas it is a customary practice to plant
soybeans after early crops, such as potatoes and small
grains. It was the opinion of the men from those areas that
an experiment should be conducted in which the late date of
plantings should actually follow the early crop. The general
opinion seemed to be that in a case of this kind, that at least
one entire uniform group should be used.
“There were others in the group who thought that this
test should be continued about the same as it has been in
the past. The method would be to use three or four varieties
adapted to that area and plant at several dates. Sufﬁcient
dates would be used to ﬁnd the extremes in planting dates.

“Since there were so many suggestions on methods of
conducting the date of planting experiment, it was decided
not to try to conduct a uniform plan. In each state where it is
thought necessary to work on this problem, an experiment
will be conducted that best suits that area.
“Thursday evening, February 14
“W.J. Morse gave an illustrated talk on soybean culture,
marketing, and utilisation in the Orient. Dr. J.S. Adams
showed a colored motion picture on the ﬂame cultivator used
in killing weeds in cotton and to a small extent in soybeans.
In the use of the ﬂame cultivator on soybeans two years ago
it was found that with slow speed the soybean plants were
injured more or less, cracking open the stems. With high
speed, there was much less injury. During the past summer
tests with the ﬂame cultivator on soybeans showed no injury.
“Friday, February 15–H.Y. Marston, Chairman
“Report of the Soybean Pathological Work During the
Past Season and. Plans for the Coming Year presented by
W.B. Allington.
“The following members participated in the pathological
conference:
“S. Chilton
“E.M. Cralley
“S.G. Lehman
“J.L. Weimer
“W.B. Allington
“Soybean seed treatments in 1945 increased stands
in most instances but increases in seed yield were not
signiﬁcant. Arasan proved to be consistently better than
the other chemicals used. Dr. Cralley reported one case in
Arkansas where N.I. Ceresan was outstanding in increasing
the stand as contrasted to the other chemicals. It was agreed
that the seed treatment test should be revised in 1946 and
that 5 seed lots be used, each lot being affected by a speciﬁc
disease or condition. Only one chemical, Arasan, is to be
used at the 2 oz/bu. rate. Three dates of planting are to be
recommended but the number of dates at each location
was left to the judgment of the cooperator. Notes are to be
taken on stand and disease control but the harvesting for
yield is optional. The question was discussed relative to
the possibility of recommending a lower rate of seeding
of soybeans in combination with seed treatment but no
speciﬁc conclusion was reached. Dr. Lehman reported that
his data indicated a differential response of varieties to seed
treatment, the variety Herman responding better than most
others.
“The testing of varieties for resistance to Sclerotium
rolfsii by Dr. Weimer at Experiment, Georgia, has disclosed
no resistance. Most of the varieties in all the uniform yield
nurseries have been tested. The method used consists of
growing the inoculum on sterile oats in giant cultures and
placing the inoculum in contact with the base of the plants,
covering it later with a small amount of soil. In 1944, a few
plants in several varieties survived. Seed was saved from
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these plants and planted in 1945 in plant rows which ware
inoculated. All of these plants were readily killed by the
fungus, indicating that the plants had merely escaped and
had no resistance of importance. In another test, plants were
grown at various spacings in the row which was inoculated
at one end by the same method. The plants at the point of
inoculation were killed but the infection failed to spread
along the row, even in cases where the plants were so thick
that they were almost in contact with each other. This
indicates that the soil environment was not too favorable
for the disease, since in nature the fungus is commonly
observed to spread from plant to plant on the surface. There
is a question, however, as to whether the method used for
inoculation is not too drastic, covering up some useful
resistance. It was agreed that the present method was rapidly
eliminating all the varieties as a source of resistance, and that
if none are found to be resistant, the method might then be
revised if possible and the tests made over again.
“The nematode resistance tests at Experiment, Georgia,
were not productive in 1945 due to lack of infection. It was
agreed that the test should be abandoned at that location
and that Dr. Weimer and Mr. Stephens make tests at or
near Tifton, Georgia, where nematode infection is more
dependable. The possibility of biologic races of nematodes
affecting varieties differently was recognized and discussed.
It is the plan that a test will be made also in 1946 at Raleigh,
North Carolina, under the direction of Dr. Lehman.
“The work on bacterial leaf spots (i.e. bacterial pustule
and bacterial blight) was discussed by Drs. Lehman and
Allington. The use of a power sprayer in ﬁeld planted
nurseries, delivering the bacterial suspension against the
leaves with considerable force, was effective in inducing
epidemics suitable for disease resistance evaluation. The
time of day of inoculation. however, was shown to be very
important. The main consideration apparently was to be
sure to inoculate when stomata are wide open which, on
the varieties tested, proved to be during the brightest part
of the day. By using this method heavy infection was easily
secured and disease resistance evaluation could be made
about ten days later. The variety C.N.S. displayed extreme
resistance to bacterial pustule at Raleigh. North Carolina,
Columbia, Missouri, and Urbana, Illinois, where it was tested
in artiﬁcially inoculated nurseries. Unfortunately it is very
susceptible to bacterial blight. The variety Ogden also has
considerable resistance to bacterial pustule but apparently
a different type than C.N.S. The Missouri strain S55-19
showed slight resistance to bacterial blight at Urbana. At
Raleigh, North Carolina, an experiment was conducted to
measure the damage caused by bacterial pustule. Certain
rows in the ﬁeld were protected from infection by the use
of copper dusts. Highly signiﬁcant increases in yield were
obtained in the protected rows. Certain dust failed to give
much protection. It was not entirely clear as to whether
the increase in yield was entirely due to protection or to

stimulation by copper. This work will be continued by Dr.
Lehman. The work in Dr. Lehman’s laboratory on purple
spot caused by a Cercorpora has shown that by proper
inoculation under high humidity conditions the fungus
infects the pods and induces the purpling of the seed. The
external symptoms on the pods are minute necrotic spots
and are apparently difﬁcult to see. Heretofore it has not been
known to infect the pods. The information on brown stem
rot, found in 1944 and 1945 in the midwest, was presented.
The symptoms, consisting of browning of the stem pith and
eventual lodging and dying of the plants, was discussed. The
identity of the fungus responsible is unknown. Brown stem
rot was the cause of complete loss in some ﬁelds of Illinois
in 1945 and it is estimated that the central part of the state
sustained at least a 10 percent loss from this disease. It is
doubtful if this disease will appear in the South because of its
apparent low temperature requirements for development as
observed under artiﬁcially controlled conditions.
“Dr. Chilton at Baton Rouge [Louisiana] will direct
work on soybean diseases at that location starting in the near
future. He will be more interested at ﬁrst in a survey type of
study in order to gain more information as to which diseases
are most damaging and most urgently need control measures.
“Diseases were not serious in any areas of the South
in 1945. Bacterial blight was quite prevalent as contrasted
to previous years, apparently because of the cool season.
Bacterial pustule was less severe than usual except in
isolated cases.
“Submitting Sales for Chemical Analysis.
“The work at the Laboratory can be speeded by (1)
Screening the samples over a hand sieve (8/64 x 3/4 suitable
for most varieties) to clean out split seeds, dirt, and other
foreign material and (2) include agronomic data sheets in
the package with the samples. Where an extra variety is
included in a uniform group, that variety with the agronomic
data should be inserted at the bottom of the page on the
sheet giving the data for that group. Blank data sheets can
be obtained from the Laboratory to use to give the data for
supplemental tests, seed, of which are sent in for analysis.”
Address: U.S. Regional Soybean Industrial Products Lab.,
205 Old Agricultural Building, Urbana, Illinois.
26. Carr, Robert B. 1946. Soybean varieties in the YazooMississippi Delta, 1944-1945. Soybean Digest. July. p. 1213.
• Summary: “The Delta Experiment Station, a branch of
the Mississippi Agricultural Experiment Station, located at
Stoneville, Mississippi, began its soybean research program
in 1920, and by 1942 this program became one of the
station’s major projects. Since that period there has been a
gradually increasing interest in soybeans in the Delta. The
initiation of the southern regional program in 1943, with
headquarters for the Southern states at the Delta Station,
resulted in an expanded breeding and testing program under
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Mississippi conditions. In 1944 and 1945, introductions,
progenies, selections and varieties under test numbered
approximately 3,000.”
“These investigations, concerned primarily with the
production of better varieties of soybeans for industrial
utilization and adapted to Delta conditions, may be divided
rather broadly into: (1) The development of superior material
by hybridization and through selections within introductions
and established varieties; and (2) subsequent evaluation
through ﬁeld tests of these selections and varieties as to
their date of maturity, yield, seed quality, and oil and protein
content.
“Grouped According to Maturity: The 2,000 to 2,500
hybrid lines of approximately 75 crosses now under
observation, represent the best blood lines of varieties
adapted to northern, southeastern and southern conditions.
These crosses were made by Dr. Leonard F. Williams of the
U.S. Regional Soybean Laboratory, Urbana, Illinois, and
Dr. E.E. Hartwig and Mr. J.A. Rigney of the U.S. Regional
Laboratory and the North Carolina Agricultural Experiment
Station, Raleigh, North Carolina, respectively. The maturity
range of this material extends from early August to late
November. In 1944 approximately 30 of the most promising
commercial varieties were in the uniform variety yield tests
and approximately 200 other varieties and selections were
in preliminary yield tests. In 1945 the number of varieties
in the uniform tests was increased to approximately 40, and
the number in the preliminary test, including hybrid lines, to
approximately 600. During 1944 and 1945 a number of these
tests were conducted at several locations to determine the
adaptation of these varieties and strains to conditions in the
Yazoo-Mississippi Delta.
“Since the normal maturity of existing varieties, adapted
to southern conditions, ranges from early September to early
November, the varieties tested were grouped according to
maturity in order to obtain more accurate information on
the performance of each variety. They were grouped as
follows: (1) early strains maturing prior to September 15;
(2) medium strains, October 1 to October 15; (3) mediumlate strains, October 15 to November 1; and (4) late strains,
those maturing after November 1. At present there are
no promising varieties which normally mature between
September 15 and October 1.
“Plantings were made on four major soil types in the
Delta, extending from the northern to the southern part
of the area. The soils for the several locations are: Dubbs
silt loam at Tunica; Robinsonville very ﬁne sandy loam at
Stoneville; Yazoo silt loam at Anchorage; and Sharkey clay
soil (commonly known as ‘buckshot’) at Onward.
“Plant height and lodging notes were taken on the
varieties as they matured. Yields were determined from the
weight of seed harvested from a 16-foot section from each
of the four one-row plots of each variety. All yields were
analyzed statistically to determine whether the differences

were signiﬁcant. At some locations the two seasons varied to
such an extent, primarily in the amount and distribution of
rainfall, that the yield and rank of some varieties was quite
different.
“The quality and size of seed of each variety was
recorded, and a composite sample taken for chemical
analysis. All analyses were made by the U.S. Regional
Soybean Laboratory at Urbana, Illinois. Two-year average
yields for 1944-45, other agronomic and morphologic data,
percentage of protein, oil, and the iodine numbers of the oil
are summarized by maturity groups in tables 1, 2, 3, and 4.
“Early Varieties: Many planters have expressed an
interest in a soybean that can be combined before the peak
of the cotton picking season. This has assumed increasing
importance as the labor supply dwindled during the war
years. Consequently, one of the aims of the soybean breeding
program at the Delta Experiment Station is to develop an
early maturing variety of soybeans.
“The early maturing strains being tested at the present
time by the Delta Station are better adapted to northern than
to southern conditions, ‘being among the best for Kentucky,
Missouri, southern Illinois and southern Indiana, where they
mature during the cool fall months, producing excellent
yields of high quality seed. Under Delta conditions, however,
the same strains mature from late August to early September.
“The highest yielding early varieties in the Delta in
1944-45 were: C101, a new strain developed by the Indiana
Agricultural Experiment Station; and S100 developed by the
Missouri Agricultural Experiment Station...”
Continues to discuss: More early varieties. Medium
varieities (Ogden). Medium-late varieities (Roanoke,
Volstate). Late varieities (Delsta, Mamloxi, Mamotan,
Nanda).
Tables give a “Summary of agronomic and chemical
data for the soybean varieties and strains, 1944-45.” (1)
Early maturing strains. (2) Medium maturing strains. (3)
Medium-late maturing strains. (4) Late maturing strains.
A map shows the Mississippi Delta, located between
the Mississippi River and the Yazoo River (which meet at
Vicksburg), and the various locations where the soybean
tests are conducted. Address: Asst. Agronomist, Delta Branch
Exp. Station, Stoneville, Mississippi.
27. Staff of the Southern Section of the U.S. Regional
Soybean Laboratory. comps. 1946. Results of the
Cooperative Uniform Soybean Tests: Part II. Southern
States–1945. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 136. July. 110 p.
https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/45soybook.pdf
• Summary: This entire document, including the cover, is
typewritten.
At the top of the title page is written:
“U.S. Regional Soybean Laboratory

© Copyright Soyinfo Center 2014

BIOGRAPHY OF EDGAR E. HARTWIG (1913-2018) 44
“Urbana, Illinois.”
Below the title is written:
“United States Department of Agriculture
“Agricultural Research Administration
“Bureau of Plant Industry, Soils, and Agricultural
Engineering
“Division of Forage Crops and Diseases
“cooperating with
“State Agricultural Experiment Stations.
“(Not for Publication)
“July 1946
“RSLM 136.”
Contents: Introduction. Cooperation. Location of
cooperative nurseries. Map of Southern Region. Methods.
Uniform Test, Group III. Uniform Test, Group IV-S. Uniform
Test, Group VI. Uniform Test, Group VII. Uniform Test,
Group VIII. Uniform Dates of Planting Tests.
Pages 4-5: Location of cooperative nurseries and
cooperators.
Page 6 (Fig. 1): Map of southern states showing location
of most of the cooperative uniform tests, 1945. Page 6a:
Subdivisions of the Southern Region (from left to right):
West (Texas and Oklahoma), Delta (Louisiana, Mississippi,
Arkansas, Missouri), Upper and Central South (Tennessee,
Kentucky, West Virginia), Southeast (including all of
Alabama, Georgia, Florida, and South Carolina), and East
Coast (North Carolina, Virginia).
Page 7: Methods: Tell show the following are measured:
Yields. Chemical composition. Lodging. Shattering.
Height (of plants). Maturity. Seed quality (rated from
1 to 5). Statistical analysis (by analysis of variance).
Address: 1. Principal Agronomist; 2. Senior Agronomist; 3.
Agronomist; 4. Asst. Agronomist, Bureau of Plant Industry,
Soils, and Agricultural Engineering, Agricultural Research
Administration, U.S.D.A.
28. Collins, E.R.; Nelson, W.L.; Hartwig, E.E. 1947.
Proﬁtable soybean yields (Five steps will do it). North
Carolina Extension Circular No. 295. Jan. 4 p.
• Summary: “1. Have your soil tested, and lime accordingly.
Send a sample of soil to the N.C. [North Carolina]
Department of Agriculture, Soil Testing Division, Raleigh,
N.C., for a lime recommendation. Your county agent can
advise on how to take the sample. Apply agricultural
(dolomitic) limestone when needed, at least 2 months in
advance of planting.
“2. Provide adequate plant nutrients. Soybeans have
high potash and phosphate requirements. Each bushel
contains approximately 3/4 pound of P2O5 and 1½ of K2O.
A 40-bushel crop of beans will remove the equivalent of
about 150 pounds of 20% superphosphate and 120 pounds of
50% muriate of potash (300 lbs. of 0-10-20).
“Fertilize with 400 pounds per acre of 0-10-20 unless
beans are grown in rotation with a heavily fertilized truck

crop. Apply fertilizer in bands 2 to 3 inches on each side and
1 inch below the seed, or mix in the row with at least an inch
of fertilizer-free soil between the fertilizer and the beans.
Fertilizer will injure the stand if it comes in direct contact
with the seed.
“3. Insure a good stand of an adapted variety. Ogden
and Roanoke are the recommended varieties. Roanoke is
preferred on the lighter soils of the Coastal Plain and also
in the Piedmont. Plant 10 to 12 beans per foot in 3 to 3½
foot rows (45 to 65 lbs. per acre). A good stand is essential
for high yields. Germination tests may be obtained from the
Seed Testing Division of the N.C. Department of Agriculture.
When the germination is below 85%, treat with Arasan at
rate of 2 ounces per bushel.
“4. Prepare a good seed bed. Destroy all weeds before
planting. Planting between May 1 and 20 usually gives the
best results. If the soil is dry, delay planting until moisture is
favorable for rapid germination.
“5. Control weeds. Closely spaced, vigorous plants will
assist in weed control. Cultivate closely the ﬁrst time, being
careful not to cover the plants. Stop cultivating when plants
are 18 to 24 inches high.”
Page 2: Table: “Yield response from lime and fertilizer
on Ogden soybeans–1946.” In 6 counties and 9 soil types
shows a dramatic response to lime + fertilizer.
Page 3: Bar chart. “Average yields, treatment costs,
and returns per acre from 9 soybean experiments in 1946
(Ogden variety).” The increased yield from each treatment
far outweighed the cost of the treatment.
Page 4: Table: “Soybean yields, maturity date, percent
oil, and seed holding.” Address: Agric. Exp. Station, Raleigh,
North Carolina.
29. Adair, C. Roy. 1947. Third work planning conference
of the U.S. Soybean Regional Laboratory for the Southern
States region, Memphis, Tennessee, February 5-7, 1947.
RSLM (U.S. Regional Soybean Laboratory Mimeograph,
Urbana, Illinois) No. 142. 29 p. Feb. 7.
• Summary: “The third work planning conference of
the collaborators conducting the soybean improvement
program in cooperation with the U.S. Regional Soybean
Laboratory was held at Hotel Peabody, Memphis, Tennessee,
on February 5-7, 1947. The conference was called for the
purpose of reviewing accomplishments during the past
season and planning the research program for the coming
year. The two previous conferences were held at the
Mississippi Agricultural Experiment Station, Delta Branch
Station, Stoneville, Mississippi, the headquarters of the
southern section of the Laboratory. However, it was decided
to hold this third meeting in Memphis to effect a saving in
time and travel expense for the conference members.
“Wednesday, February 5–P.R. Henson, Chairman
“The conference was called to order at 9:00 a.m. with
the following State and Federal men in attendance:
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“Aamodt, O.S., Head Agronomist, Forage Crops &
Diseases, USDA, Beltsville, Maryland
“Adair, C.R., Agronomist, U.S.D.A., Rice Branch
Station, Stuttgart, Arkansas
“Allington, W.B., Pathologist, Forage Crops & Diseases,
Urbana, Illinois
“Carr, R.B., Agronomist, U.S. Regional Soybean
Laboratory, Stoneville, Mississippi
“Cartter, J.L., Agronomist, U.S. Regional Soybean
Laboratory, Urbana, Illinois
“Chance, F.S., Director, Tennessee Agr. Exp. Station,
Knoxville, Tenn.
“Collins, F.I., Chemist, U.S. Regional Soybean
Laboratory. Urbana, Illinois
“Dameron, J., Agronomist, Cotton Branch Station,
Marianna, Arkansas
“Erdman, L.W., Bacteriologist, U.S. Department of
Agriculture, Beltsville, Maryland
“Feaster, C.V., Agronomist, U.S. Regional Soybean
Laboratory, Columbia, Missouri.
“Gore, U.R., Agronomist, Georgia Experiment Station,
Experiment, Georgia
“Gray, J.P., Agronomist, Louisiana Experiment Station,
Baton Rouge, La.
“Hartwig, E.E., Agronomist, U.S. Regional Soybean
Laboratory, Raleigh, North Carolina
“Henson, P.R., Agronomist, U.S. Regional Soybean
Laboratory, Stoneville, Mississippi
“Holman, L.E., Agricultural Engineer, Div. Agr.
Engineering, U.S.D.A., Urbana, Illinois
“Johnson, H.W., Pathologist, Forage Crops & Diseases,
U.S.D.A., Stoneville. Mississippi
“Long, O.H., Agronomist, Tennessee Agr. Exp. Station,
Knoxville, Tennessee
“McVickar, M.H., Agronomist, Virginia Agr. Exp.
Station, Blacksburg, Virginia
“Marston. H.W., Agricultural Research Administration,
USDA, Washington, D.C.
“Milner, R.T., Chemist, Northern Regional Research
Laboratory, Peoria, Illinois
“Morse, W.J., Agronomist, Forage Crops & Diseases,
U.S.D.A., Beltsville, Maryland
“O’Kelly, J.F., Agronomist, Mississippi Exp. Station,
State College, Mississippi
“Sayre, C.R., Agronomist, Delta Experiment Station,
Stoneville, Mississippi
“Schember, V.E., Agronomist, Texas Agr. Exp. Sta.,
College Station, Texas
“Sprague, H.B., Agronomist, Texas State Research
Foundation, Dallas, Texas
“Staten, H.W., Agronomist, Oklahoma Agr. Exp. Station,
Stillwater, Oklahoma
“Williams. L.F., Agronomist, U.S. Regional Soybean
Laboratory, Urbana, Illinois

Page 2: “A Coordinated Approach to Regional Research
Problems in the Southern States by F.S. Chance–The
ﬁrst speaker on the morning program was Director F.S.
Chance of the Tennessee Agricultural Experiment Station
who welcomed the collaborators to the State. Dr. Chasse
discussed the aim of the Southern Station Directors to
coordinate their programs on mutual problems to the
extent that work at the stations will be replication and not
duplication.
“Several proposed Flannagan-Hope projects were
discussed. Marketing projects on the problems of cotton and
tobacco have been more difﬁcult to outline than projects on
poultry and dairy products, or on marketing of perishable
products. Among the present projects under Flannagan-Hope,
those on marketing will get ﬁrst consideration. The southern
stations are joining in the printing of research bulletins
covering certain phases of activity, among these being the
work at the Vegetable Breeding Laboratory. The Southern
Directors are looking forward to continued cooperation of
this kind.
“The Place of Soybeans in an Efﬁcient Agriculture
in the South by C.R. Sayre–In general farm incomes for
1946 averaged three times those received in 1935-39. This
reﬂects a strong purchaser demand for farm products which
is likely to continue for most commodities through much
of 1947. Fats and oil prices are apt to be maintained at
favorable levels relative to other products. When a world
market perspective is used, there is a shortage of fats and
oils of startling proportions. Assuming pre-war levels
of consumption, the requirements in 1946 were 5 to 6
million tons. Supplies of fats and oils available for export
from all sources were about 3 million tons. The extent to
which this world-wide demand is satiated depends upon
the accumulation of purchasing power through favorable
trade balance, loans, or relief allocations for many war-torn
countries. It is of interest in passing that the United States
became a net exporter of fats and oils for the ﬁrst time during
World War II. Our expanded production–particularly of
soybeans–and restricted consumption resulted in the shift.
“It is estimated that this country could have used an
additional million tons of fats and oils in 1946 had supply
conditions permitted. Unless extremely chaotic conditions
develop from industrial descriptions, demand for farm
products in general should remain at a high level, and, a
large crop of soybeans in 1947 could probably be moved at
favorable prices.
“So far soybeans have been ‘on the third team’ when
you consider the prevailing farming systems in most parts
of the South. This, of course, does not detract from their
importance as an enterprise for research and improvement,
but it is reﬂected in the attitude toward the crop in many
sections. This exists in the minds of many agricultural
workers as well as farmers. Some of it has grown out of
early disappointments when soybeans did not attain the
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spectacular yield levels nor have quite all the soil-building
qualities which were included in their ‘advanced billing.’
Then, too, many people appraise a crop by looking at
historical acreages, yields, and volume of production. These
in no way reﬂect the future potentialities of soybeans, if they
are improved in the future, in balanced and efﬁcient farming
systems in many parts of the South.
“We should appraise the enterprise in terms of their
place in the best adapted farming systems in each major
production situation in each production area of the South.
Space limitations permit mentioning only three. In the
Mississippi Delta it is estimated that 75 percent of the
farming systems would be cotton, cash grain (including
soybeans), and roughage systems in an efﬁcient agriculture.
Soybeans would be one prospect for some of the land which
is not of top-notch quality for cotton. On farms where
soybeans, small grains, and possibly combinable sorghums
were grown, machinery costs for these crops could be kept at
a minimum.
“In the Tidewater area of Virginia and North Carolina,
commercial soybeans have been ﬁtted in to good advantage.
There is little cotton grown on farms in the area, and
soybeans help to balance out the utilization of both labor and
equipment.”
Note: The Tidewater area or region of these two states is
the low-lying Atlantic coastal plain in southeast Virginia and
northeast North Carolina. In these areas, the water level rises
when the tides come in.
“The Piedmont [foothills, between the Tidewater area
and the Blue Ridge Mountains] presents a different situation.
It is difﬁcult to expect economic success with a cash crop
alternative that is not a high-valued labor-intensive enterprise
in most parts of this area. Grain crops for feed for livestock
appear to present a more favorable opportunity, and in most
instances they would contribute less to erosion than do
soybeans.
“Work of the Northern Regional Research Laboratory,
by R.T. Milner–The work of the Northern Regional Research
Laboratory on other commodities, such as agricultural
residues and cereal crops, was ﬁrst summarized. From
agricultural residues, there have been produced (1) Noreseal,
a cork substitute, now being tried on a commercial scale with
70,000 bottles; (2) a soft grit blasting process for cleaning
machinery, now in commercial use; (3) Noreplast, a plastic
molding powder containing up to 50 percent of residues; (4)
furfural products of interest to synthetic chemical producers;
(5) a new process of pulping straw, now being given
commercial trial in Holland and of much interest here; and
(6) synthetic liquid fuels, with a semi-works plant using one
ton of corncobs per day, now in experimental operation at
this Laboratory.
“Cereal crops work is in progress on (1) study of
starch granules at different stages of maturity; (2) alcohol
as a motor fuel; (3) improved feed and food products from

fermentation processes; (4) ﬁbers both from zein, a corn
protein, and from amylose or acetylated amylose; (5) better
steeping agents; (6) glucose sirup from wheat ﬂour; and (7) a
survey for better antibiotics.
“The most important soybean research project of
the Northern Laboratory has been a study of the ﬂavor
stability of the oil. For this purpose, a great deal of work
has been required to establish a means of testing reversion.
No chemical method could be found so a taste panel of
ten experienced tasters was established. This group meets
twice daily and their results are evaluated statistically. The
results to date are inadequate to solve the problem, but
are more hopeful than at any time during the eleven years
the laboratory has been working on the stability problem.
It is clear that soybean oils produced commercially differ
markedly in stability, that part of these differences are caused
by bad practices in processing the beans, that many oils are
greatly beneﬁted by use of 0.01 percent citric acid during
deodorization, and that this treatment improves both expeller
and extracted oils” Continued. Address: Secretary of the
Conference, Memphis, Tennessee; U.S. Regional Soybean
Laboratory, Urbana, Illinois.
30. Adair, C. Roy. 1947. Third work planning conference
of the U.S. Soybean Regional Laboratory for the Southern
States region, Memphis, Tennessee, February 5-7, 1947
(Continued–Document part II). RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 142.
29 p. Feb. 7.
• Summary: (Continued): “Work on soybean oil for
protective coatings continues. Norelac, a rubber substitute,
and Norepol, a polyamide useful for heat-sealing and paper
coating, are two products of the Northern Laboratory that
have received commercial trials. New catalysts have been
found to have increased conjugation to soybean oil, and can
[page 4] produce a product which dries to a wrinkled ﬁlm in
one hour without metallic drier. Lime (5 percent) in soybean
oil paints has been found to be very beneﬁcial. Applications
of soybean protein to paper coating and shotgun shell casings
have been made.
Note: This is the earliest document seen (Oct. 2017) that
mentions the use of soy protein as a glue for shotgun shell
casings.
“Report of Collaborators
“Each of the collaborators presented a report on the
accomplishments of the soybean research program during
the past season and described the position of soybeans in
the general farming system of his state. Mr. E.F. Schultz,
the collaborator from Alabama, was unable to be present
but submitted a statement of progress to be included in the
report. A report covering research in southeast Missouri is
also included.
“Alabama report by E.F. Schultz–Uniform nursery
groups VI, VII, and VIII were planted at Fairhope,
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Crossville, Belle Mina, and. Tallassee. All tests were
harvested except Group VIII at Tallassee.
“The Alabama nursery was reduced from about 300
strains to 45. Of these 45 strains, 3 that had showed promise
were planted adjacent to the regional nurseries at all four
locations in Alabama so that their yields could be compared
with those of the varieties in the regional tests. The yields of
the three strains were no better than those of the varieties in
the regional tests but still as good as the rest of the Alabama
nursery.
“It is entirely probable that, since our best strains do not
seen better than commercially available varieties, soybean
breeding work in Alabama may be set aside for a while.
“Other work with soybeans has already been
discontinued in Alabama, the regional nurseries and the
Alabama nursery being the only soybean work in progress
during the past year.
“Arkansas report by C.R. Adair–The estimated acreage,
yield per acre and total production in Arkansas in 1946
increased 256, 143, and 368 percent, respectively, compared
with the averages for 1935-1944. The acreage harvested for
seed during the period 1935-44 was 115,000 acres; for 1945
it was 209,000 acres; and for 1946 it was 295,000 acres. The
average yields per acre were: for 1935-44, 12.9; for 1945,
16.0; and for 1946, 18.5 bushels. The total production for
those periods was: 1935-44, 1,484,000; 1945, 3,344,000; and
1946, 5,458,000 bushels.
“The increase in acreage, yield per acre, and, total
production has been brought about by the demand for oil
seed crops and the resulting increase in price per bushel, the
introduction of higher yielding varieties, growing soybeans
on the better land instead of other cash crops, and the use of
better cultural practices.
“The 1946 season was one of contrasts in Arkansas.
At most places where the tests were conducted there was
excessive rainfall during May. Near drought conditions
prevailed in late summer at Stuttgart, Marianna, and Desha
county; and there was insufﬁcient rainfall at Fayetteville in
August. The mean daily temperatures were below normal
throughout most of the season.”
Page 14: South Carolina report by W. R. Paden–
Soybeans have been grown in South Carolina for many
years. Most of the crop has been grown for forage but during
the past few years the proportion grown for seed has been
increasing. An average of 28,000 acres was grown for forage
in the ten-year period, 1935-44; 20,000 acres in 1945; and
24,000 acres in 1946. The acreage grown for seed during
these same periods was 10,000; 8,000; and 16,000 acres,
respectively. The yields per acre were 6.9, 7.0, and 6.0
bushels for the same period, respectively. This increase in
acreage planted for beans and increase in yield per acre is
undoubtedly a result in the use of improved bean varieties.
“The uniform nursery tests have been conducted each
year at Clemson [South Carolina] and at two of the branch

stations, Pee Dee and Edisto, since the tests were ﬁrst
started. Both early and late plantings on Cecil sandy loam
(upland) soil last year at Clemson and one medium early
planting on Congaree silt loam (bottomland) soil were made.
The average yield of ten varieties (Group VII) on the Cecil
soil was 17.3 bushels for the early planting in comparison
with 13.0 bushels for the late planting. The protein and oil
contents were also slightly higher from the earlier planting.
The highest yield from the early planting was made by the
N44-92 variety with 20.6 bushels and from the late planting
by Volstate with 23.0 bushels. Wood’s Yellow produced the
highest yield, 40.2 bushels on the Congaree silt loam. Field
tests with the Ogden variety showed that this variety was a
high producer of seed; but due to its heavy shattering, it is
necessary to harvest immediately after maturity especially on
the light soils. Two dates of planting were made at the Edisto
Station with an average yield of 24.8 bushels for the early
and 22.2 bushels for the late planting. The highest yield from
the early planting was made by the N44-774 variety with
32.1 bushels and from the late planting was N44-92 with
27.6 bushels per acre.
“No breeding or selection work is being done by the
experiment station other than the testing of selected strains
by Dr. Hartwig at the Pee Dee Station. Coker’s Pedigreed
Seed Company at Hartsville, South Carolina, has some
soybean breeding underway and appears to have one or two
promising varieties which should soon be ready for release.
“Tennessee report by O.H. Long–According to Release
No. 696 of the Department of Agriculture Statistical Service,
Nashville, soybeans for seed were harvested from 45,000
acres in Tennessee in 1946 with an average acre yield of
18.0 bushels. The average yield compares with 14.5 bushels
obtained in 1945 and 8.2 bushels for the 10-year period,
1933-1942. It is believed that this increase in acre yield was
due to favorable growing conditions generally throughout
the State in 1946, as well as the increased use of improved
varieties, particularly the varieties Ogden and Volstate which
were developed by the Tennessee Agricultural Experiment
Station.
“A release from the U.S. Department of Agriculture,
Production and Marketing Administration, Nashville, has
suggested a goal of 80,000 harvested acres of seed soybean
in 1947 with a total production of 1,120,000 bushels.
“Uniform Soybean Nurseries, Groups IVS and VI,
were grown at three locations in Tennessee in 1946. These
were located at Knoxville, Crossville in East Tennessee, and
Jackson in West Tennessee. The highest yields were obtained
at Jackson, the mean yield being slightly over 30 bushels as
an average of the two groups. The next highest yields were
obtained at Knoxville where the mean yield was slightly...”
(Continued). Address: Secretary of the Conference,
Memphis, Tennessee; U.S. Regional Soybean Laboratory,
Urbana, Illinois.
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31. Adair, C. Roy. 1947. Third work planning conference
of the U.S. Soybean Regional Laboratory for the Southern
States region, Memphis, Tennessee, February 5-7, 1947
(Continued–Document part III). RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 142.
29 p. Feb. 7.
• Summary: (Continued): Page 20: “Thursday afternoon,
February 6–R.W. Marston, Chairman Special Topic–Factors
Affecting Soybean Production
“Legume Inoculation in the South with Special
Reference to Soybeans by Lewis W. Erdman–Data taken
from New Jersey Station Bulletin 607 were given to picture
the nitrogen balance in the soils of the United States. The
annual additions of 5,464,566 tons of nitrogen ﬁxed by
symbiotic bacteria in legumes (including 1,698,794 tons for
harvested crops; 2,320,772 tons for pastures in farms; and
1,445,000 tons for pastures not in farms) plus 4,366,170
tons ﬁxed by non-symbiotic microorganisms represented
roughly 9/16 of the total nitrogen income from all sources
amounting to 16,450,000 tons. Total annual losses amounted
to 23,660,000 tons, making a net annual loss of 7,210,000
tons.
“Since 1930 these losses have been reduced
considerably, due to the efforts of the Soil Conservation
Service. Likewise, additions of nitrogen have been materially
increased due to the huge increase in acreages of inoculated
legumes, especially during the war years.
“In 1929 estimated total production of legume bacteria
cultures for all cross inoculation groups was around
1,500,000 bushel units. Now the estimated annual production
of legume inoculants is around 22,500,000 bushel units. It
was further estimated that of this total, about 15,000,000
bushels have been prepared for the inoculation of soybeans.
Soybean bacteria (Rhizobium japonicum) are specialists–
some do better on certain varieties, and there is evidence
that adaptation of strains of bacteria for different varieties
in a given locality may be an important factor. Also, the
problems of breeding for increased quality, oil content, etc.,
may inﬂuence the genetic factors within the plant that carry
the ability to be nodulated and to enter into an efﬁcient
symbiosis with the Rhizobium. Laredo and Peking soybeans
have always presented an inoculation problem to the soil
bacteriologist, in that they are more difﬁcult to successfully
inoculate than other varieties. Soybeans are grown in corn
belt soils at a time when there is a maximum production
of NO3 nitrogen by soil organisms. When NO3 is present,
soybeans utilize it; and the need for ﬁxation is lessened. This
may account for the relatively small amount of nitrogen ﬁxed
by soybeans. A 25-bushel soybean crop, requires about 125
pounds nitrogen. It is doubtful if more than 50 pounds per
acre are ﬁxed under corn belt conditions, consequently high
yields are produced at the expense of soil nitrogen.
“In the south, soils are notably deﬁcient in nitrogen
as well as certain other nutrients. Low State averages

mentioned in the State reports seem to offer a challenge for
better cultural and fertilizer practices and perhaps inoculation
research on soybeans.
“There is a need for more accurate data showing the
amounts of nitrogen ﬁxed by different legumes growing
under different soil and climatic conditions. With the new
technique using the stable isotope N15, it will be possible
to calculate the effect of various levels of fertility on the
amount of nitrogen ﬁxed by various legumes.
Page 24: “Soybean meal for poultry has certain
advantages:
“(1) Low price and abundance compared to animal
protein supplements.
“(2) Soybean meal has a good proportion of most of the
essential amino acids though low in one or two.
“Soybean meal has certain disadvantages;
“(1) lower mineral content than some protein
supplements.
“(2) Lower vitamin content (riboﬂavin especially)
“(3) Heat treatment is desirable to improve biological
value, but too much heating is harmful.
“A laying ration containing 30 percent soybean
meal was satisfactory for egg production but caused low
hatchability and low viability of chicks. This was not true
of some strains of poultry. The laying rations and growing
rations were improved by addition of ﬁsh meal, dried
skimmed milk, or fresh cow manure. Green pasture also
improved the gains.
“Cottonseed meal cannot be used in laying ration but
can be used in growing rations. All this work is being done
on expeller and (hexane) solvent meal. The experiments will
have to be repeated if alcohol-solvent meal becomes plentiful
enough to become generally available.
“Discussion of Cooperative Soybean Projects for the
Southern States–Mr. Marston discussed the FlannaganHope bill and tentatively deﬁned marketing as anything that
happens to a commodity after harvest.
“A request from one of the Experiment Stations for
additional research on soybean production problems and on
soybean storage and marketing problems in the South was
brought to the attention of the conference group. Following
a discussion of the need for such work, it was moved by
Professor J.F. O’Kelly, Mississippi Agricultural Experiment
Station, that two projects, (1) breeding, cultural, and
production, and (2) seed storage and marketing for soybeans,
be submitted to the Directors of the Agricultural Experiment
Stations of the southern states for their consideration as a
project under the Flannagan-Hope Research and Marketing
Act. This was seconded by Professor H.W. Staten of the
Oklahoma Agricultural Experiment Station and carried
unanimously.
“The following committees were appointed: (1)
Committee to consider seed storage and marketing project:–
W.R. Paden, C.R. Sayre, H.W. Marston, W.J. Morse, L.E.
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Holman, P.R. Henson, and J.L. Cartter; and (2) Committee
to check the production research project:–H.W. Staten, C.R.
Adair, John Gray, and W.B. Allington.
“The committees were instructed, to draw up an outline
of the proposed project consideration at the afternoon
session.
“New Soybean Introductions and Recent Developments
Abroad, by W.J. Morse–The introduction of soybeans since
1932 has been at a rather low ebb. From 1932 to 1946,
inclusive, 316 samples have been received from foreign
countries, of which 100 were from oriental countries–
China, Japan, Manchuria, India, and Java. Although these
introductions have been tested at several locations, as yet
very few have shown any special promise. P.I. 4104,881–
Nanksoy, from Nanking, China–has shown some promise as
a grain type in Louisiana. In 1946, 105 introductions–very
early [page 25] early, and medium early types–were received
from the Belgium Department of Agriculture. This collection
represented varieties and strains obtained originally from
Austria, Canada, Denmark, Netherlands, Portugal, Rumania,
Sweden, United States, and U.S.S.R. Some rather interesting
strains were noted in the introductions grown at Urbana,
Illinois, and Beltsville, Maryland, in 1946. The following
table shows the countries from which introductions were
received and the number from each country by years:”–
Africa, 14 in 1942.
Australia, 7 in 1939.
Belgium, 106 in 1946.
Brazil, 1 in 1936.
Canada, 3 in 1938.
China, 57 in 1933-1937.
El Salvador, 2 in 1946.
England, 1 in 1945.
France, 3 in 1937 and 13 in 1946.
Guatemala, 1 in 1941.
Hawaii, 2 in 1944.
India, 21 in 1936 and 7 in 1937.
Japan, 5 in 1932-1937.
Java, 8 in 1939.
Manchuria, 12 in 1932-1941.
Netherlands, 18 in 1939 and 12 in 1946.
Poland, 8 in 1934 and 1 in 1940.
Spain, 1 in 1934.
Sweden, 1 in 1936.
Tibet, 2 in 1932.
Uruguay, 1 in 1935.
U.S.S.R., 4 in 1933 and 1 in 1934.
Venezuela, 3 in 1940. In reviewing the introductions
received during the past several years, it was noted that
very few varieties have been obtained south of Nanking,
China. Although the number of introductions has been few,
several have given good results in the Southern States, such
as Biloxi, Laredo, Seminole, Cherokee, Palmetto, Nanksoy,
Clemson, Missoy, and others from the Nanking region. It

would seem that South China offers an excellent region for
exploration of new varieties. Chinese have informed us that
the south region does not have an abundance of varieties.
However, whenever we do get an introduction from that
region, it seems to ﬁt in somewhere in our Southern States
and it is believed that there are many varieties and strains
in the South China region that would be of value to our
southern soybean program.
“As to recent developments abroad with soybeans, it
would seem from the numerous foreign visitors to the ofﬁce
and our foreign correspondence that interest in soybean
production is world wide. From July 1, 1945, to July 1,
1946, we had at the Division 50 visitors from 20 foreign
countries. Some of these spent from one or two months
to a year studying all phases of the industry. The foreign
requests for experimental lots of seed were numerous. The
following table indicates the widespread interest in the
crop:” (Continued). Address: Secretary of the Conference,
Memphis, Tennessee; U.S. Regional Soybean Laboratory,
Urbana, Illinois.
32. Adair, C. Roy. 1947. Third work planning conference
of the U.S. Soybean Regional Laboratory for the Southern
States region, Memphis, Tennessee, February 5-7, 1947
(Continued–Document part IV). RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 142.
29 p. Feb. 7.
• Summary: (Continued): Page 26: A large table titled
“Foreign Countries Sent Experimental Lots of Soybeans
During 1944, 1945, and 1946” gives the name of many
foreign countries and the number of lots sent to each, as
follows:
“Argentina 4
“Australia 11
“Austria 1
“Barbados, B.W.I. [British West Indies], 1
“Belgian Congo 1
“Belgium 4
“Bolivia 1
“Brazil 8
“Canada 2
“Chile 2
“China 1
“Colombia 9
Costa Rica 6
“Cuba 5
“Czechoslovakia 1
“Dominican Republic 1
“Ecuador 4
“Egypt 2
“El Salvador 4
“England 4
“Ethiopia 3
“France 6

© Copyright Soyinfo Center 2014

BIOGRAPHY OF EDGAR E. HARTWIG (1913-2018) 50
“French Equatorial Africa 1
“Germany 1
“Gold Coast, Africa 2
“Guatemala 3
“Haiti 4
“Hawaii 1
“Honduras 4
“India 6
“Iraq 1
“Italy 1
“Jamaica, B.W.I. 1
“Madagascar 1
“Malta 1
“Mexico 12
“Montseret [sic, Montserrat], B.W.I. 1
“Morocco 2
“Nassau, B.W.I. 1
“Netherlands 2
“Nicaragua 3
“Palestine 3
“Paraguay 1
“Peru 6
“Puerto Rico 1
“Scotland 1
“South Africa 1
“Spain 1
“Sweden 1
“Trinidad 1
“U.S.S.R. 3
“Venezuela 7
Note: The meaning of “a lot” of soybeans is unclear.
How many soybeans and how many varieties are in a lot?
“Following the talk by Mr. Morse the conference
recommended that a project be submitted for exploration in
south China to secure introductions for use in the breeding
program of the southern states.
“New Research Projects to be Considered–(a) Uniform
fertilizer experiments. The outlining of a uniform project
on the effect of fertilizers on yield and composition of
soybeans is complicated by differences in soils, and levels of
fertility among the interested states. The conference decided
the problem was worth further study and Dr. W.R. Paden
has agreed to serve as chairman of the Uniform Fertilizer
Committee to draw up a project outline for consideration by
the soybean conference group at the next meeting.
“(b) Collection, storage, and maintenance of foundation
stocks of soybeans. No action was taken on this project other
than to urge that each collaborator send Mr. Henson samples
of any soybean introductions or selections regardless of
character. Any size sample between one ounce and one
pound will be satisfactory. These may be of value in the
search for disease resistant strains.
“(c) Size of samples for chemical analysis was discussed
and two recommendations made;

“(1) Sample size should be between 60 and 100 grams.
“(2) All foreign material should be removed from the
samples.
“(d) Crosses to be made. Mr. Henson suggested that
collaborators write him or Dr. Williams suggesting any
crosses that would be of value to the breeding program.
“Friday afternoon, February 7
“Consideration of Proposed Flannagan-Hope Research
Projects–The two committees appointed at the morning
session submitted for consideration of the collaborators the
following two projects entitled: (1) ‘Harvesting, storing,
and marketing of soybeans, lupines, and other legume seeds
in the southern region.’ (2) ‘Develop improved strains
and methods of culture of soybeans for food, forage, and
industrial purposes in the Southern States.’ It was moved
by Professor H.W. Staten of the Oklahoma Agricultural
Experiment Station that the reports be adopted and that
copies of the proposed new projects be sent to the Directors
of the Southern Agricultural Experiment Stations. The
motion was seconded by M.H. McVickar of the Virginia
Agricultural Experiment Station and carried unanimously.
Copies of the proposed project outlines as approved by the
Southern States collaborators on the soybean improvement
work are attached at the end of this report.
“Industrial Evaluation of Soybean Varieties–A
commercial soybean oil reﬁnery has agreed to evaluate a few
of the better strains of soybeans that have been developed
through the breeding program in order to determine if the
high-yielding, high oil strains being developed are suitable
for industrial use. It is suggested that seed of the following
strains be submitted:
“Group IVS (2 strains): S5100 and Gibson
“Group VI (2 strains): Ogden and Arksoy 2913
“Group VII (4 strains): N44-92, N44-774, Roanoke,
Palmetto or C.N.S.
“Group VIII (2 strains): Acadian and Mamloxi
“Mr. Henson will notify the collaborators as to the
amount of seed each will be requested to submit to him for
preparing the composites for industrial evaluation.
Page 28: “Time and Frequency or Meetings–Time for
the next meeting of the group was discussed. and it was
decided that perhaps a meeting every two years would be
sufﬁcient, with a small group meeting during the alternate
year to plan experiments for consideration by the group.
It was suggested that some travel funds might be held in
reserve to meet with other groups of agronomists to plan new
projects.
“C. Roy Adair
“Secretary of the Conference
“Memphis, Tennessee
“February 5-7, 1947.” Continued (two attachments).
Address: Secretary of the Conference, Memphis, Tennessee;
U.S. Regional Soybean Laboratory, Urbana, Illinois.
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33. Adair, C. Roy. 1947. Third work planning conference
of the U.S. Soybean Regional Laboratory for the Southern
States region, Memphis, Tennessee, February 5-7, 1947
(Continued–Document part V). RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 142.
29 p. Feb. 7.
• Summary: (Continued): Attachment #1.
“Bureau of Plant Industry. Soils and Agricultural
Engineering.
“Preliminary Project Estimate
“Fiscal Year 1947, under H.R. 6932 (Flannagan-Hope
Marketing-Research Bill)
“Act Title: Title I, Sec. 10 (b) Amount: $75,000
“Short Title: Develop improved strains and methods of
culture of soybeans for food, forage, and industrial purposes
in the Southern States.
“Objective: Research with soybeans in the Southern
States at present is in cooperation with the U.S. Regional
Soybean Laboratory of the North Central States. Due to the
original regional setup (twelve North Central States) of the
Laboratory, only limited and temporary ﬁnancial support
could be made available for cooperative work outside of the
speciﬁed region. In view of this status and the continued
need for an increasing acreage of soybeans for industrial
and forage purposes, southern collaborators feel that the
soybean program should be on a more permanent basis.
The development of superior varieties, especially for high
oil content and high yield, adapted to the wide range of soil
and climatic conditions in the Southern States and improved
methods of culture are essential for increased acreage and
a more economical production of the crop. The improved
strains should be tested over a wide area to determine their
resistance to diseases, insects, drought, and factors affecting
quality and storage of seed. Studies are also needed to
determine the effect of various soil types, fertilizer practices,
stage of growth of the plants, diseases, and other factors on
growth and yield of plants and composition and quality of
seed.
“Plan: These investigations are to be conducted in
cooperation with the state agricultural experiment stations in
twelve southern states and will be integrated with existing
State and Federal programs in those states, and with the
U.S. Regional Soybean Laboratory at Urbana, Illinois.
Selected progenies will be studied for chemical composition,
disease and insect resistance, superior seed and forage
qualities under different environmental conditions, and
factors affecting production and quality of seed in the humid
areas of the South. The investigations will be conducted in
the ﬁeld, laboratory, and greenhouse. Relative-producing
ability and, quality will be determined and superior strains
recommended for commercial use.
“Financial Requirements: It is estimated that the annual
cost will be $75,000 distributed in the ﬁrst year as follows:
“Personal Services–$57,900

“Travel–4,000
“Equipment–4,000
“Land and Structures “All Other–9,100 Total: $75,000
“After the ﬁrst year, it is estimated that approximately
$60,000 will be required for personal services and $15,000
for other expenses. Duration of the project is indeﬁnite.
“Amount Available, 1947, for same objective: None.
Attachment #2.
“Bureau of Plant Industry. Soils and Agricultural
Engineering.
“Preliminary Project Estimate
“Fiscal Year 1947, under H.R. 6932
“(Flannagan-Hope Marketing-Research Bill)
“Act Title; Title I. Sec. 10 (b) Amount __
“(Supplemented from Sec. 9b, (1), (2), and (3))
“Short Title: Harvesting, storing, and marketing of
soybeans, lupines, and other legume seeds in the southern
region.
“Objective: To determine the factors affecting quality
and viability of soybeans, lupines, and other legume seeds
during harvesting, storage, and marketing in the southern
region. To develop improved marketing methods with the
purpose of increasing returns to the grower.
“Plan; These investigations will involve the cooperation
of the following State and Federal agencies:
“(1) State Agricultural Experiment Stations in the
region.
“(2) Bureau of Plant Industry, Soils, and Agricultural
Engineering.
“(3) U.S. Regional Soybean Laboratory.
“(4) Bureau of Agricultural Economics.
“(5) Bureau of Entomology and Plant Quarantine.
“(6) Bureau of Agricultural and Industrial Chemistry.
“(7) Such other State, Federal, and private agencies as
may be able to contribute to the project.
“The contemplated research which will be integrated,
with the project on improved strains and methods of culture,
involves the following phases: (1) a study of harvesting and
storage methods needed to maintain good seed quality and
viability; (2) a study of methods and, procedures of selling
on basis of oil quantity and quality, and any other factors that
should reﬂect increased return to the grower; (3) a study of
methods of improving market news service; (4) a study of
trade channels.
“Financial Requirements: It is estimated that the annual
cost will be distributed in the ﬁrst year as follows:
“(To be determined by the various cooperating agencies)
“After the ﬁrst year, it is estimated that approximately
$__ will be required for personal services and $__ for other
expenses. Delay in ﬁlling positions during the ﬁrst year is
reﬂected in the increased amount for other expenses to be
used to provide storage houses and other equipment needed
to initiate the project. The duration is estimated to be ﬁve
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years.
“Amount Available, 1947, for same objective; None
for work in southern region.” Address: Secretary of the
Conference, Memphis, Tennessee; U.S. Regional Soybean
Laboratory, Urbana, Illinois.
34. Staff of the U.S. Regional Soybean Laboratory, Southern
Section. comps. 1947. Results of the Cooperative Uniform
Soybean Tests, 1946: Part II. Southern States. RSLM (U.S.
Regional Soybean Laboratory Mimeograph, Urbana,
Illinois) No. 141. June. 118 p. https://www.ars.usda.gov/
ARSUserFiles/60661000/UniformSoybeanTests/46soybook.
pdf
• Summary: Except for the cover, this document is
typewritten.
Contents: Introduction. Cooperation. Location of
uniform tests [outline map of southeastern United States].
Weather summary. Methods. Uniform test, Group III.
Uniform test, Group IV-S. Uniform test, Group VI. Uniform
test, Group VII. Uniform Test, Group VIII. Preliminary
Group V. Effect of location on composition. Disease
investigation.
“Introduction: Breeding to develop adapted high-

yielding varieties of soybeans, having a composition most
suited to industrial utilization, is the chief objective of the
cooperative program between the U.S. Regional Soybean
Laboratory and the State Agricultural Experiment Stations
of the Southern States. Active breeding programs are under
way at a number of locations, representative of a wide range
in environmental conditions. The free exchange of material
for preliminary study between cooperative breeders is
providing an excellent basis for the evaluation of new strains
over the region. Many new strains from this program have
been selected from hybrid populations for further study. All
promising material is classiﬁed into maturity groups and is
grown along with check varieties at a sufﬁcient number of
locations to enable agronomists to determine the value of
these strains over a wide range of environmental conditions.
“Strains adapted to the Southern States are entered in the
progressively later-maturing tests, Groups IV-S, VI, VII, and
VIII. At normal planting dates, the varieties and strains of
Group IV-S mature from late August to early September. The
varieties and strains of Group VI mature in early October,
those of Group VII in late October, and those of Group VIII
in early November. The maturity of the varieties within these
groups are progressively later across the Upper South and
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earlier in the Lower South.
“At the time the southern program was initiated in
1943, strains had not been developed of a maturity between
Macoupin or S100 of Group IV, and Ogden-Arksoy varieties
of Group VI. Varieties of this maturity would be particularly
desirable as the early maturity and harvest would allow more
time for seed-bed preparation and fall seeding of winter
grains, an excellent cropping sequence in the South. The
acreage per combine could also be materially increased by
growing varieties of different maturities. In this connection,
a group of new strains of Group V maturity, developed in the
cooperative breeding program, were grown in preliminary
tests at a number of locations in 1946. The better strains of
this group were selected by the collaborators and entered as
Uniform Test Group V in 1947 regional tests.”
Pages 4-5: Location of cooperative nurseries and
cooperators.
Page 6 (Fig. 1): Map of southern states showing location
of most of the cooperative uniform tests, 1945. Page 6a:
Subdivisions of the Southern Region (from left to right):
West (Texas and Oklahoma), Delta (Louisiana, Mississippi,
Arkansas, Missouri), Upper and Central South (Tennessee,
Kentucky, West Virginia), Southeast (including all of
Alabama, Georgia, Florida, and South Carolina), and East
Coast (North Carolina, Virginia).
Page 7: Methods: Tells how the following are measured:
Yields. Chemical composition. Lodging. Shattering.
Height (of plants). Maturity. Seed quality (rated from
1 to 5). Statistical analysis (by analysis of variance).
Address: 1. Principal Agronomist; 2. Senior Agronomist; 3.
Agronomist; 4. Asst. Agronomist, Bureau of Plant Industry,
Soils, and Agricultural Engineering, Agricultural Research
Administration, U.S.D.A.
35. Nelson, W.L.; Hartwig, E.E. 1947. Proﬁtable soybean
yields in North Carolina. Better Crops with Plant Food
31(6):6-10, 40-41. June/July.
• Summary: “Successful production of soybeans in the
Southeast is largely dependent upon an adequate supply of
plant nutrients and a good stand of an adapted variety (ﬁg.
1).
“The 1939-44 reported yield of soybeans in North
Carolina was 10.9 bushels per acre. Yields such as these
are not proﬁtable. As a rule, little fertilizer or lime is used
on soybeans or on the crops in rotation with soybeans.
Soybeans, however, require potash and phosphorus just like
cotton, tobacco, corn, or any other crop (ﬁg. 2). While the
amounts removed by soybeans vary with location, season,
and variety, it should be noted that approximately twice
as much K2O [potassium oxide] as P2O5 [phosphoric
anhydride] is removed.
“Experimental work conducted in North Carolina the
past few years shows that yields of 30 to 40 bushels per acre
can be regularly expected if proper production practices are

followed. These important practices were found to be as
follows:
“(a) Liming the soil with dolomitic limestone in
accordance with its requirements as shown by soil tests.
“(b) Fertilizing with adequate amounts of potash and
phosphorus.
“(c) Planting and securing a good stand of to adapted
variety.”
Figures show: (1) Photo of a soybean experiment on a
Norfolk sandy loam low in available nutrients, particularly
potash. The average state yield by application of points a-c
above. (2) Ten bar graphs showing the amount of phosphorus
and potash removed by each of ﬁve crops (the yield is shown
for each crop; soybeans are 40 bushels per acre): Soybeans,
tobacco, peanuts, cotton and corn. Soybeans remove the most
of these two soil nutrients. Address: Agric. Exp. Station,
Raleigh, North Carolina.
36. Cartter, J.L. 1947. Research on soybeans. Soybean
Digest. Aug. p. 12-14, 17.
• Summary: A talk given on Feb. 28, 1947 at the Soybean
Conference, Northern Regional Research Laboratory, Peoria,
Illinois, discusses some of the accomplishments of the
Regional Soybean Laboratory at Urbana.
Editor’s introduction: “A comprehensive breeding and
disease control program, tailor-made to ﬁt the changing
needs of the times, has been developed by the U.S. Regional
Soybean Laboratory. Mr. Cartter has been agronomist in
charge of the Laboratory at Urbana since 1942.”
“We plan to tell you this morning about the organization
of the U.S. Regional Soybean Laboratory and some of the
accomplishments. We will also discuss the soybean disease
investigations of the Division of Forage Crops and Diseases
and mention some of the accomplishments of that work. The
U.S. Regional Soybean Laboratory was organized in 1936,
being the third of a series of laboratories initiated under the
Bankhead-Jones Act. The Soybean Laboratory as originally
set up was a cooperation between the Bureau of Plant
Industry, Soils, and Agricultural Engineering; the Bureau of
Agricultural and Industrial Chemistry; and the 12 states of
the North Central region.
“In 1942 the work on industrial utilization of the
soybean was transferred to the Northern Regional Research
Laboratory. At that same time, there was an urgent need
developing for additional vegetable oils and high-protein
feeds to meet the demands of the war period. At the request
of the experiment station directors of the Southeastern states
and with the permission of the directors of the North Central
states, the work of the Laboratory was expanded to include
the two regions. The purpose of the Laboratory as set forth
in a cooperative agreement approved by the North Central
directors in October 1942 reads as follows:
“’The object of the research to be done under this
memorandum is to develop, through breeding, adapted
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superior strains or varieties of soybeans for industrial
purposes and to obtain facts relating to the effect of variety,
soil, climate, fertilizers, minor elements, and disease on the
growth methods of production, and composition of soybean
seed for industrial uses.’
“Work during the ﬁrst few years was devoted to
fundamental studies on the methods of breeding soybeans
and on exploring the factors affecting accuracy of nursery
trials. Along with this work we also began the collection of
soybean introductions and selections to serve as a foundation
stock of germ plasm for the breeding work. Along with
these fundamental studies and the collection of foundation
material, an extensive program of breeding was initiated.
“The development of improved varieties of soybeans,
in early years, came through selections from introductions
obtained from the Orient. This ﬁrst work, which occupied the
period up to the last few years, resulted in the development
of such varieties as Dunﬁeld, Illini, Manchu, Richland, and
many of the other varieties with which we have been familiar
in the past and which have played an important part in the
establishment of soybeans as a major crop.
“New, improved soybean varieties are now produced
largely by hybridization. Most of the crosses that are being
developed through the cooperative program are made at four
or ﬁve breeding centers and the better of the segregating
plant populations are distributed in an early stage to all the
interested experiment stations so that further selection can be
done in the area for which the strains are being developed.
“In connection with the evaluation of new strains, the
establishment of an analytical section in the Laboratory
has permitted the use of chemical analysis as a tool in the
breeding work. In the past it has been customary to make
selection only for yield, lodging resistance, seed quality,
maturity, and such other agronomic factors that could
be observed. The use of chemical analysis has increased
tremendously the opportunities for developing varieties that
are superior for industrial use, as well as superior in yield.
“After strains produced through the breeding work have
become sufﬁciently ﬁxed as to type, the better of them are
placed in preliminary nurseries. The best of these are entered
in what we have designated as the ‘Uniform Soybean Tests’
which have been set up to give a critical evaluation of the
top strains that are being developed through the breeding
program. The varieties and strains we are studying in the
Uniform Soybean Tests are divided into maturity groups, and
starting with the very earliest, adapted to North Dakota and
Minnesota, we have designated these as the Uniform Test,
Groups 0, I, II, III, etc., extending down to Group VIII which
is composed of very late strains adapted to the southern part
of the Gulf Coast Region of the United States; During the
past season nurseries were planted at 44 locations in the
North Central states and at 52 locations in the South.
“Accomplishments of the Breeding Program: In regard
to accomplishments we will mention ﬁrst some of the

progress in the Southeastern states. In 1943 and for the
next 2 years, the Uniform Tests which we established in
cooperation with the state experiment stations of the region
were composed mostly of the named varieties that were
available and were being recommended by the state stations.
These studies indicated that Ogden, which was then grown
to a limited extent, was outstanding in the upper half of the
Southern region, being the highest in yield and oil content
of the strains under test, and being very lodging resistant. It
is now the principal variety in this area. Ogden, however, is
rather short especially on poor soils, and has a tendency to
shatter. It is now being used extensively in crosses to carry
its desirable qualities into new strains that are taller and hold
their seed better.
“Roanoke, a selection from a mixed seed lot, has been
developed at the North Carolina Experiment Station by Jack
Rigney of the agronomy department and Edgar Hartwig
of the Laboratory. Roanoke is some 10 days later than
Ogden, being of about the same maturity as Volstate. It has
been outstanding in the central South, slightly out-yielding
Volstate, and having an oil content about 0.7 percent higher.
“A selection out of a cross Haberlandt x Ogden is
showing much promise in recent yield tests. This strain
has the yield of Ogden combined with the taller and better
seed-holding habit of the Haberlandt variety. In general it
is adapted to less fertile soils than Ogden and embodies the
high oil content characteristic of the Haberlandt. Many of
these new strains will rapidly replace the older varieties, as
their value is realized and seed stocks become available.
“Up to this year there have been no particularly
outstanding strains of the maturity of Group V, that is, for
material to be grown through Tennessee, northern Arkansas,
and Oklahoma. We are starting in 1947 a Group V nursery
which will contain strains from crosses between Dunﬁeld
x Arksoy, Haberlandt x Dunﬁeld, and a number of other
crosses between the better northern and southern strains. We
feel conﬁdent that through this breeding program strains will
be developed that will be superior and well adapted to this
area.
“Southeastern States: In the southeastern part of the
United States some difﬁculty has been encountered in
obtaining strains with good seed quality. It has been found
that varieties coming from the Nanking region of China are
able to develop good seed under these conditions. Many
of these types, such as Monetta, Nanking, Palmetto, and
Missoy, have been crossed with such high-yielding, highoil-content strains as Odgen and Volstate, and selections
from these crosses have been obtained that give indication
of being superior to any of the strains now available for the
southeastern Coastal Plains region. One of these new strains
from a cross Ogden x Missoy entered in Uniform Test,
Group VII, in 1946 led these strains in yield in the Southeast
this ﬁrst year.
“Turning to the North Central States, the ﬁrst few

© Copyright Soyinfo Center 2014

BIOGRAPHY OF EDGAR E. HARTWIG (1913-2018) 55
years of the Laboratory work, so far as the development of
varieties and strains was concerned, was devoted mainly to
the agronomic and chemical evaluation of the varieties that
were available. Among the strains released on the basis of
the evaluation were Patoka, Gibson, and Earlyana developed
by the Indiana Experiment Station; Chief, developed by
the Illinois Station; and Boone, developed by the Missouri
Station. By growing strains in the Uniform Nurseries at
many locations in a region, it has been possible to evaluate
them in a relatively short period of time. This is due to the
fact that within a single year the seasonal. conditions will
vary considerably from place to place giving the equivalent
of several crop years of information within a single season.”
Continued. Address: Agronomist in Charge, Regional
Soybean Lab., Urbana, Illinois.
37. Jeter, F.H. 1947. A North Carolina pioneer [C.B.
Williams]. Soybean Digest. Aug. p. 17.

• Summary: “Like a voice in the wilderness, C.B. Williams,
agronomist for the North Carolina Experiment Station, and
one-time director, cried out 30 years ago that the soybean
was one of the most valuable plants ever to come to the
state. I met Mr. Williams for the ﬁrst time in the summer of
1914. That next November, I began work at State College
as extension editor under the newly established agricultural
extension service. One of the ﬁrst jobs I was called upon to
do was to help Mr. Williams sell soybeans to the farmers of
the state. He stood almost alone. But he was indomitable in
the courage of his convictions.
“Not only did be get samples of the beans from the
farmers down in Hyde County, or from Camden, his
native county, but he encouraged oil mills to buy the beans
for crushing purposes and then he made suggestions to
manufacturing concerns about using the beans for varnishes,

paints, and other uses. That was pioneer work in those
days. It was before the crusading of Henry Ford and others
interested in chemurgy.
“Many a time, I have seen the learned agronomist
crunching a bit of cracker or cookie made from soybean ﬂour
and, though the reﬁning process had not been perfected, he
claimed that it was delicious.
“Perhaps, if he had let his claim remain at ‘nourishing’
and left off the matter of taste, he would have been more
successful in having the soy ﬂour adopted as staple item of
diet.
“But, having charge of the experimental plots and all
of the research work in agronomy conducted by the state of
North Carolina at that time, Mr. Williams saw to it that all
new introductions of soybeans were tested in this state. He
conducted variety demonstrations, fertilizer demonstrations,
and breeding work. He wrote pages of solid copy for the
newspapers and local farm magazines and he used the
old Farmers’ Institutes and their successor, the extension
meeting, to promote the growth of soybeans. In a way he was
successful. North Carolina adopted the soybean for a brief
period. Some new varieties were originated; studies were
made as to shattering; the two-wheeled mechanical soybean
harvester was invented; and the place of the bean in the crop
rotations of that day was investigated. The ﬁrst commercial
manufacture of soybean oil and oil meal in the United States
was started on December 13, 1915, by the Elizabeth City Oil
and Fertilizer Co. of Elizabeth City in Pasquotank County,
N.C. This came largely at Mr. Williams insistence. The
mill crushed about 20,000 bushels of soybeans at that time;
and the manager of the mill said that changing over from
crushing cottonseed to crushing the soybeans did not involve
an expense greater than $5. Brought in by Sea Captain: Mr.
Williams once told me that the ﬁrst soybeans coming to
North Carolina were brought to Hyde County about 1870 by
an old sea captain who secured the beans in the Orient. In
those days, men sailed the seven seas from the sand bound
coast of eastern North Carolina. Later the beans came to
Camden County and to old Edenton and to Elizabeth City
and, still later, began to be distributed about over all of the
coastal country. The growers called them Japan peas, coffee
berries, and other names. They are still known in that section
as ‘peas.’
“As the soybean began to spread from the coastal
lowlands across the state to the mountains, tobacco growers
said the land was made too fertile by the legume. Other kinds
of troubles seemed to follow the bean when it was planted
for a number of years on the farm. The tobacco growers did
not know about crowding more plants on the more fertile soil
or balancing the increased nitrogen by more phosphate and
potash, and so the beans lost favor. The Midwest took them
on, but from that time production began to decline in North
Carolina.
“They are coming back now as Tarheel growers realize
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that they had just about lost something very valuable.
New varieties more suited to actual farming conditions in
this section have been originated by such men as Dr. E.E.
Hartwig, J.A. Rigney, and their agronomy associates.
“But the man who gave the soybean to the South was
Prof. Charles Burgess Williams. He was born in Camden
County, N.C.; educated at State College where he was
graduated in the ﬁrst class; and served the state with lasting
devotion until his death from a heart attack on June 25,
1947. He was 76 years old at the time of his death. He was
the ﬁrst dean of Agriculture at State College and its ﬁrst
agronomist. During his prime, he probably knew more about
the crops and soils of his native state than any other man.
He was primarily responsible for the active soil survey work
undertaken, and he based his fertilizer and crop variety
recommendations upon ﬁeld experiments conducted on the
several soil types. He was not a man who could be rushed
into rash statements, but his convictions were deep; and I
think that, even now, he is still somewhat disappointed in his
fellow North Carolinians who would not see in the soybean
the crop that he believed it to be.”
A portrait photo shows C.B. Williams.
38. Hartwig, E.E.; Nelson, W.L. 1947. Soybeans in North
Carolina. Soybean Digest. Nov. p. 11-13.
• Summary: “In 1882 a soybean later designated as
Mammoth Yellow was introduced into the northeastern
section of North Carolina. This variety proved to be well
adapted to the Tidewater area of North Carolina and Virginia
and the soybean gained a foothold in America. Soybean
production in that area was for the purpose of forage
production or for seed to be sold in other areas.
“Many of these seeds were planted in more northern
states where the variety would not mature. Consequently,
it could be used for forage purposes only and growers had
to come back to North Carolina for seed stocks each year.
This market was lost when earlier maturing varieties were
introduced into the Cornbelt. However, in 1915, 200,000
bushels of North Carolina grown beans were crushed by
local cottonseed mills.
“The ﬁrst statistics for the soybean crop were in 1909
when it was reported that 12,000 acres were grown in North
Carolina with an average yield of 12 bushels per acre. A
survey made in 1916 of 50 farms in the Tidewater area on
which soybeans were grown found yields ranging from 4 to
39 bushels per acre with an average yield of about 19 bushels
per acre.
“In the early years of soybean production, harvesting for
seed presented a difﬁculty. The mule drawn one-row beater
was developed for row planted beans, and under favorable
conditions saved from 50 to 75 percent of the crop. With the
development of the combine harvester most of the one-row
beaters have been replaced.
“Soybean production in the Carolinas is conﬁned largely

to the Coastal Plain area. Here a large part of the crop is
planted in rows and is harvested for seed. The Coastal Plain
can be divided into the Tidewater area immediately along
the coast in which the soils are rather low lying and high in
organic matter, and the upper part of the Coastal Plain which
has lighter soils. The Tidewater area is not as well suited
to the culture of tobacco, cotton, or peanuts as the upper
part of the Coastal Plain so soybeans have occupied a much
larger percentage of the cultivated acreage. In some of the
Tidewater counties of North Carolina, 35 to 45 percent of the
cultivated acreage is planted to soybeans. Although soybeans
are usually considered better adapted to the Tidewater area,
equally good yields have been obtained on the sandier soils
of the Upper Coastal Plain. In the Piedmont area a large
portion of the beans grown are seeded solid after small grain
and cut for hay.
“In the Tidewater area soybeans are planted to occupy
the land for the full season or after mid-June following Irish
potatoes. When grown as a full season crop they are usually
grown in rotation with corn. Farmers in this area consider
that soybeans have a deﬁnite beneﬁcial effect on the physical
condition of their soils. In the more southern sections of
the state and in South Carolina, soybeans are often planted
after small grain is harvested. Excellent seed yields can be
obtained with the late plantings but yields will decrease
sharply in most years if the crop is planted after June 20.
“Relatively few varieties have gained prominence in
North Carolina. The Mammoth Yellow variety which grew
so well in the region produced seed relatively low in oil
content, and shattered its seed quite readily upon maturity.
Mammoth Yellow matured in late October. About 1907 the
Tokyo and Haberlandt varieties were introduced. Neither
of these varieties offered any improvement in seed holding
but Haberlandt did have a higher oil content. Tokyo matures
in late October and Haberlandt matures in early October.
About 1936 the T.W. Wood Seed Co. of Richmond, Virginia,
introduced a variety named Woods Yellow which was
reported to be a selection from Mammoth Yellow. Woods
Yellow holds its seed fairly well, has a rather low oil content,
and produces a rank, coarse plant somewhat difﬁcult to
combine. In recent years Woods Yellow has been the most
popular variety, although Tokyo and Haberlandt have been
quite popular in some areas.
“CNS Popular: Another of the old varieties is Biloxi,
a late, rank-growing, brown-seeded type. Biloxi has been
largely interplanted with corn for soil improvement or for
grazing. Several varieties, Palmetto, Missoy, Clemson,
Nanking, and CNS, derived from introductions from
Nanking, China, make excellent growth in the Upper Coastal
Plain of South Carolina and Georgia. All of these varieties
have low oil content and with the exception of CNS shatter
quite badly. CNS is now grown to greater extent than any
other variety in this group.
“Varieties now recommended for North Carolina are
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Ogden and Roanoke. Ogden, developed by the Tennessee
Agricultural Experiment Station, was ﬁrst grown on a ﬁeld
scale in North Carolina in 1944, and has been well received
by soybean growers. Ogden has a medium growth type,
stands very well, has a good oil content, and shatters less
than Tokyo and Haberlandt. Ogden will usually hold its
seed at least 2 weeks after it has reached combine maturity.
It matures about October 10 to 15. During the 1946 season
Ogden demonstrated that it could tolerate an excess of
moisture better than some other varieties on the low lying
poorly drained soils.
“In the spring of 1946, the variety Roanoke was released
from the North Carolina Agricultural Experiment Station
as a result of cooperative research with the U.S. Regional
Soybean Laboratory. Roanoke is a late-October-maturing
bean, medium tall in growth habit, holds its seed extremely
well, and has the highest oil content of any soybean adapted
to the southern states. Its average oil content for the past 3
years at the Experiment Station farm near Raleigh is 21.9
percent as compared with 19 percent for Woods Yellow.
Roanoke can be expected to give higher seed yields than
Woods Yellow if plant nutrient requirements are adequately
supplied. Since Roanoke is a taller growing variety than
Ogden it has a greater tendency to lodge, especially on
heavier soils. However, the added height is usually an
advantage in the Upper Coastal Plain. Roanoke is also well
adapted to the Coastal Plain of South Carolina.
“A rather extensive breeding program was initiated in
1942 to develop better adapted varieties. This program was
expanded in 1943 in cooperation with the U.S. Regional
Soybean Laboratory. In addition to high yielding ability,
improvement in seed holding, lodging resistance, chemical
composition, seed quality, and disease resistance are
considered highly important. During the past season (1946)
approximately 25,000 F2 plants and over 4,000 single
plant progeny rows were grown for selection purposes.
Approximately 500 new strains, mostly selections from
crosses, were grown in replicated yield trials at several
different locations. Some of these strains give promise of
improvement over existing varieties.
“There is little hope for raising the low average yield for
North Carolina to any appreciable extent by breeding alone.
The production of a proﬁtable yield of soybeans demands
an adequate supply of plant nutrients and the success of
soybeans in the Southeast will depend upon satisfying the
nutrient demands. Unfortunately the soybean early gained
the reputation of getting along without any fertilizer. In
addition to being grown without the addition of any fertilizer,
soybeans are also quite often grown in rotation with crops
receiving only light applications of fertilizer.
“When one drives through the Coastal Plain area in
mid-summer potash deﬁciency as shown by foliar symptoms
is readily apparent and wide spread. However, numerous
experiments during the past few years have demonstrated

that yield responses can be expected from potash
applications even when plants appear to be making normal
growth and show no foliar symptoms. Not so conspicuous
but equally widespread is the need for limestone. Many
of the soils of the Tidewater area have a pH value of 5 or
below. These soils give excellent responses to applications
of dolomitic limestone. However, liming in excess of pH 6.0
will cause manganese deﬁciency on some soils. Most of the
Coastal Plain soils are better supplied with phosphate than
with limestone or potash, but phosphate is equally necessary
in producing satisfactory seed yields.
“The present fertilizer recommendations for soybeans in
North Carolina are as follows:
“(1) Lime in accordance with needs as determined by
soil analysis and
“(2) Apply 400 pounds of 0-10-20 fertilizer per acre,
unless beans are grown in rotation with a heavily fertilized
truck crop.
“A 40-bushel crop of beans removes approximately
30 pounds of P205 [phosphoric anhydride / phosphoric
acid] and 60 pounds of K20 [potassium oxide] from the
soil. Results during the past few years indicate that 30 to
40 bushels of beans per acre can be safely expected with
the use of an adapted variety and a complete fertilization
program” (Continued). Address: 1. Associate Agronomist,
U.S. Regional Soybean Lab., Bureau of Plant Industry,
Soils & Agricultural Engineering, Agricultural Research
Administration, USDA; 2. North Carolina Agric. Exp.
Station.
39. Hartwig, E.E.; Nelson, W.L. 1947. Soybeans in North
Carolina (Continued–Document part II). Soybean Digest.
Nov. p. 11-13.
• Summary: (Continued): “On Coastal Plain Area: During
1946 nine variety-fertility experiments were carried to
completion in the Coastal Plain area of North Carolina.
These tests included the varieties Ogden, Roanoke, and the
local variety; each variety was grown on limed and unlimed
soil, with and without 400 pounds of 0-10-20 fertilizer. The
average yield for the Ogden variety in these nine experiments
was as follows: no treatment 22 bushels; lime alone, 24.8
bushels: 400 pounds 0-10-20, 27.2 bushels; lime plus 400
pounds 0-10-20 fertilizer, 34.4 bushels.
“A good illustration of the need of a balanced fertility
program are the results obtained in one of these experiments
on the O.P. Wells farm in Duplin County on a Dunbar ﬁne
sandy loam. The Ogden variety produced 22.5 bushels with
no treatment, 22.4 bushels with fertilizer, 32.8 bushels with
lime alone and 37.7 bushels with lime and fertilizer. If this
farmer had used only fertilizer with no lime he could easily
have supported the long standing idea that fertilization of
soybeans did not pay. His soil had a pH of 5.2 and 1 ton of
dolomitic limestone was applied.
“In another experiment on a Norfolk loamy ﬁne sand
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very low in potash and having a pH of 5.8 the following
yields were produced; no treatment, 5.0 bushels; lime alone,
2.6 bushels; 400 pounds 0-10-20, 22.1 bushels; lime plus 400
pounds 0-10-20, 31.9 bushels (see Fig. 1).
“Returns from Fertilizers: Some will concede that
fertilization might pay where yields are extremely low.
However, in an experiment on an Elkton silt loam in
Pasquotank County a yield of 42 bushels was obtained
with no treatment and 48 bushels with application of 400
pounds 0-10-20–a return of $16.50 for a $7.00 investment.
In several instances yields of approximately 30 bushels have
been obtained with no treatment and increases of at least
10 bushels obtained following treatment. While excellent
yield responses have been obtained following applications
of lime and an 0-10-20 fertilizer, there still may be other
factors limiting yield in some instances such as the physical
condition of the soil or minor elements. Either excesses
or deﬁciencies of rainfall may seriously curtail yields
but ﬂuctuations due to weather are minimized with good
fertilizer practices.
“Along with an adapted variety and sound fertilizer
practices a good stand is essential to high yields. In an
experiment conducted in the Tidewater area in 1944 using
the Ogden and Volstate varieties with 12, 6, 4 and 2 plants
per foot, the average yields of the two varieties were 42, 37,
32 and 25 bushels respectively. At another location the same
year under extremely dry conditions no yield response was
obtained.
“Last year a farmer cooperator combined approximately
25 bushels per acre from his Haberlandt beans with an
average stand of two plants per foot. His same seed planted
in the variety-fertility experiment with an average stand
of eight plants per foot at maturity produced 35 bushels
per acre. In addition to usually giving an increase in yield,
the more thickly planted beans get off to a faster start and
materially aid in weed control. This in itself is considered
sufﬁcient justiﬁcation for thicker planting. Also from the
standpoint of weed control, a 36-inch row is favored over a
42-inch row as the middles are more quickly and completely
shaded and weed growth is retarded. Present rate of planting
recommendations are to plant 10 to 12 seed per foot. When
planting in 36-inch rows approximately 1 bushel per acre
will be required with either Ogden or Roanoke varieties.
“While research in varietal improvement, fertilization,
diseases, and cultural practices will be continued, an active
extension program under the supervision of Dr. E.R. Collins,
in charge of Agronomy Extension is under way to make the
12-14 bushel state average yield a thing of the past. In 1947
each county agricultural agent in the Coastal Plain area of
North Carolina had at least one demonstration putting the
best production practices known into use. This demonstration
consisted of 1 acre limed in accordance with need at least
2 months before planting and fertilized with 400 pounds
0-10-20 fertilizer. Care was taken that the fertilizer was not

in direct contact with seed. Good quality Ogden or Roanoke
seed were planted at the rate of 10 to 12 beans per foot in 36inch or 42-inch rows. Beans were planted in a well prepared
seed bed between May 1 and 20th and cultivated to control
weeds. One-half acre of beans were planted on either side of
the demonstration acre and handled according to the farmer’s
usual practices. Harvesting of these beans will help many
farmers to realize that they too can produce a good yield of
soybeans.
“With the gradual decline in cotton acreage and
improvement in corn fertilization practices, additional acres
will probably be released for the production of other crops.
Soybeans can readily ﬁt onto this land and will produce
proﬁtable yields when adequately fertilized. Numerous
cotton seed mills (hydraulic press type) each year process
the present soybean crop and are interested in increased
production. The expanding livestock industry gives promise
of an expanding local market for protein feeds.”
Photos show: (1) Response to potash fertilizer in a ﬁeld
of Ogden soybeans having a Norfolk loamy ﬁne sand very
low in potash. (2) A ﬁeld showing soybeans planted in beds
for drainage purposes on a low lying soil in the Tidewater
area. Roanoke variety, seed yield 41 bu per acre. (3) Woods
Yellow variety left, Roanoke right, showing rapid early
growth characteristic for Roanoke. Soybean variety-fertility
experiment in Duplin Co. Seed yield of Woods Yellow 29.7
bu per acre, Roanoke 36.4 bu per acre. Address: 1. Associate
Agronomist, U.S. Regional Soybean Lab., Bureau of Plant
Industry, Soils & Agricultural Engineering, Agricultural
Research Administration, USDA; 2. North Carolina Agric.
Exp. Station.
40. Henson, Paul R. 1947. Soybeans for the South
(Continued–Document part II). Yearbook of Agriculture
(USDA) p. 338-343. For the years 1943-47. [3 ref]
• Summary: (Continued): “Roanoke was selected as a single
plant from a mixed seed lot in the fall of 1941. The strain
was developed under the direction of J.A. Rigney, associate
agronomist of the North Carolina Agricultural Experiment
Station, in cooperation with E.E. Hartwig of the Department.
It was entered in the Regional Variety Test, group VII, in
1944. Its excellent showing the ﬁrst year in the tests and
in other tests in North Carolina left little doubt as to its
superiority. It resembles Volstate in appearance, with gray
pubescence, and yellow seed of medium size. Roanoke is
higher in oil and has yielded slightly more than Volstate.
Both varieties are superior to Wood’s Yellow in yield,
resistance to shattering, and content of oil. Seed stocks of
Roanoke were increased in 1945. Approximately 500 bushels
of certiﬁed seed were available for further increase in 1946.
“Volstate and Roanoke are adapted to an area that
includes the lower half of Arkansas and the upper third of
Louisiana, extending eastward through the mid-South, the
Piedmont, and Coastal Plain areas of North Carolina; neither
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is adapted to the lower South and Southeast.
“A third promising variety, CNS, is like Roanoke and
Volstate in maturity. CNS was selected out of the Clemson
variety by J.E. Wannamaker of St. Matthews, South Carolina.
Plants of CNS are of medium height, with tawny pubescence
and purple ﬂowers. The yellow, medium-size seeds number
approximately 3,400 to the pound, compared to Palmetto’s
3,700 seeds to a pound. The oil content of CNS is low, but
it is higher than that of Palmetto. CNS is well adapted to the
Coastal Plain soils of South Carolina, Georgia, and Alabama
and is resistant to bacterial pustule, a serious leaf disease.
Breeders have used CNS in crosses to get resistant varieties
adapted to other regions.
“The new late-maturing varieties, Pelican, Acadian, and
L.Z., appear to be promising for the lower South. All three
were selected from crosses made by John P. Gray, associate
agronomist of the Louisiana Agricultural Experiment Station.
Their seed is yellow, with dark-brown or black hilums, and
medium small to small in size. Acadian has 3,520 seeds to
the pound, L.Z. 3,890, and Pelican 3,950. The oil content of
each is much higher than Wood’s Yellow and Mamloxi. All
3 are tall-growing types, but lodge very little in the lower
Coastal Plain area. They hold their seed well and shatter
much less than established varieties. Pelican, Acadian, and
L.Z. have been tested for 3 years in the Uniform Variety
Test, group VIII. They have yielded equally well through
the southern half of the region, but are particularly well
adapted in southern Louisiana and to the Coastal Plain soils
in southern Alabama and Georgia.”
“Acknowledgments: Several men helped plan and
conduct the investigations in the southern soybean program.
Among the collaborators and other workers of southern
experiment stations who assisted are: H.R. Albrecht, E.F.
Schultz, and Otto Brown of Alabama; C.K. McClelland and
E.M. Cralley of Arkansas; George E. Ritchey of Florida;
R.P. Bledsoe and U.R. Gore of Georgia; John P. Gray of
Louisiana; J.F. O’Kelly, H.A. York, and Robert B. Carr
of Mississippi; J.A. Rigney and S.G. Lehman of North
Carolina; H.W. Staten of Oklahoma; W.R. Paden and E.E.
Hall of South Carolina; John B. Washko of Tennessee; E.B.
Reynolds, R.C. Potts, K.F. Manke, J.R. Quinby, W.L. Jones,
P.J. Lyerly, Harold D. Lynn, and P.B. Dunkle of Texas; T.B.
Hutcheson, M.H. McVicker, G.D. Jones, and R.P. Cocke of
Virginia.”
Tables: (1) Comparison of the agronomic properties of
S100, Gibson, Patoka, Macoupin, Boone, two-year average,
1944-45.
(2) Comparison of the agronomic properties of Ogden,
Arksoy 2913, Mamredo, Ralsoy, two-year average, 1944-45.
(3) Comparison of the agronomic properties of Roanoke,
Volstate, Wood’s Yellow, CNS and Palmetto, two-year
average, 1944-45. Address: Agronomist, U.S. Regional
Soybean Lab., Stoneville, Mississippi, in the Bureau of Plant
Industry, Soils and Agricultural Engineering.

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

He stressed the increase in the cooperative approach to
many problems within the North Central States, especially
since the Production and Marketing Administration has
been organized. The Directors have had much informal
cooperation under way before this time, particularly in the
ﬁeld of livestock marketing and studies on land tenure.
“Reports of Research
“The ﬁrst afternoon of the conference was devoted to the
presentation of reports on soybean research at each station by
collaborators.
“Illinois report by W.L. Burlison–The Illinois
Agricultural Experiment Station has many soybean research
projects, among them one on price studies and one on
the cost of growing and combine harvesting the crop.
The Animal Science Department has projects on protein
supplements for growing and fattening pigs, the nutritive
value of protein feeds and animal products, changes in
nutritive value of feeds due to storage, effect of soybean
meal in poultry rations, and methionine supplementation
in swine rations. The Home Economics Department has
projects on soybeans as human food and on the value of the
protein of soybeans in the dietaries of adult human subjects.
The Agricultural Engineering Department is studying
methods of harvesting, storing, and artiﬁcially drying
soybeans. The Entomology Department is studying the
biology and control of grape colaspis on soybeans and the
control of insects affecting soybeans in storage.
“The Agronomy Department has a number of projects
on soybeans, one being on genetics. In the season of 1947,
studies on soybean hybrids, originally made by Gordon
E. Geeseman in 1945, were continued. Ten varieties were
crossed in all possible ways, making 45 different crosses
in all. The varieties were Chief, Dunﬁeld, Illini, Mukden,
Earlyana, Richland, T117, Hawkeye, Lincoln, and Patoka. F1
plants were grown and compared with the parents in 1946.
Analysis of the data has not been completed. Summary tables
have been made for number of branches per plant, yield
of seed per plant, and weight of 100 seeds. In number of
branches per plant, the hybrids were very nearly the same as
the parents, but in yield of seed, considerable...”
Page 12: In 1946 and 1947 a little more than 900,000
acres in Ohio were devoted to soybean production for seed.
A large percentage of this acreage is in the northwestern onefourth of the state.
“South Dakota report by W.W. Adams–During the
last season, the Group 0, Group I, and Group II Uniform
nurseries were grown, spanning the state’s soybean growing
area from extreme north to south. Several standard varieties
were also included with these uniform tests.
“At the main station, a rate of seed experiment and a row
width trial were established but were not harvested because
of the extensive hail damage occurring the last of June.
“The work in 1947 indicated the superiority of the
varieties Capital and Hawkeye for certain areas of the state
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and reafﬁrmed the position of Ottawa Mandarin as a good
variety for the east-central section. Interest has been directed
toward a few other entries in the variety tests having possible
value for one or more areas of eastern South Dakota.
“In 1948 a variety test for hay will be conducted in
addition to the uniform nurseries and other agronomic trials
for seed.
“Wisconsin report by J.H. Torrie–The soybean research
program of the Department of Agronomy, University of
Wisconsin, is conducted in cooperation with the U.S.
Regional Soybean Laboratory, Urbana, Illinois. The program
is primarily concerned with the breeding of new varieties
adapted for Wisconsin conditions and the evaluation of new
strains developed in Wisconsin and by other stations. The
program for the southern and central portions of Wisconsin
is centered at Madison, whereas that for the northern portion
is under the supervision of Messrs. A.M. Strommen and
C. Rydberg at the Branch Experiment Station, Spooner,
Wisconsin.
“At Madison experiments are under way to determine
the effect of different dates of planting and methods of
planting (broadcast and different row widths) on the yield
and other agronomic characters of several soybean varieties.
Studies are also under way to determine any change that may
occur in yield and other characters of successive generations
of several bulked soybean crosses. The inheritance of downy
mildew reaction is under investigation.
“Soybean genetic work at the Laboratory headquarters
by L.F. Williams–Several experiments in breeding are under
way at Urbana. In one experiment the backcross method of
breeding is being compared with the straight cross. In one
test the cross Lincoln x Richland and the backcross Lincoln
x Lincoln x Richland are being compared, and in another the
cross Lincoln x Ogden and the backcross Lincoln x Lincoln
x Ogden.
“An attempt to combine the high iodine number of the
wild soybean with the desirable agronomic characteristics of
the commercial type has failed. The cross Patoka x Wild has
been crossed and backcrossed to Lincoln, selecting only for
erect habit and freedom from shattering. An analysis of 270
lines from this material indicates no lines much higher than
Lincoln in iodine number and many lines similar to Lincoln
in oil content. Many resemble Lincoln in appearance and
yield. However, some of these lines do have a higher protein
content than the common commercial varieties” (Continued).
Address: Secretary of Conference, Agronomist, Forage
Crops & Diseases, U.S.D.A., Beltsville, Maryland.
42. Staff of the U.S. Regional Soybean Laboratory, Southern
Section. comps. 1948. Results of the Cooperative Uniform
Soybean Tests, 1947: Part II. Southern States. RSLM (U.S.
Regional Soybean Laboratory Mimeograph, Urbana,
Illinois) No. 147. May. 144 p. https://www.ars.usda.gov/
ARSUserFiles/60661000/UniformSoybeanTests/47soybook.

pdf
• Summary: See next page. Except for the cover, this
document is typewritten.
Contents: Introduction. Cooperation (gives cooperating
person’s name, city, and state). Location of tests [on outline
map of south-eastern USA]. Methods. Uniform test, Group
IV-S. Uniform test, Group V. Preliminary test, Group V.
Uniform test, Group VI. Uniform test, Group VII. Uniform
test, Group VIII. Disease investigations. Weather summary.
“Introduction: The cooperative program of the U.S.
Regional Soybean Laboratory was extended to include the
Southern States in 1943. The chief objective of the work is
directed toward the development of improved varieties of
soybeans for industrial use. At the time the program was
inaugurated in the South, there were very few varieties
available to farmers of the region that met the requirements
of a good oil-seed variety. In general, these varieties were
of late maturity, a characteristic which limited the use of
soybeans in certain crop sequences and rotations. Such late
varieties also reduced the efﬁciency of harvesting operations,
since the acreage per combine would of necessity be limited
by adverse weather conditions usually prevailing in late fall
and early winter over much of the South.
“Varieties and new strains of soybeans are grouped
according to maturity to form nine uniform soybean variety
tests or groups. Groups 0 through IV include varieties
adapted to the North Central States. A summary of the
performance of these groups will be found in Part I of this
report, which is published separately. Varieties and new
strains adapted to the Southern States are included in Groups
V, VI, VII, and VIII. The late-maturing Corn Belt varieties
of Group IV, regrouped in part to form Group IV-S, appear
promising and are being tested in the upper part of the
southern region. Where adapted and at normal planting dates,
the varieties of Group IV-S mature in late August and early
September; Group V in late September; Group VI in early
October; Group VII in late October; and Group VIII in early
November. The maturity of the varieties within these groups
are progressively later across the Upper South and earlier
in the Lower South.” Pages 4-5: Location of cooperative
nurseries [and cooperators].
Page 6 (Fig. 1): Map of southern states showing location
of most of the cooperative uniform tests, 1947.
Page 7: Methods: Tells how the following are measured:
Yields. Chemical composition. Lodging. Shattering.
Height (of plants). Maturity. Seed quality (rated from
1 to 5). Statistical analysis (by analysis of variance).
Address: 1. Principal Agronomist; 2. Senior Agronomist; 3.
Agronomist; 4. Asst. Agronomist, Bureau of Plant Industry,
Soils, and Agricultural Engineering, Agricultural Research
Administration, U.S.D.A.
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43. Hartwig, Edgar E. 1948. Breeding soybeans for the
southern states. Soybean Digest. Sept. p. 28-29.
• Summary: “Certain qualities are desired in a soybean
variety regardless of where it is grown. These qualities are
high seed yield, good seed quality, high percentage of oil
and protein, adaptability to combine harvesting, and freedom
from disease injury. However, one quality which does differ
markedly both in requirements and behavior is maturity.
Maturity and adaptation to speciﬁc environments are
characteristics which make southern varieties different from
Cornbelt varieties.
“Nearly 30 years ago plant physiologists learned that
soybeans were very sensitive to length of day. That is, some
types will begin to ﬂower and develop seed with 16 hours
of daylight while other varieties will not begin to reproduce
until day length is 14 hours or less. Under the day length
conditions occurring at Memphis during the growing season
all strains adapted to the central Cornbelt area will begin
ﬂowering in about 30 days after emergence. Consequently
they make only limited growth and mature too early to give
maximum seed yields. On the other hand a variety like
Ogden which makes good growth and matures about October
10 at Memphis will not mature before frost in central Illinois.
“During the past several years we have been evaluating
soybean varieties with regard to their speciﬁc qualities and
characteristics. We are not only interested in learning which
are the best strains available but also what characteristics
each strain possesses so that we might use these good
qualities in our improvement program.
“Soybeans are a self pollinated crop. Once a variety is
established as a uniform type, we have practically no chance
of making any improvement by selection within that variety.
To make improvement we must have variability. To get this
variability it is necessary to make crosses between types
possessing the different characteristics and selecting in later
generations. Some of the more advanced work has dealt with
getting improved seed holding, adaptation to speciﬁc areas,
and disease resistance.
“One of the varieties well adapted for seed production
in much of the South is Ogden. The Ogden variety gives
excellent seed yield, stands up well, is moderately resistant
to the bacterial leaf diseases, and has a quite satisfactory oil
content. However, Ogden will shatter under some conditions
and also sometimes produces seed of poor quality. One
of the types chosen to combine with Ogden to correct
these weaknesses was the Ralsoy variety. This variety has
excellent seed holding qualities, but gives much lower seed
yields, especially when the fertility level is such that Ogden
will yield 35 to 40 bushels per acre. Ralsoy also is quite
susceptible to bacterial pustule and wildﬁre.
“The problem then is to maintain as many Ogden
qualities as possible but still add seed holding. Since the
genes conditioning the various characteristics segregate
and recombine more or less at random in the F2 and later

generations it is necessary to observe rather large numbers in
order to obtain the desired combination. Disease susceptible
and shattering plants or lines can be eliminated in the second
or third generation by observation, but we have no method
of predicting by observation which strains are going to be
the best seed producers. To pick out the best yielding strains
it is necessary to grow them at several locations to evaluate
their adaptation to different environments. After testing
numerous strains from the cross Ralsoy x Ogden, one of the
most promising strains is N45-2994. While this strain has
not been tested thoroughly enough to know its adaptability, it
appears to possess many of the good qualities of each parent.
Other strains with good seed holding qualities have also been
crossed with Ogden to bring about improvement in seed
holding. We believe that some of these crosses will give nonshattering strains equal in other respects to Ogden.
“Chinese Strains: Several types introduced from the
vicinity of Nanking, China, such as Palmetto, Missoy,
Nanking, and CNS make excellent growth on the Coastal
Plain soils of the lower Southeast. However, each of these
strains has a low oil content. Crosses have been made using
these types with Ogden, Volstate, and Roanoke. Selections
from these crosses are now in advanced stages of testing.
Some of the better strains such as N45-3563, N45-3728, and
N46-2652 possess many of the growth qualities of Palmetto
and Missoy plus approaching Roanoke in seed holding and
oil content. It is anticipated that some of these strains will
provide good seed varieties in an area where the varieties
like Ogden and Roanoke have not been too well adapted.
“Another phase of the breeding program has been
directed toward transferring resistance to bacterial pustule
and wildﬁre [a bacterial foliage disease of soybeans, caused
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by Pseudomonas varieties] to the better seed producing
types. Both of these diseases are frequently present in
soybean ﬁelds. One of the ﬁrst strains to be identiﬁed as
carrying a high degree of resistance to both bacterial pustule
and wildﬁre was the variety CNS. CNS as a variety is not
well adapted for production in the two major production
centers of the South–the coastal plain area of North Carolina
and Virginia or the Delta area of Arkansas and Mississippi In
these areas it lodges badly, produces low seed yields, and has
a low oil content.
“The ﬁrst crosses using CNS as a parent were made in
1943. Its resistance to bacterial pustule appears to be rather
simply inherited. However, from the ﬁrst cycle crosses
strains which carried the desired degree of disease resistance
have not equalled Ogden or Roanoke in seed production or
oil content in their areas of best adaptation. These strains do
equal CNS in disease resistance and surpass it in agronomic
qualities. The better strains from the crosses with CNS
carrying resistance to bacterial pustule and wildﬁre have
been crossed with the best agronomic types for the different
production areas of the South. It should not be long before
types carrying a high degree of resistance to these two
bacterial leaf diseases along with good seed production and

high oil content will be available.
“Several insects frequently cause severe defoliation
in the region. One of the worst offenders is the velvetbean
caterpillar. On several occasions differential feeding has
been observed when velvetbean caterpillars have moved
in on a nursery containing different strains. However,
each of these least desired strains has been observed to
be severely defoliated by the same insect when grown
alone. Consequently we do not have sufﬁcient differences
upon which to base a program for resistance to velvetbean
caterpillar attack at the present time. The insect can be
controlled by dusting. Very few varieties have been available
to ﬁll a maturity gap between such varieties as Patoka and
Gibson which are grown in southern Indiana and Ogden
which is about 3 weeks later. This season a considerable
acreage has been planted of the variety S-100 which ﬁts in
very well between these other varieties in maturity. S-100
is recognized as carrying somewhat lower oil content than
other popular varieties, and a somewhat greater degree
of susceptibility to the wildﬁre disease. These qualities
will probably restrict the use of S-100 as a variety. Other
strains derived from crosses between productive Cornbelt
varieties and medium early Southern types are now in test.
In preliminary trials some of these strains which are similar
to S-100 in maturity have surpassed it in other qualities,
especially oil content.
“Good Soil Needed: While it is possible to breed
superior varieties of soybeans which will give higher seed
yields because of better adaptation to speciﬁc environments
and a better complement of genetic factors for yield, it
must also be recognized that the seed yield of any variety
is closely associated with the productive capacity of the
soil. A 40-bushel soybean seed crop removes in the seed the
equivalent of 300 pounds 0-10-20 [NPK] fertilizer. If the
phosphate and potash supply in the soil limits production to
20 bushels per acre, little is to be gained by planting a variety
having a higher yield potentiality. Very often improvement
in fertilization practices is the ﬁrst step necessary toward
improving seed yields. Likewise other cultural practices such
as stand and weed control cannot be neglected if high yields
are expected.
“At the present time varieties like S-100, Ogden,
Roanoke, and Acadian offer maturity range for production
in almost any area of the South. Each of these strains has the
capacity to produce high seed yields in areas where adapted,
providing of course that the nutrient requirements are
fulﬁlled. It is recognized that these and other varieties have
limitations and breeding work is in progress to correct some
of these defects. Furthermore, it is recognized that progress
in any breeding program is dependent on knowledge of
the inheritance of the various qualities and characteristics.
We, therefore, are interested in problems directed toward
gaining further genetic information as well as practical
improvement.” Address: Agronomist, U.S. Regional Soybean
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Lab., Bureau of Plant Industry, Soils and Agricultural
Engineering, Agricultural Research Administration, USDA.
44. Soybean Digest. 1948. Soybean Lab changes: Paul R.
Henson. Sept. p. 104.
• Summary: “Paul R. Henson, coordinator for the work of
the U.S. Regional Soybean Laboratory in 12 Southern states
since June 1942, has become leader of the miscellaneous
legume project of USDA’s Division of Forage Crops and
Diseases.
“Henson was transferred from the Delta Branch
Experiment Station at Stoneville, Mississippi, to Beltsville,
Maryland, in June.
“Henson has been succeeded at Stoneville by Dr. E.E.
Hartwig, located at the North Carolina Experiment Station,
Raleigh, North Carolina, at the time of his new assignment.
Dr. Hartwig has been a member of the Regional Laboratory
staff since February 1943, and has been in charge of USDA’s
soybean investigations in North and South Carolina. He
assumed his duties at Stoneville Sept. 1.
“Herbert W. Johnson, a graduate of the University of
Tennessee, has taken Dr. Hartwig’s place at Raleigh.” A
portrait photo shows Paul Henson.
45. Soybean Digest. 1948. Field day at Clarkedale and
Wilson [Arkansas]. Sept. p. 23.
• Summary: “Cameras were much in evidence on the
ASA ﬁeld trip to Clarkedale and the Wilson plantations. At
right you see four seedsmen talking it over at Bassett Park
following the barbeque given by Lee Wilson & Co. Left to
right: M.E. Magee, Magee Grain Co., Dyersburg, Tennessee;
Lyman Reed, Missouri Soybean Co., Caruthersville,
Missouri; N.H. Pace, Pace Seed & Supply Co., Cleveland,
Mississippi; and Jacob Hartz, Jr., Jacob Hartz Seed Co.,
Stuttgart, Arkansas. Just below are some of the 800 people
who stood in line to be served at the barbeque.
“In center at left, is the ﬂame weeder in action at the
Clarkedale soybean plots. Just below, three scientists from
the Delta Experiment Station, Stoneville, Mississippi,
partake of the lunch at Bassett Park. They are: Robert B.
Carr, E.E. Hartwig and Howard W. Johnson.
“At right, three men from the Orient look at a plot of
U.S. soybeans. They are: P.C. Hsu, Chinese representative
on FAO; S.S. De, India; and Victorino P. Paredes, Philippine
embassy.
“Bottom left, relaxing at Bassett Park: Dr. John Gray,
Baton Rouge [Louisiana]; Mrs. G.G. McIlroy, Irwin, Ohio;
Mrs. John Gray; Mrs. David G. Wing, Mechanicsburg, Ohio;
Mrs. Heartsill Banks, Kansas City; Mrs. V. Lee McMahon,
St. Louis; and David G. Wing.
“Bottom right, also at Bassett: Mrs. Banks; Mrs.
McMahon; Mrs. Jeanne M. Strayer, Hudson, Iowa; and Mrs.
Parke Burrows, Evanston, Illinois.
“All pictures [7 photos] read from left to right. Soybean

Digest photos.”
46. Hartwig, Edgar E.; Bounds, Elaine. comps. 1949.
Results of the Cooperative Uniform Soybean Tests, 1948:
Part II. Southern States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 149. Feb.
116 p. https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/48soybook.pdf
• Summary: Except for the cover, this document is
typewritten.
Contents: Introduction. Cooperation (gives cooperating
person’s name, city, and state). Location of nurseries [on
outline map of south-eastern USA]. Weather data. Methods.
Uniform test, Group IV. Preliminary uniform Group IV.
Uniform test, Group V. Preliminary uniform Group V.
Uniform test, Group VI. Preliminary uniform Group VI.
Uniform test, Group VII. Preliminary uniform Group VII.
Uniform test, Group VIII. Disease investigations.
Page 1: “Introduction: The program of the U.S. Regional
Soybean Laboratory includes developing and evaluating
soybean varieties for industrial utilization. As a means of
evaluating present varieties and new strains developed
through breeding, replicated plantings are made under a wide
variety of environmental conditions. Because soybean strains
are very sensitive to photoperiod, it has been necessary
to classify types into maturity groups. For convenience
these maturity groups are designated Group 0, I, II, to VII,
VIII, extending from north to south. This report includes
a summary of agronomic and chemical characteristics of
varieties and new strains for the Southern States. Maturity
groups included are IV, V, VI, VII, and VIII.
“The cooperative program between the Soybean
Laboratory and the states in the southern region was initiated
in 1943. At that time there was only limited information
available showing the regions of adaptation of the existing
varieties of soybeans. During the ﬁrst few years most of the
strains included in the uniform nurseries were established
varieties. As agronomic and chemical data were accumulated
on these strains, the poorer producers were eliminated from
the tests. At the present time, the material grown in the
regional nurseries comprises top-producing varieties and new
selections from the breeding programs. This testing program
gives agronomic and chemical data from a wide variety of
conditions. Because of these tests, the breeder can get new
strains into production in a minimum amount of time.
“A wide range of soil and climatic conditions exist in
the region. It is too much to expect that any one variety
should give top performance in all areas where a particular
maturity group is to be grown. As an aid in recognizing
regional adaptation, the region has been subdivided into ﬁve
rather broad areas, which still represent a wide range of soil
types. These are: (1) the East Coast, consisting of the Coastal
Plain of Virginia, North Carolina, and the upper half of
South Carolina; (2) the Southeast, consisting of the Coastal
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Plain soils of the lower half of South Carolina, Georgia,
Florida, Alabama, and Mississippi; (3) the Upper and Central
South, including the Piedmont soils between the Coastal
Plain and Mississippi Delta; (4) the Delta area, composed
of the alluvial soils from the Mississippi River in Missouri,
Arkansas, Tennessee, Mississippi, and Louisiana; and (5) the
West, or Southwest, comprising the western half of Arkansas
and Louisiana, Oklahoma and Texas. A map is included to
illustrate those areas.
“As further aid in interpreting yield responses, rainfall
data is reported for many of the locations where nurseries
were grown. Since much of the summer rainfall is from local
showers, rainfall is reported only for those locations where
records were taken close to the nurseries. Daily minimum
and maximum temperatures are reported from representative
locations for the production areas.
“Rates of fertilization [sic, are] is reported for those
locations where the plots wore fertilized. Soil type is
reported for all locations.”
Pages 3-4: Location of cooperative nurseries [and
cooperators].
Unnumbered page: Map of southern states showing
location of most of the cooperative uniform tests, 1948.
Page 5: Methods: Tells how the following are measured:
Yields. Chemical composition. Lodging. Shattering. Height
(of plants). Maturity. Seed quality (rated from 1 to 5).
Statistical analysis (by analysis of variance).
47. Morse, W.J. 1949. Fourth work planning conference
of the Southern States Collaborators of the U.S. Regional
Soybean Laboratory, Birmingham, Alabama, March
2-4, 1949. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 152. March 4. 25 + 9 p.
• Summary: “The Fourth. Work Planning Conference of the
Southern States technical collaborators of the U.S. Regional
Soybean Laboratory was held in Birmingham, Alabama,
on March 2-4, 1949, to review the accomplishments of
the cooperative soybean research conducted during the
past season and to plan future investigations. Birmingham
was chosen for the meeting this year on a trial basis, as it
appeared to be centrally located for all collaborators.
“Wednesday, March 2–Edgar E. Hartwig, Chairman
“The conference was called to order at 9:00 a.m. in a
conference room of the Hotel Bankhead. The following were
in attendance:
“Adair, C.R., Agronomist, U.S.D.A., Rice Branch
Station, Stuttgart, Arkansas
“Allison, J.L., Sr. Pathologist, Forage Crops and
Diseases, U.S.D.A., Beltsville, Maryland
“Canode, G.L. Agronomist, Oklahoma Experiment
Station, Stillwater, Oklahoma
“Carr, R.B., Agronomist, U.S. Regional Soybean
Laboratory, Stoneville, Mississippi
“Cartter, J.L., Agronomist, U.S. Regional Soybean

Laboratory, Urbana, Illinois
“Collins, F.I., Chemist, U.S. Regional Soybean
Laboratory, Urbana, Illinois
“Cowan, J.C., Head, Oil & Protein Div., Northern
Regional Research Laboratory, Peoria, Illinois
“Craigmiles, J.P., Agronomist, Georgia Experiment
Station, Experiment, Georgia
“Feaster, C.V., Agronomist, U.S. Regional Soybean
Laboratory, Columbia, Missouri
“Gore, U.R. Agronomist, Georgia Experiment Station,
Experiment, Georgia
“Gray, J.P. Agronomist, Louisiana Experiment Station,
Baton Rouge, Louisiana
“Hartwig, E.E., Agronomist, Delta Experiment Station,
Stoneville, Mississippi
“Johnson, H.W., Agronomist, North Carolina
Experiment Station, Raleigh, North Carolina
“Johnson, H.W., Pathologist, Forage Crops & Diseases,
U.S.D.A. Stoneville, Mississippi
“McAlister, D.F., Physiologist, U.S. Regional Soybean
Laboratory, Urbana, Illinois
“Miley, D.G., Superintendent, Delta Branch, Mississippi
Experiment Station, Stoneville
“Morse, W.J., Agronomist, Forage Crops & Diseases,
U.S.D.A., Beltsville, Maryland
“Myers, W.M. Agronomist, Forage Crops & Diseases,
U.S.D.A., Beltsville, Maryland
“Nelson, W.L., Agronomist, North Carolina Experiment
Station, Raleigh, North Carolina
“O’Kelly, J.F., Agronomist, Mississippi Experiment
Station, State College, Mississippi
“Paden, W.R., Agronomist, South Carolina Experiment
Station, Clemson, South Carolina
“Pitner, J.B., Agronomist, Rockefeller Research
Institution, Mexico City, Mexico
“Potts, R.C., Agronomist, Texas Experiment Station,
College Station, Texas
“Simmons, C.F., Agronomist, Alabama Experiment
Station, Auburn, Alabama
“Skold, L.N., Agronomist, Tennessee Experiment
Station, Knoxville, Tennessee
“Smith, R.L., Agronomist, North Florida Experiment
Station, Quincy, Florida
“Smith, T.J., Agronomist, Virginia Experiment Station,
Blacksburg, Virginia
“Williams, L.F., Agronomist, U.S. Regional Soybean
Laboratory, Urbana, Illinois
“Reports of Research Dr. Edgar E. Hartwig opened the
conference with an outline of the subjects to be covered
during the meeting. The morning was to be devoted to brief
reports by the collaborators on high-lights of the work in
their state and factors of importance in determining the types
of research that should be outlined for the coming season.
“Arkansas report by C.R. Adair–The estimated acreage
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of soybeans harvested for seed in Arkansas in 1948 was
264,000 acres, which was 19,000 acres less than in 1947 but
106,000 acres more than the 1937-46 average. The average
yield per acre in 1948 was 19.5 bushels which was 7.5
bushels more than 1947 and 5.5 bushels more than the 193746 average. The total production in 1948 was 5,148,000
bushels compared with 3,396,000 bushels in 1947 and an
average of 2,296,000 bushels for the 1937-46 period.
“Conditions at planting time were unfavorable because
of excessive rainfall. However, conditions improved as the
season advanced. There was ample summer rainfall in most
sections of the state for development of a good crop. Yields
were reduced by a lack of rainfall on light sandy soils in the
southwestern part of the state.
“The principal areas of soybean production in Arkansas
are the Mississippi Delta in the eastern part of the state,
Grand Prairie and in the Arkansas, lower White, Red and St.
Francis river valleys.
“In the northeastern part of the state Ogden is the
principal variety although there seems to be an increasing
interest in earlier varieties such as S100. Later varieties such
as Roanoke and Volstate have not produced as well as Ogden
and the growers do not like the later varieties because of
danger of rain before harvest.
“In the southeastern part of the state Ogden is the
leading variety although Volstate and Roanoke are grown on
a limited acreage. There is some interest in S100 to be grown
and followed by fall sown oats.
“In the Grand Prairie area Ogden, Arksoy, Tanner and
Volstate are the leading varieties. S100 is grown on a limited
acreage in rotation with fall sown oats. The later (Group VII)
varieties are more popular in this section because S100 and
to some extent Ogden conﬂict with rice harvest.
“Groups V, VI and VII are made up of varieties most
widely adapted in Arkansas. Varieties in Group IV can be
grown in the northern part of the state but those varieties
produce less than Group V varieties on the average. The
varieties in Group VIII can be grown in the southern part
of the state but those varieties produced less than the better
varieties in Groups VI and VII. It is planned to devote most
time testing Groups V, VI and VII. Any breeding work that
is done will be to develop strains within the maturity range
of those three groups. Groups IV and VIII will probably
be grown at one place in the state so there will he some
information on new strains in those groups.
“Pod and stem blight and wildﬁre caused damage in
local areas. Bacterial pustule was quite serious probably
because of the frequent showers during the summer. Varieties
resistant to these diseases would be very beneﬁcial.
Page 12: “November rainfall was above normal in most
sections of the State and seriously hampered harvesting of
soybeans. Fields were so wet that the harvest in December
was also delayed resulting in poor quality beans for many
farmers. An estimated 20% of the crop remained unharvested

on January 1.
“The Experiment Station has received more requests
than in previous years and farmers have shown more interest
in a high yielding early bean in middle and eastern Virginia.
This allows early hogging down where desired and also
permits beans to be harvested for grain in time for seeding
winter cover crops. The best early bean to date is S100
although it is not early enough in some sections.
“The S100 bean is ten days to two weeks earlier than
Ogden in Eastern Virginia. One of its best characteristics is
the excellent quality of the beans. The beans do not mold or
deteriorate to any degree oven though they may be left in the
ﬁeld six weeks or two months after maturity.
“Several of the newer strains which have been tested in
the past 2-3 years look very promising.
“Report of Soybean Work in Mexico Being Conducted
by John B. Pitner–Dr. Pitner, working on soybean breeding
and production problems for the Rockefeller Institute at
Mexico City, reports that they are enthusiastic about the
prospects of developing the crop. One of the reasons for their
interest is that Mexico imports much vegetable oil, mainly
cotton seed, and would like to develop local oil production
that would give badly needed protein for the people of
Mexico. One of the problems in this area is that they have
a rainy season and a dry season with the rains coming in
late June and ending in October. The soybean appears
to ﬁt in well with wheat in a rotation and applications of
nitrogen are important in securing good yields. A vide range
of soybean selections have been studied under conditions
at the high altitudes near Mexico City and also at one of
their experiment stations at 1500 feet elevation. Selections
in Group V, VI, and VII maturity look best under these
conditions and strain S-100 has given good results. Plantings
at 5000 feet elevation have given the best yields so far.
Introducing a new crop is always a problem, but they are
hoping to build up an acreage and expect yields of around
25 bushels per acre without too much difﬁculty. Increase
plots of 3-100 and Ogden are now being grown to get a start
toward commercial production.
“Wednesday afternoon, March 2–W.R. Paden, Chairman
“Fertilizer Treatment and Placement Responses by W.L.
Nelson–Soybeans are heavy feeders on the soil, soybeans
and peanuts removing about the same amount of mineral
nutrients. They remove about 60 pounds per acre K2O
[potassium oxide] with tobacco and cotton removing 35
pounds. Soybeans remove about 33 pounds per acre P2O5
[phosphoric anhydride] with tobacco removing only 5
pounds. In North Carolina soybeans give a marked response
to dolomitic limestone and soil at pH 4.5 may need 3½
tons limestone per acre. Some Manganese deﬁciency is
now showing up, the symptoms being green veins with the
interveinal area yellow. Much of this manganese deﬁciency
is due to over enthusiastic liming” (Continued). Address:
Secretary to the Conference, Agronomist, Forage Crops &
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Diseases, U.S.D.A., Beltsville, Maryland.
48. Morse, W.J. 1949. Fourth work planning conference
of the Southern States Collaborators of the U.S. Regional
Soybean Laboratory, Birmingham, Alabama, March 2-4,
1949 (Continued–Document part II). RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 152.
March 4. 25 + 9 p.
• Summary: (Continued): Page 15: “b. Committee to
consider desirability of outlining general rules for guidance
of the soybean conference group in the increase and release
of new soybean varieties.
“J.P. Gray, W.M. Myers
“D.G. Miley, J.F. O’Kelly
“W.J. Morse, W.R. Paden
“J.L. Cartter, Chairman
“c. Committee to consider needed research on fertilizer
applications and the effect of competition on the accuracy of
yield testing in soybean nurseries.
“C.R. Adair, J.D. Pitner
“E.E. Hartwig, L.N. Skold
“W.L. Nelson
“W.R. Paden, Chairman
“Thursday morning, March 3–C.R. Adair Chairman
“The Breeding Program of the Regional Laboratory in
the Southern States–Past, Present, and Future–Round Table
Discussion–Several ideas were brought out in the round table
discussion on breeding. There was general agreement that
more fundamental genetic work was necessary. Dr. Miley
of the Delta Branch Station, Mississippi Experiment Station
stated that he supported wholeheartedly the idea of more
fundamental studies by the U.S.D.A. staff with more of the
practical breeding work if necessary being carried on by state
men in order that the fundamental research could progress
rapidly.
“Date of ﬂowering or length of period from ﬂowering
to maturity may have an important bearing on oil content.
Among crosses from low oil parents the high [oil] progeny
may be due to date of blooming–an environmental rather
than genetic effect.
“A desire was expressed for segregating material from
a wider range of crosses for local selection work. More F2
seed can be obtained by spaced F1 plants. If any selection
has been exercised in the F2 generation, this fact is important
to know when studying the F3 and such notes should
accompany the distribution of any of this material, In the F2,
selection can be made for some characters such as maturity
and disease resistance. Dr. Myers expressed the opinion
that if we know more about inheritance of quantitative
characters and what factors could be selected for in the F2
and what could not be, we would be in a position to make
more rapid progress. It was his opinion that we would make
more progress in the next 10 years by concentrating on
fundamental studies coordinated in a balanced program with

practical breeding than we would through practical breeding
alone in a similar length of time.
“Soybean Disease Investigations in the Southern States
by Howard W. Johnson–The attention of those present was
called to pages 102 to 107 of the “Results of the Cooperative
Uniform Soybean Tests, 1948. Part II. Southern States”
where the results of the soybean disease research in the
South has been summarized. Particular attention was called
to page 103 where are listed the varieties and strains in the
uniform groups that appear to be resistant to the bacterial
foliage diseases. In addition to the disease readings made on
the uniform nurseries by the cooperating pathologists, strains
appearing to possess resistance are planted in a special
disease nursery at Stoneville, Mississippi, and an attempt is
made to obtain a uniform infestation of the bacterial foliage
diseases by inoculating spreader [sic] rows of the highly
susceptible Ralsoy variety.
“The work of Graham on the bacterial foliage diseases,
of Lehman on purple seed stain, of Weimer on southern
blight and of Holdeman on anthracnose was reviewed. Tables
of data were presented showing that treating soybean seed
with chemical disinfectants in the fall of harvest or in the
spring before planting resulted in better stands at Stoneville,
Mississippi, but failed to give increased yields with the
relatively high seeding rates used.
“Slides were shown illustrating the injury caused in
soybean nurseries by the velvet bean caterpillar, the bean
leaf beetle and the green clover worm. Practical control of
these pests can be obtained by timely applications of D.D.T.
dust. The copper dusting experiments in North Carolina and
at Stoneville were reviewed and the possibility of using a
D.D.T.-copper dust mixture for control of insect pests and
bacterial foliage diseases was suggested.
“Preliminary results of tests set up at Stoneville,
Mississippi in cooperation with the Southern Regional
Research Laboratory to determine whether a mixture of
propylene glycol dipropionate and 4,6-bis-chloromethyl
xylene applied to soybean seed in the fall would prevent loss
of viability during storage were presented.
“While no signiﬁcant differences were evident in the
data for the ﬁrst four months of storage, attention was called
to the fact that the test had been set up with S-100 seed,
having an original moisture content of 10.4 percent. Could
the test have been set up earlier while the moisture content
was above 14 percent, it is felt that beneﬁts from treatment
might have been demonstrated.
“Thursday afternoon, March 3–J.P. O’Kelly, Chairman
“The Place of the New Varieties Released in the North
Central States by L.F. Williams–Several new varieties have
been named in the Northern States in recent months and
the origin and place of these may be of some interest to this
group. The Wabash variety is derived from a cross between
Dunﬁeld and Mansoy. This variety is similar to Chief in
maturity and is an improvement over Chief in yielding
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ability, resistance to lodging and in oil content of the seed. It
has been a much more dependable yielder in Group IV than
Chief and Gibson. It is being released by Indiana, Illinois,
Missouri and Kansas and is recommended for the Southern
portion of Indiana and Illinois, and the Central portion of
Missouri.
“The Hawkeye variety is descended from a cross
between Mukden and Richland. This variety is of Richland
maturity and is similar to Richland in appearance, but yields
much better, is somewhat taller, and has a higher oil content.
It has been released by Ohio, Indiana, Illinois, Wisconsin,
Iowa, Minnesota, Nebraska and South Dakota. This variety
should replace Richland in commercial production.
“The Monroe variety is from a cross between Mukden
and Mandarin and has been released particularly as an early
variety to precede winter wheat in Northern Ohio. It is
between the two parents in maturity” (Continued). Address:
Secretary to the Conference, Agronomist, Forage Crops &
Diseases, U.S.D.A., Beltsville, Maryland.
49. Morse, W.J. 1949. Fourth work planning conference
of the Southern States Collaborators of the U.S. Regional
Soybean Laboratory, Birmingham, Alabama, March 2-4,
1949 (Continued–Document part III). RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 152.
March 4. 25 + 9 p.
• Summary: (Continued): Page 20: “Based partly on
procedures previously found helpful in other sections the
committee recommended the following six points that might
be useful to the soybean plant breeders.
“1. Regional testing. All soybean selections
contemplated for release should be widely tested in the
region through the facilities of the uniform soybean tests.
“2. Seed increase. New varieties intended for release
should be simultaneously increased by the interested
experiment stations in the area where the new variety would
be adapted.
“3. Naming varieties. General names should be selected
and announced after seed is available for distribution.
“4. Preventing escapes. Effort should be made to prevent
the escape of small quantities of seed of new soybean
varieties before the time of the ofﬁcial experiment station
release.
“5. Preparation and release of information. The
sponsoring agencies should prepare general information
regarding a new variety and distribute it to other states so
that they could modify and add to it to meet their local
conditions. Only general information should be given to
national farm magazines.
“6. The soybean crop conference should have general
supervision over the release of a new variety.
“The committee suggested that the recommendations
developed by the directors of the North Central States be
given careful consideration by each collaborator in order that

he could come to the next soybean conference prepared to
discuss rules that should be set up in the Southern States.
“It was moved by Dr. Gray of Louisiana that the report
of the North Central Directors regarding “Recommendations
of the Seed Practices Committee of the North Central
Region” be incorporated in the minutes of this conference
so that they could be studied in detail between now and the
next meeting of the Southern Soybean Conference group.
This motion was carried unanimously and the secretary
directed to incorporate these recommendations, if approval
could be secured from Dr. N.J. Volk, Administrative Adviser
of the Regional Technical Committee on Seed Practices of
the North Central Directors. These recommendations are as
follows:
“RECOMMENDATION NO. 1: REGIONAL TESTING
“THE COMMITTEE RECOMMENDS THAT
THE DIRECTORS ASK THE FARM CROPS
RESEARCH WORKERS TO INITIATE OR CONTINUE
COOPERATIVE REGIONAL TRIALS OF ALL
IMPORTANT FARM CROPS, WHERE FEASIBLE, SO
THAT NEW AND PROMISING STRAINS MAY RECEIVE
ADEQUATE REGIONAL TESTING DURING THE
TWO OR THREE YEARS PRIOR TO THE POSSIBLE
DISTRIBUTION OF THE NEW STRAIN OR VARIETY
TO SEED PRODUCERS.”
Page 21: “There have been instances in the past, and
there are several right now, of new varieties ready to be
released that may have regional adaptation but which
neighboring states have not had an opportunity to test
thoroughly. Breeders should be given the opportunity by the
Directors to meet periodically to discuss test results, to select
strains for regional tests, and to inform each other of new
strains approaching release.
“RECOMMENDATION NO. 2: SIMULTANEOUS
MULTIPLICATION
“THE COMMITTEE RECOMMENDS THAT AT THE
TIME IT IS DETERMINED THAT A STRAIN WILL BE
NAMED AND RELEASED THE FOSTERING AGENCY
OR AGENCIES SHALL SUPPLY THE INTERESTED
STATES WITH A REASONABLE AMOUNT OF SEED
FOR SIMULTANEOUS MULTIPLICATION.
“There are a number of good examples of shortages
of seed in one state or another and of existing policies that
prevented an interested state from securing seed. Approval
of the above recommendation would tend to eliminate such
situations.
“RECOMMENDATION NO. 3: NAMING VARIETIES
“THE COMMITTEE RECOMMENDS THAT ALL
NEW VARIETIES HAVING REGIONAL ADAPTATION
BE GIVEN NAMES OF A GENERAL NATURE
WHENEVER POSSIBLE. THE NAMES SHOULD NOT
BE ANNOUNCED UNTIL AFTER SEED HAS BEEN
PRODUCED FOR GENERAL DISTRIBUTION.
“Possible names should be discussed by the breeders
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from the states concerned but ﬁnal choice should be the
privilege of the originating agency or agencies. Good
examples of satisfactory general names are: Vicland [sic],
Lincoln and Midland.
“RECOMMENDATION NO. 4: PREVENTION OF
ESCAPES
“THE COMMITTEE RECOMMENDS THAT THE
DIRECTORS INSIST THAT PRECAUTIONS BE TAKEN
BY RESEARCH AND EXTENSION WORKERS TO
PREVENT ESCAPES.
“Escapes occur in a number of ways, such as: (1) Seed
given to friends by state and federal employees: (2) Farmers
harvest test strips planted on their farms for demonstration or
testing purposes: (3) Seed deliberately taken by individuals
having no right to the seed. Multiplication of seed via the
escape route makes orderly distribution of seed very difﬁcult.
“RECOMMENDATION NO. 5: PREPARATION AND
RELEASE OF INFORMATION
“THE COMMITTEE RECOMMENDS THAT
PERTINENT INFORMATION AS TO THE BASIC
FACTS OF ORIGIN AND CHARACTERISTICS, AND
DATA JUSTIFYING THE INCREASE AND RELEASE
OF A NEW VARIETY SHALL BE PREPARED BY THE
FOSTERING AGENCY OR AGENCIES. PARTICIPATING
STATES SHALL USE THIS MATERIAL SUPPORTED
OR MODIFIED BY THEM INFORMATION IN STATE
PUBLICITY. PUBLICITY INTENDED FOR NATIONAL
OR REGIONAL PERIODICALS SHOULD INCLUDE
INFORMATION ON THE REGIONAL ADAPTATION OF
THE VARIETY. A UNIFORM DATE FOR THE RELEASE
OF INITIAL PUBLICITY SHALL BE AGREED UPON BY
THE INTERESTED STATES.
“The fostering agency or agencies are best qualiﬁed
to prepare the initial publicity. They have the background
information and facts from which to describe the
development and the characteristics of the variety. Advanced
publicity has often complicated the distribution problem.
In some cases, the publicity has been put out too soon, and
in others, it was not complete. Recommendation No. 5, if
followed, should insure agreement ahead of time on the
nature and time of release of publicity.
Page 22: “RECOMMENDATION NO. 6:
RECOGNITION OF EXISTING CROP CONFERENCES
AND ORGANIZATION OF NEW ONES
“THE COMMITTEE RECOMMENDS: (a) THAT
SPECIFIC CROP CONFERENCES FUNCTIONING
CURRENTLY OR TO BE ORGANIZED ALSO HANDLE
THE SEED DISTRIBUTION PROBLEMS FOR THEIR
RESPECTIVE CROPS IN ACCORDANCE WITH
RECOMMENDATIONS SET FORTH IN THIS REPORT.
WHEN MULTIPLICATION AND DISTRIBUTION
OF A NEW VARIETY ARE TO BE CONSIDERED,
REPRESENTATIVES OF THE SEED PRACTICES
COMMITTEE FROM THE STATES INTERESTED IN

THE VARIETY SHALL AUTOMATICALLY BECOME
MEMBERS OF THE CROP CONFERENCE: (b) THAT
NEW CROP CONFERENCES BE CREATED WHENEVER
THE NEED DEMANDS IT TO HANDLE CROPS
NOT ALREADY COVERED BY A CONFERENCE:
(c) THAT THE UNITED STATES DEPARTMENT
OF AGRICULTURE BE INVITED TO SEND
REPRESENTATIVES TO EACH MEETING: (d) THAT
THE SEED PRACTICES COMMITTEE OF THE NORTH
CENTRAL REGION BE CALLED TOGETHER ONLY
WHEN MATTERS OF POLICY OR SOME PROBLEM
AFFECTING THE WHOLE REGION HAS ARISEN THAT
REQUIRE THE ACTION OF THE ENTIRE COMMITTEE.
“A number of conferences are currently functioning
such as the soybean conference, alfalfa conference, barley
institute, ﬂax institute, wheat conferences and others. Some
of these conferences have been making recommendations
with respect to seed multiplication and distribution
and should continue to do so in accordance with the
recommendations set forth in this report. It is suggested that
closed meetings be held when desirable to discuss problems
pertaining to the recommendations presented herein.
“RECOMMENDATION NO. 7: MASS
MULTIPLICATION AND SEED DISTRIBUTION PLANS
“THE COMMITTEE RECOMMENDS THAT IN
ADDITION TO CARRYING OUT RECOMMENDATIONS
1, 2, 3, 4, and 5, THESE CROP CONFERENCES SHALL
DEVELOP REGIONAL PLANS FOR THE MASS
MULTIPLICATION AND DISTRIBUTION OF NEW
CROP VARIETIES.
“RECOMMENDATION NO. 8: APPROVAL FOR
MEETINGS AND REPORT OF PROCEEDINGS
“IT IS RECOMMENDED THAT ALL CROP
CONFERENCES CLEAR ALL MEETINGS
THROUGH, AND REPORT PROCEEDINGS TO
THE ADMINISTRATIVE ADVISER OF THE SEED
PRACTICES COMMITTEE.
“Such a procedure would make these meetings ofﬁcial
with respect to the North Central Directors’ Association.
“APPROVED by the North Central Directors April 13,
1948.
“c. Committee to consider needed research on fertilizer
applications and the effect of competition on the accuracy of
yield testing in soybean nurseries–W.R. Paden
“The committee did not recommend any uniform
large scale fertilizer test but drew up the following general
suggestions which the collaborators could adapt to their local
needs:
“Fertilization
“The policy recommended by the committee is that each
cooperator obtain a soil sample from his proposed nursery
area prior to planting and have a test made at his state soil
testing laboratory. This test will serve as an aid for any
soil...” (Continued). Address: Secretary to the Conference,

© Copyright Soyinfo Center 2014

BIOGRAPHY OF EDGAR E. HARTWIG (1913-2018) 72
Agronomist, Forage Crops & Diseases, U.S.D.A., Beltsville,
Maryland.
50. Morse, W.J. 1949. Fourth work planning conference
of the Southern States Collaborators of the U.S. Regional
Soybean Laboratory, Birmingham, Alabama, March 2-4,
1949 (Continued–Document part IV). RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 152.
March 4. 25 + 9 p.
• Summary: (Continued): Page 24: “List of Names Used for
Soybean Varieties
“The conference directed the secretary to append to this
report a complete list of all names that have been used for
soybean varieties in the United States.
“This list, which is attached, was prepared by Mr. Morse
as a guide to avoid duplication in naming of new varieties.
Note: This list is identical to the 9-page attachment to
RSLM No. 148 (March 1948).
“Friday morning, March 4–John Gray, Chairman
“Work of the Northern Regional Research Laboratory
by John R. Cowan, Northern Regional Research Laboratory,
Peoria, Illinois. Dr. Cowan reported to the group that Dr.
Milner is now Director of the Northern Regional Research
Laboratory, having been promoted from Head of the
Analytical and Physical Chemical Division. The position as
Head of the Analytical Division will be ﬁlled by Dr. Fritz
Scente. A new division has been added to the Laboratory
during the past year, a Motor Fuels Evaluation Division.
The principle accomplishment of the Motor Fuels Division
has been the development of a fuel injector operating off
the manifold pressure of a gasoline engine to inject an
alcohol and water mixture automatically as the manifold
pressure increases. By this device trucks and automobiles
with relatively high compression engines will be able to use
3-grade low octane gasolines while running under average
light loads and will ordinarily use the alcohol-water mixture
to increase octane rating of the fuel mixture as the power
demand increases either for acceleration or for hill climbing.
The principle has considerable promise and is being actively
tested under practical road conditions.
“The Laboratory has ﬁve RMA projects under way in
addition to the regular fund projects: utilization of grain,
ﬂavor stability of soybean oil, development of anti-biotics,
utilization of soybean ﬂour and utilization of lecithin.
“Spectrophotometric methods are being developed
for determining the percentage of the different fatty acids
in soybean oil. Studies are also being made of the reﬁning
losses in soybean oil and the best methods for determining
reﬁning losses. The Laboratory has established an
organoleptic test panel for measuring soybean oil reversions
as a part of ﬂavor stability studies. This method so far has
been the most promising and the only reliable method of
studying ﬂavor revision. The method has been reﬁned to
the point where small differences can be measured fairly

reliably.
“Soybean oil is a major food oil in this country at
the present time, though it may not remain so unless the
problem of ﬂavor reversion can be solved. The Laboratory
and others working on the problem are beginning to see
deﬁnite progress though much remains to be done. Among
the causes of ﬂavor reversion are trace amounts of metals.
Iron is the most important and 0.3 parts per million will have
a measurable inﬂuence on stability. One part per million
in often present in samples of soybean oil. Citric acid
measurably improves the stability of samples. There are also
a number of other agents including carboxylic acid and some
of the phosphates, which, when added to oil, will make the
iron no longer available as a pro-oxidant. These compounds
are added in trace amounts of water at the start of the reﬁning
process.
“It has been suggested that phosphatides may be the
cause of ﬂavor reversion. Every fraction of phosphatide
material that has been removed from soybean oil and later
re-added has improved ﬂavor stability, thus it is no longer
thought of as a cause of reversion.
“The Laboratory has been working on corn protein and
has developed excellent zein ﬁbers. Dr. Cowan exhibited a
hat made of 15 percent zein and 85 percent rabbit fur that
had excellent durability as a hat material, One advantage of
this zein ﬁber is that it can be dyed in an acid bath the same
as wool. The ﬁber has good wet strength, which also is an
advantage over some other vegetable ﬁbers.
“The Engineering Division of the Laboratory has
improved the liquid-liquid extraction process to the point
where a fraction can be produced that is a superior paint oil,
and another fraction produced that is a satisfactory vegetable
oil equal to untreated oil for food use.
“Alcoholic extraction has been developed to where 95
percent alcohol can be used economically without distillation
in a low pressure extractor and a better oil for food use can
be obtained than from hexane extraction. Those oils are
more free of gums. A lighter meal can also be obtained from
the alcohol extraction. The process is in pilot plant scale
and appears promising from the standpoint of economical
operation.
“Another product of the Laboratory has shown
considerable promise. This has been named Gelsoy and
is obtained from water extraction of meal that has been
previously extracted with alcohol to remove a gel inhibitor.
The Gelsoy can be used industrially in crown seals and as a
vegetable glue. As an edible product it can be used in stable
ice cream and as icings and candy.
“Another development of the Laboratory has been the
modiﬁcation of soybean oil to a product with a conﬁguration
similar to that of tung oil. The process involves addition and
splitting off of chlorine and one of the early difﬁculties was
that of chlorine removal. Now the process has been reﬁned
to the point where all but one percent of the chlorine can be
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removed, making the oil very suitable for industrial use.
“The Paint Section of the Laboratory, using 100 percent
soybean oil in the vehicle, has been able to develop a very
suitable 8-hour drying paint that stands up well and has
no after-tack. Chemists have learned that the addition of 4
percent CaO [calcium oxide / lime], will materially speed
drying, improve durability, prevent dirt collection and
prevent after-tack. The drying time of this paint is around 8
hours compared to 4 hours for linseed oil.
“A discussion of iodine number in relation to soybean
breeding followed Dr. Cowan’s talk and in response to
a question, he stated that ﬂavor reversion, if caused by
linolenic acid, would be a proportional effect and on this
assumption he felt that the lower the iodine number the
more stable an oil should be. Dr. Cowan stated that the rate
of oxidation of oleic, linoleic, and linolenic acids were in
the ratio of 1 to 12 to 24. Thus a small shift in linolenic acid
might be important in oil stability.
“The Conference adjourned after expressing gratitude
to the Bankhead Hotel and to others who had made the
arrangements for the meeting.
“W.J. Morse, Secretary to the Conference. Birmingham,
Alabama, March 4, 1949.” Address: Secretary to the
Conference, Agronomist, Forage Crops & Diseases,
U.S.D.A., Beltsville, Maryland.
51. Collins, E.R.; Powell, L.A. 1949. An approved soybean
program for North Carolina. Better Crops with Plant Food
33(8):22-23, 45. Oct. [2 ref]
• Summary: “Tests conducted cooperatively by the North
Carolina Experiment Station and Extension Service, with
W.L. Nelson supervising the fertility studies and E.E.
Hartwig supervising the variety tests and the breeding
program, resulted in a summary of nine points necessary for
proﬁtable soybean yields. These steps were listed as follows:
“1. Have your soil tested and limed when needed. 2.
Provide adequate fertility. 3. Prevent fertilizer injury. 4. Plant
an adapted variety. 5. Provide enough plants. 6. Treat seed
to prevent seedling diseases. 7. Prepare a good seedbed. 8.
Control weeds early. 9. Control insects.” Address: 1. Head,
Agronomy Extension, North Carolina State College, Raleigh,
NC; 2. County Agent, Currituck Co., NC.
52. Delta Democrat-Times (Greenville, Mississippi). 1950.
Several land use meetings will be held. Jan. 29. p. 1.
• Summary: “A series of county-wide meetings designed to
furnish valuable information on farming practices to farmers
under the county’s Land Use Program for acreage taken out
of cotton acreage, was announced Saturday by County Agent
L.H. Moseley.
“The ﬁrst will be held on Thursday, Feb. 2, at 10 a.m. at
the Washington County Court House in Greenville. Soybeans
and corn will be the crops discussed.
“On the program will be Dr. E.E. Hartwig of Stoneville,

in charge of the Delta Experiment Station;...
“A number of farmers who have had outstanding records
in growing soybeans and corn will make talks including
Torrey Wood, Jr. of Hollandale, W.C. Boland of Estill, Jeff
Davis of Pettit and Jimmie Walker of Stoneville.
“D.L. Eidson, farm manager at the State Pen
[Penitentiary] at Parchman, will give the beneﬁt of his
experiences in growing soybeans and corn at Yazoo City,
Coahoma and at Parchman.”
This is the earliest newspaper article seen that Mentions
Dr. E.E. Hartwig.
53. Clarion-Ledger (Jackson, Mississippi). 1950. List three
best soybean varieties. March 15. p. 17.
• Summary: “Soybeans are well adapted for mechanized
farming in the Mississippi Delta section and can be a
proﬁtable crop if proper varieties are planted, a good stand
obtained, and weeds controlled.
“The varieties S-100, Ogden, and Roanoke are those
best adapted for seed production in the Delta, according to
Dr. E.E. Hartwig, USDA agronomist at the Delta Branch
Station at Stoneville. The varieties mature and are ready for
harvesting about September 10, October 5, and October 25,
respectively. In the northern Delta counties, Wabash, which
matures about September 1, can be grown with fair results.
“A good acreage distribution for large growers is as
follows: 25 percent, S-100; 50% percent, Ogden; and 25
percent, Roanoke.
“’Growers should be cautioned against buying northern
varieties, such as Lincoln, Hawkeye, or Adams,’ Dr. Hartwig
said. ‘These are good varieties where they are adapted, but
they are not adapted in the Delta section where they make
poor growth, produce low seed yields, and the seed is of very
poor quality. The grower planting unadapted varieties such
as these will be convinced that soybeans are not a money
making crop for this area.’
“In general, soybean planting should follow cotton
planting. Soybeans planted during April grow more slowly
than those planted after May 1. Tests conducted at the Delta
Station show that varieties planted April 10 have only 60
percent as much growth six weeks after emergence as the
same varieties planted during May. This means the earlyplanted beans require a greater number of cultivations to
keep them free from weeds.”
“Sufﬁcient seed should be planted to give 10 to 12
plants per foot of row... Care should be taken to inoculate
with soybean nodule bacteria. Unless properly inoculated,
soybeans will require nitrogen fertilizer just as non-legume
crops.
“Arasan and Spergon are fungicides very effective for
seed treatment. Planting seed can be treated now.
“Top seed yields cannot be obtained from weedy ﬁelds.
A good stand of beans is valuable in weed control and a
rotary hoe, or weeder, is a good tool to use while beans are
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small.”
54. Hartwig, Edgar E.; Bounds, Elaine. comps. 1950.
Results of the Cooperative Uniform Soybean Tests, 1949:
Part II. Southern States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 154. March.
120 p. https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/49soybook.pdf
• Summary: Except for the cover, this document is
typewritten.
Contents: Introduction. Cooperation (gives cooperating
person’s name, city, and state). Location of nurseries [on
outline map of south-eastern USA]. Methods. Uniform
test, Group IV. Uniform test, Group V. Preliminary uniform
Group V. Uniform test, Group VI. Preliminary uniform
Group VI. Uniform test, Group VII. Preliminary uniform
Group VII. Uniform test, Group VIII. Disease investigations.
Weather data.
55. Morse, W.J.; Cartter, J.L.; Hartwig, E.E. 1950. Soybean
production for hay and beans. Farmers’ Bulletin (USDA)
No. 2024. 15 p. Sept. Supersedes Farmers’ Bulletin 1605,
Soybean hay and seed production.
• Summary: Contents: Summary. Introduction. Soybean hay
production: Varieties for hay, methods of planting for hay,
time of cutting, method of cutting, curing, artiﬁcial drying,
storage and baling, yields of hay. Soybean production: Time
of harvesting, defoliation, methods of harvesting, weatherdamaged beans, yields of soybeans. Storage. Grading and
marketing.
Summary: “Soybeans have gained rapidly in importance
as a bean crop with the development of improved varieties
and more efﬁcient cultural practices. They are important also
as a supplementary hay crop. Soybeans are best ﬁtted for hay
when the seeds are about one-half developed. Soybean hay
is a little more difﬁcult to cure than hay from other legumes
but may be handled successfully by practically the same
methods. It requires thorough curing before being stacked,
housed, or baled, since danger of molding occurs when the
hay is stored too soon after a rain or baled too green.
“Unless a special harvester or combine is used, soybeans
should be cut for seed when the beans are in the hard-dough
stage. The most successful method of harvesting is with a
combine-harvester. Cylinder speed should he reduced and
concaves adjusted to prevent cracking of the beans. The
ordinary grain separator can be adjusted to thresh soybeans
without cracking or splitting them. Special bean and pea
separators are also extensively used.
“Soybeans should be thoroughly dried before storing.
Under exceptional conditions only are soybeans attacked by
weevils.
“United States standards are now used extensively for
grading and marketing soybeans.
“This bulletin supersedes Farmers’ Bulletin 1605,

Soybean Hay and Seed Production.”
“Introduction: The soybean, an annual legume, has
found a permanent place as a bean and forage crop in many
farming systems, especially in the eastern half of the United
States. At ﬁrst the acreage of soybeans harvested for hay
was larger than the acreage harvested for beans. The reverse
has been true since 1935 in the Corn Belt States, 1941 in the
United States as a whole. Although it has continued to grow
in use as a forage crop, a greater percentage of the increased
acreages during recent years has been for the commercial
production of beans. In 1929, 63 percent of the total acreage
devoted to soybeans was harvested for hay; in 1943, 21
percent, and in 1948, 10 percent.
“The methods employed in the production of soybean
hay and beans vary with the farming practices. Increased
acreage and greater utilization of the soybean have brought
about more efﬁcient and economical methods of production
and new or improved types of machinery. Perhaps no greater
advance has been made in any farm practice than in the
production of the soybean crop. The combine-harvester has
been one of the most important factors in the economical
production of soybeans.” Address: 1. Formerly Principal
Agronomist; 2. Senior Agronomist; 3. Agronomist. All: Div.
of Forage Crops and Diseases, Bureau of Plant Industry,
Soils, and Agricultural Engineering, Agricultural Research
Administration [USDA].
56. Hartwig, Edgar E.; Bounds, Elaine. comps. 1951.
Results of the Cooperative Uniform Soybean Tests, 1950:
Part II. Southern States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 157. March.
117 p. https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/50soybook.pdf
• Summary: Except for the cover, this document is
typewritten.
Near bottom of title page: “United States Department of
Agriculture. Agricultural Research Administration. Bureau of
Plant Industry, Soils, and Agricultural Engineering, Division
of Forage Crops and Diseases, cooperating with State
Agricultural Experiment Stations.”
Contents: Introduction. Map. Cooperation. Location of
nurseries. Methods. Uniform test, Group IV. Uniform test,
Group V. Uniform test, Group VI. Uniform test, Group VII.
Uniform test, Group VIII. Weather data.
57. Hartwig, E.E.; Lehman, S.G. 1951. Inheritance of
resistance to a bacterial pustule disease in soybeans.
Agronomy Journal 43(5):226-229. May. [4 ref]
• Summary: “Bacterial pustule caused by Xanthomonas
phaseoli var sojensis (Hedges) Starr and Burk., is a disease
quite generally present in ﬁelds of soybeans,... in the
southeastern region of the United States.”
In 1943 CNS was observed to be to be completely
resistant so it was hybridized with Ralsoy, Volstate, and
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Ogden. Address: 1. Agronomist, U.S. Regional Soybean
Laboratory, Stoneville, Mississippi: 2. Prof. of Plant
Pathology, North Carolina State College, Raleigh, N.C.
58. Hartwig, Edgar E.; Johnson, Herbert W.; Carr, R.B.
1951. Border effects in soybean test plots. Agronomy Journal
43(9):443-45. Sept.
• Summary: Page 445: “Multiple row plots of 3 or 4
rows with border rows discarded should give appreciably
greater accuracy than 1-row plots in the evaluation of
soybean strains and varieties.” Address: Agronomist Assoc.
Agronomist and Asst. Agronomist, respectively, USDA,
Division of Forage Crops and Diseases, located at Stoneville,
Mississippi and Raleigh, North Carolina.
59. Hartwig, Edgar E.; Bounds, Elaine. comps. 1952.
Results of the Cooperative Uniform Soybean Tests, 1951:
Part II. Southern States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 162. March.
110 p. https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/51soybook.pdf
• Summary: Except for the cover, this document is
typewritten.
Near bottom of title page: “United States Department of
Agriculture. Agricultural Research Administration. Bureau of
Plant Industry, Soils, and Agricultural Engineering, Division
of Forage Crops and Diseases, cooperating with State
Agricultural Experiment Stations.”
Contents: Introduction. Map. Cooperation. Location of
nurseries. Methods. Uniform test, Group IV. Uniform test,
Group V. Uniform test, Group VI. Preliminary test, Group
VI. Uniform test, Group VII. Preliminary test, Group VII.
Uniform test, Group VIII. Weather data. Address: Stoneville,
Mississippi.
60. Hartwig, E.E. 1952. New soybean variety for South
named Dorman in honor of late director. Mississippi Farm
Research 15(7):1, 7. July.
• Summary: Soybean growers of the Mid-South, desiring a
well-adapted variety earlier in maturity than Ogden, should
be interested in the new variety Dorman. Dorman is similar
to S-100 in maturity, but is superior to S-100 in oil content,
seed quality, seed yield, and in ground cover during the
growing season.
“The variety has been named Dorman as a recognition
of the contribution made to Southern agriculture by the late
Dr. Clarence Dorman, who was director of the Mississippi
Agricultural Experiment Station from 1938 until his death in
1947.
“Groundwork for this new variety was laid in 1941
when Dr. Leonard F. Williams, working with the U.S.
Regional Soybean Laboratory at Urbana, Illinois, made a
cross between Dunﬁeld and Arksoy 2913. The work of the
Soybean Laboratory was expanded in 1943 to include work

in the Southern States, and as a result of this, the second
generation of this cross was grown at Stoneville, Mississippi,
in 1943. The ﬁnal selection and evaluation work of the strain
now named Dorman was done by Dr. Edgar E. Hartwig
of the U.S. Regional Soybean Laboratory at Stoneville,
Mississippi, working in cooperation with the Delta Branch
of the Mississippi Agricultural Experiment Station. Soybean
research workers in Arkansas, Missouri, Tennessee, Virginia,
North Carolina, Louisiana, and Oklahoma have participated
in the testing of this variety. Seed is now being increased
in Mississippi, Arkansas, Tennessee, and Missouri. Fairly
adequate seed stocks should be available for planting in
1953...”
Photos show: (1) “Seed samples of Dorman (left) and
S-100 varieties grown in Coahoma County, Mississippi.”
(2) A Dorman soybean plant, growing, at maturity. Address:
Mississippi.
61. Carter, Betty W. 1952. It takes 11 years, 60,000,000
decisions to produce a ‘bean.’ Delta Democrat-Times (The)
(Greenville, Mississippi). Oct. 19. p. 9.
• Summary: “It takes 11 years to produce a new soy bean
in commercial quantities. At least that’s how long it took to
produce the early maturing variety Dorman, announced by
the Delta Experiment Station earlier this fall.
Dr. Edgar Hartwig is coordinator of soy bean research
for experiment stations in the 12 southeastern states. At
Stoneville, where he directs soy bean research, he has
6,000 rows of soybeans each year; each row is 10 feet long.
Someone has to decide which of those rows to plow under
and which to save for use in further research. The man who
decides is Hartwig, and he saves about 10%.
When he ﬁnally has the bean he has been trying to
develop, there is no use in announcing it until enough beans
are available for a selected group of farmers to grow for seed
next year.
In 1943 the experiment service of the USDA expanded
its full scale work on soy beans to include the southern
states. Before he came to Stoneville, Dr. Hartwig did soy
bean research in Raleigh, North Carolina. Address: Staff
writer.
62. Delta Democrat-Times (Greenville, Washington Co.,
Mississippi). 1952. Roses real and otherwise. Oct. 26. p. 13.
• Summary: “Mrs Edgar Hartwig (above) admires an
arrangement of pink roses in her attractive home on the Delta
Experiment Station at Stoneville. Members and guests of the
Deer Creek Garden Club viewed other ﬂower arrangements
in the Hartwig home and other homes on the tour Tuesday
afternoon.”
A large photo shows Mrs. Hartwig standing and holding
a elaborate ﬂoral arrangement.
63. Hartwig, Edgar E.; Johnson, Herbert W. 1953. Effect
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of the bacterial pustule disease on yield and chemical
composition of soybeans. Agronomy Journal 45(1):22-23.
Jan. [4 ref]
• Summary: “The inheritance of resistance has been reported
by Hartwig and Lehman (2). They found the high resistance,
or near immunity, of the CNS variety to be a monogenic
recessive major character. Feaster (1) using earlier maturing
susceptible varieties in crosses with the CNS variety
obtained similar results.” Address: Agronomist and Assoc.
Agronomist, USDA, Division of Forage Crops and Diseases,
located at Stoneville, Mississippi and Raleigh, North
Carolina, respectively.
64. Hartwig, Edgar E.; Bounds, Elaine. comps. 1953.
Results of the Cooperative Uniform Soybean Tests, 1952:
Part II. Southern States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 163. March.
109 p. https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/52soybook.pdf
• Summary: Except for the cover, this document is
typewritten.
Near bottom of title page: “United States Department of
Agriculture. Agricultural Research Administration. Bureau of
Plant Industry, Soils, and Agricultural Engineering, Division
of Forage Crops and Diseases, cooperating with State
Agricultural Experiment Stations.”
Contents: Cooperating personnel. Introduction. Location
of nurseries. Methods. Uniform test, Group IV. Uniform test,
Group V. Uniform test, Group VI. Uniform test, Group VII.
Uniform test, Group VIII. Weather data.
“Introduction: The program of the U.S. Regional
Soybean Laboratory has been directed toward the
development of improved strains of soybeans and the
obtaining of fundamental information necessary to the
efﬁcient breeding of strains to meet speciﬁc needs. In
the Southern Region, fundamental studies and breeding
programs are conducted at the two centers, Stoneville,
Mississippi, and Raleigh, North Carolina. After promising
new strains are developed at these breeding centers, they
are advanced to the uniform regional tests, conducted in
cooperation with the 12 southeastern states. This testing
program enables the breeder to evaluate new strains under a
wide variety of conditions, and permits new strains to be put
into production in a minimum amount of time.
“Nine uniform test groups have been established
to evaluate the better strains developed in the breeding
programs, The Groups 0 through IV are adapted in the
northern part of the United States, and the Groups IV
through VIII are grown in the southern part. Within their
area of adaptation, there is a maturity range of 12 to 18
days within each maturity group. The best standard variety
available of each maturity class is used as a check variety
with which to compare new strains as to seed yield, chemical
composition, maturity, height, lodging, and seed quality. For

the groups grown in the southern area, the check varieties
are Perry, Dorman, Ogden, Roanoke, and Improved Pelican.
At Stoneville, Mississippi, where all maturity classes will
mature, the approximate maturity dates of these varieties
when planted during the ﬁrst half of May are: Perry,
September 6; Dorman, September 20; Ogden, October 10;
Roanoke, October 25; and Improved Pelican, November 8.
“The 1952 cooperative nurseries complete 10 years
of regional strain evaluation in the Southern States. Of the
43 strains included in Groups V through VIII, only three,
S-100, Ogden, and Acadian, were included in 1943. The
results of these tests have shown the advantages of the
improved varieties, and as a result, varieties such as Ogden
and Roanoke have replaced largely the older varieties such
as Arksoy, Ralsoy, Tokyo, Woods Yellow, and Palmetto.
However, the good characteristics of some of these strains
have been utilized in the breeding program. For example,
N47-3479, which has shown promise in Group VII, has
Palmetto as one of its parents. Although the variety CNS
was shown to have an oil content too low for satisfactory
commercial production, its resistance to bacterial pustule has
been incorporated into many of the new strains now in test.
“A wide range of soil and climatic conditions exist in
the region. As an aid in recognizing regional adaptation,
the region has been subdivided into ﬁve rather broad areas,
which still represent a wide range of soil types. These are:
(1) the East Coast, consisting of the Coastal Plain and
Tidewater areas of southern Delaware, the Eastern Shore of
Maryland, Virginia, North Carolina, and the upper half of
South Carolina; (2) the Southeast, consisting primarily of the
Coastal Plain soils of the Gulf Coast area, but also including
similar soils from South Carolina southward; (3) the Upper
and Central South, including the Piedmont and loessal
hill soils east of the Mississippi River; (4) the Delta area,
composed of the alluvial soils along the Mississippi River
from southern Missouri, southward, and (5) the Southwest,
comprising Arkansas and Louisiana, outside of the Delta,
and Oklahoma and Texas. In the Southwest area, most of
the potential soybean-growing areas are on the alluvial
river valley soils. A map is included to illustrate the ﬁve
production areas,
“On nearly all of the Coastal Plain, Piedmont, and
loessal soils fertilization is essential for satisfactory
soybean production. A table showing soil types and rate of
fertilization is included.
“As a further aid in interpreting varietal responses,
rainfall data is reported for many of the locations where
nurseries were grown. Since much of the summer rainfall
is from local showers, rainfall data is included only from
locations where records were taken reasonably close to the
nurseries. Daily minimum and maximum temperatures are
reported for the representative locations for the various
production areas.
“The 1952 season was characterized by an extreme
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summer drouth [drought], especially in the Delta section, and
by an early killing frost. The effects of the frost were felt in
the Southwest, Delta, and upper East Coast plantings.
“In calculating variety means for seed yield, data from
tests with extremely low yields or where the coefﬁcient of
variability exceed 25 per cent, are not included in the area
means.” Address: 1. Agronomist; 2. Clerk-Stenographer
[Stoneville, Mississippi].
65. Hartwig, E.E. 1953. Adapted varieties for the south.
Soybean Digest. April. p. 22.
• Summary: From a talk before a soybean conference at
Memphis, Tennessee.
“Some of the characteristics which we think a well
adapted soybean variety should have are:
“1–The ability to produce high seed yields under a wide
variety of seasonal conditions.
“2–Produce seed with high oil content. (Dorman will
yield approximately 50 lbs. more oil per ton of beans than
S-100.)
“3–The ability to hold its seed with practically no
shattering for several weeks after maturity.
“4–Heavy foliage to shade the ground and thus help
control weeds.
“5–Resistance to diseases which might reduce yields.
“Varieties now in production which will give high seed
yields with good oil content are as follows:
“Wabash and Perry are the earliest varieties which
will give fair yields in the southern area. These are full
season varieties in southern Indiana. In the Delta section
of Mississippi they will produce yields about 80 percent of
Ogden. Farther south they will yield relatively less, but they
will help lengthen the harvest period. They will usually yield
relatively better on heavy clay soils than on sandy loams.
“Next in maturity we have the new Dorman variety.
Dorman is 16 to 18 days later than Wabash and about two
weeks earlier than Ogden. Dorman is well adapted for
the Delta area from southeastern Missouri to northeastern
Louisiana. This variety is similar in maturity to S-100, but
gives higher seed yields, has higher oil content and better
seed quality. On the heavy clay soils Dorman will give seed
yields comparable to Ogden.
“The standard variety over much of the area is Ogden.
This variety gives good seed yields over a very wide area
and most of you are familiar with it. Two selections from
Ogden, Dortchsoy 2 and Hale Ogden 2, are similar to Ogden
in production.
“Roanoke is approximately two weeks later than Ogden.
Roanoke gives high seed yields, has high oil content, and
holds its seed very well. Roanoke grows 6 to 10 inches
taller than Ogden. This added height is an advantage in late
plantings and in the more southern production areas, such as
the Gulf Coast area of Alabama and West Florida.
“Dortchsoy 31 is similar in maturity to Roanoke.

Dortchsoy 31 will usually yield appreciably less than
Roanoke in the Delta section. Since it is shorter than Ogden,
Dortchsoy 31 does not ﬁt too well in the Gulf Coast area.
From the processor’s standpoint Dortchsoy 31 has slightly
over 1 percent lower oil content than Roanoke.
“Improved Pelican and Acadian are good-yielding, latematurity varieties in south Louisiana. These varieties make
very rank growth if planted too early and, consequently,
give trouble in harvesting. Where planting is delayed until
late June or early July the vigorous growth is a deﬁnite
advantage.
“The varieties Wabash, Perry, Dorman, Ogden, and
Roanoke all produce good seed yield with high oil content. A
combination of two or three of these varieties will lengthen
the harvesting period and spread the hazards of production in
any area.” Address: USDA Delta Branch Station, Stoneville,
Mississippi.
66. United States Department of Agriculture, Agricultural
Research Service. 1953. Jackson soybean may lower
growers’ cost in southeast (News release). Washington, DC.
3 p. July 1. 28 cm.
• Summary: Jackson “is the twelfth in a series of superior
varieties for the different producing areas that have been
released in the last dozen years. Clark is another new variety
announced only June 15 for the northern Corn Belt.”
“The seed of Jackson is straw yellow in color, but easily
distinguished from seed of Roanoke and Volstate because of
its distinctive brown eye or seed scar.”
“The Jackson variety traces its parentage to the varieties
Volstate and Palmetto. The original cross was made in
1943 by Dr. E.E. Hartwig of the U.S. Regional Soybean
Laboratory, working in cooperation with the North Carolina
Agricultural Experiment Station. A backcross of the F1 was
made to Volstate in 1944. The objective was to produce a
variety for the lower southeastern part of the United States
that would grow tall like Palmetto and have the good seed
holding and chemical qualities of Volstate.” Address:
Washington, DC.
67. Hartwig, E.E. 1954. Getting stand is main part of
battle with soybeans: be sure to have your seed tested for
germination. Delta Farm Press (Clarksdale, Mississippi).
Feb. 11. p. 8.
• Summary: “A uniform stand is essential if top soybean
yields are to be produced.
One of the ﬁrst steps toward getting a uniform stand is
to be sure that you are planting viable seed. Growers who
saved some of their seed last fall should have it tested for
germination as soon as they know whether or not it will be
necessary to buy seed. If you have seed with a germination
rate of 75% or better, that is probably as good as seed you
will be able to buy.
If you store your seed in a bin, do not take your

© Copyright Soyinfo Center 2014

BIOGRAPHY OF EDGAR E. HARTWIG (1913-2018) 78
germination sample from the upper 6-inch layer, as that layer
may have a slightly lower germination rate from having
taken up moisture from the air.
Adjust combine cylinder speed: Because last fall was
unusually dry, some of the seed had a moisture content as
low as 8-10% when it was combined, so that the combine
cylinder speed should be reduced relative to the speed used
for combining seed containing 13-14% moisture so as to
avoid splitting the dry seed. Split or injured seed is of lower
quality and will not germinate.
To get a good stand, plant 12-15 viable seeds per foot
in your rows. If the germination rate is only 70%, plant
18-20 seeds per foot of row. Address: PhD, Delta Branch
Experiment Station, Stoneville, Mississippi.
68. Hartwig, Edward E.; Bounds, Elaine. comp. 1954.
Results of the Cooperative Uniform Soybean Tests, 1953:
Part II. Southern States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 171. March.
126 p. Not for publication. https://www.ars.usda.gov/
ARSUserFiles/60661000/UniformSoybeanTests/53soybook.
pdf
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research Service.
Field Crops Research Branch, cooperating with State
Agricultural Experiment Stations.”
Contents: Cooperating personnel (gives person’s name,
city, and state). Introduction. Location of cooperative
nurseries [on outline map of south-eastern USA]. Methods.
Uniform test, Group IV. Uniform test, Group V. Uniform test,
Group VI. Preliminary test, Group VI. Uniform test, Group
VII. Preliminary test, Group VII. Uniform test, Group VIII.
“Introduction: The program of the U.S. Regional
Soybean Laboratory has been directed toward the
development of improved strains of soybeans and the
obtaining of fundamental information necessary to the
efﬁcient breeding of strains to meet speciﬁc needs. In
the Southern Region, fundamental studies and breeding
programs are conducted at the two centers, Stoneville,
Mississippi, and Raleigh, North Carolina. After promising
new strains are developed at these breeding centers, they
are advanced to the uniform regional tests, conducted in
cooperation with the 12 southeastern states. This testing
program enables the breeder to evaluate new strains under a
wide variety of conditions, and permits new strains to be put
into production in a minimum amount of time.
“Nine uniform tests groups have been established
to evaluate the better strains developed in the breeding
programs. The Groups 0 through IV are adapted in the
northern part of the United States, and the Groups IV
through VIII are grown in the southern part. Within their
area of adaptation, there is a maturity range of 12 to 16
days within each maturity class. The best standard variety
available of each maturity class is used as a check variety

with which to compare new strains as to seed yield, chemical
composition, maturity, height, lodging, and seed quality. For
the groups grown in the southern area, the check varieties
are Perry, Dorman, Ogden, Jackson, and Improved Pelican.
At Stoneville, Mississippi, where all maturity classes will
mature, the approximate maturity dates of these varieties
when planted during the ﬁrst half of May are: Perry,
September 6; Dorman, September 20; Ogden, October 10;
Jackson, October 25; and Improved Pelican, November 8.
“A wide range of soil and climatic conditions exist in
the region. As an aid in recognizing regional adaptation,
the region has been subdivided into ﬁve rather broad areas
which still represent a wide range of soil types. These are:
(1) the East Coast, consisting of the Coastal Plain and
Tidewater areas of the Eastern Shore of Maryland, Virginia;
North Carolina; and the upper half of South Carolina; (2)
the Southeast, consisting primarily of the Coastal Plain
soils of the Gulf Coast area, but also including similar soils
from South Carolina southward; (3) the Upper and Central
South, including the Piedmont and loessal hill soils east
of the Mississippi River; (14) the Delta area, composed of
the alluvial soils along the Mississippi River from southern
Missouri, southward, and (5) the Southwest, comprising
Arkansas and Louisiana, outside of the Delta, and Oklahoma
and Texas. In the Southwest area, most of the potential
soybean-growing areas are on the alluvial river valley soils.
A map is included to illustrate the ﬁve production areas.
“On nearly all of the Coastal Plain, Piedmont, and
loessal soils, fertilization is essential for satisfactory
soybean production. A table showing soil types and rate of
fertilization is included.
“As a further aid in interpreting varietal responses,
rainfall data is reported for many of the locations where
nurseries were grown. Since much of the summer rainfall
is from local showers, rainfall data is included only from
locations where records were taken reasonably close to the
nurseries. Daily minimum and maximum temperatures are
reported for the representative locations for the various
production areas.
“The 1953 season was characterized by extremes in
moisture. Through much of the central south, May was
extremely wet and planting was delayed until late May
and early June. The wet period followed by a long drouth
[drought] period contributed to poor seed bed preparation
which resulted in poor stands. For this reason, accuracy of
several of the yield comparisons were [sic, was] seriously
reduced. Late summer drouth reduced yield in much of the
area. However, on the heavy clay soil at Stoneville, soybeans
again demonstrated their ability to get a high percentage of
their moisture requirements from the soil water.” Address:
1. Agronomist; 2. Clerk-Stenographer. Both: Stoneville,
Mississippi.
69. Hartwig, E.E. 1954. Soybean studies produce results for
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Delta area. Mississippi Farm Research 17(3):1, 6. March.
• Summary: “During the past two dry seasons, soybean
growers, who have planted at the proper time, have
had uniform stands and weed-free ﬁelds have produced
satisfactory yields. At the Delta Experiment Station, yields of
46 to 48 bushels per acre have been obtained on heavy clay
soil in each of the dry seasons of 1952 and 1953; indicating
the ability of soybean roots to penetrate deeply and utilize
the soil moisture which had accumulated during the winter
months.
“With proper management soybeans are a dependable
crop for production in the Mississippi Delta. Most growers
should be able to produce seed yields of 30 to 35 bushels
per acre. Care must be taken to obtain stands and to control
weeds.
“Time of Planting: Research work conducted over the
past several years at the Stoneville Station has shown several
advantages for delaying planting until after May 1. These
advantages are more rapid early growth which aids in weed
control, higher seed yields and better seed quality. May
plantings are better able to withstand late summer droughts.
Seed planted in early April will require approximately two
weeks for emergence as compared with 5 to 7 days when
seed is placed in moist soil after May 1.
“In addition to more rapid emergence, later plantings
grow at a faster rate and shade the ground in a shorter period.
These factors aid in weed control. While early May plantings
usually give best results, early June plantings will usually...”
Address: Research Agronomist, Delta Branch Experiment
Station [Stoneville, Mississippi].
70. O’Kelly, J.F. 1954. Growing soybeans in the hill sections.
Mississippi Farm Research 17(3):1. March.
• Summary: “In this issue of Farm Research Dr. E.E.
Hartwig gives a summary of the best available information
on the production of soybeans in the Delta area. The same
recommendations apply generally in the hill areas of the state
but it may be well to emphasize certain points.
“In seedbed preparation in the hill areas it is often found
advisable to ridge or bed the land the same as for cotton.
Weeds which may appear on these beds can be killed by
cultivation without drying out the area where the seed are to
be planted. At planting time runner wings and dirt shields on
a tractor mounted planter can be used to remove enough the
bed for planting at the proper level. The seed are thus planted
in moist soil and get an even start with young weeds. The
planter packer wheel should settle the soil ﬁrmly over the
seed. Loose soil dries out quickly.
“Soybean seed will not remain viable in hot, dry soil as
long as cotton or even corn
“It should be noted that very early varieties like the
Dorman, Perry, and Wabash are best adapted to the Delta.
Except in unusual cases, they do not yield well nor do they
produce beans of high quality in the hill areas.

“Except in wet seasons soybeans will not yield well
on hill soils which dry out. They usually do well on bottom
soils which are a little too poor in drainage for safe cotton
production.
“On soils of medium or better fertility increases from
the use of fertilizers have been slight. On the thinner soils the
use of lime, phosphorus and potash will usually be helpful
but it is not known if such fertilization will be economical. It
would be safest, at present, to grow soybeans only on soils of
medium or better fertility.
“Yields in the hill areas have frequently been above 30
bushels to the acre but in dry seasons like 1952 and 1953 one
should not expect more than 20 to 25 bushels from the best
varieties such as Ogden and Roanoke.” Address: Mississippi.
71. Hartwig, Edgar E. 1954. Weed control [in soybeans]. II–
Mississippi Delta area. Soybean Digest. April. p. 18-19.
• Summary: “Most visitors driving into the Delta area of
Mississippi are impressed with the number of weedy soybean
ﬁelds. The answers as to why weeds are so prevalent are
numerous. In the ﬁrst place, soybeans are usually grown
on land that was the poorest cotton land. Until soybeans
were planted, much of this land was idle, especially in years
in which the cotton acreage was reduced. On those idle
acres, Johnson grass, coffee weeds and miscellaneous other
weeds and grasses were permitted to grow unmolested and
produced an abundance of seed.
“Thus, the soybeans are planted on land that had become
very weedy. Furthermore, in much of the Delta, cotton is
the primary cash crop and receives ﬁrst attention. This is
understandable, but too frequently soybeans are planted and
receive no further attention until harvest. Naturally, seed
yields are low because of excessive competition from weeds.
“More efﬁcient control of weeds will come from
learning how to let the soybean plant help itself keep
down the weeds. Time-of-planting studies conducted at
the Stoneville Station have demonstrated that if soybeans
are planted April 10, they will require at least two weeks
to come up and will have only 65 percent as much growth
at 42 days after emergence as beans planted in early May.
The May plantings will come up much faster. With faster
emergence and more rapid, early growth, the ground will be
shaded more rapidly. Weed seedlings need light to grow. If
planting is delayed until May 1, cotton planting will usually
be completed. Planting soybeans after cotton planting is
completed is much more satisfactory than planting before
cotton planting is begun.
“In addition to making more rapid, early growth,
plantings made after May 1 have more total growth and
give higher seed yields than the earlier plantings. Adapted
varieties, such as Ogden and Roanoke, planted in early April,
respond to the short days and begin ﬂowering too early.
Frequently, their growth is stunted in these early plantings
and the row middles are not completely shaded. With
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incomplete shading comes additional weed growth. Stunted
growth from early plantings is very evident in the lower
Delta area of Mississippi and in northeast Louisiana.
“Good uniform stands of 10 to 12 plants per foot also
aid appreciably in getting rapid, early growth.
“Needless to say, destroying all weed growth prior to
planting is essential to having a weed-free soybean ﬁeld.
Fields have been observed where soybeans were being
planted and Johnson grass 12 to 15 inches tall had not been
disturbed. These soybeans never had a chance.
“Along with planting at the proper time and planting
sufﬁcient seed, the proper use of a rotary hoe aids materially
in eliminating annual weed seedlings. However, a majority
of the soybeans are planted on the Sharkey Clay soils which
frequently are very cloddy at planting time. The rotary hoe
does not operate as satisfactorily in a cloddy clay soil as in a
sandy loam soil.
One of the most troublesome weeds, Johnson grass,
has large food reserves in its ﬂeshy rootstocks and is not
disturbed by a rotary hoe. Neither can it be removed too well
by cultivation. On land heavily infested with Johnson grass,
a program of summer fallow appears to be the most efﬁcient
manner of control. This can be handled best by seeding
small grain after the soybeans are harvested and beginning
fallow in June after the grain is harvested. On sandy loam,
Johnson grass can be reduced appreciably by fallowing from
April until about June 20 and then planting a late variety
such as Roanoke. Excellent yields can be obtained from
these late plantings. Growers planting soybeans on land
heavily infested with Johnson grass are cautioned that a
heavy growth of Johnson grass will cause more difﬁculty in
combining a September-maturing variety than it will in late
October when the grass is nearly dry.
“Coffee Weed: Another vigorous weed is the coffee
weed, Sesbania macrocarpa. Under good conditions, this
weed grows six to eight feet tall. At maturity it is woody and
difﬁcult to run through a combine. Coffee weed seedlings
are easily eliminated with a rotary hoe or by close, early
cultivation. Coffee weed seedlings do not grow well in heavy
shade. Coffee weed is usually more prevalent on the clay
soils than on sandy loam soils.
“The common, red-rooted pigweed, locally termed
‘careless weed,’ also grows very rank. This weed is most
prevalent on sandy loam soils. By practicing late planting,
several crops of seedlings can be destroyed before planting.
Timely cultivation will take out most of the pigweeds, but on
heavily infested ﬁelds, hand elimination must supplement the
best cultural methods.
“Additional annual weeds, such as crabgrass and
morning glories can also be controlled with timely planting
and cultivation. Where these weeds are most troublesome is
where they have been permitted to get started with the beans
or where the soybeans are planted too early to permit them
to make rapid growth or give complete shading of the row

middles.
“Chemical Sprays: Limited experimental work on
control of weeds in soybeans by use of chemicals has been
conducted for several years at the Delta Station. The results
have not been too promising for most of the problems
that were involved. None of the chemicals tested have
effectively controlled Johnson grass. On the clay soils, where
most of the soybeans are grown, the surface will crack in
drying and weed seedlings will germinate from the cracks.
Consequently, no pre-emergence treatment program tested to
date at this station has given satisfactory weed control on the
clay soils.
“On the sandy loam soils, pre-emergence treatment with
dinitro has frequently reduced stands appreciably. Isopropyl
N-(3 chlorophenol) carbonate (CIPC) has looked promising
but will be more expensive than if the job can be done with
a rotary hoe. Perhaps the most promising material is a nonfortiﬁed oil applied with a laterally directed spray when
soybean plants are 12 to 16 days old. Only one application
may be used. At present prices, material for this treatment
will cost approximately $1.75 per acre.
“Flame cultivation does not appear to have a place in
an efﬁcient soybean production operation. Killing plants
with a ﬂame depends upon differential tolerance of plants to
heat. Soybean plants must be about 15 inches tall before the
stems have become woody enough to tolerate much heat. At
this height, a good stand of beans will be giving sufﬁcient
shade to prevent small weed seedlings from becoming
established in the row. Weeds in the row that started with the
soybeans will stand just as much heat as the soybeans and,
consequently, will not be eliminated.
Two large photos show soybeans and weeds. Caption:
“Advantage of later plantings is shown in these two pictures.
Above, soybeans from early May plantings. Note how heavy
shade has helped keep beans free from weeds. In lower
picture is the same variety but planted in early April. Note
stunted growth and severe competition from annual grass.”
Address: Agronomist, U.S. Regional Soybean Laboratory,
Stoneville, Mississippi.
72. Clarion-Ledger (Jackson, Mississippi). 1954. Lee, new
soybean, holds seed well. June 2, p. 3.
• Summary: “State College, Mississippi–Lee, a new soybean
variety with highly desirable characteristics, was ofﬁcially
released June 1 by plant breeders in the U.S. Department of
Agriculture and in 12 southeastern Experiment Stations.
Dr. E.E. Hartwig, U.S.D.A. agronomist at the Delta
Branch Experiment Station, Stoneville, Miss., is coordinator
of regional soybean research. Describing the new bean Dr.
Hartwig said:
“’Soybean growers who have had heavy shattering
losses from the Ogden variety for the past several years will
be interested in the new variety named Lee. Lee is earlier
than Ogden and later than Dorman, Roanoke and Jackson.
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It is superior to Ogden in seed-holding, seed quality, and
seed yield. Although Ogden produces high seed yields,
shattering frequently occurs when the harvest period exceeds
two weeks. Lee has shown very little shattering eight to
ten weeks after maturity and is the ﬁrst soybean variety
developed with disease resistance as a major objective.
“’An increase ﬁeld of Lee is being grown in each YazooMississippi, Delta county this season. Growers interested
in planting Lee for seed production in 1955 should contact
county agents or the Delta Station at Stoneville. Seed are
also being increased in Virginia, North Carolina, South
Carolina, Georgia, Florida, Alabama, and Arkansas.’
“Lee is a selection from a cross made in 1944 by Dr.
Hartwig. An advanced line from this cross was widely
tested, and in 1948 approximately 100 plants were harvested
individually and evaluated... In 1951 it was entered into
trials conducted by the U.S. Regional Soybean Laboratory
in co-operation with research workers in the 12 Southeastern
States. In these tests, planted at 35 to 40 locations each of the
past three years, Lee has continued to give an outstanding
performance. A complete report on the new variety is
published in the June issue of Mississippi Farm Research
available on request at the Experiment Station at State
College.”
Note: A similar story about the new Lee variety and Dr.
Hartwig appeared at about this time in many southern U.S.
newspapers.
73. Agricultural Research (USDA). 1954. Soybean disease
builds up. 2(12):12-13. June.
• Summary: “New [soybean] variety Lee, the ﬁrst soybean
aimed chieﬂy at disease control, gives South (shaded area)
high resistance to bacterial pustule and wildﬁre, moderate
resistance to target spot, and more tolerance than most
species to root-knot nematode. All are important in the South
and among the top 10 soybean diseases. Lee also has high
resistance to frogeye and purple seed stain. Bacterial pustule
lesions provide an easy entry for wildﬁre bacteria, as well.
The North lacks a variety with multiple resistance. Lee
originated from a cross made at Raleigh, North Carolina, 10
years ago by E.E. Hartwig, of ARS, working in cooperation
with southern experiment station scientists. Several
generations following the cross–a series of pollinations, tests,
and selections of individuals–the F-6 descendants of a single
plant became the foundation of the variety. Neither parent,
S-100 or CNS, was outstanding, but jointly they gave Lee the
desired superior characteristics.
“The new soybean Lee, released to seed growers June
1, promises the South resistance to 4 of the Nation’s top 10
soybean diseases. But the situation with the other 6 is far
from encouraging.
“Some 30 diseases–but chieﬂy the top 10–cost more
than 12 percent of the crop. No adequate control is in sight
for 3–brown stem rot and stem canker (which cause half the

loss) and sclerotial blight–for a fourth, rhizoctonia root rot,
no immediate control is in prospect.
“This disease loss fulﬁlls a prophecy of history: as a
minor, trouble-free crop gets big, diseases build up. Paced
by the rising vegetable-oils industry, soybeans expanded
9-fold in acreage and 12-fold in bean production in just two
decades. They’re now our ﬁfth-ranking cash crop at $3/4
billion a year.
“The 10 big diseases rose from relative obscurity in a
few years. Four were unknown a dozen years ago. Though
it’s 10 now and $100-million-a-year damage, it may soon be
the big 20–even some unknowns–and far more loss.
“As we get more dependent on soybeans and the disease
threat deepens, teams of pathologists and agronomists
in ARS and State experiment stations ﬁght to get ahead
of the diseases. Emphasis is on breeding for resistance.
Several thousand distinct kinds of soybeans (genotypes) are
tested yearly in search of resistance to the big 10 and other
diseases, any of which may ﬂare up.
“Aside from Lee, several other varieties have adequate
resistance for appreciable control of some diseases:
South–Ogden, for pustule, wildﬁre, frogeye, and target
spot; Dorman, for frogeye and downy mildew; Jackson,
for frogeye, target spot, purple seed stain, and root knot;
Roanoke, for frogeye and purple seed stain; and Acadian
for downy mildew. North Central States–Flambeau and
Hawkeye, for bacterial blight; Harosoy, for stem canker
(but inadequate); Adams, Clark, Lincoln, and Wabash, for
frogeye; and Chief and Dunﬁeld, for downy mildew.
“The important job is to get resistance for the 2 serious
unchecked diseases (brown stem rot and sclerotial blight),
improve resistance to the others (especially stem canker and
rhizoctonia root rot), and develop for each area varieties
resistant to all its major diseases.
“We need to know more about the destructiveness of
each disease–the true value of resistance to it. This would
help growers decide whether to change to a resistant variety.
It would also help scientists judge which diseases to give
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priority in their work–they have only
estimates now. But ARS and experiment
station plant breeders and pathologists
are using a technique that will give
a precise measure of loss, disease by
disease:
“A resistant soybean crossed with
a susceptible one generally gives rise
to plants of three kinds–some having
only genes for resistance, some having
only genes for susceptibility, and some
(heterozygous ones) having genes for
both. Heterozygous plants will give
progeny of all three kinds. About
eight generations following the cross
the progeny of plants selected for the
heterozygous condition for disease
reaction will be essentially identical for
all characters except disease reaction.
“If the resistant and susceptible F-3 progeny are exposed
to a disease, the difference in their bean and oil yield will
accurately measure these effects of the disease. The scientists
hope to study all major soybean diseases in this way as
sources of resistance are found.
“What can farmers do about soybean disease? They can
use resistant varieties where available and adapted. They
can turn under plant residues–sources of infection for future
crops–and, if diseases are prevalent, rotate crops to prevent
carryover of disease. And they can avoid planting diseased
seed. In these ways they can take advantage of what science
has already done for them.”
A photo caption reads: “Top 10 diseases of soybeans–7
of which are shown here–cause heavy damage yearly. Some,
unnoticed a few years ago, are serious today. Most occur in
a single region or part of it, but 2 occur in both. The top 10
are: North Central States–brown stem rot (found 1944), stem
canker (identiﬁed 1948), frogeye, bacterial blight, bacterial
pustule, wildﬁre (found 1943), and rhizoctonia root rot.
Diseases of the South–bacterial pustule, wildﬁre, target spot
(found 1945), sclerotial blight, and root-knot nematode.”
A map shows the southern states where soybean diseas
are becoming a problem. They include (in apparent order
of importance): Mississippi, Alabama, Georgia, Arkansas,
Louisiana, South Carolina, North Carolina, Virginia and
Tennessee.
Note: This is the earliest document seen (July 2018)
that contains the word “genotype” (or “genotypes”). The
genotype is the genetic makeup of a soybean. Compare
phenotype, which is the way a soybean plant appears.
Related words are soybean “cultivar” and “variety.”
74. Hartwig, Edgar E. 1954. Lee–a superior soybean for the
Midsouth. Soybean Digest. June. p. 14-15.
• Summary: “A new, superior, non-shattering, disease-

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

Soybean Laboratory research program conducted in
cooperation with the 12 Southern States.
75. Hartwig, E.E. 1954. Lee soybean is released; variety
resists diseases, yields well and holds seed. Mississippi Farm
Research 17(6):1, 3. June.
• Summary: “Delta soybean growers who have had heavy
shattering losses from the Ogden variety for the past several
years will be interested in the new variety named Lee. Lee
averages 5 days later than Ogden, 21 days later than Dorman,
and 10 to 12 days earlier than Roanoke or Jackson. Lee is
superior to Ogden in seed holding, seed quality, and seed
yield. Although Ogden has the capacity to produce high seed
yields, losses from shattering frequently occur when the
harvest period exceeds two weeks. Lee has shown very little
shattering eight to ten weeks after maturity and is the ﬁrst
soybean variety developed in which disease resistance was a
major objective in its development.
“An increase ﬁeld of Lee is being grown in each Delta
county this season. Soybean growers interested in planting
Lee for seed production in 1955 should contact their local
county agent or the Delta Branch Experiment Station,
Stoneville. Seed stocks are also being increased in Virginia,
North Carolina, South Carolina, Georgia, Florida, Alabama,
and Arkansas.
“Lee is a selection from a cross, S-100 x CNS, made
in 1944 by Dr. Edgar E. Hartwig, of the U.S. Regional
Soybean Laboratory working in cooperation with the North
Carolina Agricultural Experiment Station at Raleigh, North
Carolina. An advanced F3 line from this cross, N46-2566,
was widely tested in North Carolina and appeared to be
one of the better lines which combined good agronomic
qualities with resistance to the bacterial pustule disease, a
disease frequently found in soybean ﬁelds growing in the
southeastern United States...”
Page 3: “Because of its seed holding qualities and
resistance to the major soybean diseases, Lee should help
stabilize soybean yields in Mississippi. Its high quality seed
should reduce difﬁculties in obtaining good stands which are
so essential to obtaining top yields.
“Lee is the third in a series of new, superior soybean
varieties adapted for production in Mississippi. Dorman,
announced in 1951, is 21 days earlier than Lee; and Jackson,
announced in 1952, is 12 days later than Lee. Fitting Lee into
a production program with either or both of these varieties
will permit a larger acreage to be harvested per combine,
which will help reduce production costs.”
Photos show: (1) Plants of Ogden, November 28, 1953,
showing severe shattering. (2) Plants of Lee, November
28, 1953, six weeks after maturing showing no shattering.
(3) A Lee increase ﬁeld in the Delta area of Mississippi,
1953. Address: Research Agronomist, Field Crops Research
Branch, ARS, USDA, working in cooperation with the
Delta Branch Experiment Station, Stoneville, Mississippi
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and Coordinator of the U.S. Regional Soybean Laboratory
research conducted in cooperation with the 12 Southeastern
States.
76. Hartwig, Edgar E. 1954. Factors affecting time of
planting soybeans in the southern states. USDA Circular No.
943. 13 p. July.
• Summary: Contents: Studies at Stoneville, Mississippi:
Factors to be considered in determining planting date:
soil temperature, day length, rainfall in the spring. Plan of
studies. Results: growth rate, time of blooming, plant height,
length of fruiting period, date of maturity, seed yield, seed
quality, chemical composition of seed. West Florida results.
Summary.
Studies were conducted at Stoneville, Mississippi,
during 1949-51, and in West Florida in 1952. They were
designed to provide basic information on the rate of
emergence and growth, total growth, seed yield, and seed
composition of soybeans planted over a range of dates in
the southern USA. Varieties used were Wabash, S-100,
Ogden, and Roanoke, the top-yielding varieties of maturity
groups IV, V, VI, and VIII and classiﬁed as very early, early,
medium, and medium late, respectively, at Stoneville.
Summary (p. 12-13): “A time-of-planting study
conducted at Stoneville, Mississippi, with four varieties of
soybeans gave very similar results each year for the 3-year
period 1949-51, even though moisture conditions differed by
seasons.
“Optimum planting date for the Southern States appears
to be that date when the minimum soil temperature attains
65ºF. and after the day length reaches or exceeds 14½ hours.
“Planting under such conditions will give more rapid
emergence, more rapid growth, higher seed yields, and better
seed quality than earlier planting. Rapid emergence and rapid
growth should contribute to greater ease in weed control.
“Medium- and medium-late maturing varieties show
less reduction in bean yield from late plantings than do
short-season varieties. A delay of 72 days in planting delayed
maturity of Wabash 33 days; S-100, 33 days; Ogden, 24
days; and Roanoke, 5 days. Therefore, in a double-cropping
system, where soybeans are planted late following white
potatoes or small grain, a medium-late maturing variety
will usually give higher seed yields than earlier maturing
varieties, and its maturity will closely approximate its normal
maturity date for earlier plantings. Since height is reduced
in late plantings and pods are formed closer to the ground,
less harvesting loss will usually be encountered in very late
plantings by utilizing tall varieties of medium, medium-late,
or late maturity.
“Seed yield data from a date-of-planting study made at
Walnut Hill, Florida, are in agreement with the conclusions
drawn at Stoneville, Mississippi.
Page 3: “For convenience, soybean researchers classify
soybean varieties in nine maturity groups, 0 to VIII. Groups

0 and I are adapted in the northern part of the United States.
Succeeding groups are adapted farther south. Group VIII is
adapted only in the extreme southern area of the country.
Wabash, of group IV maturity, is a full-season variety in
south-central Indiana.” Address: Agronomist, Field Crops
Research Branch, Agricultural Research Service, Stoneville,
Mississippi.
77. Brim, Charles A. 1954. New Lee soybean: from 100
plants to 20,000 acres. Research and Farming (Agric. Exp.
Station, North Carolina State College, Raleigh). Summer &
Autumn. p. 12-13.
• Summary: “Its to the Tar Heel farmer’s advantage to switch
to the new Lee soybean. The new variety is the most shatterresistant variety so far developed, it’s resistant to several
major soybean diseases, and it has the yellow seedcoat color
preferred by soybean importers in foreign countries. (About
80 per cent of the soybeans produced in North Carolina go
into export channels.)
“There should be a plentiful seed supply for the 1956
crop. More than 20,000 bushels, enough to plant 20,000
acres, of Lee seed were produced by certiﬁed seed growers
in North Carolina in 1954.
“If the season is good, these 20,000 bushels should
produce around a half million bushels of seed in 1955. This
is enough to fulﬁll the 1956 demand.
“Will Replace Ogden: Lee is expected to replace the
Ogden variety over much of the area where this variety is
now grown. Although Ogden usually produces high yields,
shattering losses often occur with this variety. Shattering is
especially bad where the harvest period is longer than two
weeks. Lee has shown very little shattering eight to 10 weeks
after maturity. It is the ﬁrst soybean variety developed in
which disease control was a major objective, and is resistant
to bacterial pustule, wildﬁre, and frogeye. Lee is moderately
resistant to purple seed stain. Where Ogden will have 80 per
cent purple mottling, Lee will have 8-10 per cent.
“Lee is also more tolerant to the root knot nematode
than the Ogden variety.
“Agronomists in the U.S. Department of Agriculture
and the several state experiment stations who developed and
tested the new variety believe it will help stabilize yields in
the mid-southern area for which it was developed.
“The North Carolina station had a big hand in the
development of the new soybean. Dr. Edgar E. Hartwig
of the U.S. Regional Soybean Laboratory, working in
cooperation with the North Carolina Agricultural Experiment
Station, made the ﬁrst cross at Raleigh in 1944. Lee is a
selection from this cross (S-100 x CNS).
“An advanced F3 line from this cross, N46-2566, was
widely tested in North Carolina and appeared to be one of the
better lines which combined good agronomic qualities with
resistance to the bacterial pustule disease–a disease often
found in soybean ﬁelds in the southeastern United States.
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“100 Plants in 1948: In the fall of 1948, approximately
100 plants were harvested individually from N46-2566.
These new lines were evaluated jointly by Dr. Herbert W.
Johnson in North Carolina and Dr. Hartwig at the Delta
Branch of the Mississippi Agricultural Experiment Station.
“The variety now designated as Lee proved outstanding
in performance in the North Carolina and Mississippi
plantings. In 1951 it was entered in the cooperative regional
trials conducted by the U.S. Regional Soybean Laboratory
in cooperation with research workers in the 12 Southeastern
states. These tests were carried out for three years, with
tests at 35-40 locations each year. In North Carolina the
new soybean was tested at McCullers, Plymouth, Willard,
Statesville, Rocky Mount, and Weeksville. Lee is especially
adapted to the eastern two-thirds of North Carolina, the
southeast corner of Virginia, and parts of several other
southern states, as far west as Texas. Because of its later
maturity (average of 5 days), Lee is not suitable for planting
as far north as Ogden is now grown.
“In comparison with Ogden, Lee produces higher yields,
has slightly higher oil content, and sounder seed coats. Lee
seed averaged 29.3 bushels per acres to Ogden’s 27.5 bushels
per acre in three years of testing.
“Oil content of the seed averaged 21.5 per cent on a dry
weight basis for Lee and 21.3 per cent for Ogden. Lee gave
an outstanding performance in the tests under a wide variety
of weather conditions.”
“Lee is the third in a series of new, superior varieties
adapted for production in the Southern states. Dorman was
introduced in 1951, Jackson in 1952.”
A map shows that Lee is adapted to the eastern half of
North Carolina. Address: North Carolina State College.
78. Hartwig, Edgar E. 1954. The new varieties for the
southern states. Soybean Digest. Oct. p. 8-9.
• Summary: Presented before the annual convention of the
American Soybean Association.
“Interest in soybeans for beans has increased
appreciably in the Southern states in the past 10 years. We
believe this increased interest can be attributed to greater
economic returns resulting from higher yields per acre and
that these higher yields per acre were brought about by
growers putting into practice the knowledge gained from
research developments during the past several years.
“To produce a high yield, it is necessary to have good
stands of an adapted variety, planted at the correct time,
and kept free from weeds. Proper fertilization is essential
in nearly all production areas of the South outside of the
Mississippi Delta. We have made progress in developing
better adapted varieties for the Southern states.
“However, before discussing these new varieties, I
would like to emphasize some of the cultural practices
which must be utilized if these new varieties are to perform
properly. We recognize that the superiority of these improved

varieties increases as the yield level improves. For example,
the Ogden variety shows little superiority over Arksoy if the
yield level is only 15-20 bushels per acre. However, when
Ogden is yielding at the rate of 45-50 bushels per acre,
Arksoy can be expected to yield only 28-30 bushels per acre.
“Experimental plots on Coastal Plain and Piedmont soils
from North Carolina to Louisiana have shown excellent yield
responses from applications of lime, phosphate, and potash.
At Baton Rouge, Louisiana, over a three-year period, an
average yield of 21 bushels per acre was obtained without
fertilization. The same variety grown in the same ﬁeld with
adequate lime, phosphate, and potash produced 35 bushels
per acre. In North Carolina, the average yield of unfertilized
beans in several experiments was 22.0 bushels; those
receiving lime alone produced 24.8 bushels; those receiving
0-40-80 alone produced 27.2 bushels; while those receiving
0-40-80 plus lime produced 34.4 bushels per acre.
“These results emphasize the importance of a complete
fertilization program. Excellent responses to phosphate and
potash have been obtained on the prairie soils of Arkansas.
No increases have been obtained from fertilization in the
Delta areas of Mississippi. In all of these fertility studies,
soybeans have been well nodulated and have produced no
response to nitrogen fertilizers.
“Best Planting Date: Although soybeans can be planted
over a relatively long period in the South, they do have an
optimum period during which they will give best results. In
general over much of the South, there is a tendency to plant
too early. Early-planted soybeans are frequently stunted from
short day length. They also grow more slowly and must be
cultivated more frequently to control weeds. At Stoneville,
highest yields are obtained from plantings made from about
May 1 to May 25. Yields from planting varieties such as
Ogden or Roanoke around June 1 have usually exceeded the
plantings made April 10 and have required fewer cultivations
to keep them free from weeds. In plantings made as late as
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June 20, Ogden yields 80 percent as much as when planted
in early May and Roanoke 85 percent as much as the May
planting.
“As we go farther south, the optimum planting date
is later in the season. Best results can be obtained in south
Alabama and west Florida from plantings made from June
1 to June 15. Consequently, soybeans can very satisfactorily
follow white potatoes, small grain, lupines, or crimson clover
in those areas where sufﬁcient moisture is available for seed
bed preparation and germination of soybeans.
“About 1943, the Ogden variety was introduced by the
Tennessee Agricultural Experiment Station. About the same
time, the program of the U.S. Regional Soybean Laboratory
was expanded, which permitted extensive testing of Ogden
throughout the Southern region. Its superiority was quickly
recognized and Ogden soon became the most popular
soybean variety in the South. Ogden was superior to the
older varieties in seed yield, seed holding and oil content
of the seed. It also had medium-sized stems, was medium
short, and stood very well, making this variety well suited for
combine harvesting.
“The excellent qualities of Ogden in many areas of the
South inﬂuenced growers in areas such as south Georgia
and west Florida to grow it also, although its growth was too
short for satisfactory combining. Even though Ogden showed
improvements over the older varieties in seed holding, it is
weak in this character. In general, it can be expected to hold
its seed for two weeks after it has reached combine maturity.
Under hot, dry conditions, it will not hold this long. Losses
from shattering have been appreciable in the Delta section of
Arkansas and Mississippi for the past three years.
“Prior to World War II, soybeans grown in the South
were sold at a discount because of low oil content. Ogden
has an oil content comparable to the better Cornbelt varieties.
In 1946, Roanoke, developed cooperatively by the U.S.
Regional Soybean Laboratory and the North Carolina
Agricultural Experiment Station, was released. Roanoke
grows six to eight inches taller than Ogden, matures
approximately two weeks later, produces comparable seed
yields, has superior seed-holding qualities, and has the
highest oil content of any variety grown in the United States.
Because of its greater height, Roanoke is better adapted for
production on the Upper Coastal Plain and Piedmont soils of
the Carolinas, Georgia, Alabama, and Florida. In the Delta
areas of Mississippi, large growers can avoid shattering
losses by supplementing their Ogden acreage with Roanoke.
The two varieties, Ogden and Roanoke, have been our
standards for comparison in the development of the newer
varieties.
“In 1952, the Dorman variety was released as an earlier
variety to be grown along with Ogden. Dorman was the
ﬁrst of three varieties released from the hybridization and
selection program conducted by the U.S. Regional Soybean
Laboratory in cooperation with the 12 Southeastern states.

Dorman is approximately 18 days earlier than Ogden and
gives comparable seed yields where it is adapted. Dorman
is well adapted on the heavy clay soils of the Mississippi
Delta from southeast Missouri to northeast Louisiana; on
the bottom lands of the Arkansas River in Oklahoma; and in
eastern Virginia. Dorman produces good quality seed with
high oil content and holds it seed very well after maturity.
Dorman has medium height and heavy foliage. The heavy
foliage is beneﬁcial from the standpoint of keeping down
late season weeds and grasses in seasons with heavy summer
rainfall. Other early varieties had not had this character.
Stems of Dorman dry very uniformly at maturity. With
S-100, which is of comparable maturity, stems frequently are
extremely green when pods are dry. Growing Dorman on the
lowest, heaviest soils will increase the chances for harvesting
and plowing before the fall rains begin.
“Dortchsoy 67 is another new, early variety,
approximately ﬁve days later than Dorman and 12 days
earlier than Ogden, developed by the Dortch Seed Co. In
Mississippi Delta tests, conducted on heavy clay over the
past three years, Dortchsoy 67 has produced 33.7 bushels
per acre as compared to 35.3 for Dorman. Dortchsoy 67 is
more subject to shattering than Dorman. While Dortchsoy
67 may equal Ogden in seed-holding if the two varieties
were to mature at the same time, it is usually more subject to
shattering because of higher temperatures associated with the
earlier maturity.
“Jackson Variety: Jackson, released in 1953, was the
second variety released from the cooperative program in the
South and is particularly suited for production in the lower
southeast after oats, lupines, or crimson clover. Jackson is
comparable in maturity to Roanoke, grows slightly taller,
stands better, and has produced slightly higher seed yields.
Jackson has a high degree of resistance to the leaf disease,
target spot, but is susceptible to bacterial pustule. The added
height of Jackson makes it an excellent combine type for the
Gulf Coast area. To illustrate how varieties become shorter
as they are moved farther south, Jackson has an average
height of 48 inches when grown on the Coastal Plain soils
of Virginia and North Carolina. In this same area, Ogden
averages 36-38 inches tall. However, as we move on south
to south Georgia and upper Florida, Jackson averages 3234 inches tall and Ogden 22-24 inches tall. Under some
conditions, Ogden is only 14-16 inches tall. We believe that
a variety 32-34 inches tall can be harvested with less loss
than a type which averages 22-24 inches tall. While Jackson
gives excellent yields in the Delta area of Mississippi and
on the Coastal Plain soils of southeastern Virginia and
North Carolina, its production should be limited primarily
to soils on which excessive growth is not produced”
(Continued). Address: Research agronomist, ﬁeld crops
research branch, Agricultural Research Service, USDA,
working in cooperation with the Delta Branch Experiment
Station, Stoneville, Mississippi, and coordinator of the U. S.
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Regional Soybean Laboratory Research program conducted
in cooperation with the 12 Southern states.
79. Hartwig, Edgar E. 1954. The new varieties for the
southern states (Continued–Document part II). Soybean
Digest. Oct. p. 8-9.
• Summary: (Continued): “This season, Lee, the third new
variety from the southern cooperative program, was released.
Lee averages ﬁve days later than Ogden and is superior
to Ogden in seed-holding, disease resistance, and seed
yield. Lee is adapted to the same general area as Ogden. Its
superiority in seed holding should eliminate losses frequently
experienced from shattering. Lee has a growth type very
similar to Ogden. Consequently, it will tend to be rather short
for the area described for best adaptation of Jackson. Lee is
resistant to the diseases, bacterial pustule, wildﬁre, frogeye,
and purple seed stain. It is moderately resistant to the leaf
disease target spot.
“We believe that because of its seed-holding qualities
and resistance to major southern diseases of soybeans, Lee
will aid materially in stabilizing soybean yields in those
areas where it is adapted. Because of its seed-holding
qualities, it will probably not be necessary to grow any later
maturing variety where Lee makes adequate growth. In the
Delta section, a combination of Dorman and Lee will give
an extended harvest period and also ﬁt in well with rice
harvesting.
“Another new variety developed for a speciﬁc purpose is
Improved Pelican. This is a rank-growing variety developed
for production as a green manure crop in the cane ﬁelds
of south Louisiana. Unless planted very late, Improved
Pelican is difﬁcult to combine because of its rank growth.
As soybean production moves south in Florida, the value of
Improved Pelican as a seed variety may increase.
“Several selections have been made from the Ogden
variety. None of these selections has differed signiﬁcantly
from the Ogden variety. Dortchsoy 31 is a variety
comparable to Roanoke and Jackson in maturity, which has
proved inferior to these varieties in all production areas.
“Over the past several years, through the use of
closely-related lines which differ in disease reaction, we
have been able to estimate losses from diseases. We are
attempting to learn more about the behavior of diseases and
the losses which they may cause. The addition of resistance
to the major diseases is an important phase of the breeding
programs now under way in the Southern states.
“The past several years have had rainfall much below
normal in many areas of the South. In these dry years,
May or June plantings have survived the summer drouth
much better than the April plantings. This adds another
advantage to those mentioned earlier for avoiding extremely
early plantings. In 1952 and 1953, yields of 48 and 46
bushels, respectively, were produced on a heavy clay soil at
Stoneville with approximately one-third the normal summer

rainfall. Root penetration of 40-45 inches appears to have
been necessary to make these yields possible.
“Another cultural practice which has aided materially in
giving better drouth tolerance is deep tillage on sandy loam
soils which have formed a hard pan. At Stoneville, a ﬁeld in
which beans were wilting severely in late June of 1953, no
wilting was observed in mid-August in 1954 on the portion
of the ﬁeld which had been chiselled 16 inches deep. An
adjoining untreated area was severely wilted in early July.
“In Mississippi, plantings made in May have produced
consistently better results than early April plantings.
However, many growers like to plant in early April because
they believe they can get better stands. The heavy clay soils
are difﬁcult to work. This past season, excellent stands were
obtained without rain by using a double disk opener rather
than the conventional opener. A spring-tooth harrow was
substituted for the disk in preparing the seed bed to avoid
getting an extremely cloddy condition.
“Better varieties and improved cultural practices will
strengthen the competitive position of Soybeans in the
South.”
A portrait photo shows Edgar E. Hartwig. Address:
Research agronomist, ﬁeld crops research branch,
Agricultural Research Service, USDA, working in
cooperation with the Delta Branch Experiment Station,
Stoneville, Mississippi, and coordinator of the U. S. Regional
Soybean Laboratory Research program conducted in
cooperation with the 12 Southern states.
80. Johnson, Herbert W. 1954. Expanded program of varietal
development work in soybeans. Soybean Digest. Oct. p. 6-7.
• Summary: Presented before the convention of the
American Soybean Association at Memphis, Tennessee.
“The underlying objective of agricultural research has
been to increase production efﬁciency. The success of this
tax-supported and private research is demonstrated by the
fact that in 1940 each individual employed on the farm
produced enough food and ﬁber for himself and 11 others;
whereas today each farming individual produces enough for
himself and 17 others.
“Although research workers have found the ways and
means of increasing the returns from each unit of land,
labor, and capital invested, they cannot claim full credit
for the increased production efﬁciency. Vigorous extension
workers have carried the results of research to the farmers
and demonstrated how they could be put into practice.
Farmers have learned to rely on the recommendations of
their experiment stations, and today the ﬁndings of research
are put into practice quicker than they have ever been before.
“The net result is that the backlog of research
information that has been accepted by farmers is diminishing
steadily. In many cases this situation has resulted in a
critical evaluation of our approach to research, which in turn
has resulted in greater emphasis on fundamental or basic
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research in–an attempt to insure that we will continue to add
to this backlog of research information.
“The present intensiﬁed program of soybean research
began in the U.S. Department of Agriculture in 1936, when
the acreage of soybeans harvested for beans in the United
States was 2,359,000. Production has increased steadily since
that date and in recent years the acreage harvested for beans
has been about six times what it was in 1936. This rapid
expansion in soybean production created new problems with
diseases and insects, cultural and fertilization practices, and
varieties, and our research effort has not kept pace with the
increase in production problems. However, increased funds
appropriated this year will enable us to expand the research
program.
“From the beginning of the soybean research
program in the Department of Agriculture, the work has
been cooperative with state experiment stations and this
cooperation has been excellent from the start. Federal funds
for extensive cooperative work in all states where soybeans
are important have not been available and the major portion
of what has been available has been concentrated in a
few research centers. Currently these research centers are
located in Iowa, Illinois, Indiana, Missouri, Maryland, North
Carolina, Mississippi, and California, and at most of these
centers an agronomist and pathologist are working as a
team on the development of improved varieties and cultural
practices.
“State Contributions: The state stations where research
centers are located contribute heavily to the cost of the
program, but the information and new varieties from the
program are made available to all states in the region. In
addition to the research centers, small cooperative programs
are under way in 18 other states. Work on major lines of
research in the northern states is coordinated by Mr. J.L.
Cartter, and Dr. E.E. Hartwig is the coordinator for the
southern states.
“Although research initiative and originality is
encouraged in each individual program, coordination of
the work in all the programs insures against excessive
duplication of effort and permits an almost immediate
exchange of important information and material.
“The research team at the U.S. Regional Soybean
Laboratory headquarters at Urbana, Illinois, is composed of
a physiologist and two chemists, as well as an agronomist
and pathologist. In addition to doing research on oil and
protein, the two chemists operate the analytical section of the
laboratory, which provides analyses for the compositional
characters oil, protein, and iodine number for all the
cooperative soybean research in the United States.
“These compositional characters are important in
soybean breeding programs, and the lack of facilities
sufﬁcient for analyzing large numbers of varieties and strains
has been a bottleneck in breeding progress. The results of
breeding experiments indicate that the accurate evaluation of

a group of selections or varieties with respect to yield must
involve much more extensive testing than the evaluation
for compositional characters. Thus, in early generations
following a cross, when the small amount of seed precludes
extensive testing, it is possible to identify and eliminate
inferior selections with respect to compositional characters.
“Such elimination would mean that in later generations
more intensive selection for yield could be practiced without
the difﬁculties involved in selecting rigorously for yield
and compositional characters at the same time. This would
enable breeders to evaluate a larger number of selections for
yield, thereby increasing the chances of obtaining a selection
superior to present varieties. In the past, many high-yielding
selections have been carried into advanced stages of testing
only to be discarded because they were deﬁcient in some
compositional character.
“The increased funds will enable us to expand research
in three general areas, and the ﬁrst of these is an expansion
of the facilities and capacity of the analytical section.
This enlarged capacity will enable the agronomists to
follow a more efﬁcient breeding system and increase the
productiveness of the entire research program.
“The second area of expansion is in fundamental
genetics and breeding. Increased emphasis on this type of
research is necessary if breeders are to continue to be as
productive in the future as they have been in the past. The
general level of performance of present day varieties is
considerably higher than it was only a decade ago, and the
development of new varieties that are superior to existing
ones is becoming increasingly difﬁcult. Therefore, it
behooves us to accumulate basic information that will enable
us to do a better job of breeding in the future.
“In this research we expect to accumulate information
on such problems as: What are the characteristics that
indicate two varieties will yield superior progeny if crossed?
What easily-measured characters tend to be associated
with important characters which are difﬁcult and expensive
to measure? What procedure of crossing, selection, and
recrossing is most efﬁcient? How is resistance to important
diseases inherited and what economic losses result from a
given level of infection of each disease alone and in various
combinations? What are the difﬁculties involved and what
breeding materials and procedures should be used should
economic conditions indicate an important shift in the
relative emphasis placed on oil and protein in our breeding
programs? And many other similar problems.
“The third area of expanded research is in the evaluation
of genotypes in our germ plasm collection for disease
resistance and other important characters. The need for
this expanded work is clearly demonstrated by the fact that
we have no good source of resistance to two of the most
important diseases, stem canker and brown stem rot. Also,
preliminary evaluations of this collection indicate that it
contains an extremely wide range of types with respect
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to compositional characters, seed size and quality, height,
lodging, shattering, etc. Detailed and accurate information
on the selections in this collection may prove to be of
immeasurable value to the breeding programs of the future.”
Note: This is the 2nd earliest document seen (July 2018)
that contains the word “genotype” (or “genotypes”).
“In this expanded program, a research center will be
established in the northern fringe of the soybean-producing
states and one in the southern fringe; the existing centers
will be strengthened, chieﬂy through the addition of
subprofessional assistants to work with the agronomists and
pathologists; and the work in two of the eighteen cooperating
states will be increased.
“Although the expanded program will enable us to
do a thorough job of evaluating selections in the germ
plasm collection with respect to compositional characters
considered in our breeding programs, it will not be possible
to evaluate them for special properties with respect to oil or
protein quality or other chemical characteristics. However,
if soybeans that have unusual or specialized chemical
characteristics are sought in any of the research laboratories
of industry, we will be happy to furnish laboratory samples
from selections in the germ plasm collection for evaluation
in these laboratories.”
A portrait photo shows Herbert W. Johnson. Address:
Research Agronomist, Field Crops Research Branch,
Agricultural Research Service, U.S. Dep. of Agriculture.
81. Kilpatrick, R.A.; Hartwig, E.E. 1955. Fungus infection
of soybean seed as inﬂuenced by stink bug injury. Plant
Disease Reporter 39(2):177-80. Feb. 15.
• Summary: “Summary: Soybean seeds obtained from
a date of planting study at Walnut Hill, Florida, in 1952
and 1953, showed a high percentage of stinkbug-injured
seeds, especially at the later planting dates. lsolations from
punctured and non-punctured seed yielded a number of
different fungi; however, the data suggest that stinkbug
injury is not necessary for fungus infection of soybean seed.
The symptoms on the seed varied, depending on stage of
development when injury occurred. Seeds punctured at an
early stage of development were small, shriveled and poorly
developed. Seed injured at a later stage generally showed the
puncture surrounded by a discolored ring.” Address: Delta
Branch Exp. Station, Stoneville, Mississippi.
82. Kilpatrick, R.A.; Hartwig, E.E. 1955. Effect of planting
date on incidence of fungus infection of Ogden soybean
seeds grown at Walnut Hill, Florida. Plant Disease Reporter
39(2):177-80. Feb. 15.
• Summary: “Summary: Soybean seeds obtained from
a date of planting study at Walnut Hill, Florida, in 1952
and 1953, showed a high percentage of stinkbug-injured
seeds, especially at the later planting dates. Isolations from
punctured and non-punctured seed yielded a number of

different fungi; however, the data suggest that stinkbug
injury is not necessary for fungus infection of soybean seed.
The symptoms on the seed varied, depending on stage of
development when injury occurred. Seeds punctured at an
early stage of development were small, shriveled and poorly
developed. Seed injured at a later stage generally showed the
puncture surrounded by a discolored ring.” Address: 1. Plant
Pathologist; 2. Research Agronomist: Both: Delta Branch
Exp. Station, Stoneville, Mississippi.
83. Hartwig, Edward E.; Hinson, Kuell; Bounds, Elaine.
comp. 1955. Results of the Cooperative Uniform Soybean
Tests, 1954: Part II. Southern States. RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 175.
March. 112 p. Not for publication. https://www.ars.usda.gov/
ARSUserFiles/60661000/UniformSoybeanTests/54soybook.
pdf
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research Service.
Field Crops Research Branch, cooperating with State
Agricultural Experiment Stations.”
Contents: Cooperating personnel (gives person’s name,
city, and state). Introduction. Location of cooperative
nurseries [on outline map of south-eastern USA]. Methods.
Uniform test, Group IV. Uniform test, Group V. Uniform
test, Group VI. Uniform test, Group VII. Uniform test,
Group VIII. Address: 1. Agronomist; 2. Geneticist; 3. ClerkStenographer. All: Stoneville, Mississippi.
84. Hartwig, Edgar E. 1955. Soybean production in the
Southern States. Better Crops with Plant Food 39(3):6-10,
48-50. March.
• Summary: The position of soybeans as a crop in the
Southern States has improved signiﬁcantly during the past
10 years. In the 11 Southeastern States, acreage of soybeans
planted for harvest has increased from 986,000 acres in
1943 to 2,323,000 in acres in 1952. Much of this increase in
acreage can be attributed to better returns [proﬁts] resulting
from higher yields per acre, brought about by growers
putting into practice the knowledge gained from research
developments during this period. “In 1943 the average yield
per acre was 9.1 bushels, while in 1952 it was 15.6 bushels.
“The average yield is still below the national average.
However, as more growers utilize improved varieties and
production practices, the yield relationship of the Southern
States should equal or surpass that for the Nation. Yields
of 35 to 40 bushels per acre have been produced rather
consistently by some of the better growers in the major
production areas of the South.”
The main improved varieties are Dorman, Lee, and
Jackson.
Contains photos. Address: Research Agronomist,
Stoneville, Mississippi.

© Copyright Soyinfo Center 2014

BIOGRAPHY OF EDGAR E. HARTWIG (1913-2018) 90
85. McBee, J.S. 1956. Lee soybeans leads in test. Greenwood
Commonwealth (The) (Greenwood, Mississippi). Jan. 17. p.
8.
• Summary: “Lee, a comparatively new variety of soybean,
developed at the Delta Experiment Station by Dr. E.E.
Hartwig, USDA Agronomist, led in the variety test for
soybeans last year. The following is the comparison of
Ogden and Lee beans as shown by the test conducted by the
Delta Experiment Station. his is a comparison of Ogden and
Lee beans since Ogden is the variety most universally grown
in the Delta.
“Sandy, Loam Land: Ogden, 35 bu. Lee, 43 bu.
“Clay Soils: Ogden, 38 bu. Lee, 43 bu.
“Coahoma County Heavy Clay Soils: Ogden, 43 bu.
Lee, 49 bu.
“There were approximately 4,000 acres of Lee beans
planted in Leﬂore County last year and practically all
those who planted these beans were well pleased with
their performance over the other varieties which they had
previously grown in most cases, were Ogden.
“The Lee bean is non-shattering which makes it very
desirable from a combining standpoint. This bean will
remain in the pod until the combine can get to it even though
it may be some three or four weeks after ripening. The Lee
bean is a yellow bean and this makes it very desirable for the
export trade. A good percent of the exported beans is used
for human consumption [as in Japan] and that trade requires
a clean yellow bean containing very little foreign matter.”
Address: Leﬂore County Agent.
86. Hartwig, Edgar E.; Bounds, Elaine; Edwards, C.J., Jr.
comp. 1956. Results of the Cooperative Uniform Soybean
Tests, 1955: Part II. Southern States. RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 178.
March. 146 p. Not for publication. https://www.ars.usda.gov/
ARSUserFiles/60661000/UniformSoybeanTests/56soybook.
pdf
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research Service.
Field Crops Research Branch, cooperating with State
Agricultural Experiment Stations.”
Contents: Cooperating personnel. Introduction.
Location of cooperative nurseries. Methods. Uniform test,
Group IV. Preliminary Group IV. Uniform test, Group V.
Preliminary Group V. Uniform test, Group VI. Preliminary
Group VI. Uniform test, Group VII. Preliminary Group
VII. Uniform test, Group VIII. Address: 1. Agronomist; 2.
Clerk-Stenographer; 3. Agricultural Aid. All: Stoneville,
Mississippi.
87. Hartwig, Edgar E. 1956. Latest soybean production data
for Delta outlined: proﬁtable and dependable crop if only
handled right. Delta Farm Press (Clarksdale, Mississippi).
April 19. p. 11.

• Summary: “Soybeans can be a proﬁtable and dependable
crop in the Delta. However to be proﬁtable and dependable,
soybeans must be treated as a crop from which returns
[proﬁts] are expected.
“Most production practices which have proved best
for soybeans are compatible with good cotton production
practices.
“For 1956 plantings, the new Lee variety should receive
primary consideration. Adequate seed stocks are available
at reasonable prices. Lee has been tested in the Delta area
since 1950 and has consistently produced high yields of high
quality seed.”
In 1955, Lee yielded 5 bushels per acre more than
Ogden, and it held its seed better with less shattering for 6-8
weeks after maturity. Lee has a yellow seed coat. Dorman,
which is suggested as a companion variety to Lee, will
mature on about Sept. 20, or about 3½ weeks earlier than
Lee.
Roanoke matures in late October, later than Ogden.
Jackson is another new variety which will usually produce
seed yields comparable to Lee.
Planting time: For best results, soybeans should be
planted after May 1.
Seed treatment with Arasan or Spergon will usually
result in improved stands. “The best time to treat seed is
when it is being bagged from the cleaner.”
Cultivation should be only deep enough and often
enough to control weeds. Fields which are free of weeds
will look better, be easier to harvest, and will produce higher
yields of better-quality soybeans.
It is very important to adjust your combine to obtain
high yields. Moisture content of the beans should be 13½
per cent or less for efﬁcient combining and storage. A rotary
cleaner and a straw shredder should be on all combines
harvesting soybeans. The shredder distributes the soybean
straw evenly over the soil so that it can be readily worked
into the soil.
A small portrait photo shows Dr. Edgar Hartwig.
Address: PhD, Delta Branch Experiment Station, Stoneville,
Mississippi.
88. Calland, J.W. 1956. What are the bottlenecks in soybean
production? Three leading agronomists provide some
answers. Soybean Digest. April. p. 8-9.
• Summary: Photos show the three leading agronomists:
Herbert W. Johnson (“The real problem is proﬁt”), J.L.
Cartter (“Needed a planter and combine designed speciﬁcally
for soybeans”), and E.E. Hartwig (“A double disk opener
promising for clay soils”).
“2,435 soybean growers in 17 of the principal soybean
states answered questionnaires in 1955 on the cultural
and weed control practices they use on growing soybeans.
Summaries of their answers will appear in future issues of
the Soybean Digest.
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“The ﬁnal question these growers were asked was,
‘What in your opinion are the “bottlenecks” or principal
problems which limit soybean production?’ Naturally, the
answers to this question varied some between growers in the
North Central states and those of the Southern and Atlantic
Coast states. But in the main they agreed fairly well that the
more serious things that handicap soybean production are:
“Weather, weeds, low soil fertility, poor stands, low
yields, lack of price inducement, insects, disease, lack of
response to fertilizer, poor cultural practices, and combine
losses.
“The growers appeared to rank these problems in about
the order of importance that they are listed here.
“In connection with this survey of soybean growers,
three scientists who have been for many years working on
research problems connected with increased production of
better soybeans were asked to present to the advisory board
of the National Soybean Crop Improvement Council at its
1955 annual meeting what in their opinions are the chief
bottlenecks to increased soybean production.
“Herbert W. Johnson, research agronomist, of the ﬁeld
crops research branch of the U.S. Agricultural Research
Service of Beltsville, Maryland, commented ﬁrst on fertility
and our inability to generally increase soybean yields by
application of fertilizer similar to the gains secured on corn
and several other crops. He said the problem of getting good
response to fertilizer applied to soybeans may evolve around
a key time to apply the fertilizer.
“For instance, there is indication that the uptake of
phosphorus is reduced at a time when the plant’s need of
phosphorus is critical. He feels that when we ﬁnd how to get
good response to fertilizer where the soil is naturally high
in fertility it will not come at planting time but will come
when applications are made at a particular time in the growth
of the soybean plant when it is not taking up enough of the
elements it needs.
“Weed Problem” Commenting on weeds, Johnson said
it is easy to understand why so many growers answered that
their weed control operations kept their soybeans reasonably
free from weeds and still they listed weeds as seriously
reducing yields. He said that even when weeds are removed
at an early stage they will still reduce yields. Getting rid of
weeds is a serious problem because it costs time and money
to do it. The fact that most growers control the weeds does
not eliminate the seriousness of the weed problem.
“Continuing, he said it is a shame to lose 10 to 15%
of the crop during harvesting operations, that surely if
agricultural engineers and farm machinery manufacturers put
some time on this problem the loss can be reduced.
“It seemed to him that we should think more in terms
of increased proﬁt. Increased yields may not always be
proﬁtable. It depends on the amount of extra cost required to
get this increase. The real problem is how to increase dollars
of proﬁt per acre of soybeans.

“Emphasizing the importance of better cultural
practices, he described two types of disk openers for planting
soybeans that they are experimenting with on heavy clay
lands and said that results have been fantastic not only in
experiments but also on a farm scale.
“J.L. Cartter, director of the U.S. Regional Soybean
Laboratory at Urbana, Illinois, discussed mainly some of the
problems that are limiting soybean research. He said one of
the major tasks of a soybean plant breeder is determining the
value of new strains. Since most of these come from crosses,
one of the urgent needs is for a method of determining the
combining ability of parental material without involving the
tremendous number of crosses of plant introductions now
required to secure the combination of genes that will give
us the highest gene frequencies for such characters as high
yield, oil, etc.
“New and much faster methods of chemical analysis of
determining oil and protein values are badly needed. Some
improvement has recently been made in a faster method of
determining oil quality but chemists must yet develop rapid
methods for determining the essential amino acids before
they can be used as a tool in breeding to improve protein
quality.
“Another problem, said Cartter, in the development
of new varieties is how to establish uniform epiphytotics
(epidemics) of various soybean diseases in the selection of
strains for disease resistance. When this can be done for even
our more serious diseases, then we can make our selections
for resistance in the F2 and F3 generations and tremendously
reduce the plants that now have to be carried forward to
succeeding generations.
“Getting Stands: Among the cultural bottlenecks
discussed by Cartter were the difﬁculty of getting good
stands at proper seeding rates and the problems of weed
control. He feels that with further research on chemical
control the weed problem can be reduced, and when they
develop machinery designed speciﬁcally for soybean
planting, we may be able to get our seeding rate down to the
optimum for yield.
“He pointed out that since moisture is such an important
factor in environment, we might be able with a controlled
water supply in our soybean nurseries to breed a soybean
that would give maximum yield under average moisture
conditions or a variety with high yield under irrigation.
“In conclusion he said we do not have a combine that
has been speciﬁcally developed for soybeans. All we have is
machinery designed for small grains and carried over with
some modiﬁcations to handle the soybean crop. Surely it is
time for the machinery manufacturers to make an entirely
fresh start in designing a combine speciﬁcally for the
soybean crop.
“Dr. E.E. Hartwig, who is coordinator for soybean
investigations in the 12 Southern cooperating states with
headquarters at the Delta Branch Station at Stoneville,

© Copyright Soyinfo Center 2014

BIOGRAPHY OF EDGAR E. HARTWIG (1913-2018) 92
Mississippi, discussed bottlenecks limiting soybean
production in the South.
“Dr. Hartwig said one of the most uniform things they
have in the production area in the South is the extreme
variability between locations and between seasons. The
differences between seasons in almost any location in
the South are much greater than are generally prevalent
throughout the North Central Area” (Continued). Address:
Managing Director, National Soybean Crop Improvement
Council.
89. Calland, J.W. 1956. What are the bottlenecks in soybean
production? Three leading agronomists provide some
answers (Continued–Document part II). Soybean Digest.
April. p. 8-9.
• Summary: (Continued): “One of the primary factors
necessary to a satisfactory yield is a satisfactory stand.
Everything that happens is dependent on the stand you get
at the start. That inﬂuences your weed control practices, the
harvesting losses and the ﬁnal yield.
“One of the largest production areas in the South is the
Mississippi Delta area. This is also a cotton growing area.
Cotton is grown primarily on sandy loam and soybeans are
grown on the heavy clay soils where they do well providing
they are planted at the proper time and make a satisfactory
stand. These soils are very fertile but have deﬁnite physical
properties that make them difﬁcult to work. Farmers cannot
work the soil down to a ﬁne mulch, but distribute their seeds
among the clods and assume they will get a rain fairly soon.
If they do, they will have a stand. This is also a factor with
other crops grown on these soils. Delaying planting until
some time in early May has shown a deﬁnite advantage.
Some feel that the earlier you plant the more chance you
have of frequent rains, but you should be able to put the seed
in the soil at the proper time so that you can get immediate
emergence.
“Double Disk Opener: Dr. Hartwig stated that they had
done some preliminary work which looks very promising,
using a double disk opener. This suits the heavy sticky clay
and will roll through there when the action of the ordinary
shoe opener leaves a very wide trench. It is also possible to
plant in stubble without any preparation. They are working
with the machinery manufacturers who are interested in it
and have made some improvements on it. They hope some
of this equipment will be on the market this coming year
and as it is used more they will learn more about additional
problems in connection with its use.
“Uniform stands are not the only problem with Delta
soils. Most of the Southern soils respond to the application
of fertilizer, but the problem is getting the proper distance
between the fertilizer application and seed location so as not
to injure stands. There is equipment that does a satisfactory
job but not every farmer has all of it, and some equipment
on the market does not do as good a job as it should.

A little more improvement in the facilities for planting
and fertilization is important, and a uniform stand is also
important to get the best response to the fertilizer used on the
crop.
“The quality of the seed is extremely important. Dr.
Hartwig said that in breeding programs in the South and
in release of newer varieties, they have given attention to
producing strains that would, under their weather conditions,
produce high quality seed. They have made good progress
on the Lee variety and the farmer reports the past year
have been most enthusiastic about Lee. Another problem
they have in the South, Dr. Hartwig stated, is that they
have differences in strains in pod set. They know that time
of planting, etc., inﬂuence the percentage set at any given
time. Ogden still is the most commonly grown variety in the
South. With good growth and normal ﬂower production, if
every ﬂower would produce a two-seeded pod, they would
have a potential 250-bushel [per acre] yield. There are
differences between strains in the degree in which they set
pods under these conditions. When the South more fully
understands this problem, it will make considerable progress
in raising the potential yield level of soybeans.” Address:
Managing Director, National Soybean Crop Improvement
Council.
90. Hartwig, Edgar E. 1956. Careful harvesting provides
better seed soybeans: later plantings give better quality and
germination Delta Farm Press (Clarksdale, Mississippi).
Sept. 6. p. 10.
• Summary: “If you want to have top quality soybeans at
planting time next spring,... you should have begun thinking
about seed quality when you began planting last spring.
“Time of planting studies conducted at Stoneville have
shown that May plantings consistently give higher seed
yields, are easier to keep clean, and produce more superior
quality seeds than earlier plantings.” The germination rate
increases as you plant later. So avoid early planting.
A key point is to adjust the combine cylinder speed
before harvesting. The cylinder should run as slow as
possible and still do a good job of threshing. This will
usually be about 500 revolutions per minute. But if the
moisture content of the seed is as low as 8%, it is very
difﬁcult to adjust the combine cylinder speed to avoid
splitting or injuring seeds. Split or injured seeds will
generally not germinate next spring.
“A moisture range of 10-13% is suggested as a safe
range for handling and storing good quality planting seed.”
Tables show: (1) “Inﬂuence of moisture content of seed
when threshed upon germination and percent breakage.
When the seeds’ moisture content was 8.1% at harvest,
the germination of the threshed sample was 87% and the
percent breakage in threshing was 13%. But when the seeds’
moisture content was 13.7% at harvest, the germination of
the threshed sample was 96% and the percent breakage in
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threshing was only 2%.
(2) “Germination of 13.9% moisture soybeans stored at
different temperatures.” When the date of germination was
May 3, the germination rate was 87% for soybeans stored
at 86ºF, 99% for soybeans stored at 68ºF, 96% for soybeans
stored at 50ºF, and 97% for soybeans stored at 36ºF. But
when the date of germination was June 6, the germination
rate was 40% for soybeans stored at 86ºF, 97% for soybeans
stored at 68ºF, 91% for soybeans stored at 50ºF, and 96% for
soybeans stored at 36ºF.
(3) “Germination of 9.4% moisture beans stored at
different temperatures.” When the date of germination was
May 3, the germination rate was 98% for soybeans stored
at 86ºF, 96% for soybeans stored at 68ºF, 96% for soybeans
stored at 50ºF, and 98% for soybeans stored at 36ºF. And
when the date of germination was June 6, the germination
rate was 96% for soybeans stored at 86ºF, 95% for soybeans
stored at 68ºF, 94% for soybeans stored at 50ºF, and 98% for
soybeans stored at 36ºF.
A small portrait photo shows Dr. Edgar Hartwig.
Address: PhD, Agronomist, Delta Branch Experiment
Station, Stoneville, Mississippi.
91. Hartwig, Edgar E. 1956. Time of planting, harvesting,
storage–Three factors make or break your soybean seed.
Seedsmen’s Digest 7(11):18, 69. Nov.
• Summary: 1. Anyone wishing to produce soybeans for seed
should avoid early planting. Seed produced from plantings
on May 10 and May 31 had a germination rate of over 90%.
2. The adjustment of the combine is extremely
important. The cylinder should be run as slowly as possible
yet still do a good job of threshing. This will usually be about
500 r.p.m. The lower the moisture content of the seed, the
more easily it is injured in threshing. 10.4 to 12.2% moisture
is optimal for threshing.
3. Seed should contain no more than 12% moisture when
put into storage. Seed stored at 14% moisture or higher was
graded “sample” after storage from January to July. Address:
PhD, Research Agronomist, USDA, in cooperation with
Delta Branch Experiment Station, Stoneville, Mississippi;
Coordinator–U.S. Regional Soybean Lab Research Program.
92. Hartwig, Edgar E. 1957. Row width and rates of planting
in the southern states: No yield advantage for narrow rows.
Soybean Digest. March. p. 13-14, 16.
• Summary: “Rate of planting and row width studies have
been conducted in all of the major soybean producing areas
of the South. Results of most of these studies are in fairly
close agreement and indicate that the optimum rate within
the row is 10-12 viable seed per foot and that there is no
yield advantage for planting in rows narrower than 36 to 40
inches.
“Plantings of less than 10-12 seeds per foot of row will
frequently yield as well as thicker planting, but the seedling

growth is at a slower rate and more difﬁculty is encountered
in weed control. Planting at rates heavier than 10 to 12 seeds
per foot of row gives better early season weed control, but a
greater amount of lodging usually results.
“Thirty-six or 38-inch rows have an advantage over 40inch rows in that four rows can be handled with greater ease
with a 12-foot combine.
“In 1944, the three varieties Ogden, Volstate, and Woods
Yellow were grown at four rates in the row–2, 3, 6, and
12 plants per foot of row at two locations in eastern North
Carolina. For the varieties Ogden and Volstate, this would
mean planting rates of approximately 10, 15, 30, and 60
pounds per acre, and for Woods Yellow the planting rates
would have been approximately 13, 20, 40, and 80 pounds.
Row width was 40 inches. Plantings were made in early
May. All plantings were made at a heavy rate and thinned to
the desired spacing after emergence. Yields in these plantings
are reported in Table 1.
“In these plantings harvest loss from combining the two
and three plants per foot rate would have been greater than
from the two thicker rates, because pods were borne much
closer to the ground.
“In 1947, 1948, and 1949, a rate of planting study was
conducted on a Norfolk Sandy Loam soil at Rocky Mount,
North Carolina. The Roanoke variety was planted in early
May at the rates of 4, 6, 9, and 12 seeds per foot in 42-inch
rows. Seeds having a laboratory germination of 90 to 95%
were used. Seedling emergence ranged from 80 to 85% each
year. Planting rate had no inﬂuence on percentage emergence
in any year. A higher percentage of the plants survived to
maturity in the thinner plantings. Seed yields were low in
each of the ﬁrst 2 years, and very good the third year. Yield
was not inﬂuenced by planting rate. The results for the 3
years are reported in Table 2.
“There was a greater amount of lodging in the planting
of 12 seeds per foot than where 9 seeds per foot were
planted. On the basis of these studies and observations
at other locations, a planting rate of 9 seeds per foot was
recommended for Roanoke in North Carolina.
“In order to study the interrelations of row width and
planting within the row, studies were made at Plymouth,
N.C., using four row widths, 24, 30, 36, and 42 inches, and
three rates within the row, 4, 6, and 12 plants per foot. All
plantings were made at a thicker rate and thinned to the
required spacing. Plantings were made in early May. Results
for the Ogden variety are reported in Table 3.
“These studies showed no advantage for planting in
rows closer than the conventional 36- to 42-inch rows.
Thicker plantings in the row had an advantage from the
standpoint of early weed control, regardless of row width.
Lodging increased appreciably as row width was reduced.
“The plant population of 12 plants per foot appeared to
be slightly excessive. A planting rate of 10-12 viable seeds
per foot in 36- to 42-inch rows was concluded to be near the

© Copyright Soyinfo Center 2014

BIOGRAPHY OF EDGAR E. HARTWIG (1913-2018) 94
optimum for seed yield, early weed control, and a minimum
amount of lodging.
“H.M. Camper and Dr. T.J. Smith conducted studies
at Warsaw, Virginia, for the years 1952, 1953 and 1954 in
which they used 12, 24, and 36-inch rows and planted at the
rates of 3, 5, and 7 pecks per acre. Average planting dates
were May 10, May 24, June 8, June 23, and July 9. Narrow
rows had no yield advantage over the 36-inch row for the
Ogden variety in any of the ﬁrst four planting dates. Narrow
rows gave higher yields than the 36-inch row in the July 9
plantings, but Ogden yielded appreciably less when planted
in narrow rows on July 9 than when planted in 36-inch rows
on June 26 or earlier. Seven pecks per acre reduced yield of
Ogden in the May and June plantings.
“In 1949, Ogden soybeans were planted in late May at
Stoneville, Mississippi, in four row widths–24, 30, 36, and
42 inches–at the rate of 10 viable seeds per foot of row. The
mean yield for all plantings was 39.5 bushels per acre with
no difference for row width.
“In 1950, Dorman, Ogden, and Roanoke varieties were
planted in early May in 28, 32, 36, and 40-inch rows on a
sandy loam soil at Stoneville. All plantings were made at
the rate of 10 seeds per foot of row. In these plantings the
row middles in the 28-inch rows were shaded in 37 days as
compared with 44 days for the 36-inch row. This difference
might mean one less cultivation for the narrow rows. A
greater amount of lodging resulted from planting in the
narrow rows. Seed yields are reported in Table 4.
“Planting rates in 36-inch rows were tested at Stoneville
on a sandy loam soil for the years 1952, 1953, and 1954.
The three varieties Dorman, Ogden, and Lee were planted
at the rates of 6, 9, 12, 18, and 21 seeds per foot. Percentage
emergence was not inﬂuenced by planting rate in any of
these plantings. Seed yield was inﬂuenced very little by
planting rate. The mean yields for the three varieties in 1954
for the 6, 9, 12, 18, and 21 seeds per foot planting rates
were 36.9, 35.4, 37.5, 36.8, 38.5, and 35.8 bushels per acre.
The six-seed-per-foot planting required a longer time to
give complete ground shading. Lodging was considerably
greater in the 18 and 21 seeds per foot planting rates. For the
Dorman and Lee varieties, the approximate planting rates
would be 27, 40, 54, 80, and 94 pounds per acre, while for
Ogden the rates would be approximately 30, 45, 60, 90, and
105 pounds per acre. The 9-to-12-seeds-per-foot rates gave
excellent early growth with a minimum amount of lodging.
“In 1955, Dorman and Lee were planted at three
planting dates on a heavy clay soil at Stoneville, Miss. Three
planting rates–6, 12, and 18 seeds per foot–were used in 36inch rows. Percentage emergence was slightly higher for the
thinner planting rates. Seed yields for the May 10 and May
31 plantings are reported in Table 5.
“These plantings were made with an old style double
disk opener which did not place the seed uniformly at the
bottom of the furrow opening. As a result the percentage

emergence was somewhat lower than has been obtained from
the use of newer style double disk openers on the heavy clay
soils. Therefore, the apparent advantage for thicker planting
in late May or early June is not typical.
“During the years 1950, 1951, 1952, and 1953 plantings
of Ogden beans were made by Ralph Smith in west Florida at
the rates of 30 to 120 pounds per acre. These plantings were
made in 36-inch rows in early June. Results are reported in
Table 6.
“In 1952, Ogden soybeans were grown in six row widths
in West Florida. When each row received a comparable
amount of fertilizer and approximately one seed per inch
in the row, the yields for the different row widths were as
follows: 12-inch, 35.2 bushels; 18-inch, 31.9 bushels; 24inch, 32.3 bushels; 30-inch, 32.9 bushels; 36-inch, 34.2
bushels; and 42-inch, 30.6 bushels.
“Studies conducted by the Arkansas Agricultural
Experiment Station at Stuttgart in 1950 and 1951, at
Clarkedale in 1950, and at Marianna in 1951 showed a
distinct yield advantage for planting in narrow rows. Results
obtained for the Ogden variety are reported in Table 7. In
these studies the 10-inch and 20-inch rows were hand hoed
to control weeds and the 40-inch rows were cultivated.
“Plant growth in the Arkansas tests was less than was
produced in the other studies reported from other states.
The reduced plant growth probably explains the greater
differences in seed yield among the different row widths.
“Perhaps growers in the North Central area will wonder
why experimental plantings in their area show a yield
advantage for narrow rows while most results in the South
show no advantage for narrow rows. Much of the difference
can be explained by the fact that adapted Southern varieties
have much heavier foliage and will normally completely ﬁll
the row middles in 36- to 40-inch rows (ﬁg. 1). Crowding
these heavy foliage types into narrow rows results in
increased lodging.
“In this discussion, increased lodging from thick
plantings or narrow rows has been emphasized. Readers may
feel that the data presented does not show too much yield
reduction from the heavy planting rates. However, severe
lodging increases problems in maintaining proper combine
adjustment, particularly height of cutter bar and reel, and will
frequently result in greater harvesting losses.
“Growers frequently say that they like to plant extra
seed because they believe it will improve their chances of
obtaining a stand. Excess seed is no substitute for a good
seedbed. Two bushels per acre in a dry cloddy seedbed will
fail just as surely as 10 viable seeds per foot in 36- to 40inch rows. Rate of planting studies with different varieties
and strains of soybeans have shown little difference in the
optimum planting rate in the row. Soybean varieties do
differ, however, in the number of seeds in a bushel. A large
seeded variety having only 2,000 seeds per pound will
require 87 pounds of seed per acre to give the same planting
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rate as will be obtained by planting 50 pounds of a variety
having 3,500 seeds per pound. The most positive method
of checking planting rate is to put seed in one hopper, drive
at regular planting speed on ﬁrm ground, and count seed
dropped in several 36-inch sections of row. With seed having
a germination of 90% or better, one seed per inch will
usually be an adequate amount of seed. Seed of any variety
will differ slightly in size from year to year. Therefore, it is
desirable to check planting rate every year ahead of planting
time.” Address: Research Agronomist, Mississippi Agric.
Exp. Station, Stoneville, MS, and coordinator of the U.S.
Regional Soybean Lab. research program.
93. Hartwig, Edgar E.; Jamison, Kathryn W.; Edwards,
C.J., Jr. comps. 1957. Results of the Cooperative Uniform
Soybean Tests, 1956: Part II. Southern States. RSLM (U.S.
Regional Soybean Laboratory Mimeograph, Urbana,
Illinois) No. 189. March. 146 p. Not for publication.
https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/56soybook.pdf
• Summary: Except for the cover, this document is
typewritten.
Near bottom of title page: “United States Department of
Agriculture. Agricultural Research Service. Crops Research
Division, cooperating with State Agricultural Experiment
Stations.”
Contents: Cooperating personnel. Introduction. Location
of nurseries. Methods. Uniform test, Group IV. Preliminary
Group IV. Uniform test, Group V. Preliminary Group V.
Uniform test, Group VI. Preliminary Group VI. Uniform
test, Group VII. Preliminary Group VII. Uniform test, Group
VIII.
“Introduction: The program of the U.S. Regional
Soybean Laboratory has been directed toward the
development of improved strains of soybeans and the
obtaining of fundamental information necessary to the
efﬁcient breeding of strains to meet speciﬁc needs. In
the Southern Region, fundamental studies and breeding
programs are conducted at the two centers, Stoneville,
Mississippi, and Raleigh, North Carolina. After promising
new strains are developed at these breeding centers, they
are advanced to the uniform regional tests, conducted in
cooperation with the 12 southeastern states. This testing
program enables the breeder to evaluate new strains under a
wide variety of conditions, and permits new strains to be put
into production in a minimum amount of time.
“Nine uniform test groups have been established
to evaluate the better strains developed in the breeding
programs, The Groups 0 through IV are adapted in the
northern part of the United States, and the Groups IV
through VIII are grown in the southern part. Within their
area of adaptation, there is a maturity range of 12 to 18
days within each maturity group. The best standard variety
available of each maturity class is used as a check variety

with which to compare new strains as to seed yield, chemical
composition, maturity, height, lodging, and seed quality. For
the groups grown in the southern area, the check varieties
are Perry, Dorman, Ogden, Roanoke, and Improved Pelican.
At Stoneville, Mississippi, where all maturity classes will
mature, the approximate maturity dates of these varieties
when planted during the ﬁrst half of May are: Perry,
September 6; Dorman, September 20; Ogden, October 10;
Roanoke, October 25; and Improved Pelican, November 8.
“The 1952 cooperative nurseries complete 10 years
of regional strain evaluation in the Southern States. Of the
43 strains included in Groups V through VIII, only three,
S-100, Ogden, and Acadian, were included in 1943. The
results of these tests have shown the advantages of the
improved varieties, and as a result, varieties such as Ogden
and Roanoke have replaced largely the older varieties such
as Arksoy, Ralsoy, Tokyo, Woods Yellow, and Palmetto.
However, the good characteristics of some of these strains
have been utilized in the breeding program. For example,
N47-3479, which has shown promise in Group VII, has
Palmetto as one of its parents. Although the variety CNS
was shown to have an oil content too low for satisfactory
commercial production, its resistance to bacterial pustule has
been incorporated into many of the new strains now in test.
“A wide range of soil and climatic conditions exist in
the region. As an aid in recognizing regional adaptation,
the region has been subdivided into ﬁve rather broad areas,
which still represent a wide range of soil types. These are:
(1) the East Coast, consisting of the Coastal Plain and
Tidewater areas of southern Delaware, the Eastern Shore of
Maryland, Virginia, North Carolina, and the upper half of
South Carolina; (2) the Southeast, consisting primarily of the
Coastal Plain soils of the Gulf Coast area, but also including
similar soils from South Carolina southward; (3) the Upper
and Central South, including the Piedmont and loessal
hill soils east of the Mississippi River; (4) the Delta area,
composed of the alluvial soils along the Mississippi River
from southern Missouri, southward, and (5) the Southwest,
comprising Arkansas and Louisiana, outside of the Delta,
and Oklahoma and Texas. In the Southwest area, most of
the potential soybean-growing areas are on the alluvial
river valley soils. A map is included to illustrate the ﬁve
production areas,
“On nearly all of the Coastal Plain, Piedmont, and
loessal soils fertilization is essential for satisfactory
soybean production. A table showing soil types and rate of
fertilization is included.
“As a further aid in interpreting varietal responses,
rainfall data is reported for many of the locations where
nurseries were grown. Since much of the summer rainfall
is from local showers, rainfall data is included only from
locations where records were taken reasonably close to the
nurseries. Daily minimum and maximum temperatures are
reported for the representative locations for the various
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production areas.
“The 1952 season was characterized by an extreme
summer drouth [drought], especially in the Delta section, and
by an early killing frost. The effects of the frost were felt in
the Southwest, Delta, and upper East Coast plantings.
“In calculating variety means for seed yield, data from
tests with extremely low yields or where the coefﬁcient of
variability exceed 25 per cent, are not included in the area
means.” Address: 1. Agronomist; 2. Clerk-Stenographer; 3.
Agricultural Aid [Stoneville, Mississippi].
94. Hartwig, E.E. 1957. Eleven steps toward high production
of soybeans in the Mississippi Delta. Soybean Digest. May.
p. 18.
• Summary: “1–Time of Planting. Plant soybeans after
cotton is planted. In general, best results will be obtained
from plantings made between May 1 and May 25. In studies
including varieties maturing at different dates, all have given
higher seed yields when planted during May than when
planted in early April.
“Seed harvested from these varieties planted during May
has been of superior quality to that from April plantings.
“All varieties make more rapid growth when planted
after the soil is warm than when planted in cold soil.
Comparative studies show that varieties planted April 10
and April 20 have made only 60% as much growth 6 weeks
after emergence as when planted later. Rapid growth is of
considerable value in weed control.
“Delaying planting of Ogden from Apr. 10 to May 20
results in approximately 4 days delay in maturity.
“On sandy soils where crops have a tendency to suffer
from drouth, best results can usually be obtained from
delaying planting until early June, but do not plant after
grain.
“2–Depth of Planting. Planting depth should be
regulated by moisture supply in the soil. On sandy loam
soils, plant as shallow as possible and yet place seed in moist
soil. Approximately 1-inch depth is excellent, unless soil is
dry.
“If packer wheels on the planter do not leave soil ﬁrm,
cultipack immediately after planting. On heavy, clay soils
plant about 2½ inches deep when planting after May 1.
“If soil must be disked deeply to destroy winter weeds,
delay planting until after a rain and plant with very shallow
land preparation, placing seed in moist soil. A cultivator
mounted on the front of a tractor having a rear-mounted
planter with a sweep placed over the row aids in getting seed
placed in moist soil.
“Excellent stands have been obtained without rain in
each of the past 3 years by using a double disk opener rather
than the conventional sword opener. The double disk opener
permits deep placement of seed in ﬁrm, moist clay soil. A
spring-tooth harrow has been used satisfactorily for shallow
cultivation prior to planting with the double disk opener.

“3–Rate of Planting. Plant 10 to 12 viable seeds per foot
of row. With a well-prepared seedbed, this is an adequate
stand for top seed yield and for early weed control. With
varieties such as Dorman, Ogden, Lee, Roanoke or Jackson,
when planted in 36- to 40-inch rows, 40 to 60 pounds of seed
will be required per acre.
“4–Row Widths. No yield advantage can be expected
under most conditions in the Delta from planting adapted
varieties in rows closer than conventional 36- to 40-inch
rows. Although row middles will be shaded earlier in narrow
rows, more lodging is encountered. Four 36-inch or 38inch rows can be handled with greater ease with a 12-foot
combine than four 40-inch rows.
“5–Cultivation. The main purpose of cultivation is
to control weeds, and consequently, should be only deep
enough to destroy weeds. When using regular cultivating
equipment, set as close to the row as possible for ﬁrst
cultivation. The rotary hoe does an excellent job of
destroying annual weed seedlings while beans are small. If
land is heavily infested with Johnson grass, plant small grain
after soybeans are harvested, and summer fallow the next
year after grain is harvested to destroy Johnson grass.
“6–Seed Source. The area where seed is grown has no
inﬂuence on the crop produced. Good quality seed of adapted
varieties can be produced locally. Seed should be harvested
as soon as possible after it is mature and be put in storage
with a moisture content of 12½% or less.
“7–Inoculation. Soybeans will produce their own
nitrogen if properly inoculated with nodule bacteria.
These bacteria will live for several years in the soil and no
yield response has been obtained from inoculation where
nodulated soybeans have been grown in the past 3 to 5 years.
However, if nodulated soybeans have not been grown in
recent years, be sure to inoculate seed at planting time with
soybean nodule bacteria. When it is necessary to inoculate,
do not use seed treatment. If nodules are not present on
soybean roots, the plant will require nitrogen fertilization just
as cotton or corn.
“8–Seed Treatment. Treating seed with Spergon or
Arasan will usually result in improved stands. Seed may be
treated with these materials at any time between harvest and
planting time. Seed treatment will reduce the effectiveness of
inoculation, but will not harm the bacteria already in the soil.
“9–Fertilization. On nearly all Delta soils, soybeans
have given no response to applications of phosphorous or
potash. No increase in seed yield can be expected from
nitrogen fertilization if soybeans are properly inoculated.
“10–Defoliation. Soybeans normally shed their leaves as
they reach maturity. This is a normal maturation process with
food materials being moved from the leaves to the seeds as
the plants mature. Defoliation will reduce yields. Removing
leaves from Ogden at 21 days prior to normal combine
maturity resulted in a yield loss of nearly 30%. This early
defoliation would have permitted combining 3 days earlier
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than normal. Removing leaves as they were beginning to
yellow still resulted in a 15% yield loss.
“11–Harvesting. The combine is built to do a good job
of harvesting soybeans. However, to do its best work, it must
be properly adjusted and soybeans must be low in moisture.
For every 36 to 40 seeds per square yard on the ground,
there is a harvesting loss of 1 bushel per acre. Care should
be taken to keep the cutter bar close enough to the ground to
cut below the pods. Cutting high enough to leave 5 to 6 pods
per foot of row means a loss of 1 bushel per acre.” Address:
Agronomist, Delta Branch Experiment Station, Stoneville,
Mississippi.
95. Ross, J.P.; Brim, C.A. 1957. Resistance of soybeans to
the soybean cyst nematode as determined by a double-row
method. Plant Disease Reporter (USDA) 41(11):923-24.
Nov. 15. [1 ref]
• Summary: “The soybean cyst nematode (Heterodera
glycines Ichinohe) has been found in North Carolina,
Tennessee, Missouri, Arkansas, Kentucky and Mississippi.
Since this pathogen threatens soybean production in infested
areas, resistance to it would be of great value to growers.
“During the spring of 1957 approximately 2800
selections and varieties of soybean (Glycine max) were
evaluated for resistance by means of a double-row planting
method.
“One of the greatest difﬁculties with ﬁeld evaluations
of resistance is the lack of uniformity in nematode
population throughout the planting area. This handicap was
overcome by planting two-row plots consisting of a standard
susceptible line and an entry being evaluated. The infested
ﬁeld was 120 by 450 feet. Seed of each test entry were
planted in 5 feet of row with a 1-foot space between entries.
After the entire ﬁeld had been planted with the test lines in
rows 32 inches apart, seed from a glabrous line of soybean
(2) previously found to be highly susceptible to the soybean
cyst nematode were planted in rows approximately 6 inches
to one side of each row of the test lines.
“White cyst (3) indices for each entry were recorded
1 month after planting when the white cysts attached to
the roots were visible. At least six plants from each entry
were dug and the roots washed, and each root system was
given a rating on the basis of the number of cysts present.
If a test strain contained less than 10 cysts per root system,
roots of the adjacent susceptible check plants were similarly
examined for cysts. The check plants provided a good
indication of the nematode population in the proximity of
the test strain. The glabrous character of the susceptible
check readily distinguished it from the test strains. If an
entry received a lower score than the check, resistance was
indicated. Many lines were observed to have low ratings, but
when the roots of the adjacent susceptible check plants were
examined it was evident that the nematode population in that
particular area was very low.

“Eight of the entries tested in this manner appeared to
have high resistance. These eight entries were evaluated
again in the ﬁeld, by the same method. Results of both
evaluations, including the susceptible check ratings, are
presented in Table 1. It is apparent from these results that
in those cases where the check rating was low, indicating
a low nematode population, the rating obtained for the test
entry was erroneously low (viz. P.I. 189920 and 189969).
However, in the cases where the check rating was high,
indicating a high nematode population, the rating given the
test entry was substantiated in the second evaluation.
“The double-row method used in these evaluations
could also be used for evaluating other crops for nematode
resistance. The method might also ﬁnd application in
screening plants for resistance to other diseases caused by
soil-inhabiting pathogens, such as root rots, wilts and foot
rots.
“The results indicate that resistance to the soybean
cyst nematode is available within our present soybean
germ plasm. Ichinohe and Asai (4) report that two resistant
soybean varieties, ‘Daiichi-hienuki’ and ‘Nanguntakedate’, show almost no symptoms of the disease and allow
fewer larvae to mature than susceptible varieties. These two
varieties were included in our evaluations and both favored
the development of large numbers of female nematodes. The
existence of biological races within Heterodera glycines
might explain this discrepancy.
“Roots of the resistant lines listed in Table 1 are invaded
by second-stage larvae, but the number of larvae reaching
maturity was found to be very small, and in most cases
larvae do not mature. Further investigations on the hostparasite relationships of the resistant lines are in progress.”
Footnotes: (2) Supplied by E.E. Hartwig, Delta Branch
Experiment Station, Stoneville, Mississippi. (3) “White cyst”
as used in this paper is understood to mean the living adult
female of the soybean cyst nematode. It does not include the
true cyst which is formed from the body of the dead female.
(4) Ichinohe, M. and K. Asai. 1956. Studies on the resistance
of soybean plants to the nematode, Heterodera glycines.
I. Hokkaido National Agricultural Experiment Station
Research Bulletin. Sept. 71: 67-79.
Table 1, titled “White cyst indices for eight entries
of soybeans evaluated for resistance to the soybean cyst
nematode, Heterodera glycines in double-row plots,” has 6
columns: (1) Entry [soybean varietal name or P.I. number].
(2) Maturity Group. (3-4) First evaluation: Entry & Check.
(5-6) Second evaluation: Entry & Check.
The Entries are Ilsoy, Peking and six P.I. numbers. All
are from Maturity Group III except one from Maturity Group
IV. The rating system is: 1-no cysts; 2-1 to 10 cysts; 3-11
to 25 cysts; 4-26 or more cysts. Each number represents a
single plant rating. Address: 1. Plant Pathologist; 2. Research
Agronomist. Both: Crops Research Div., USDA ARS &
North Carolina Agric. Exp. Station.
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96. Marsh, Harry. 1958. King Cotton moves over in Delta
to make room for more beans: leading crop in six counties.
Democrat-Times (The) (Greenville, Mississippi). Jan. 23. p.
11.
• Summary: “King Cotton moved over and made room for
soybeans in the Delta last year. In six Delta counties more
acres were planted to soybeans than to the area’s number one
crop.
“And throughout the Delta soybeans averaged from 25
per cent to 40 per cent of the acres planted in each county.
The average for cotton was 30 per cent of the acres planted.
“The six Delta counties exceeding this ﬁgure were
Sharkey, Issaquena, Humphreys, Leﬂore, Quitman and
Tunica.
“Sharkey leads: Sharkey led in per cent of arable acres
planted to soybeans, with 39.3 per cent, or a total of 33,000
acres.
“Here are the other Delta counties...
“Big Demand: Popularity of the crop continues because
of the growing demand for soybeans. They are valuable for
their high oil and protein content. More than 200 products
are manufactured from soybeans.
“The crop began to be planted in quantity in the Delta
after World War II. The big jump in its importance came
in 1950 and it has continued to grow. In 1951 Washington
County had 29,000 acres of soybeans, so in the past six years
soybean production here has doubled.
The production per acre [the yield] has increased also.
The per acre average for the period 1936-45 statewide was
10.4 bushels. Last year it was 20 bushels.
“Farmers still can improve per acre production,
however, says Dr. E.E. Hartwig, soybean specialist at Delta
Branch Experiment Station in Stoneville. A good grower
produces 35 to 40 bushels of soybeans per acre in the Delta.
“The Delta pretty well monopolizes soybean production
in Mississippi. Some beans are grown on river bottom land
in the hills–Prentiss County had over 8,000 acres in 1957
which was 12 per cent of its planted acres. Union County had
3,900 acres. They were the largest non-Delta acreages.
“Mid-West Crop: Of course Mississippi has no
monopoly on the crop which is widely grown in the northern
Middle West.
“In the past ten years soybean production has increased
227 per cent in the nation, with the Delta states of Louisiana,
Alabama, Mississippi, Missouri, Kentucky and Tennessee
recording a 375 per cent increase.
“In 1946 the nation produced 201 million bushels of
soybeans. In 1956 the nation produced 456 million.
“The Delta States in 1946 produced 24 million bushels
of soybeans, and in 1956 produced 90 million bushels of
soybeans.
“Actually Mississippi recorded an 1100 per cent increase
in soybean production during that period.

“Texas jumped from 0 to 400,000 bushels...” Address:
Staff writer.
97. Hartwig, Edgar E.; Jamison, Kathryn W.; Edwards,
C.J., Jr. comps. 1958. Results of the Cooperative Uniform
Soybean Tests, 1957: Part II. Southern States. RSLM (U.S.
Regional Soybean Laboratory Mimeograph, Urbana,
Illinois) No. 192. March. 124 p. Not for publication.
https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/57soybook.pdf
• Summary: Except for the cover, this document is
typewritten.
Near bottom of title page: “United States Department of
Agriculture. Agricultural Research Service. Crops Research
Division, cooperating with State Agricultural Experiment
Stations.”
Contents: Cooperating personnel. Introduction. Location
of nurseries. Methods. Uniform test, Group IV. Preliminary
Group IV. Uniform test, Group V. Preliminary Group V.
Uniform test, Group VI. Preliminary Group VI. Uniform
test, Group VII. Preliminary Group VII. Uniform test, Group
VIII.
“Introduction: The program of the U.S. Regional
Soybean Laboratory has been directed toward the
development of improved strains of soybeans and the
obtaining of fundamental information necessary to the
efﬁcient breeding of strains to meet speciﬁc needs. In
the Southern Region, fundamental studies and breeding
programs are conducted at the two centers, Stoneville,
Mississippi, and Raleigh, North Carolina. After promising
new strains are developed at these breeding centers, they
are advanced to the uniform regional tests, conducted in
cooperation with the 12 southeastern states. This testing
program enables the breeder to evaluate new strains under a
wide variety of conditions, and permits new strains to be put
into production in a minimum amount of time.
“Nine uniform test groups have been established
to evaluate the better strains developed in the breeding
programs, The Groups 0 through IV are adapted in the
northern part of the United States, and the Groups IV
through VIII are grown in the southern part. Within their
area of adaptation, there is a maturity range of 12 to 18
days within each maturity group. The best standard variety
available of each maturity class is used as a check variety
with which to compare new strains as to seed yield, chemical
composition, maturity, height, lodging, and seed quality. For
the groups grown in the southern area, the check varieties
are Perry, Dorman, Ogden, Roanoke, and Improved Pelican.
At Stoneville, Mississippi, where all maturity classes will
mature, the approximate maturity dates of these varieties
when planted during the ﬁrst half of May are: Perry,
September 6; Dorman, September 20; Ogden, October 10;
Roanoke, October 25; and Improved Pelican, November 8.
“The 1952 cooperative nurseries complete 10 years
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of regional strain evaluation in the Southern States. Of the
43 strains included in Groups V through VIII, only three,
S-100, Ogden, and Acadian, were included in 1943. The
results of these tests have shown the advantages of the
improved varieties, and as a result, varieties such as Ogden
and Roanoke have replaced largely the older varieties such
as Arksoy, Ralsoy, Tokyo, Woods Yellow, and Palmetto.
However, the good characteristics of some of these strains
have been utilized in the breeding program. For example,
N47-3479, which has shown promise in Group VII, has
Palmetto as one of its parents. Although the variety CNS
was shown to have an oil content too low for satisfactory
commercial production, its resistance to bacterial pustule has
been incorporated into many of the new strains now in test.
“A wide range of soil and climatic conditions exist in
the region. As an aid in recognizing regional adaptation,
the region has been subdivided into ﬁve rather broad areas,
which still represent a wide range of soil types. These are:
(1) the East Coast, consisting of the Coastal Plain and
Tidewater areas of southern Delaware, the Eastern Shore of
Maryland, Virginia, North Carolina, and the upper half of
South Carolina; (2) the Southeast, consisting primarily of the
Coastal Plain soils of the Gulf Coast area, but also including
similar soils from South Carolina southward; (3) the Upper
and Central South, including the Piedmont and loessal
hill soils east of the Mississippi River; (4) the Delta area,
composed of the alluvial soils along the Mississippi River
from southern Missouri, southward, and (5) the Southwest,
comprising Arkansas and Louisiana, outside of the Delta,
and Oklahoma and Texas. In the Southwest area, most of
the potential soybean-growing areas are on the alluvial
river valley soils. A map is included to illustrate the ﬁve
production areas,
“On nearly all of the Coastal Plain, Piedmont, and
loessal soils fertilization is essential for satisfactory
soybean production. A table showing soil types and rate of
fertilization is included.
“As a further aid in interpreting varietal responses,
rainfall data is reported for many of the locations where
nurseries were grown. Since much of the summer rainfall
is from local showers, rainfall data is included only from
locations where records were taken reasonably close to the
nurseries. Daily minimum and maximum temperatures are
reported for the representative locations for the various
production areas.
“The 1952 season was characterized by an extreme
summer drouth [drought], especially in the Delta section, and
by an early killing frost. The effects of the frost were felt in
the Southwest, Delta, and upper East Coast plantings.
“In calculating variety means for seed yield, data from
tests with extremely low yields or where the coefﬁcient of
variability exceed 25 per cent, are not included in the area
means.” Address: 1. Agronomist; 2. Clerk-Stenographer; 3.
Agricultural Aid [Stoneville, Mississippi].

98. Hartwig, Edgar E. 1958. Factors affecting soybean
production in the Delta: Extensive research conducted on
crop at Delta Station. Mississippi Farm Research 21(3):2, 5.
March.
• Summary: “Soybeans are now planted on as much as
40 percent of the cultivated acres in some Delta counties.
However, yields on many of these acres are considerably
below what they should be.
“Soybeans are adapted for production on most soils
in the Delta and especially on the heavy clays. This can
be illustrated by the fact that the Lee variety has an 8-year
average yield of 41 bushels per acre on Sharkey clay soil at
the Delta Station. This is 3 to 5 bushels higher than the best
adapted variety in several central cornbelt locations where
experimental work is being conducted with soybeans.
“Soybeans differ from other crops commonly grown
in the areas in their sensitivity to length of day. Soybeans
planted before the day length reaches 14½ hours ﬂower
much too early and the entire life of the plant is adversely
inﬂuenced. In this area days are 14½ hours long by May 1
and the soil has warmed to an average minimum temperature
of 65º. Warm soil is necessary for rapid emergence and early
growth of the plants. Long days are needed to permit the
plants to reach proper size before beginning to ﬂower.
“Soybean seedlings will tolerate more cold than cotton
seedlings. However, when planted in cold soil in early April,
they require 12 to 14 days to emerge. Planted in warm soil
after May 1, they emerge in 5 to 7 days. Soybeans planted
April 10 and emerging April 23 will have made only about
18 inches of growth by the time the plants are six weeks old.
A planting made on May 10 with seed placed in moist soil
can be expected to be up to a stand on May 15 and will have
made 30 to 32 inches of growth and have the row middles
nearly shaded by six weeks after emergence. This aids in
controlling weeds. In a year with good late summer rainfall,
the May 10, planting will average 10 percent higher yields
than the April 10 planting, assuming that both are kept free
of weeds. The yield advantage of the May planting will be
greater in years with late summer droughts.
“On droughty sandy loam soils delaying planting until
in June will usually minimize the drouth injury. However, it
is important to keep such ﬁelds free from weed growth prior
to planting...” Address: Research Agronomist, ARS, Crops
Research Div., USDA, working in cooperation with the Delta
Branch Experiment Station, Stoneville, Mississippi.
99. Hartwig, Edgar E. 1958. Time of planting soybeans in the
south. Soybean Digest. May. p. 16, 19.
• Summary: The time of planting is determined largely by
day length and by soil temperature. The critical number of
daylight hours is speciﬁc for each variety and determines in
part its area of adaptability and time of maturity. Soybeans
should typically be planted when the day length reaches
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14½ hours, which ranges from April 24 in Warsaw, Virginia,
to June 10 in Miami, Florida. Address: Agricultural
Research Service, Crops Research Div., USDA, working
in cooperation with the Delta Branch Experiment Station,
Stoneville, Mississippi.
100. Hartwig, Edgar E. 1958. Hood: a new yellow seeded
soybean of Ogden maturity. Soybean Digest. Aug. p. 18.
• Summary: “Soybean Growers in the upper South, who
have found the Lee variety too late in maturity for their area
and who desire a yellow-seeded variety to replace Ogden,
should be interested in the new Hood variety. Hood averages
2 days earlier in maturity than Ogden and 9 days earlier
than Lee in its area of best adaptation. It has a growth type
very similar to that of Ogden, produces slightly higher seed
yields, and is superior in seed holding and in seed quality.
“The Hood variety is being increased for release to seed
producers by the following states: Delaware, Maryland,
Virginia, North Carolina, Kentucky, Missouri, Arkansas,
and Oklahoma. Approximately 1,500 acres were planted
for increase in 1958 in the eight states. Production from
this acreage will be available for further increase by seed
producers in these states. Seed producers interested in
obtaining seed stocks of this variety for further increase
in 1959 should contact their local county agent, seed
improvement organization, or experiment station. Seed
stocks should be ample to permit extensive plantings in the
adapted area in 1960.
“The Hood variety was developed and tested by research
workers of the U. S. Regional Soybean Laboratory and
cooperating experiment stations in the Southern States. The
original cross from which this variety was developed was
made in 1943 at the North Carolina Agricultural Experiment
Station. In that year the varieties Ogden and CNS were
crossed. An F3 line from this cross, similar in plant type
and maturity to Ogden and having yellow seedcoats and
resistance to the disease bacterial pustule, was crossed with
Roanoke to bring in higher oil content and improved seed
holding qualities. An early generation selection from this
cross, N48-1831, gave good performance in North Carolina
and Mississippi Delta tests and later in regional tests.
“A sub-line from N48-1831, D51-4888, was selected at
the Delta Branch Experiment Station, Stoneville, Mississippi,
and in 1953 was entered in the cooperative regional trials
conducted by the U.S. Regional Soybean Laboratory in
cooperation with research workers in the Southern States.
In these tests, which were grown at 35 to 40 locations each
year, Hood has given a consistently good performance,
especially in the northern range of where the Ogden variety
has been grown.
“In comparison with Ogden for the 5-year period
1953-1957, seed yield of Hood has been 6% higher in
the East Coast area and 9% higher in the Delta area. Oil
content averages somewhat higher than Ogden and protein

percentage averages slightly lower than Ogden (table 1). In
addition to having a yellow seedcoat, Hood has light brown
hilum. It is superior in seed holding to Ogden but does not
hold its seed as well as Lee.
“Hood is resistant to the diseases bacterial pustule,
wildﬁre, frogeye, and target spot. Hood has an average plant
height of 30 to 36 inches in the area where it is best adapted.
It has moderate size stems, heavy foliage, and purple ﬂowers.
The hairs on the pods and stems are gray, which is similar to
Ogden and different from Lee, which is tawny.
“At certain stages of growth, the leaves of Hood have a
rather rough or puckered appearance, which is different from
that of other commonly grown varieties. While the hilum
color is described as being light brown, the color intensity
may vary from almost colorless to a medium brown,
depending on environmental conditions. As with many
other varieties, mutations that cause the entire seedcoat to
be light brown or buff may be expected to occur in Hood. If
this mutation occurs, the plant type will not differ from that
typical for the variety.
Table 1: “Comparative seed yield and chemical
composition of the Hood, Ogden, and Lee for the years
1952-1957.”
An outline map shows the areas of best adaptation of
Hood (in Delaware, Maryland, Virginia, North Carolina
on the East Coast; in Kentucky, Tennessee, Mississippi,
Missouri, Arkansas, and Oklahoma in the Mississippi Delta
area to the west).
A photo shows seed of Ogden, Hood and Lee soybean
varieties. Address: Research agronomist, Agricultural
Research Service, Crops Research Division, USDA, working
in cooperation with the Delta Branch Experiment Station,
Stoneville, Mississippi.
101. Johnson, Herbert W. 1958. Registration of soybean
varieties, VI [Chippewa, Clark, Grant, Jackson, Lee,
Norchief]. Agronomy Journal 50(11):690-91. Nov. [11 ref]
• Summary: Gives details on the following soybean
varieties: Chippewa (No. 19), Clark (No. 20), Grant (No.
21), Jackson (No. 22), Lee (No. 23), Norchief (No. 24).
Jackson was released in 1953, cooperatively by 8
southeastern states (Virginia, North Carolina, South Carolina,
Georgia, Florida, Alabama, Mississippi, and Louisiana). Note
1. Jackson may have been the ﬁrst soybean variety named
after a Confederate (Southern) Civil War general–Stonewall
Jackson; or it may have been named after president Andrew
Jackson, who was famously tall, just as the Jackson soybean
was notably tall. Stonewall Jackson was born, died, and
buried in Virginia. E.E. Hartwig later listed Jackson among
the soybeans named after Confederate generals, but at
the time of its release its name was arguably ambiguous
(Soybean Digest, Oct. 1954, p. 8).
Lee was released in 1954 cooperatively by 8
southeastern states (including Arkansas). Note 2. Lee was
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the second soybean named after a leading Confederate
soldier–Robert E. Lee, commander of the Confederate States
Army. Robert E. Lee was born, died, and buried in Virginia.
Address: Research Agronomist, Crops Research Div., ARS,
and member of the committee on Varietal Standardization
and Registration.
102. Johnson, Herbert W.; Cartter, J.L.; Hartwig, E.E. 1959.
Growing soybeans. Farmers’ Bulletin (USDA) No. 2129. 12
p. Feb. Summarized in Soybean Digest, May 1959, p. 32.
Supersedes Farmers’ Bulletin 2024 and Farmers’ Bulletin
1520. [2 ref]
• Summary: Contents: Uses. Soils: Rotations, seedbed,
fertilizers, lime. Varieties. Seed treatment. Inoculation.
Planting: When to plant, how to plant. Weed control:
Cultivation, chemicals. Irrigation. Harvesting: When to
harvest, adjusting the combine, yields. Storage. Soybeans for
hay: Feed value, forage varieties, time to cut, curing. Insects
and diseases.
“Seed treatment: Chemical seed treatments protect
the seed from soil-borne diseases. They generally result
in improved stands, especially if low-germinating seeds
are used. Seed treatment is not a substitute for good seed.
It does not increase yields in proportion to the increase
in stand. Seed can be treated any time before planting–
even in the preceding fall at harvest. Chemical treatment
reduces effectiveness of inoculation, but treated seed can be
inoculated successfully. It does not reduce effectiveness of
nitrogen-ﬁxing bacteria already in the soil.” Address: Crops
Research Div., ARS.
103. Hartwig, Edgar E.; Jamison, Kathryn W.; Edwards,
C.J., Jr. comps. 1959. Results of the Cooperative Uniform
Soybean Tests, 1958: Part II. Southern States. RSLM (U.S.
Regional Soybean Laboratory Mimeograph, Urbana,
Illinois) No. 200. March. 132 p. Not for publication.
https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/58soybook.pdf
• Summary: Except for the cover, this document is
typewritten.
Near bottom of title page: “United States Department of
Agriculture. Agricultural Research Service. Crops Research
Division, cooperating with State Agricultural Experiment
Stations.”
Contents: Cooperating personnel. Introduction. Location
of nurseries. Methods. Uniform test, Group IV. Preliminary
Group IV. Uniform test, Group V. Preliminary Group V.
Uniform test, Group VI. Preliminary Group VI. Uniform
test, Group VII. Preliminary Group VII. Uniform test, Group
VIII. Address: 1. Agronomist; 2. Clerk-Stenographer; 3.
Agricultural Aid [Stoneville, Mississippi].
104. Hartwig, Edgar E. 1959. Effect of target spot on yield of
soybeans. Plant Disease Reporter 43(4):504-05. April 15.

• Summary: “Leaf spotting of susceptible varieties and
experimental lines of soybeans caused by target spot,
Cornyespora cassiicola (Berk. & Curt.) Wei, has been
observed in all the southeastern States. In the Delta area of
Mississippi susceptible varieties were infected each year
from 1949 through 1958. Observations in 5 years, 1949,
1950, 1951, 1957, and 1958, suggest that losses from
target spot in experimental plantings ranged from 18 to
32 percent. Rainfall during August and September of the
other 5 years was below normal, and the disease did not
develop sufﬁciently to cause defoliation. The estimates
of losses reported were obtained from natural infections.
Nearly all of the soybean acreage in the Delta area is planted
with varieties resistant to target spot. The results reported
emphasize the value of this resistance.
“The estimates in 1949 and 1957 were based upon
comparative yields of resistant and susceptible varieties
known to produce comparable yields when the disease was
absent or present in small amounts. In 1949, two highly
susceptible varieties produced 30 percent less than resistant
varieties at Stoneville, Mississippi. In 1957, susceptible
varieties averaged 18 percent less than resistant varieties at
Stoneville.” Address: Stoneville, Mississippi.
105. Hartwig, Edgar E. 1959. New soybean is early maturing
with good yield. Mississippi Farm Research 21(7):1, 8. July.
• Summary: “Hill is a new early maturing soybean for the
Delta area. It is of Dorman maturity and has many of the
qualities of Lee.
“Approximately 450 bushels of seed were planted in
Mississippi this season for further increase. Seed are also
being increased in Delaware, Maryland, Virginia, North
Carolina, Missouri, Arkansas, Texas and New Mexico.
“Seed supplies will be limited for 1960 plantings but
should be adequate for 1961 plantings.
“At Stoneville, Hill has an average maturity of
September 19 as compared with September 20 for Dorman
and October 16 for Lee. In growth type and general
appearance Hill is very similar to Lee. In addition to being
earlier, Hill differs from Lee in having white ﬂowers rather
than purple ones. Its seed has a light brown hilum and is
slightly smaller than that of Lee. Hill differs from Dorman
in having tawny pubescence rather than grey. The seed are
more nearly round than are those of Dorman...”
Photos show: (1) Mature plant of Hill soybean. (2) Hill
soybean prior to maturity. Address: Research Agronomist,
ARS, Crops Research Div., USDA, working in cooperation
with the Delta Branch Experiment Station, Stoneville,
Mississippi.
106. Jones, John P.; Hartwig, Edgar E. 1959. A simpliﬁed
method for ﬁeld inoculation of soybeans with bacteria. Plant
Disease Reporter 43(8):946. Aug. 15.
• Summary: “Field evaluation of soybean lines for reaction
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to bacterial pustule (Xanthomonas phaseoli var. sojense
(Hedges) Starr & Burkholder) has been materially simpliﬁed
under conditions at Stoneville, Mississippi, through the use
of inoculum prepared from infected soybean leaﬂets.
“Field results obtained during the past 3 seasons have
shown that excellent infection could be obtained by using
fresh X. phaseoli var. sojense-infected leaﬂets as a source
of inoculum, Satisfactory infection has been secured with
an inoculum concentration of 10 infected leaﬂets per gallon
of water. A gallon of inoculum is prepared by passing
10 freshly-picked, moderately-infected leaﬂets through
a household food chopper, and then comminuting this
material in 300 to 600 ml of tap water in a food blender.
The suspension is allowed to stand for 1 to 2 hours to permit
bacterial diffusion from the leaf fragments, then ﬁltered
through two layers of cheesecloth and brought to 1 gallon
with tap water. The leaﬂet-inoculum is then employed in the
same manner as pure-culture inoculum.
“Leaﬂet-inoculum has been applied by low- and
high-pressure sprayers, with equally satisfactory results.
Ordinarily small-plot inoculations are made with knapsack
sprayers and large-scale tests with tractor-mounted
equipment.”
“The leaﬂet-inoculum technique is used at Stoneville
in the following manner: Soybeans are ordinarily planted at
this station during May. Plantings made in mid-May are at
a satisfactory stage for inoculation by mid-June. In order to
obtain infected fresh leaf material for inoculum by mid-June,
a small plot of a pustule-susceptible soybean line is planted
in mid-April. The plants of this line are inoculated when they
are 4 to 6 weeks old. The inoculum is prepared from frozen,
infected-leaf material stored from the previous season. The
resulting infected leaﬂets in this ‘inoculum garden’ provide
a large volume of virulent inoculum over an extended
period, which permits the inoculation of experimental lines
at any time conditions are favorable. This feature eliminates
the sometimes critical timing necessary with pure-culture
inoculum. At the same time that fresh leaﬂets are picked
for inoculum others are collected and frozen for use the
following season.
“The method has several advantages, the most obvious
being simplicity resulting from the elimination of a large
amount of tedious laboratory culture work. Routine
inoculation procedures can easily be handled by technicians.
Virulence loss or strain selection that can occur in pure
culture is greatly reduced. Furthermore, the method more
nearly approximates natural infection and therefore gives
a better ﬁeld evaluation of the soybean lines under test.”
Address: 1. Plant Pathologist; 2. Research Agronomist. Both:
USDA, ARS, Stoneville, Mississippi.
107. Hartwig, E.E. 1959. Hill, a new early maturing soybean
for the South. Soybean Digest. Aug. p. 20-21.
• Summary: Hill is a new high-yielding, shatter resistant,

and disease resistant soybean variety slightly earlier than
Dorman. It will be available for seed producers in 1960 and
should be generally available for planting in 1961.
“The Hill variety was developed and tested by research
workers of the U.S. Regional Soybean Laboratory and
cooperating experiment stations in the Southern States.
Selection of the name Hill follows in a series of naming
soybean varieties developed in the southern regional research
program after Confederate generals. Others in this series are
Lee, Jackson, and Hood.”
Note: This is the earliest document seen (Dec. 2018)
in which Hartwig (or anyone else) comments on naming
southern soybean varieties after Confederate generals. He did
not make this observation in his previous articles on Jackson
and Lee. Jackson might have been named after President
Andrew Jackson who was also a southerner, born between
North- and South Carolina, died in Tennessee. Jackson
was famously tall, as was the Jackson soybean variety (see
Matthew Roth’s Magic Bean. 2018, p. 165).
Two photos show: Hill soybeans prior to maturity
showing pod development. Mature plants.
A map shows the areas to which Hill is best adapted
in New Mexico, Texas, Arkansas, Missouri, Kentucky,
Tennessee, Mississippi, Delaware, Maryland, Virginia,
and North Carolina. Address: Delta Branch Exp. Station,
Stoneville, Mississippi.
108. Hartwig, Edgar E. 1960. Soybean tests in the Delta.
Mississippi Farm Research 23(2):6-7. Feb.
• Summary: “Soybean research at the Delta Station is
directed toward understanding the characteristics needed in
a well adapted variety and then developing varieties with as
many of these characteristics as possible. Over the past few
years 5 new varieties, Dorman, Jackson, Lee, Hood, and
Hill have been released for production. Each of these was
thoroughly tested prior to its release to be certain that it was
adapted to the soil and weather conditions common in the
Delta.
“An understanding of the reasons why these varieties
are better than the older ones aids in predicting that they will
continue to be superior. Our studies of the factors inﬂuencing
yield have shown that several leaf diseases may reduce
yields. The humid conditions frequently occurring during
the summer favor the development of these diseases. The
bacterial leaf diseases pustule and wildﬁre which commonly
occur together, have reduced yields 7 to 15 percent. The
varieties Lee, Hood, and Hill are resistant to these two
diseases. Another leaf disease, target spot, has caused
measurable losses on susceptible varieties in 6 of the past 11
years. These yield reductions have ranged from 18 percent
to 32 percent. Jackson, Lee, Hood, and Hill all have a high
degree of resistance.
“Soilborne diseases also can cause losses. The clay soils
common to the area hold moisture very well and will remain
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very wet for several days after a heavy rain. Saturated soil
favors the development of Phytophthora rot which will kill
susceptible varieties from seedling stage to late in the season.
The varieties Dorman, Jackson, Lee, Hood, and Hill all
appear to have adequate ﬁeld tolerance.
“Weather conditions during the autumn may range from
very humid to extremely dry. The possibilities for very dry
atmospheric conditions occurring are great enough to make
it essential that adapted soybean varieties be resistant to
shattering. Therefore, considerable emphasis has been given
to shatter resistance in the breeding program. Lee has an
extremely high degree of shatter resistance, but Hill follows
closely.
“Even though the soybean varieties developed in
the research program are superior to older varieties of
comparable maturity, the program to develop even better
adapted varieties is continuing. Each year new crosses are
made to combine desirable qualities. Selections are made
from these crosses to obtain true breeding types with the
desired qualities. Each year several thousand new strains are
evaluated. The variable weather conditions–extremely wet
or extremely dry–requires that an adapted variety be tough.
Because seasons are so variable, a 5- or 10-year average
yield of a variety is always a better measure of its expected
performance than are yields for a single year. The disease
resistance or seed-holding qualities of the newer varieties
may not be of value every year, but they are inexpensive
insurance toward reducing seasonal hazards.
“The seed yield, disease reaction, and other
characteristics of several of the named varieties are reported
in Tables 1 to 6. All plantings were made in May. An
attempt was made to plant between May 1 and 20. In some
years, however, weather conditions caused the plantings
to be delayed until late May. In years when plantings were
made after May 20, early maturing varieties were at a slight
handicap. Plantings were made in 36- to 40-inch rows at the
rate of 9 to 10 seeds per foot of row. Since 1954 all plantings
on the clay have been made with a double-disk opener .
“Descriptions of varieties in order of preference for
the Delta area are as follows. Lee has produced the highest
average seed yields at each location where it has been tested.
Seed of Lee has a moderately high protein content along
with a high oil content. Other favorable qualities possessed
by Lee are excellent seedling vigor, resistance to the major
diseases...”
A description of each of the following soybean varieties
is then given: Hood. Hill Jackson. Dorman, Ogden. Scott,
Perry and Clark. Bienville, Yelnanda, and J.E.W. 45.
Roanoke. Dortchsoy 67. Dortchsoy 31.
Tables show: (1) Seed yield in bushels per acre and
maturity date of soybean varieties grown on Sharkey Clay
at Coahoma, Mississippi. (2) Seed yield in bushels per acre
and maturity date of soybean varieties grown on Sharkey
Clay at Stoneville, Mississippi. (3) Seed yield in bushels per

acre of soybean varieties grown on sandy loam at Stoneville,
Mississippi. (4) Disease reaction of soybean varieties. (5)
Characteristics of soybean varieties grown at Stoneville,
Mississippi. (6) Yield of oil and protein per ton of 12%
moisture soybeans and relative value of these products.
Address: Research Agronomist, ARS, Crops Research
Div., USDA, working in cooperation with the Delta Branch
Experiment Station, Stoneville, Mississippi.
109. Hartwig, Edgar E.; Jamison, Kathryn W. comps. 1960.
Results of the Cooperative Uniform Soybean Tests, 1959:
Part II. Southern States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 203. March.
120 p. Not for publication. https://www.ars.usda.gov/
ARSUserFiles/60661000/UniformSoybeanTests/59soybook.
pdf
• Summary: Except for the cover, this document is
typewritten.
Near bottom of title page: “United States Department of
Agriculture. Agricultural Research Service. Crops Research
Division, cooperating with State Agricultural Experiment
Stations.”
Contents: Cooperating personnel. Introduction. Location
of nurseries. Methods. Uniform test, Group IV. Uniform
test, Group V. Preliminary Group V. Uniform test, Group VI.
Preliminary Group VI. Uniform test, Group VII. Preliminary
Group VII. Uniform test, Group VIII. Address: 1.
Agronomist; 2. Clerk-Stenographer [Stoneville, Mississippi].
110. Howell, R.W.; Wargel, C.J.; Brim, C.A.; Hartwig, E.E.;
Lambert, J.W.; Thompson, J.R.; Stefansson, B.R.; Park, J.K.;
Seigler, W.E.; Webb, B.K. 1960. Response of soybeans to
seed-treatment with gibberellin under simulated commercial
conditions. Agronomy Journal 52(3):144-46. March. [14 ref]
• Summary: “Synopsis. The response of soybeans to seed
treatment with gibberellin was studied at eight locations from
Winnipeg, Manitoba [Canada], to Coahoma, Mississippi.
Stands and yields were reduced by applications of either
2 or 8 g. potassium gibberellate per bushel of seed. While
treated plants were taller in the seedling stage, at maturity the
controls were more than 5 inches taller than treated plants
in most cases, Maturity and oil and protein contents of the
seed were not affected consistently by gibberellin treatment.”
Address: 1. Plant Physiologist, Crops Research Division,
ARS, USDA.
111. Johnson, Herbert W.; Cartter, Jackson L.; Hartwig, E.E.
1960. Soybean varieties and nutrition. Soybean Digest. May.
p. 17.
• Summary: The following is from a paper presented at the
“Soybean Nutrition” symposium at the last American Society
of Agronomy meeting.
“The soybean frequently does not respond to fertilizers
as do many other crops. Since corn and soybeans are grown
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in the same areas and under similar conditions, responses to
fertilizer as well as other aspects of the two crops are often
compared. In general, the soybean responds well to additions
of phosphorus and potassium on soils low in these elements
and to lime on acid soils. But the response of soybeans to
added increments of phosphorus and potassium frequently is
of smaller magnitude than that for corn, providing nitrogen is
not limiting.
“Well-nodulated soybeans yield essentially as well as
those receiving heavy applications of nitrogen; and, in the
absence of nodulation, the response of soybeans to added
increments of nitrogen ceases at comparatively low levels.
Thus, it seems highly probable that one of the most important
differences between soybeans and corn in their response to
fertilizers is in their response to nitrogen.
“Soybean research workers have for many years
been interested in obtaining greater yield responses from
fertilizers. Why do soybeans respond as they do and how
can the response be modiﬁed to the advantage of man?
Perhaps the fact that soybeans have been grown on infertile
soils in eastern Asia for centuries has contributed to the
development of strains especially adapted to low-fertility
conditions. Soybeans–introduced from eastern Asia have
given rise to the U.S. industry, and may have been highly
selected for adaptation to conditions quite different from
those in the United States. Research in the United States has
demonstrated, however, that differences among varieties in
degree of response to increasingly favorable environments
do exist. This can be illustrated by comparisons between
Arksoy, a variety introduced from Asia, and Ogden, a variety
developed in this country. As a mean of ﬁve comparisons
where Arksoy yielded 20.5 bushels per acre, Ogden yielded
25.6 bushels, an increase of 25%. However, in ﬁve other
comparisons with more favorable environments, Arksoy
yielded 30.8 bushels and Ogden yielded 48.9 bushels, a
yield increase of 59%. Other varietal differences have been
observed in response to phosphorus, iron, zinc, and strains of
nodulating bacteria. The fact that these response differences
do exist is encouraging from the standpoint of breeding
soybean varieties capable of producing higher yields at
high levels of fertility.” Address: Research agronomists,
crops research division, Agricultural Research Service, U.S.
Department of Agriculture.
112. Barnes, Harris H., Jr. 1960. Factors affecting the
relationship between cotton and soybeans. Soybean Digest.
Sept. p. 57-58.
• Summary: “Cotton is still king in the major cotton
producing sections of the Midsouth, but King Cotton very
deﬁnitely has a queen in Queen Soybean. These Southern
States account for 20% of the total crop of over 500 million
bushels. The South has risen again, as evidenced by a yield
in 1943 of 9.9 bushels per acre as compared to a yield of
23.2 bushels per acre in 1959 and a U.S. yield of 24 bushels

per acre last year. In my native state of Mississippi during
the last 15 years we have increased our bean acreage 1,000%
to a total this year of 1 million acres and have increased our
yields per acre almost 100%, from 12.5 in 1944 to 23 in
1959.
“My home county of Coahoma is a typical cotton county
in the Mississippi Delta, where the income from crops
amounts to $27 million, cotton accounting for 80%, soybeans
15%, and all other crops 5%. Cotton acreages have ﬂuctuated
between 77,000 acres to 100,000 acres in the last 5 years,
while soybeans have had a phenomenal growth from 37,000
acres to 81,000 acres. Therefore, it can be easily seen that
the wedding of King Cotton and Queen Soybean has been a
very proper one and competition from corn, wheat, oats, rice,
and other crops has been lessened each year. It is true in most
Delta counties that the soybean acreage is about the same
as the cotton acreage. At the present time, Mississippi ranks
eighth in total production. With an increase this year of 3%
in soybean acreage, it will, with its 1 million acres, try and
top the national average yield per acre.
“No doubt, if you were to single out one factor
responsible for the expanded production and economic
growth of the soybean in the cotton-producing South, I feel
that research would head the list. Dr. E.E. Hartwig of the
Delta Branch Experiment Station at Stoneville, Miss., is
the daddy of the southern soybean. As coordinator of the
southern soybean work, Dr. Hartwig has done a wonderful
job in his breeding and selection work, to perfect varieties
that will produce well, hold the beans in the pod, and resist
the diseases common in this section. As most of you know,
Dr. Hartwig has been primarily responsible for the release
of the Lee, Hill, Hood, Dorman, Roanoke, and Jackson
varieties. It is impossible to estimate how much he has added
to the wealth of the South with the release of these varieties.
“He has also done much outstanding work on cultural
practices, such as dates of planting, rotary hoe work, and
planting in sod with the double-disk opener, not to mention
work on soybean diseases and his efforts to develop beans of
high protein content. I am sure we farmers will never be able
to repay him for the success he has brought us in the soybean
ﬁeld since World War II.
“With research, better varieties, and cultural practices,
the extension service through its county agents has
with meetings, newspaper articles, and personal contact
endeavored to make the cotton farmer accept the soybean as
a real proﬁtmaker and has striven to make us quit treating
it as a stepchild. Today, much more attention is being given
the soybean as a result of this missionary work by the
extension service and the satisfying results are easily shown
in increased acreages and income.
“Look for Other Crops: In the past, the cotton farmer
has looked for other secondary crops that would work well
with his cotton machinery and layout, and after trying corn,
wheat, oats, rice, vegetables, and other crops, most of the
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farmers have settled on soybeans as the secondary cash crop.
This is not to say that these other crops are not grown. They
are grown to meet a demand for feed, and in the case of
small grains, to rid ground of noxious weeds with a program
of summer fallow in connection with the grain crop.
“In the cotton country, we have so-called cotton land
that is planted almost continuously in cotton, although
rotation would help in almost every case. This cotton land
is usually the easiest to work and usually the most grassfree. Beans are ﬁnding more favor as the years go by. At the
present time, there is more rotation with cotton and soybeans
than any other crop, as the soybean has been found to leave
land in better shape as far as the grass and weed problem is
concerned. As has been stated, with more attention being
given to beans, more work is being done on pre-emergence
with chemicals and chopping or roguing of the bean ﬁelds
during the growing season. This has made for greater yields,
easier ﬁelds for combines, and less grass and weedseed for
crops to follow in the future.
“We have found, too, that soybeans work in well with
our cotton in the timing of the crop and with the better
utilization of our cotton machinery. Thanks to Dr. Hartwig,
we wait now until May 1 to start planting our beans, whereas
in the past we have had a real rat race trying to plant the
cotton and the soybeans about the same time in the middle of
April, resulting in poor planting of both crops and reduced
yields and extra weed control costs in the beans. Very few
beans are planted prior to May 1 and our planting continues
until after the small grain harvest, when we usually plant in
the undisturbed sod with the double-disk openers and are
able to put our seed in the moisture for fast germination, with
very little expense in land preparation.
“Our bean land is prepared with our cotton equipment
and is planted in much the same manner. We usually plant on
a slight bed with a four-row planter that has had the cotton
plates and bottoms removed, and the bean bottoms and bean
plates installed. We do have some bunching of beans, due to
the ﬂexible seed tubes on some planters, but generally the
cotton planters work very well and we are able to get our
recommended 12 to 15 seeds to the foot.
“Cultivation is done with our regular cotton cultivators,
usually set up for 38- to 40-inch rows. It is a simple matter to
go right into a bean ﬁeld from a cotton ﬁeld and not change
the settings on the cultivator. Our beans are plowed until
they lap in the middles or at a time we feel that we are doing
damage to the beans, even with fenders on the cultivators.
“Harvest is principally with self-propelled combines
with 12- to 16-foot cutterbars. These same combines are used
earlier in the year for the harvest of small grains or clovers.
They are generally used more during the year than the
mechanical cotton picker that works about 60 days per year.
There is much interest in the South, as there is elsewhere,
in the close-row spacings of soybeans. This type planting
is easy for us to accomplish with the rear mounted tool bar

type planter and cultivator. Cross planting with regular width
planters has also been done on clean ﬁelds or ﬁelds where
broadcast chemicals have been used with much the same
increases in yields. It is also common now to see most farm
trailers built to haul either soybeans or cotton, with solid
metal sides built up to the bean load limit and the higher
sides made of expanded metal to accommodate the greater
quantities of the lighter cotton.
“For the most part, cotton takes the high road or the
high sandy ridges, and soybeans take the low road, or the
lower depressional clay soils. Most of the varieties are well
suited for this type of soil and do well, after the farmer has
successfully gotten them up to a good stand. Some of this
land, being so low, is planted to an early maturing variety to
enable the farmer to harvest the beans before the winter rains
make combining impossible and to also enable the farmer
to break or prepare this land in the fall and avoid the pitfalls
of trying to prepare ‘buckshot’ ground in the spring for
planting.
“Beans have not done too well on some of the lighter
soils and this has worked out very well in shifting the cotton
and the corn to the higher ridges. One reason that chemicals
probably have not shown up too well on beans is the fact that
all pre- and post-emergence chemicals tend to perform better
on the lighter soils.
“In our area, we do not feel that we have satisfactory
chemicals to control the grasses and weeds in our soybean
ﬁelds and we are looking forward to the day that we can
obtain good chemical control of weeds and grasses–
Johnsongrass, bermuda grass, coffee weed, nutgrass, and
other grasses that are common to the heavier soils that
are principally devoted to the production of soybeans”
(Continued). Address: General Farm Manager, King &
Anderson, Inc., Clarksdale, Mississippi.
113. Barnes, Harris H., Jr. 1960. Factors affecting the
relationship between cotton and soybeans (Continued–
Document part II). Soybean Digest. Sept. p. 57-58.
• Summary: (Continued): “This year for the ﬁrst time, the
Department of Agriculture has permitted the planting of any
number of rows of soybeans in our strip-planted cotton, that
is cotton planted four rows and four rows fallow. In these
skips, some of us planted two normal rows, four normal
rows, and in some cases, four close 24-inch rows. These
beans for the most part were planted late in June so as not
to detract from the cotton yields. We have high hopes of
making good yields on these late planted beans, and also
that the beans will not draw too heavily on the moisture and
nutrients required by the cotton to reduce the cotton yields.
“These beans will be harvested with 8- to 10-foot header
combines and in some cases will not be harvested until after
the cotton harvest is completed, when the combining can be
done with the regular wide header combines.
“So you see, we have not interplanted beans with cotton
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at the present, but we are planting side by side. With this
practice, also, we will rotate the cotton to the bean land in the
following year, and take advantage of the humus left by the
bean crop.
“The four close rows present problems in cultivation,
but the four and two normal rows offer no problems in
cultivation, poisoning, or defoliation with ground machinery.
We feel that the beans will beneﬁt from the extra space on
the outside rows much the same as cotton does, and it could
mean, as it does in cotton, an increase in yield of 30%.
“I feel that the future holds much for soybean production
in the cotton-producing areas of the South. It is felt that
most farmers will continue to do a better job each year with
the production management of this crop. Of course we are
limited in cotton production by acreage restrictions. Should
these limitations remain the same, I look for larger acreages
and more return per acre.
“Much land is being fallowed and planted to small
grains each fall, with the purpose in mind of cleaning and
ridding the ﬁelds of weeds and grasses to the point that
soybeans can be satisfactorily grown. This land will come
into production during the next year or two. Should the
planting of beans in the fallow strips prove to be a good
practice, I believe a considerable acreage will come in here.
“We have set our goals at an average 35 to 40 bushels
production. With average costs of production running $20
to $25, there can be a very nice cash income for us on this
crop. We have good markets at the oil mills and elevators,
and most farmers have storage of some sort.” Address:
General Farm Manager, King & Anderson, Inc., Clarksdale,
Mississippi.
114. Soybean Digest. 1960. Honorary life members
[American Soybean Assoc.]: Dr. E.E. Hartwig and Dr.
Frederick Dimmock. Sept. p. 8.
• Summary: Dr. Edgar E. Hartwig, who has played a
leading role in the rapid growth of soybean production in
the southern United States, was born in 1913 at Wheaton,
Minnesota. He received his bachelor of science degree from
the Univ. of Minnesota and his PhD degree from the Univ. of
Illinois. In 1943 he joined the southern soybean improvement
program in cooperation with the North Carolina Agric. Exp.
Station.
“In January 1949 he became coordinator of the
southern soybean improvement program at the Delta Branch
Experiment Station, Stoneville, Mississippi, which position
he still holds. Dr. Hartwig has had a major part in the
development and release of the following soybean varieties:
Roanoke, Jackson, Dorman, Lee, Hood and Hill. In recent
years more than 90% of the soybean acreage in the Midsouth
has been planted to these varieties.”
Note: Edgar E. Hartwig died on 11 May 1996 in
Mississippi at age 82. He had been residing in Leland,
Washington Co., Mississippi.

Dr. Dimmock was born at Edgware, Middlesex County,
England in 1896, and came to Canada at the age of 15. “He
received his BSA degree at McGill University in 1923,
his MSA degree in 1925, and his PhD at the University
of Nebraska in 1947. Dr. Dimmock served as assistant
agrostologist at the Agricultural Experiment Station,
Harrow, Ontario, from 1923 to 1928, and was transferred
to the forage crops division, Experimental Farms Service,
Canada Department of Agriculture at Ottawa, Ontario,
in 1928. He has been in charge of the soybean and corn
breeding programs at Ottawa since 1928... He has had charge
of the program of soybean investigations for the Canada
Department of Agriculture since it was initiated in 1924.
During the 6 years he was at Harrow he developed and
distributed A.K. (Harrow), and later Harman, the selection of
which he began at Ottawa.
“The program of soybean research which he initiated
at Ottawa has resulted in the development and distribution
of the following early-maturing varieties of soybeans, most
of them from hybridization: Mandarin (Ottawa), Capital,
Kabott, Pagoda, Comet, Acme, and Merit. These varieties
have contributed greatly to the development of a successful
soybean industry in Canada, and have been of great
importance in the northern United States.”
Photos show Dr. E.E. Hartwig (with Jake Hartz, Jr.,
who introduced him at ASA’s 40th convention in Memphis,
Tennessee).
115. Hartwig, E.E. 1960. Soybean varieties, diseases, and
practices in the midsouth. Soybean Digest 20:16-17. *
Address: Delta Branch Exp. Station, Stoneville, Mississippi.
116. Hartwig, Edgar E. 1961. Soybeans–variety, row width
studies: Delta results. Mississippi Farm Research 24(3):3.
March.
• Summary: Six soybean varieties were evaluated on the
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two major soil types at the Delta Station in 1960. Plantings
on clay were made May 4 and those on sandy loam May 24.
Maturity, height, lodging, and seed yields for the plantings
on clay along with a 7-year comparison with Lee yield
considered as 100 percent are reported in Table 1. Similar
data are reported in Table 2 for plantings made on a sandy
loam soil.
The other soybean varieties listed in these two tables are
Hill, Dorman, Hood, Jackson and Bienville.
For each is given: Maturity date, height in inches,
lodging, seed yield (bu/acre), 7-year average yield and yield
as a percentage of Lee. Address: Mississippi Agric. Exp.
Station, Stoneville.
117. Hartwig, Edgar E. 1961. Narrow rows fail to increase
yield of [soybean] seed in Delta. Mississippi Farm Research
24(3):3. March.
• Summary: “Reports of the importance of narrow rows for
producing top soybean yields in the North-Central states
have stimulated questions on the use of narrow rows in the
Delta area of Mississippi.” “Studies at the Delta Station
in 1949 and 1950 showed no yield differences between
soybeans grown in 36- and 40-inch rows, but yields were
reduced as much as 10% when row widths of 24 to 28 inches
were used. From these results, it was concluded beneﬁts
could not be expected from setting up special equipment for
planting and cultivating soybeans in row widths different
from those commonly used for other row crops in the area.”
The soybean varieties Lee and Hill each gave higher
yields in 40-inch rows than in 27-inch rows. Address:
Research Agronomist, Crops Research Div., ARS, USDA,
working in cooperation with the Delta Branch Exp. Station,
Stoneville, Mississippi.
118. Hartwig, Edgar E.; Jamison, Kathryn W. comps. 1961.
Results of the Cooperative Uniform Soybean Tests, 1960:
Part II. Southern States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 207. March.
114 p. Not for publication. https://www.ars.usda.gov/
ARSUserFiles/60661000/UniformSoybeanTests/60soybook.
pdf
• Summary: Except for the cover, this document is
typewritten.
Near bottom of title page: “United States Department of
Agriculture. Agricultural Research Service. Crops Research
Division, cooperating with State Agricultural Experiment
Stations.”
Contents: Cooperating personnel. Introduction. Location
of nurseries. Methods. Uniform test, Group IV. Uniform
test, Group V. Preliminary Group V. Uniform test, Group VI.
Preliminary Group VI. Uniform test, Group VII. Preliminary
Group VII. Uniform test, Group VIII. Preliminary Group
VIII. Address: 1. Agronomist; 2. Statistical Clerk [Stoneville,
Mississippi].

119. Hartwig, Edgar E. 1961. Soybeans–variety, row width
studies: Delta results. Mississippi Farm Research 24(3):3.
March.
• Summary: “Six soybean varieties were evaluated on the
two major soil types at the Delta. Station in 1960. Plantings
on clay were made May 4 and those on sandy loam May 24.
Maturity, height, lodging, and seed yields for The plantings
on clay along with a 7-year comparison with Lee yield
considered as 100 percent are reported in Table 1. Similar
data are reported in Table 2 for plantings made on a sandy
loam soil.
“More complete data on additional varieties were
reported in the February 1960 issue of the Mississippi Farm
Research. The six varieties tested in 1960 have proved best
adapted for production in the area from a fairly extensive
soybean breeding and testing program. These varieties are
described in order of preference for the Delta area.
“Lee has produced the highest average yield on both soil
types. Seed of Lee has a moderately high protein and a high
oil content. Other favorable qualities are excellent seedling
vigor, resistance to the major diseases common in the area,
shatter resistance, and high quality seed. Lee grows to a
medium height and produces nearly all its pods high enough
from the ground to permit satisfactory combining. It is the
variety best suited for production in the area. Other varieties
should be considered primarily to supplement the acreage of
Lee, because of differences in maturity or growth type. Forty
to 45 pounds of seed per acre are adequate to give a planting
rate of 10 to 12 seeds per foot in 36- to 40-inch rows.”
Similar descriptions are given for the varieties Hill,
Jackson, Hood and Bienville.
Tables show: (1) Performance of soybean varieties
grown on Sharkey clay at Stoneville in 1960 along with
their 7-year yield comparison. (2) Performance of soybean
varieties grown on a sandy loam soil at Stoneville in 1960
along with their 7-year yield comparison. Lodging is scored
on a basis of 1 to 5 with 1 = erect and 5 = severely lodged.
Address: Research Agronomist, ARS, Crops Research
Div., USDA, working in cooperation with the Delta Branch
Experiment Station, Stoneville, Mississippi.
120. Hartwig, Edgar E. 1961. Narrow rows fail to increase
yield of seed in Delta. Mississippi Farm Research 24(3):3.
March.
• Summary: “Reports of the importance of narrow rows for
producing top soybean yields in the North-Central states
have stimulated questions on the use of narrow rows in the
Delta area of Mississippi.
“Studies at the Delta Station in 1949 and 1950 showed
no yield differences between soybeans grown in 36- and 40inch rows, but yields were reduced as much as 10% when
row widths of 24 to 28 inches were used. From these results,
it was concluded beneﬁts could not be expected from setting
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up special equipment for planting and cultivating soybeans
in row widths different from those commonly used for other
row crops in the area.
“Additional studies were made in 1960 to compare 40inch with 27-inch rows, since varieties used in the earlier
studies were no longer being grown. The varieties Hill and
Lee were planted on a Sharkey clay soil on May 25 in ﬁeld
scale plots suitable for combine harvesting.
“Twelve 27-inch rows were planted in the space
required for eight 40-inch rows. The rate of planting was
approximately 10 seeds per foot of row, regardless of row
width. This rate required approximately 40 pounds of seed
per acre for the 40-inch rows and 60 pounds per acre for the
27-inch rows. Yields per acre are shown in Table 1.”
“Apparently the row widths commonly used in the Delta
area of Mississippi do not limit soybean yields.” Address:
Research Agronomist, ARS, Crops Research Div., USDA,
working in cooperation with the Delta Branch Experiment
Station, Stoneville, Mississippi.
121. Coker’s Pedigreed Seed Co. 1961. Coker’s soybean
catalogue–1961 breeder’s registered seed. Hartsville, South
Carolina. 16 p. 28 cm.
• Summary: The top half of the cover shows a photo of
Henry W. Webb, breeder of Coker’s Hampton soybean,
standing in a ﬁeld of this new variety. Below that:
“Introducing for 1962! Hampton–A high yielding, disease
and shatter resistant variety for the Southeast.” In the lower
left is a heart-shaped logo containing the words “Coker’s
Pedigreed Seed–Blood will tell.” “The South’s foremost
seed breeders.” Contents: Page 1–To soybean breeders, a
message from Robert R. Coker, president. “Our company
has carried on soybean breeding work in a limited way since
1925. However, recognizing the increasing importance of
soybeans as a southern cash crop, our breeding program was
greatly enlarged and intensiﬁed beginning in 1952 under
the direction of Dr. J.W. Neely, Vice President and Research
Director of our company.”
The new soybean variety, Hampton, was named
after Lieutenant General Wade Hampton, an “outstanding
Confederate war cavalry leader and a distinguished South
Carolina Governor and Senator.” Photos show Robert Coker
and General Hampton.
Page 3–Breeding soybeans for The South, by Henry W.
Webb, plant breeder in charge of soybean research. “Coker’s
soybean breeding program dates back to the mid-1920s
when Dr. George J. Wilds initiated a program to develop
improved bean varieties primarily suited to the production
of forage. The ﬁrst variety, Black Beauty, was released in
1931 as a combination hay and seed bean. Numerous types
were selected from various hybrid combinations through the
years that followed. One of the most notable of these is the
Yelnanda, a late season type well adapted to Southeastern
conditions and the two crop system where beans are planted

following early season harvest of small grain. Yelnanda was
ﬁrst released in 1947 and reintroduced in 1957 to meet the
increased demand for a bean of its type. Another notable
achievement of this well planned and pursued program of
scientiﬁc breeding was the development of Majos. Although
never released for general planting it has proved to be an
outstanding source of germ plasm and has made a signiﬁcant
contribution to our present program.”
Soybean research expanded: The sudden emphasis on
soybeans in the early 1950s found the Southeastern United
States “woefully lacking in varieties designed to meet
present day needs. As a result we immediately began an
expansion of our breeding and research program to enable us
to supply the varieties needed. The ﬁrst step was to combine
through hybridization the best of the early maturing, disease
resistant, quality beans with our locally adapted later types.
The cross of Lee and Majos has proved to be an unusually
successful combination. From 1953 until 1962, we have
spared no effort in selecting, testing, and increasing seed
stocks of this cross as well as crosses involving Lee,
Yelnanda, Jackson, and several outstanding experimental
lines. As a result, Coker’s is able to offer for farmer planting
in 1962, Hampton, developed from the Majos x Lee cross
made in 1953. In addition to this we anticipate the release
of Stuart in 1963 and possibly other new types by 1964 and
1965.”
Photos show (1) Henry Webb. (2) A test ﬁeld of Coker’s
soybeans.
Pages 3-7–Details on the variety Hampton–1961
breeder’s registered seed. It is being released for planting
by Southeastern growers in 1962. Origin, production (49.1
bu/acre over 3 years), shatter resistance, disease resistance,
quality, adaptation, planting date, maturity, harvesting.
Acknowledgment to Dr. E.E. Hartwig. Photo show: (1)
Henry Webb with M.D. Lamberth, sales manager. (2) John
Hicks, assistant plant breeder. (3) Robert C. Culpepper, a
contract grower, standing in a ﬁeld of Hampton soybeans in
front of a large McCormick combine.
Page 8–”Coker’s Pedigreed Yelnanda–1961 breeder’s
registered seed. We are happy to offer growers of the
Southeast our newest strain of Yelnanda, the result of eight
years of intensive selection and testing. This new strain
while typical of Yelnanda is characterized by improved
yields, higher shatter resistance, and more disease tolerance.”
Maturity: From medium late to late. Protein content:
Highest of adapted varieties–44-45%. Seed size: Large and
uniform. Photo shows Webb and Dr. J.W. Neely (in charge of
agricultural research) in a ﬁeld of Yelnanda soybeans.
Page 9–For 1963! Stuart (Lee x Majos). Lee was
developed by Dr. E.E. Hartwig and Major by Mrs. Mary
Coker Joslin. A chart shows the pedigree of Majos, Yelnanda,
Hampton, and Stuart Soybeans. Yelnanda (1947) resulted
from a cross between Nanda selection and Yelredo (1954).
Page 10-11. Some suggestions for obtaining greater
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proﬁts growing soybeans. Page 12–Effect of day length on
soybeans.
Page 13–Effect of light on plant growth and early bloom
(with photos of plants). Page 14–Coker breeding makes the
difference, by J. Winston Neely, PhD, Vice-president and
Director Agricultural Research. Gives details of Coker’s twophase breeding program. Phase 1 takes 5 years and phase 1
takes 9. In phase two, 3,000 plants are selected during year
1. It takes 6 years to breeder’s seed, 7 years to foundation
seed, 8 years to registered seed, and in year 9 Coker sells
certiﬁed seed to growers. A photo shows Jake Hartz Jr. in a
ﬁeld of Hampton soybeans, showing their lush vegetative
growth. Page 15–Prices, terms, and conditions. Hampton
costs $10.00/bushel for 1-10 bu. Yelnanda costs $5.50/bu for
the same.
The back cover states: “1962 soybean catalog from
Coker. David R. Coker (1870-1938) founder. Since 1902–
The South’s foremost seed breeders.”
Note: This catalog was received by the USDA National
Agricultural Library on 28 Jan. 1963.
This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland. Address:
Hartsville, South Carolina.
122. Hartwig, Edgar E.; Jamison, Kathryn W. comps. 1962.
Results of the Cooperative Uniform Soybean Tests, 1961:
Part II. Southern States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 212. March.
124 p. Not for publication. https://www.ars.usda.gov/
ARSUserFiles/60661000/UniformSoybeanTests/61soybook.
pdf
• Summary: Except for the cover, this document is
typewritten.
Near bottom of title page: “United States Department of
Agriculture. Agricultural Research Service. Crops Research
Division, cooperating with State Agricultural Experiment
Stations.”
Contents: Cooperating personnel. Introduction. Location
of nurseries. Methods. Uniform test, Group IV. Uniform
test, Group V. Preliminary Group V. Uniform test, Group VI.
Preliminary Group VI. Uniform test, Group VII. Preliminary
Group VII. Uniform test, Group VIII. Preliminary Group
VIII. Address: 1. Agronomist; 2. Statistical Clerk [Stoneville,
Mississippi].
123. Hartwig, Edgar E. 1962. Lee continues to lead soybean
varieties in Mississippi: Delta results on clay, sandy loam.
Mississippi Farm Research 25(3):3. March.
• Summary: “Soybean research at the Delta Station is
directed toward understanding the characteristics needed in
a well-adapted variety and then developing varieties with as
many of these characteristics as possible.
“Varieties Lee, Jackson, Hood, and Hill were thoroughly
tested prior to release to be certain that they were adapted to

the soil and weather conditions common in the Delta. Each
year these varieties are grown along with other varieties
to determine whether any are superior for production in
the area, Seed yield of varieties best adapted in the area
are reported.” Address: Research Agronomist, ARS, Crops
Research Div., USDA, working in cooperation with the Delta
Branch Experiment Station, Stoneville, Mississippi.
124. Hartwig, E.E.; Collins, F.I. 1962. Evaluation of density
classiﬁcation as a selection technique in breeding soybeans
for protein or oil. Crop Science 2(2):159-62. March/April. [4
ref]
• Summary: “A reliable, low-cost method for evaluating
single plants for protein or oil content in a breeding program
without destroying the seed for planting would have
considerable value.
“The density of soybean oil is approximately 0.93 gram
per cc. and the density of the non-oil portion of the seed is
estimated to be within the range of 1.3 to 1.4 grams per cc...
On the basis of the differences in density of the oil and nonoil portions of the seed, it appears that it might be possible to
classify seed from single plants in a segregating population
according to density and thereby select plants with seed high
in oil or high in protein.”
Good results were obtained “by subjecting the seed to a
series of glycerol-water solutions with stepwise-increasing
speciﬁc gravities.” Address: 1. Research Agronomist,
Stoneville, Mississippi; 2. Chemist, Urbana, Illinois, Crops
Research Div., ARS, USDA.
125. Hartwig, Edgar E.; Hinson, Kuell. 1962. Inheritance of
ﬂower color of soybeans. Crop Science 2(2):152-53. March/
April. [6 ref]
• Summary: In 1910 Piper and Morse (3) described soybean
ﬂowers as being either purple or white. “A new ﬂower color,
herein designated dilute-purple, was observed in the purpleﬂowered Tanner variety in 1946.” It was later also observed
in the Laredo variety.
“Preliminary information obtained from the ﬁrst F2
populations grown indicated that the genes involved in the
inheritance of ﬂower must be at more than one locus.”
“The results obtained indicate that the ﬂower color
phenotypes observed in this study were controlled by 3 major
gene pairs. A fourth ﬂower color gene, previously designated
W2, is not considered in these ﬂower color inheritance
studies, since two different reviewers have interpreted its
action in a different manner. The gene W1 is considered
synonymous with the original W and W1, designations. The
symbols W3 and W4 are assigned to be used in conjunction
with W1, to describe ﬂower color inheritance.” Address: 1.
Research Agronomist, Stoneville, Mississippi; 2. Geneticist,
Gainesville, Florida, Crops Research Div., ARS, USDA.
126. Cartter, Jackson L.; Hartwig, Edgar E. 1962. The
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management of soybeans. Advances in Agronomy 14:359412. [174 ref]
• Summary: Contents: I. Introduction: World production
(958,275,000 bushels in 1960), United States production
trends, utilization (processing to obtain oil and meal, hay
and green manure). II. Soil and climatic adaptation: Areas of
production in the United States, soil requirements, climatic
adaptation (effect of temperature on plant growth, effect of
temperature on composition of seed, effect of light on plant
growth, effect of photoperiod on ﬂowering and maturity,
effect of soil moisture on growth). III. Time of planting and
varietal adaptation: Effect on plant characters (maturity,
plant height, lodging, seed quality, size of seed, seed yield),
effect on composition of the seed. IV. Planting methods and
equipment: Seedbed preparation (conventional, minimum
tillage, deep tillage), row width and planting rate (row width,
planting rate), double cropping (after fall-sown grain crops,
after peas), special methods of planting, types of equipment.
V. Rotation practices and erosion control: Effect on
soybean yields, effect on the following crop, effect on weed
population, soil residues from herbicides, erosion control.
VI. Weed control: Effect of planting time on plant growth
and weed competition, methods of cultivation, chemical
weed control (pre-emergence herbicides, post-emergence
herbicides). VII. Seed quality and seed treatment: Factors
affecting seed quality and germination, seed treatment. VIII.
Nutrient requirements: Nitrogen requirements and nodulation
(effectiveness of nodulation as a source of nitrogen, methods
of inoculation, survival of bacteria in the soil, effect of seed
treatment on inoculation, effect of nitrogen applications),
liming and pH levels (pH and plant development, calcium
and magnesium requirements), phosphorus, potassium,
trace elements, fertilizer practices and recommendations.
IX. Water requirements and utilization: Water needs in
relation to plant growth and development, irrigation and
soil management. X. Growth-regulating chemicals. XI.
Harvesting: When to harvest, harvesting methods. XII. Seed
storage. XIII. Discussion. The USA now produces about 57%
of the world’s soybeans, followed by China (PRC; about
33%), Indonesia, Japan, Korea, USSR, Brazil, and Canada,
in that order. By 1920, U.S. production was 3,000,000
bushels and the leading states were North Carolina, Virginia,
Alabama, Missouri, and Kentucky–North Carolina producing
55% of the total. By 1931, the center of production had
shifted to the North Central States, where it is at present.
Note: According to Google Scholar, this is the 3rd most
widely cited article (cited by 172) of which E.E. Hartwig is
an author. Address: 1. United States Regional Soybean Lab.,
Urbana, Illinois; 2. Stoneville, Mississippi.
127. Soybean Digest. 1963. Grits and ﬂakes... from the world
of soy: Honor to E.E. Hartwig, Stoneville agronomist. Feb.
p. 26.
• Summary: “Dr. E.E. Hartwig, research agronomist at Delta

Branch Experiment Station, Stoneville, Mississippi, has been
named by The Progressive Farmer the man of the year in
southern agriculture. Dr. Hartwig was accorded this honor
because of his work in bringing soybeans to the South as
a new cash crop. He has been coordinator of the Southern
Soybean Improvement Program since 1949.
“Contributions to the soybean industry include work
in breeding, nutrition, diseases and plant responses to
environment.”
128. Hartwig, Edgar E.; Jamison, Kathryn W. comps. 1963.
Results of the Cooperative Uniform Soybean Tests, 1962:
Part II. Southern States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 215. March.
124 p. Not for publication. https://www.ars.usda.gov/
ARSUserFiles/60661000/UniformSoybeanTests/62soybook.
pdf
• Summary: Except for the cover, this document is
typewritten.
Near bottom of title page: “United States Department of
Agriculture. Agricultural Research Service. Crops Research
Division, cooperating with State Agricultural Experiment
Stations.”
Contents: Cooperating personnel. Introduction. Location
of nurseries. Methods. Uniform test, Group IV. Uniform
test, Group V. Preliminary Group V. Uniform test, Group VI.
Preliminary Group VI. Uniform test, Group VII. Preliminary
Group VII. Uniform test, Group VIII. Preliminary Group
VIII. Address: 1. Agronomist; 2. Statistical Clerk [Stoneville,
Mississippi].
129. Hartwig, Edgar E. 1963. Soybean varieties for Delta
area. Mississippi Farm Research 26(3):5. March.
• Summary: “Each year several thousand new strains of
soybeans are evaluated in the search for strains that will be
better suited than the varieties now being grown in this area.
In the more advanced tests approximately one thousand
strains are evaluated.
“This report covers only the performance of the
available varieties best adapted for the area. An average of
several years yields is better than one-year results as a guide
in selecting a variety to plant.
“Seed yields are reported for clay (table 1) and sandy
loam (table 2). Results from a June 19 planting on Sharkey
clay are also reported (table 3).
“Lee continues the variety best suited for the area. The
consistent yields produced by Lee were predicted prior to
its release, on the basis of its seed holding qualities and
its resistance or tolerance to major diseases which attack
soybeans in the area.
“The seed quality of the early maturing varieties Hill
and Hood, which mature while temperatures are still fairly
high, can be damaged if subjected to rainy or humid weather
prior to harvest. Seed treatment with Arasan, Captan, or
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Spergon will reduce the hazards of obtaining uniform stands
of these varieties. The production of Hill and Hood along
with Lee can aid materially in increasing the acreage to be
harvested with a single combine. However, growers are
cautioned that a heavy growth of Johnsongrass, cockleburs,
or other weeds can cause greater harvesting problems than in
later maturing varieties.
“Regardless of the variety planted, top yields cannot
be expected from plantings overgrown with weeds. The
results reported from the June 19 planting illustrate that
excellent yields can be produced where extended preplanting
cultivation is used for reducing the population of weeds.”
Address: Research Agronomist, Crops Research Div., ARS,
USDA, working in cooperation with the Delta Branch of the
Mississippi Agric. Exp. Station, Stoneville, Mississippi.
130. Morgan, Frederic L. 1963. Bacterial pustule of
soybeans. Soybean Digest. June. p. 8-9. First of a series on
soybean diseases.
• Summary: “The causal agent of bacterial pustule of
soybean was isolated in 1916 by Hedges (J. of Agric.
Research 29:229. 1929). She named it Bacterium phaseoli
sojense. Dowson later changed the generic name to
Xanthomonas, because the bacteria are polar ﬂagellate and
produce a yellow pigment. Species and varietal names were
retained; the latter indicates that soybean is a host. Therefore,
the present name of the pathogen is Xanthomonas phaseoli
(E.F. Sm.) Dows. var. sojense (Hedges) Starr and Burkh.
“Pustule-producing bacteria can grow to maturity and
divide in about 20 minutes, when they are in a suitable host
or substrate. Hence, a large population can develop in a few
hours. A single bacterium can infect a leaf. Populations of
the bacteria become extremely large during summer in ﬁelds
of diseased soybeans. Plants become infected during rain
storms accompanied by wind. During winter populations
decline, but some bacteria survive on seeds and in crop
residue. These initiate the disease on susceptible hosts during
the following summer.
“Disease Development and Symptoms: Leaf openings
called stomates [stomata] which permit gas exchange with
the atmosphere also let pathogenic fungi and bacteria enter
plants. Pustule bacteria enter leaves this way and multiply
between leaf cells of susceptible soybean varieties. After
infection has taken place, 5 to 7 days is required for a pustule
to form. During this time, leaf cells in the infected area grow
larger and divide faster than normal, due to extra-cellular
chemicals produced by the bacteria. Increased growth in
a localized area and the mass of bacteria cause epidermal
expansion of both leaf surfaces. These raised surfaces rupture
and become pustules.
“Pustules are reddish or brown elevated spots and
usually have narrow yellow halos. The average diameter of
a pustule is about 1 mm. When leaves are severely infected,
many pustules may fuse and share a common halo. Figure 1

is a photograph of pustules on the lower (A) and upper (B)
leaf surfaces of soybean. Wildﬁre bacteria, Pseudomonas
tabaci (Wolf & Foster) F. L. Stevens, are frequently
associated with pustule lesions and in such cases halos are
much broader.
“Yield Reductions: Diseases such as bacterial pustule
and wildﬁre reduce soybean yields, because they destroy
part of the food-manufacturing leaf area and cause dropping
of severely infected leaves. Reduced leaf area results in
insufﬁcient nutrients to produce top yields. The end result is
fewer and smaller seeds.
“Data from experiments by Hartwig and Johnson
(Agronomy Journal 45:22. 1953) in North Carolina and
Mississippi indicate that bacterial pustule reduces yield by
as much as 8% to 15%. In Mississippi, such yield reductions
can be expected in most years, if susceptible varieties are
grown. The disease is especially severe in the South, because
higher temperatures and more frequent showers during the
summer favor growth and spread of the pathogen.
“Varietal Resistance: By 1924, the disease had been
observed in most southern states. Late in that decade Lehman
and Woodside (J. of Agric. Research 39:795. 1929) noted
varietal differences in reactions to the disease. In 1943,
Hartwig and Lehman observed that the variety CNS was
highly resistant to bacterial pustule. CNS was originally
selected from the variety Clemson by J.E. Wannamaker in
South Carolina. Clemson originated from a soybean line
introduced from Nanking, China, in 1927.
“Inheritance of resistance to bacterial pustule in soybean
was studied by Hartwig and Lehman (Agronomy Journal
43:226. 1951) in North Carolina and by Feaster (Missouri
Agric. Ext. Station Bulletin 487. 1951) by using CNS as the
resistant parent in crosses. They found a single recessive
gene responsible for resistance. The resistant gene was
transferred to better agronomic lines through hybridization
and selection, and today most southern varieties are bacterial
pustule-resistant.
“Use of these varieties has eliminated the disease as
a hazard to soybean production in the South, but has not
eliminated the pathogen. Jones (Phytopathology 51:206.
1961) isolated bacteria from diseased red vine weeds,
Brunnichia cirrhosa. Gaertn., and found they were the same
as those producing bacterial pustule on the soybean. This
ﬁnding demonstrates the pathogen can survive in the absence
of soybeans.
“Control: Growing resistant varieties is the only
practical means of controlling bacterial pustule. When
choosing a soybean variety, the grower should select one
with suitable agronomic properties for the locality with
resistance to bacterial pustule and as many other diseases
as possible. Resistant varieties adapted to the South and
ranked according to maturity date are Scott, Hill, Hood,
Lee, Hampton, and Hardee. Seed stocks of Clark 63,
which is Clark with resistance to both bacterial pustule
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and phytophthora root rot, are being increased. Clark is a
soybean variety adapted to the southern Cornbelt area of the
United States.”
A photo shows bacterial pustule on the lower and upper
surface of soybean leaves. Address: Plant Pathologist, Crops
Research Div., Agricultural Research Service, USDA,
working in cooperation with the Delta Branch Experiment
Station, Stoneville, Mississippi.
131. Cartter, Jackson L.; Hartwig, Edgar E. 1963. The
management of soybeans. In: A.G. Norman, ed. 1963. The
Soybean. New York: Academic Press. x + 239 p. See p. 161226. [209 ref]
• Summary: Contents: 1. Introduction: World production,
United States production trends, utilization (processing to
obtain oil and meal, hay and green manure). 2. Soil and
climatic adaptation: Areas of production in the United States,
soil requirements, climatic adaptation (effect of temperature
on plant growth, effect of temperature on composition of
seed, effect of light on plant growth, effect of photoperiod on
ﬂowering and maturity, effect of soil moisture on growth).
3. Time of planting and varietal adaptation: Effect on plant
characters (maturity, plant height, lodging, seed quality,
size of seed, seed yield), effect on composition of the seed.
4. Planting methods and equipment: Seedbed preparation
(conventional, minimum tillage, deep tillage), row width
and planting rate (row width, planting rate), double cropping
(after fall-sown grain crops, after peas), special methods
of planting, types of equipment. 5. Rotation practices and
erosion control: Effect on soybean yields, effect on the
following crop, effect on weed population, soil residues
from herbicides, erosion control. 6. Weed control: Effect
of planting time on plant growth and weed competition,
methods of cultivation, chemical weed control (preemergence herbicides, post-emergence herbicides). 7. Seed
quality and seed treatment: Factors affecting seed quality
and germination, seed treatment. 8. Nutrient requirements:
Nitrogen requirements and nodulation (effectiveness of
nodulation as a source of nitrogen, methods of inoculation,
survival of bacteria in the soil, effect of seed treatment
on inoculation, effect of nitrogen applications), liming
and pH levels (pH and plant development, calcium and
magnesium requirements), phosphorus, potassium, trace
elements, fertilizer practices and recommendations. 9. Water
requirements and utilization: Water needs in relation to plant
growth and development, irrigation and soil management.
10. Growth-regulating chemicals. 11. Diseases: Foliar, root
and stem, seed. 12. Insects and spider mites: Leaf feeders,
above-ground stem feeders, pod feeders, root feeders. 13.
Nematodes: Root knot, cyst, others. 14. Harvesting: When
to harvest (moisture content of seed, chemical defoliation,
losses from respiration after maturity), harvesting methods
(historical, combine harvesting). 15. Seed storage. 16.
Discussion. The USA now produces about 57% of the

world’s soybeans, followed by China (PRC; about 33%),
Indonesia, Japan, Korea, USSR, Brazil, and Canada, in that
order. By 1920, U.S. production was 3,000,000 bushels and
the leading states were North Carolina, Virginia, Alabama,
Missouri, and Kentucky–North Carolina producing 55% of
the total. By 1931, the center of production had shifted to the
North Central States, where it is at present.
The subsection titled “Seed treatment” (p. 193) states:
“Seed treatment with a fungicide is not recommended as a
general practice when seed with high germination is planted.
Stands may be increased by seed treatment when seed
having a germination of 85 per cent is planted. Although
seed treatment seldom results in increased seed yields,... the
improved stands resulting from seed treatment aid in giving
soybeans a competitive advantage with weeds. Studies by
Howard W. Johnson et al. (1954) show that seed may be
treated at any time between harvest and planting with equal
effectiveness. The most satisfactory time for treating seed
would be as it is cleaned. The materials Arasan, Captan, and
Spergon have proved to be most satisfactory for treatment of
soybean seed. Before any lot of seed is treated, it may be a
good practice to check the germination with and without the
fungicide to determine the beneﬁcial effect of seed treatment
on each seed lot.”
The section titled “Harvesting methods: Historical” (p.
219) states: “The earliest harvester designed speciﬁcally
for soybeans was a two-wheeled, horse-drawn machine
which straddled the bean row (Piper & Morse, 1923, p.
94). This special harvester was common in Virginia and
North Carolina, but was never commonly used in the North
Central States. Harvesting losses ranged from 20 per cent
under favorable conditions to as high as 60 per cent under
unfavorable (Sjogren, 1939). In small-grain growing areas,
the binder and thresher were adapted for soybean harvest.
Harvest losses for using the binder or mower for cutting
and then threshing ranged from 16 to 35 per cent of the total
yield, with an average loss of 24 per cent (Sjogren, 1939).
“The combine harvester was ﬁrst used for soybeans in
the mid-twenties. The combine harvester has been a major
factor in the expansion of soybean production. This machine
required less labor than earlier methods and was more
efﬁcient.” Address: 1. Agronomist-in-charge, U.S. Regional
Soybean Lab., Crops Research Div., ARS USDA, Urbana,
Illinois; 2. Research Agronomist, U.S. Regional Soybean
Lab., ARS USDA, Stoneville, Mississippi.
132. Hartwig, Edgar E. 1964. Best adapted soybean varieties
shown in experiment station tests: Delta tests on clay, sandy
loam. Mississippi Farm Research 27(2):3. Feb.
• Summary: “Adapted soybean varieties maturing from late
September to early November are available for production in
the Delta area.”
“The general characteristics of the varieties Hill,
Lee, Jackson, Bienville, and Hampton are listed (table 1).
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Reaction to diseases most likely to limit seed production is
also reported (table 2).
“Seed yield data are reported for clay (table 3) and
sandy loam (table 4). Ten-year means are reported for Hill,
Lee, and Jackson for both soil types. Five-year and 7-year
means are reported for Hill, Lee, Jackson, and Bienville for
clay (table 3) and sandy loam (table 4). Two-year and 4-year
means (tables 3 and 4) are reported for these four varieties
plus Hampton.
“In all comparisons the yield of Lee is considered
as 100%. Seed yield of other varieties are calculated as a
percentage of Lee.
“Seed of each of these varieties has an oil and protein
percentage satisfactory for present processing requirements.”
Address: Research Agronomist, Crops Research Div., ARS,
USDA, working in cooperation with the Delta Branch of the
Mississippi Agric. Exp. Station, Stoneville, Mississippi.
133. Hartwig, Edgar E.; Jamison, Kathryn W. comps. 1964.
Results of the Cooperative Uniform Soybean Tests, 1963:
Part II. Southern States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 218. March.
124 p. Not for publication. https://www.ars.usda.gov/
ARSUserFiles/60661000/UniformSoybeanTests/63soybook.
pdf
• Summary: Except for the cover, this document is
typewritten.
Near bottom of title page: “United States Department of
Agriculture. Agricultural Research Service. Crops Research
Division, cooperating with State Agricultural Experiment
Stations.”
Contents: Cooperating personnel. Introduction. Location
of nurseries. Methods. Uniform test, Group IV. Uniform
test, Group V. Preliminary Group V. Uniform test, Group VI.
Preliminary Group VI. Uniform test, Group VII. Preliminary
Group VII. Uniform test, Group VIII. Preliminary Group
VIII.
The Introduction begins: “The program of the U.S.
Regional Soybean Laboratory has been directed toward
the development of improved strains of soybeans and
the obtaining of fundamental information necessary to
the efﬁcient breeding of strains to meet speciﬁc needs. In
the Southern Region, fundamental studies and breeding
programs are conducted at three locations, Stoneville,
Mississippi; Raleigh, North Carolina; and Gainesville,
Florida. After promising new strains are developed at these
breeding centers, or by any other cooperating agency, they
are advanced to the preliminary and uniform regional tests,
conducted in cooperation with the Southeastern States, This
testing program enables the breeder to evaluate new strains
under a wide variety of conditions, and permits new strains
to be put into production in a minimum amount of time.
“Ten uniform test groups have been established to
evaluate the better strains developed in the breeding

programs. The Groups 00 through IV are adapted in the
northern part of the United States, and the Group IV through
VIII are grown in the southern part. Within their area of
adaptation, there is a maturity range of 12 to 18 days within
each maturity class. The best standard variety available
of each maturity class is used as a check variety with
which to compare new strains as to seed yield, chemical
composition, maturity, height, lodging, seed quality, and
reaction to diseases. For the groups grown in the southern
area, the check varieties are Kent, Hill, Hood, Jackson, and
Bienville. At Stoneville, Mississippi, where all maturity
classes will mature, the approximate maturity dates of these
varieties when planted during the ﬁrst half of May are:
Kent, September 8; Hill, September 20; Hood, October 8;
Jackson, October 25; and Bienville, November 1.” Address:
1. Agronomist; 2. Statistical Clerk [Stoneville, Mississippi].
134. Hartwig, Edgar E. 1964. Reinoculation of soybeans: not
necessary where beans are grown in regular rotation. Delta
study shows. Mississippi Farm Research 27(4):1. 3. April.
• Summary: “Soybeans must be nodulated to produce
proﬁtable yields. The importance of nodulation can be
demonstrated through the use of an experimental soybean
strain which does not produce nodules. In a comparison
of two closely related strains, normal nodulating and nonnodulating, on Sharkey clay the nodulated plants produced at
the rate of 40 bushels per acre of seed with 36% protein. The
non-nodulated plants produced at the rate of 10 bushels per
acre of seed with 23% protein.
“In this study the seeds from the nodulated soybeans
contained 112 pounds more nitrogen per acre than seeds
from non-nodulated soybeans. In the same general area of
the same ﬁeld other strains of soybeans produced seed yields
as high as 60 bushels per acre which contained 192 pounds
of nitrogen per acre, or approximately 160 pounds more
nitrogen than was in seed produced by the non-nodulated
soybean strain. This means that at least 160 pounds of
nitrogen were produced by an adapted population of soybean
nodulating bacteria living in a soil growing soybeans in
regular rotation.
“In 1959, a study was conducted on a sandy loam soil
on which soybeans were being grown in a 3-year rotation
with corn and cotton. Soybeans in previous plantings had
been well nodulated. Treatments, on Lee soybeans included
no inoculation, no inoculation plus 180 pounds of nitrogen
applied in late August, and 4 strains of soybean nodulating
bacteria selected as being highly effective on Lee in
greenhouse studies.
“The seed yield from the no inoculation plots was 46.6
bushels per acre. No other treatment was superior. It was
assumed that the late nitrogen application should increase
seed yields if plants were not receiving adequate nitrogen
from nodulation. The failure of applied nitrogen to increase
seed yield showed that nitrogen produced by nodules from
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the natural population of soybean nodulating bacteria in the
soil was adequate for producing top soybean yields in this
study. However, questions were still raised as to whether
better strains of rhizobia functioning throughout the season
might improve seed yields.
“Ninety-two strains of soybean nodulating bacteria were
evaluated in 1960 on the Hill variety on Sharkey clay having
a previous history of producing nodulated soybeans. The
mean yield in this test was 41 bushels per acre. No strain
of bacteria resulted in an increased seed yield or increased
protein percentage over that on check plots which were not
inoculated.
“Additional greenhouse studies conducted by research
workers at Beltsville, Maryland demonstrated that strains of
bacteria differed in competitiveness. For example, as little
as 1.1% of one strain in a mixture with another produced
85% of the nodules on certain soybean varieties. Twenty-one
highly competitive strains selected speciﬁcally for Lee were
evaluated in 1961 on Sharkey clay and on Bosket ﬁne sandy
loam. Mean seed yields were 42 bushels per acre on clay and
43 bushels per acre on loam. No strain of nodulating bacteria
caused seed yield or protein percentage to be greater than
that for the noninoculated check. Plants in noninoculated
plots were well nodulated.
“Studies conducted in 1962 included 8 specially
selected strains of nodulating bacteria. Plantings were
made on Sharkey clay. A high-protein experimental strain
of soybeans was used in addition to Lee, because it seemed
possible that a soybean strain having a 10% higher protein
content might be more useful in measuring effectiveness
of strains of nodulating bacteria. Mean seed yields in this
study were 41 bushels per acre for Lee and 43 bushels per
acre for the experimental high-protein soybean line. No
strains of bacteria caused an increase in seed yield or protein
percentage of either strain of soybeans over that for the
check plots not reinoculated.
“In 1963, a sandy loam ﬁeld containing a small
rhizobium population was used to evaluate 104 strains of
nodulating bacteria on Lee. The mean yield in this test
was 42 bushels per acre. Plants in all non-inoculated plots
were well nodulated by midseason. No strain of nodulating
bacteria caused any increase in seed production.
“A reason frequently given to justify reinoculating
each time soybeans arc planted is to insure the presence of
highly effective strains of bacteria. Studies were conducted
at Stoneville during the past 5 years using more than 100
different sources of nodulating bacteria. Many of the strains
used had been selected as being very effective on Lee in
greenhouse studies and also as being highly competitive with
other strains of soybean nodulating bacteria.
“On the basis of seed yields produced by the soybean
varieties used, there was no evidence to suggest that soybean
yields could be increased by reinoculating planting seed
when a natural population of soybean nodulating bacteria

were already in the soil. These bacteria will survive for many
years.
“Soybean seedlings grown in soil in which six cotton
crops had been grown after nodulated soybeans appeared to
be as well nodulated (Figure 1) as seedlings grown in soil
producing a soybean crop the previous year.
“Application of additional nitrogen in late summer gave
no yield increase, indicating that nitrogen from nodules was
adequate for the plant needs. Evidence was also obtained
showing that an adapted population of nodule bacteria had
produced at least 160 pounds of nitrogen for the plant use.
“The results presented show no need for reinoculating
soybeans that are grown in a regular rotation. However,
it is important that soybean seed be inoculated with a
soybean strain of bacteria if the ﬁeld has no recent history
of nodulated soy beans.” Address: Research Agronomist,
Crops Research Division, Agricultural Research Service,
U.S. Department of Agriculture, working in cooperation with
the Delta Branch of the Mississippi Agricultural Experiment
Station, Stoneville, Mississippi.
135. Hinson, Kuell; Hartwig, E.E. 1964. Bragg and Hardee
soybeans (Reg. No. 43 and 44). Crop Science 4(6):664. Nov/
Dec. [2 ref]
• Summary: Gives details on the following soybean
varieties: Bragg (Reg. No. 43), Hardee (No. 44). Bragg was
released in 1963 in North Carolina, South Carolina, and
Georgia.
Note: Many of the soybeans that Hartwig released were
named after Civil War generals. Braxton Bragg (1817-1876)
was one of only 8 men who reached the rank of full general
in the Confederate army. Address: 1. Geneticist; 2. Research
Agronomist. Both: Crops Research Div., ARS, USDA,
Gainesville, Florida, and Stoneville, Mississippi.
136. Hartwig, Edgar E.; Jamison, Kathryn W. comps. 1965.
Results of the Cooperative Uniform Soybean Tests, 1964:
Part II. Southern States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 221. March.
132 p. Not for publication. https://www.ars.usda.gov/
ARSUserFiles/60661000/UniformSoybeanTests/64soybook.
pdf
• Summary: Except for the cover, this document is
typewritten.
Near bottom of title page: “United States Department of
Agriculture. Agricultural Research Service. Crops Research
Division, cooperating with State Agricultural Experiment
Stations.”
Contents: Cooperating personnel. Introduction. Location
of nurseries. Methods. Uniform test, Group IV. Preliminary
Group IV. Uniform test, Group V. Preliminary Group V.
Uniform test, Group VI. Preliminary Group VI. Uniform
test, Group VII. Preliminary Group VII. Uniform test, Group
VIII. Preliminary Group VIII. Address: 1. Agronomist; 2.
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Statistical Clerk [Stoneville, Mississippi].
137. Hartwig, Edgar E. 1965. Soybean varieties for the
Delta: study compares. Mississippi Farm Research 28(3):45. March.
• Summary: “Adapted soybean varieties maturing from late
September to early November are available for production
in the Delta area. Planting an adapted variety is essential if
good soybean production is to be obtained and management
of the crop is also of considerable importance. Perhaps the
most important limitation in soybean production at present
is failure to control weeds. Results from other research
have shown that Lee planted May 8 in solid Johnsongrass
produced at the rate of 20 bushels per acre, but with planting
June 5 and Johnsongrass control a yield of 39 bushels per
acre was produced.
“In addition to the varieties which have been grown,
several new varieties are also on the market. The average
maturity dates for 10 varieties are reported in table 1, along
with other distinguishing characteristics.
“An important factor in determining the suitability of a
variety for the area is reaction to common diseases. Table 2
gives the reaction of 11 varieties to diseases that may cause
injury when susceptible varieties are grown.
“Bacterial pustule and target spot attack the leaves
of susceptible soybean varieties. Bacterial pustule can be
expected nearly every year, when susceptible varieties are
grown, and reduction in yield will be 8 to 15%. Target spot
development on susceptible varieties of sufﬁcient magnitude
to reduce yield has been observed in 10 of the past 15 years.
Yield reduction may run as high as 50%.
“Injury from Phytophthora rot can be expected primarily
from planting susceptible varieties on low-lying, heavy soils.
In addition to loss of stand during periods of wet weather,
weed problems become worse because of lack of competitive
growth by the soybeans. Varieties rated moderately
susceptible to Phytophthora rot may have areas in the ﬁeld
with considerable yield reduction, but with very susceptible
varieties there may be a complete loss of stand. Injury from
root-knot nematodes may be expected primarily on very
sandy soils. Use of disease-resistant varieties provides a
built-in insurance policy against losses from these diseases.
“Of the newer varieties available, Bragg offers the
most promise for production in this area. Table 3 reports the
comparative yields of Lee, Bragg, and Jackson for the years
1960 through 1964 on sandy loam and clay. Seed yields of
Bragg are equal to those of Lee. Maturity is 5 days later and
plant growth averages 10 inches taller. Bragg is equal to Lee
in seed holding, is similar in reaction to most diseases, but
has resistance to root-knot nematodes which Lee does not
have.
“Questions are frequently raised relative to varieties
to use for very late planting. Table 4 reports seed yields
for several varieties planted July 6. The test area had been

fallowed during an extended dry period and plantings were
made after the surface soil moisture had been replenished by
rain. Only Bragg produced a yield slightly greater than that
for Lee.”
Tables show: (1) “General characteristics of ten soybean
varieties when planted during May.” The varieties are: Hill,
Hood, Lee, Curtis, Bragg, Jackson, Rebel, Bossier, Bienville,
and Hampton. For each variety is given: Average maturity
date. Plant height (inches). Flower color. Pubescence color.
Hilum color. Seeds per pound. Seed holding (excellent, good
or moderate).
(2) “Disease reaction of soybean varieties:” resist,
susceptible, moderately resistant, etc. The diseases are:
Bacterial pustule. Target spot. Phytophthora rot. Root-knot
[nematode].
(3) “Comparative seed yields in bushels per acre for the
varieties Lee, Bragg, and Jackson for the years 1960-1964.”
On two soil types: loam and clay.
(4) “Date mature, height, and seed yield of [eight]
soybean varieties planted on July 6, 1964 on Sharkey clay.”
Address: Research Agronomist, Crops Research Div., ARS,
USDA, working in cooperation with the Delta Branch of the
Mississippi Agric. Exp. Station, Stoneville, Mississippi.
138. Hartwig, Edgar E. 1965. Semmes is new soybean
variety for Delta area. Mississippi Farm Research 28(8):1.
Aug.
• Summary: “Semmes is the name given to a new soybean
variety well suited for production in the Delta area. Its
superiority over varieties presently grown is greatest on the
more poorly drained clays. Semmes matures approximately 4
days later than Lee and grows somewhat taller.
“Seeds are being increased at the Delta Branch
Experiment Station. Foundation seeds will be available for
planting in 1966. Seeds are also being increased in Arkansas.
“At Stoneville, Semmes has an average maturity of Oct.
20 as compared with Oct. 16 for Lee, Oct. 21 for Bragg, and
Oct. 28 for Jackson. Plants have purple ﬂowers and gray
pubescence. Seeds are similar in size to those of Lee and
have brownish-black hila.
“This variety has the same degree of resistance as Lee
to the diseases bacterial pustule, wildﬁre, and target spot.
Seed-holding is very good. Like Lee, it is susceptible to
the common root-knot nematode, Meloidogyne incognita
var. acrita. Semmes matures only 4 days later than Lee,
but begins ﬂowering 10-14 days later. This later ﬂowering
is associated with lowest pods being borne higher from the
ground than in Lee.
“Selection of the name Semmes follows in a series of
naming soybean varieties developed in the southern regional
research program after Confederate ofﬁcers. Others in this
series are Jackson, Lee, Hood, Hill, Hardee, and Bragg.
Since Semmes will tolerate extended periods of wet soil, it
seemed ﬁtting to name it after a naval ofﬁcer.
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“Semmes was tested as selection D60-12327. It is from
the cross D51-5427 x D49-2491, made at Stoneville in 1953.
D51-5427 is a high-yielding, high-oil, phytophthora-resistant
strain selected from the cross Ralsoy x Ogden. D49-2491 is
closely related and very similar to Lee.
“The third and fourth generation populations of this
cross were grown on poorly drained clay and harvested
in bulk. One thousand plants were selected for further
evaluation from the population of ﬁfth generation plants.
Semmes is the increase of a single F5 plant. Preliminary tests
were conducted on clay at Stoneville and at several outlying
locations.
“In 1963 and 1964, Semmes was tested at approximately
25 locations in the southern states. These tests have shown it
to be best adapted for production on Delta soils. While it has
shown no advantage over Lee on well drained soils, it has
shown an 8% yield advantage on poorly drained clay. It has
had this advantage over Jackson on all soils, except where
root-knot nematodes are abundant. The heavier shading
resulting from its greater growth should be beneﬁcial in
reducing weed growth.”
A photo shows a combine harvesting a ﬁeld of
“Semmes, a new soybean variety well adapted for production
on clay.”
Footnote: Publication No. 422 of the U.S. Regional
Soybean Laboratory. Address: Research Agronomist, Crops
Research Div., ARS, USDA, working in cooperation with the
Delta Branch Experiment Station, Stoneville, Mississippi.
139. McWhorter, C.G.; Hartwig, E.E. 1965. Effectiveness
of preplanting tillage in relation to herbicides in controlling
johnsongrass for soybean production. Agronomy Journal
57(4):385-89. July/Aug. [18 ref]
• Summary: Since the introduction of johnsongrass
(Sorghum halpense (L.) Pers.) into the United States in
1830, the weed has spread to all states but a few of the
northern ones. Johnsongrass is one of the most competitive
weeds in many parts of the South and West, where it may
reduce crop yields as much as 80%. Adequate control of
established johnsongrass in soybeans was obtained by
use of summer-fallow cultivation or intensive preplanting
tillage (6-10 diskings led to rhizome dehydration). Disking
appeared to provide more control than chemicals applied as
recommended. Address: 1. Research Plant Physiologist; 2.
Research Agronomist. Both: Stoneville, Mississippi.
140. Hartwig, Edgar E. 1965. Semmes is new soybean
variety for Delta area. Soybean Digest. Oct. p. 12.
• Summary: See article in Mississippi Farm Research Aug.
1965, p. 1.
A table shows “Yields of Semmes, Jackson, Bragg,
and Lee at three locations in Arkansas, 1962-64.” Address:
Research Agronomist, Delta Branch Experiment Station,
Stoneville, Mississippi.

141. Morgan, Frederic L.; Hartwig, Edgar E. 1965.
Physiologic specialization in Phytophthora megasperma var.
sojae. Phytopathology 55(11):1277-79. Nov. [6 ref]
• Summary: “Abstract: Isolates of Phytophthora
megasperma var. sojae were grouped in two physiologic
races on the basis of pathogenicity to selected soybean
strains.” “Soybean strains previously classiﬁed as susceptible
to race 1 were equally susceptible to race 2. The strains
that were resistant to race 1 and susceptible to race 2 either
originated as farmers’ selections in Virginia or had one of
the selections as a parent. Twenty soybean strains were
resistant to both races. The races were morphologically
indistinguishable, had similar rates of growth on lima bean
agar, failed to grow at 5 and 35ºC, and grew most rapidly at
28ºC.” Address: 1. Research Plant Pathologist; 2. Research
Agronomist. Both: Crops Research Div., ARS, USDA,
Stoneville, Mississippi.
142. Soybean Digest. 1965. The state associations: Second
Mississippi soybean day. Nov. p. 18.
• Summary: “The Second Annual Mississippi Soybean Day
sponsored by the Mississippi Soybean Association will be
held in Broom Auditorium, Delta State College, Cleveland,
Mississippi, on Dec. 2.
“The program includes discussions on soybean weed
control by Dr. C.G. McWhorter, and soybean varieties by Dr.
E.E. Hartwig, both located at the Delta Branch Experiment
Station, Stoneville, Mississippi.”
“Other attractions on the program will be the crowing of
the Mississippi soybean queen for 1966 and the presenting of
awards to the Mississippi soybean contest winners.”
143. Hartwig, Edgar E. 1965? Recollections of John
E. Wannamaker. Stoneville, Mississippi. 2 p. Undated.
Unpublished typescript.
• Summary: “I ﬁrst met John Wannamaker in 1943. He was
one of the few people having a sizable acreage of soybeans
in South Carolina at that time. I was located at North
Carolina State University at Raleigh to conduct research
to develop soybean varieties more productive and better
adapted for production in the South. I had plantings in North
Carolina and South Carolina. W.J. Morse, who was in charge
of soybean production research with the U.S. Department
of Agriculture and located in Beltsville, Maryland, had had
considerable correspondence with John Wannamaker and
asked that I stop to see him whenever I went to observe my
plantings near Monetta, South Carolina.
“At that time there were few organized soybean research
programs in the South. W.J. Morse would furnish seed for
a planting to anyone interested in the crop. He had received
some introductions from Nanking, China in 1927. Several of
these appeared to make excellent growth in the Coastal Plain
area of South Carolina and Georgia. These were types that
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were considered to be suitable for either production of hay or
for harvesting for seed. One of these types had been named
Clemson and another Palmetto. When growing the Clemson
variety, John Wannamaker observed a type that was shorter
and held its seed better than the major type in Clemson. He
designated the selection CNS to designate Clemson nonshattering. He make an increase from this plant and CNS
later was widely grown in the Coastal Plain Region.
“John Wannamaker was a keen observer. Whenever he
would observe a plant in his ﬁelds that looked somewhat
different, he would tag it and harvest it separately and then
plant an increase from this plant the following year. If the
progeny continued to look good, he would increase it further.
These selections were not made with the intent to make a
proﬁt by selling seed of the different strains, but rather to
merely ﬁnd types that he considered more productive for his
area. In many cases, he would give seed of the selection to
some of his neighbors and friends so that they might plant
them and make comparisons on their own farms with the
variety that they were then growing.
“His selections differed somewhat in maturity and
growth type. Some were much better suited than others for
extremely late planting after small grain. JEW 46 was one of
the types that was well suited for the extremely late planting.
JEW 45 was somewhat later in maturity than the original
Clemson variety and made more errect growth.
“John Wannamaker had great enthusiasm for the
potential of soybeans in the Coastal Plain area of South
Carolina. He used good management practices on his own
farm. Thus, he encouraged growers interested in planting
soybeans to use proper management to insure that their
plantings would be successful. John Wannamaker played
a major role in establishing soybeans as a major crop in
the Coastal Plain area of South Carolina and especially in
Calhoun country, in his keen observation in selecting types
particularly adapted to the area, and also in his enthusiasm
for the crop which he transferred to his neighbors and
friends.” Address: ARS, U.S. Dep. of Agriculture, Stoneville,
Mississippi.
144. Burton, Joe C. 1966. A modern concept of soybean
inoculation. Soybean Digest. March. p. 13-14, 16, 18.
• Summary: At the top left of the title of this article: “Two
views of inoculation: See page 21 for second article” [by
Ham and Frederick].
Two-thirds of the ﬁrst page if this article is a photo of
nine soybean nodules in 3 vertical rows. The nodules in the
left row are small whereas those in the right row are about
3 times as large in diameter. The caption: “Soybean root
nodules split open to show the typical pink color of effective
nodules. Left to right, ineffective, moderately effective, and
highly effective nodules.”
“There is good reason to believe that thorough
inoculation with the proper strains of rhizobia can increase

soybean yields substantially even in ﬁelds which have
grown this legume many times previously. This article is a
discussion of the factors involved and modern objectives in
soybean inoculation.
“’Carryover’ Rhizobia: Unlike their host, the nodule
bacteria can endure the frost and cold of winter. As the
nodules decay in the fall, numerous rhizobia are released
in the soil. With favorable conditions, they may survive
in substantial numbers for years. The question is: ‘How
effective are these left-over nodule bacteria for succeeding
crops?’
“The evidence on this point is fragmentary and
controversial. Certain workers have reported that free-living
rhizobia in the soil soon lose their effectiveness. Others
have obtained excellent nodulation and nitrogen ﬁxation in
soils where soybeans have not been grown for as long as
12 to 15 years (Hartwig). This question cannot be answered
unequivocally because there are many factors involved and
undoubtedly results are variable.
“Certainly the wide culture of soybeans over the years
has resulted in a buildup of rhizobia in soils but can these
bacteria left over in our soils from years past provide the
degree of efﬁciency needed for maximum yields of our
newer varieties? Since the bacteria and host plant work
as a team, progress in development of varieties should be
accompanied by progress in selection and development
of more effective rhizobial strains. The challenge to the
legume bacteriologist is to select more efﬁcient strains and to
develop inoculation procedures to insure nodulation by these
strains in the presence of abundant native rhizobia in the soil.
“Soybean Rhizobia Differ: Although strains of rhizobia
are usually indistinguishable under the microscope and
show only minor differences on culture media, their abilities
to enhance growth of their host often differ immensely.
Of those able to nodulate soybeans, certain strains are
ineffective on all varieties; some are good nitrogen ﬁxers
on only a few varieties; and others are effective on a wide
spectrum of soybean varieties. For optimum symbiosis,
rhizobial strains must be properly matched with soybean
variety. With new varieties being introduced continuously,
rhizobial strain selection becomes a highly important
and ceaseless challenge to the rhizobiologist. Another
equally important characteristic of the rhizobial strain is its
competitiveness or ability to effect nodulation in the environs
of a mixed rhizobial population. USDA scientists have
shown conclusively that strains of soybean rhizobia differ
greatly in this so-called competitive quality which enables
them to effect nodulation. Without this ability, nitrogenﬁxation efﬁciency cannot be fully realized.
“In the Midwest, soybeans are commonly rotated with
corn. With the ever-increasing amounts of nitrogen fertilizer
being applied to corn, there is a greater amount of residual
nitrogen for the soybean crop. High soil nitrogen often
impedes effective nodulation and, as was pointed out by
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Able, can actually be detrimental to a proﬁtable crop.
“Tests conducted by Nitragin Co. scientists in 1965
indicate that certain rhizobial strains are better suited than
others to effectively nodulate soybeans grown in highnitrogen soils. In replicate tests, seven of nine rhizobial
strains studied brought about signiﬁcant increases in yields
in a low-nitrogen soil. With 100 pounds N per acre applied
before planting, only four of the nine rhizobial strains caused
signiﬁcant increases in yield over the noninoculated controls
grown at the same nitrogen level. The indications are that
soil-nitrogen level should deﬁnitely be considered in the
screening program for selection of soybean strains.
“Growth Regulators and Nodulation: Most soybean
growers today are interested in seed rather than forage.
Varieties and cultural practices are selected on the basis of
bushels of combinable beans produced per acre. When the
desired effects are not achieved completely by plant breeding
and cultural practices, plant growth regulators are employed.
Although it has not yet been cleared by FDA, one of the
most promising of these is 2, 3, 5, triiodobenzoic acid known
as TIBA. Anderson and co-workers at Iowa State University
have reported increases of 10% or more in yields as a result
of spraying soybeans with as little as 1 ounce of TIBA
per acre during the early blossom period. TIBA increased
branching, shortened leaf petioles, increased fruit set, and
decreased lodging. In essence, TIBA tended to produce
a shorter, more compact plant with equal or improved
photosynthetic capacity.
“Morphological changes of the magnitude produced by
TIBA conceivably could alter the rhizobia-plant relationship.
Tests were made in 1965 by Nitragin scientists to study
this possibility. (Photograph shows ﬁeld-grown soybeans
with and without the TIBA treatment.) The TIBA treatment
had no adverse effect on nodulation. The shorter, compact
plants were abundantly nodulated; yields of TIBA treated
plants were signiﬁcantly increased by inoculation. However,
there was an indication that the longer fruiting period and
increased number of pods brought about by TIBA caused a
greater demand for nodule nitrogen. Nitrogen, 100 pounds N
as ammonium nitrate, applied during mid-August improved
yields signiﬁcantly. Possibly the application of nitrogen
fertilizer would not have been necessary if rhizobial strains
had been selected for their ability to provide nodule nitrogen
during the late fruiting period. Rhizobial strains are known to
vary in this respect.
“Practices Must Be Sound: Many facets in the screening
and selecting of rhizobial strains have been described.
Highly effective strains for particular varieties and conditions
must be supplied. Further, the rhizobial strains must be able
to compete with the native soil rhizobia and effectively
nodulate their host. Screening for efﬁciency, acceptability
by the host, competitive qualities, etc., are of little avail,
however, without sound inoculation practices. Unfortunately,
the emphasis during recent years has been on making

inoculation easy rather than effective.
“Field studies conducted by the Nitragin Co. the past
3 years show conclusively that from 200,000 to 1,000,000
rhizobia are needed per seed to bring about effective
nodulation even when soybeans have not been grown
previously in the ﬁeld. The indications are that many more
will be needed to insure nodulation by seed-applied rhizobia
of soybeans planted in soils naturally infested with soybean
rhizobia.
“Many of the practices currently being employed in
inoculating soybeans would not be at all acceptable by the
farmer were it not for the fact that his soil harbors sufﬁcient
rhizobia to bring about reasonably abundant nodulation.
Inoculation of soybeans for many weeks or even months
in advance of planting is not practical from a scientiﬁc
viewpoint. Rhizobia die rapidly when applied to the seed
and this is particularly true when liquid or broth cultures are
used.
“Prudent inoculation can be a big aid to increasing
soybean yields and making the crop highly proﬁtable. The
challenge to the rhizobiologist is to develop the proper
strains and effective inoculation procedures; the challenge to
the grower and seedsman is to insist on reliable inoculants
and reliable inoculation methods.”
Page 14: Photos show: (1) “Highly effective nodulation
on soybeans late in August during the heavy fruiting stage.”
(2) “Typical inoculation of soybeans grown in a soil medium
high in nitrogen. Nodules tend to be small and scattered.
They degenerate long before the plant reaches maturity.”
Address: PhD, Director of Research, the Nitragin Co.
145. Green, G.D. 1966. Soybean row spacing study.
Mississippi Farm Research 29(3):4. March.
• Summary: “The effects of row spacing on yield, plant
height, and lodging of Lee soybeans were studied by the
Mississippi Agricultural Experiment Station at State College,
Mississippi, during the three years, 1962 through 1964.
“Yields on 10, 20 and 40-inch row width were
essentially the same in 1963 and 1964, and were not
signiﬁcantly different at 19 to 1 odds in 1962 (Table 1).
Irregular stands and soil variation probably accounted for
most of the difference in yield in 1962. In close rows, a skip
in the stand has less effect than in wider rows. Plant height
and lodging were essentially the same in 1963 and 1964.
These characteristics were not measured in 1962.
“Soybeans in 10-inch rows produced an average of 4.3
and those in 20-inch rows at 1.9 bushels per acre more than
those in 40-inch rows in these tests. As may be seen in the
table, most of this difference occurred in 1962.
“Having observed these tests closely the writer believes
the 1963 and 1964 results are more in line with what might
be expected under the conditions of these tests and that
row width, as such, from solid planting (close drilling or
broadcasting) to regular 36 to 40-inch rows, under similar
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conditions, will not usually affect yields materially. Dr. E.E.
Hartwig failed to obtain higher yields from closer rows in
the Yazoo-Mississippi Delta. Increases in yield from narrow
rows have been obtained in many other States, particularly in
the Corn Belt, and such rows are widely recommended.
“Rows much closer than 30 inches will be difﬁcult to
cultivate. Unless the land is relatively free of Johnsongrass
and other weeds which cannot be controlled with
preemergence chemicals, efﬁcient weed control may be
impossible with the closer spaced rows.
“Each year the test was planted ﬂat. The 40-inch rows
were planted at the rate of 12, the 20-inch rows 6, and the
10-inch rows 3 good seed per foot of row. The preplant
fertilizer was broadcast and disked in. The soil was Verona
ﬁne sandy loam. Planting was on May 9 in 1962 and 1964,
and May 7, in 1963. Four replications were planted in
randomized blocks. The harvested area of each plot was
properly bordered and consisted of one 40-inch row, two
20-inch rows, and four 10-inch rows. The plots were 20 feet
long, the harvested rows being cut back to 18 feet before
harvest.
“The fertilizer was 0-20-60 in 1962 (plus 36 pounds N
inadvertently applied as a side dressing), and 0-60-60 in both
1963 and 1964. The test was premerged with Alanap-3 in
1962 and 1963 and Amiben in 1964 for weed control. Weeds
which came in were cleaned out with hoes.”
A table shows: “Performance of Lee soybeans grown on
different width rows, State College, Mississippi.” Address:
Mississippi.
146. Green, G.D.; Albritton, R.C.; Coats, R.E.; Crockett,
S.P.; Hurt, B.C., Jr.; Gill, W.J. 1966. Soybean varieties for
hill areas. Mississippi Farm Research 29(3):4. March.
• Summary: “The same eleven soybean varieties were
included in Experiment Station tests at six locations in 1964
and 1965. Two-year averages for all locations show that seed
yields of Jackson and Bragg were signiﬁcantly higher than
that of Hill, but not higher than any of the other varieties
(Table 1). None of the other varieties produced signiﬁcantly
higher yields than Hill or different from each other. From a
statistical standpoint, any other differences obtained were
due to something other than yielding ability of the varieties,
such as soil variation, etc.
“Varieties did not yield in the same order at all locations.
Table 2 shows what appears to be the highest yielding
varieties at each location. These yields showed no consistent
pattern, except that the later maturing varieties appeared to
produce better, generally. In the hill sections of Mississippi,
the kind of growing season, particularly rainfall while the
pods are maturing, appears to inﬂuence the yield of varieties
more than the location, except that the earlier maturing ones
do not appear to do well in the southern half of the state.
“During 1965, four new varieties of soybeans–Dare,
Davis, Pickett, and Semmes–were released in the southern

states. Seed were not available for planting them in the main
tests. However, they were included in the Uniform Maturity
Group Tests conducted at State College in cooperation
with Dr. E.E. Hartwig, leader of the Southern Soybean
Improvement Program. Table 3 shows how these new
varieties performed compared to each other and to standard
varieties. It is not likely seed of any of them will be available
for general planting in 1966.
“Semmes was developed for phytophthora rot resistance
and for planting in heavy, poorly drained soil. Pickett was
developed for soybean cyst nematode resistance. Neither of
them is recommended in the absence of the conditions for
which it was developed.
The season was variable at the different test locations.
It was dry at State College early, wet in late June and early
July, dry again until late August and September when it was
wet. Table 4 shows the plants grew tall and lodged badly.
Due to heavy dews, showers, and rather cool weather in the
fall, maturity was delayer and shattering was less than if it
had been drier and warmer. The weather was dry during May,
June and early July at Brooksville, very dry during most of
the season at Pontotoc, and dry until fall at Holly Springs.
“The tests were conducted at the Central Station, State
College and the following Branch Experiment Stations:
Black Belt at Brooksville, Brown Loam at Raymond
Pontotoc Ridge-Flatwoods (on Flatwoods soil) at Pontotoc,
North Mississippi at Holly Springs, and Northeast
Mississippi at Verona.”
In Table 1: “Two-year average soybean yields, 19641965, at six hill section locations.” In descending order of
yield, the 11 varieties are: Jackson. Bragg. Bossier. Rebel.
Curtis. Hampton. Hood. Hale 3. Lee. Hale 7. Hill. The 5
locations are Holly Springs, Verona, Pontotoc, State College,
Brooksville, and Raymond. For each variety a 6-station
average is given, e.g., Jackson 35.7 bu/acre. Hill 29.5 bu/
acre.
Table 2: “Two-year average, highest yielding soybean
varieties at each of six hill locations, 1964-1965.”
Table 3: “Information on new varieties and standard
varieties as checks taken from Uniform Maturity Groups VI
and VII Tests.”
Table 4. “Soybeans, yields, and other data, State
College, Mississippi, 1965.” Address: Hill stations,
Mississippi.
147. Hartwig, Edgar E.; Jamison, Kathryn W. comps. 1966.
Results of the Cooperative Uniform Soybean Tests, 1965:
Part II. Southern States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 225. March.
132 p. Not for publication. https://www.ars.usda.gov/
ARSUserFiles/60661000/UniformSoybeanTests/65soybook.
pdf
• Summary: Except for the cover, this document is
typewritten.
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Near bottom of title page: “United States Department of
Agriculture. Agricultural Research Service. Crops Research
Division, cooperating with State Agricultural Experiment
Stations.”
Contents: Cooperating personnel. Introduction. Location
of nurseries. Methods. Uniform test, Group IV. Preliminary
Group IV. Uniform test, Group V. Preliminary Group V.
Uniform test, Group VI. Preliminary Group VI. Uniform
test, Group VII. Preliminary Group VII. Uniform test, Group
VIII. Preliminary Group VIII. Address: 1. Agronomist; 2.
Statistical Clerk [Stoneville, Mississippi].
148. Hartwig, Edgar E. 1966. TIBA fails to boost soybean
yield in state. Mississippi Farm Research 29(3):1-2. March.
• Summary: “The plant growth regulator triiodobenzoic
acid (TIBA) has been widely publicized as a plant regulator
that increases soybean yields 10 to 20 percent. An exclusive
license to develop, produce, and market this material
was awarded to International Minerals and Chemical
Corporation, Skokie, Illinois by Iowa State University
Research Foundation, Inc., Ames, Iowa.
“TIBA is reported to increase seed yields by diverting
growth from leaves to seed. A small quantity applied as
a spray during the ﬂowering stage of growth affects the
hormone control of the plants.
“Soybean varieties grown in the North-Central States
have an indeterminate growth type. Plants having this
growth habit continue to increase in height for several weeks
after ﬂowering has begun. With such a growth habit it is
conceivable that stopping growth could divert energy from
continued growth to development of pods and seeds.
“Southern varieties have a determinate growth type.
Increase in height has been completed before ﬂowering.
Consequently, it is not logical that a growth regulator
which may increase yields of an indeterminate type plant
by stopping growth should increase seed production on a
determinate type.
“Lee soybeans have an average mature height of 34
inches. A breeding procedure has been used to change Lee
from a determinate growth type to a type which continues
to grow for several weeks after it begins to ﬂower. The
indeterminate Lee reaches a height of approximately 64
inches and lodges badly. In studies at Stoneville during the
past 5 years, seed yields have averaged 21 percent less than
Lee.
“In 1965, plots of the normal Lee type and the
indeterminate type were treated with TIBA. Plantings
made on May 24 were sprayed on July 16 with a solution
containing 60 parts per million of TIBA and a surfactant.
This was approximately 1 week before plants were in full
bloom. The plants of the indeterminate type were slightly
taller than the determinate type plants. All leaves were
completely covered with the solution.
“Mature height of the normal Lee type treated with

TIBA averaged 4 inches shorter than untreated plots, and
row middles were not completely shaded. Seed yield for
treated plots averaged 27 bushels per acre, and untreated
averaged 38 bushels per acre, a reduction of 29 percent with
TIBA treatment Growth of the indeterminate type halted
temporarily but growth later resumed. At maturity treated
and untreated plants were similar in height and lodging.
Treated plots averaged 26 bushels per acre in comparison
with 30 bushels per acre for untreated plots.
“The results obtained from treating Lee soybeans with
TIBA offer no encouragement for use of this material to
increase the seed yield of adapted varieties in Mississippi.
A type closely related to Lee but of indeterminate growth
was treated to determine whether TIBA treatment would,
by suppressing growth, produce as much seed as Lee.
Growth stopped temporarily. We estimated that at least three
applications at intervals of approximately 10 days would be
necessary to control growth of the indeterminate genotype so
that it would [?] greatly exceed the growth of the determinate
genotype.” Address: Research Agronomist, Crops Research
Div., ARS, USDA, working in cooperation with the Delta
Branch Experiment Station, Stoneville, Mississippi.
149. Hartwig, Edgar E. 1966. No molybdenum gain in Delta.
Mississippi Farm Research 29(3):5. March.
• Summary: “Seed treatment with the micronutrient
molybdenum has resulted in increased yields of soybeans on
certain acid soils in the hill area of Mississippi, and also in
Georgia. Several plantings of molybdenum-treated seed have
been observed at Stoneville since 1959 and no responses
have been observed in these Delta tests.
“In 1965, replicated tests were grown at Stoneville on
Sharkey clay having a pH of 5.6, and on Bosket ﬁne sandy
loam having a pH of 6.1. The variety Hill was grown on clay.
The yield for plots receiving molybdenum was 26.5 bushels
per acre, and for plots receiving no treatment the yield was
26.8 bushels per acre. While yields were low because of
drouth stress, no differences were observed in plant color,
plant growth, or degree of nodulation.
“The variety Lee was planted on sandy loam. This
planting received one irrigation in mid-August. Seed yields
were 38.5 bushels for plots receiving molybdenum, and 39.2
bushels for untreated plots. Here also no plant color, growth,
or nodulation differences were observed.
“Results obtained to date indicate that molybdenum
deﬁciency is not limiting soybean yields in the Delta area of
Mississippi. Although plants use only a very small amount
of molybdenum, it does serve a vital role in the symbiotic
ﬁxation of nitrogen. Soybeans suffering from a lack of
molybdenum will be poorly nodulated, and they will show
nitrogen deﬁciency when grown on low nitrogen soil.
“The fact that molybdenum is not limiting in the Delta
area should not discourage soybean growers in other parts of
the State from using the material, particularly if soil pH is 5.7
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or lower.” Address: Research Agronomist, Crops Research
Div., ARS, USDA, working in cooperation with the Delta
Branch of the Mississippi Agric. Exp. Station, Stoneville,
Mississippi.
150. Hartwig, Edgar E. 1966. Soybean varieties for the
Delta. Mississippi Farm Research 29(3):5. March.
• Summary: “Twelve soybean varieties were grown in sandy
loam, irrigated once in mid-August. Results illustrate the
similarity of seed yields in these varieties when conditions
were favorable (Table 1).
“A high percentage of Delta soybean acreage is on clay
or mixed soils. Varieties resistant or moderately resistant to
phytophthora rot, will produce seed yields on clay equal or
superior to that on loam.
“The disease reaction should be considered in choosing
a variety for planting (Table 2). Nearly all varieties now
available for the area are resistant to the diseases bacterial
pustule and target spot, but big differences do exist in
reaction to phytophthora rot. With highly susceptible
varieties such as Hampton or Hinn [?], plantings on clay can
be a complete failure.
“Of the newer varieties, Bragg and Semmes offer
greatest promise for production in the Delta. Preliminary
studies suggest that seed yield of these two varieties is
reduced less than the yield of Lee by competition from either
Johnsongrass or broad-leafed weeds.
“Studies conducted at Stoneville over the past 6 years on
both clay and loam show that seed yields of Bragg are equal
to those of Lee. Where weeds are controlled, and where Lee
makes adequate growth, Bragg offers no advantage over Lee.
However, Bragg grows approximately 12 inches taller than
Lee, an advantage to the grower who wants greater plant
height. In 1965, Johnsongrass reduced the yield of Lee 46%,
but reduced that of Bragg only 23%. Bragg holds its seed as
well as Lee. Growers planting in excess of 10-12 seeds per
foot of row may have excessive lodging.
“Seed of Semmes will be available only to seed
producers in 1966. This variety was released for production
on the lower-lying, more poorly drained clays where it has
given an 8% yield advantage over Lee. The growth type
of Semmes and high resistance to phytophthora rot should
greatly reduce the hazards of production on clay.
“The varieties Curtis and Bossier have been under test
only 2 years. Curtis makes growth similar to Lee and has
appeared to be equal in seed production. In general, Curtis
appears to be equal but not superior to Lee for production in
the Delta. Bossier matures nearly 2 weeks later than Lee. It is
more susceptible than Lee or Bragg to phytophthora rot when
grown on clay. Bragg appears to offer greater possibilities
for the area than Bossier for those growers desiring a variety
taller and later-maturing than Lee.
“Dare, grown at Stoneville during the past 5 years, has
produced well. However, as with Hill, above average weed

control is necessary for successful production of any earlymaturing variety. Seed supply is limited for 1966 plantings.
Seed supply of Davis, another variety developed for
production on poorly drained clay, will be limited for 1966
plantings.”
Tables show: (1) “Performance and characteristics of
soybean varieties grown on sandy loam at Stoneville, 1965.”
The 12 varieties are: Dare, Hood, Davis, Lee, Curtis, Rebel
22, Semmes, Bragg, Rebel, Bossier, Bienville, and Hampton.
(2) “Disease reaction of soybean varieties.” The 12
varieties are the same. The diseases are: Bacterial pustule.
Target spot. Phytophthora rot, and root knot [nematode].
Address: Research Agronomist, Crops Research Div., ARS,
USDA, working in cooperation with the Delta Branch of the
Mississippi Agric. Exp. Station, Stoneville, Mississippi.
151. Hartwig, E.E. 1966. Evaluation of soybean germplasm:
Maturity groups V, VI, VII, VIII. RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 226.
July. 21 p.
• Summary: Note: This is the earliest document seen (May
2009) with the term “Maturity Groups” (or “Maturity
Group,” regardless of capitalization) in the title. Address:
Stoneville, Mississippi.
152. McWhorter, C.G.; Hartwig, E.E. 1966. Cocklebur
control in soybeans with 2,4-DB. Weeds 14(3):187-90. July.
[8 ref]
• Summary: “Foliar applications of the dimethylamine salt of
4(2,4-dichlorophenoxy)butyric acid (2,4-DB) were effective
for controlling cocklebur in soybeans. Treatments usually
caused crop injury, but treated soybeans often produced
higher seed yields than untreated soybeans heavily infested
with cocklebur plants.” Address: Plant Physiologist and
Agronomist, Stoneville, Mississippi.
153. Hartwig, Edgar E. 1966. Breeding better soybeans:
today’s high-protein soybean varieties are products of
intensive breeding research on thousands of Asian strains
introduced over a 150-year period. Plant Food Review
12(4):11-13. Winter.
• Summary: Contents: Introduction. Day length sensitivity
[photoperiod]. Few varieties necessary (“In 1963, 40
varieties accounted for 98 per cent of the U.S. acreage and 10
varieties accounted for 82 per cent. Four varieties: Harosoy,
Clark, Lee, and Hawkeye alone were grown on 56 per cent
of the acreage”). Yield-limiting factors (such as diseasecausing organisms, insects, and loss of seed by shattering).
Progress at intervals (“Ogden, a Group VI variety released
by the Tennessee Agricultural Experiment Station in 1942,
played a large role in getting soybean production underway
in the South”). Conquering a disease (Phytophthora rot).
Nematodes–another problem. Type of growth important
(indeterminate vs. determinate). Oil and protein factors

© Copyright Soyinfo Center 2014

BIOGRAPHY OF EDGAR E. HARTWIG (1913-2018) 122
(Breeders are switching from focus on more oil to more
protein). Summary.
“Increased research on soybeans for the production of
seed for processing in the South was initiated by the U.S.
Department of Agriculture in cooperation with the state
experiment stations in 1943. The ﬁrst varieties to come
from this program were Jackson, released in 1953, and Lee,
released in 1954. Both have as one of their parents strains
introduced from Nanking, China, about 1927. These strains
made excellent growth in the South and had resistance
to many of the diseases common to the area, but had
undesirable qualities making them unsuitable for wide-scale
production.
“Lee combined the qualities of excellent shatter
resistance, plus resistance to the diseases bacterial pustule,
wildﬁre, frogeye, and purple seed stain, and moderate
resistance to target spot and phytophthora rot. In 1963, Lee
was grown on nearly 60 per cent of the southern acreage.
In addition, Lee, or a sister line, is a parent of Hill, Bragg,
Hampton, and Semmes. Bragg is taller and later maturing
than Lee, and incorporates most of the qualities of Lee,
plus resistance to root knot nematodes similar to Jackson. It
gives promise of being widely accepted by growers in the
Southeast.”
“Oil and Protein Factors: Major emphasis in breeding
has been given toward developing varieties having a high
percentage of oil. Average composition of present varieties
is 21 per cent oil and 40.5 per cent protein on a dry matter
basis. However, expanded markets for protein within the
U.S. and the industrial nations of the world have made
protein the most valuable portion of the seed today. On
the basis of 10-year average prices for protein and oil, the
protein portion of the seed has been worth 58 per cent of the
total value.
“Considerable variability exists among soybean
genotypes for protein and oil content of the seed. Oil and
protein contents in the seed are negatively correlated. Thus,
as we increase protein content by 10 per cent, we can expect
a nearly similar percentage reduction in oil.
“It seems logical that greater effort should be given
toward developing productive types having a higher protein
content. Types used as sources of genes for high protein have
poor agronomic qualities. Several cycles of breeding are
required to incorporate higher protein with good agronomic
qualities. Progress in this program is still behind that for
developing improved high oil varieties. Comparative data
are presented in Table 1 for a standard variety and two highprotein strains.
“Another strain, D60-9647, has produced seed yields
equal to Lee when grown on Sharkey clay, as observed in
Table 2.
“Feeding trials comparing protein from high-protein
strains with that from standard varieties indicate that they
are biologically equal. Results are encouraging that highly

productive, high-protein varieties can be made available
when a demand develops.
“Summary: Great progress has been made in developing
disease-resistant and more productive soybean varieties
adapted to different regions of the U.S. The soybean plant is
becoming a more efﬁcient factory in producing protein and
oil. Like any other factory, water and raw materials must not
be limiting at any time, and improved future management
will play a big role in providing these as required for most
economical yields.”
Note: This is the earliest document seen (Nov. 2018)
describing Dr. Hartwig’s new work in developing soybean
varieties with higher protein content. Address: 1. Research
Agronomist, Crops Research Div., USDA, and Mississippi
Agric. Exp. Station, Stoneville.
154. Mississippi Farm Research. 1966. Land resource areas
of Mississippi (Map). 29(12):1. Dec.
• Summary: See next page. “This map shows land resource
areas of the state and how Experiment Station locations ﬁt
into them. Number 1 is the main station at State College.
Branch stations are 2 Brooksville, 3 Newton, 4 Poplarville, 5
Crystal Springs, 6 Raymond, 7 Stoneville, 8 Holly Springs,
9 Verona, and 10 Pontotoc. Recommendations are based on
research at all these locations.”
Note that the Mississippi River runs along the west (left)
side of the state.
155. Hartwig, Edgar E.; Jamison, Kathryn W. comps.
1967. The Uniform Soybean Tests: Southern States, 1966.
RSLM (U.S. Regional Soybean Laboratory Mimeograph,
Urbana, Illinois) No. 228. Feb. 131 p. Not for publication.
https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/66soybook.pdf
• Summary: Except for the cover, this document is
typewritten.
Near bottom of title page: “United States Department of
Agriculture. Agricultural Research Service. Crops Research
Division, cooperating with State Agricultural Experiment
Stations.”
Contents: Cooperating personnel. Introduction. Location
of nurseries. Methods. Uniform test, Group IV. Preliminary
Group IV. Uniform test, Group V. Preliminary Group V.
Uniform test, Group VI. Preliminary Group VI. Uniform
test, Group VII. Preliminary Group VII. Uniform test, Group
VIII. Preliminary Group VIII. Address: 1. Agronomist; 2.
Statistical Clerk [Stoneville, Mississippi].
156. Johnson, Herbert W.; Cartter, J.L.; Hartwig, E.E. 1967.
Growing soybeans. Farmers’ Bulletin (USDA) No. 2129
(Revised ed.). 12 p. Feb.
• Summary: This edition is only slightly revised from 1959
edition. This bulletin supersedes Farmers’ Bulletins No. 1520
and No. 2024. Address: Crops Research Div., USDA ARS.
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157. Hartwig, E.E. 1967. Research on soybean varieties for
Mississippi: Delta area. Mississippi Farm Research 30(3):8.
March.
• Summary: “Productive soybean varieties ranging in
maturity from late September to early November are
available for growing in the Delta area. Most of these
varieties were developed for the area and their adaptation
was established prior to release and distribution. The best
adapted of these varieties have on occasion demonstrated
the ability to produce seed yields of as much as three times
the State average yield of 22 to 24 bushels per acre. Failure
to obtain yields of 35 to 40 bushels per acre must be largely
attributed to the management practices of the individual
growers.
“Several new varieties have become available in recent
years The average maturity dates for 10 varieties are reported
in Table 1, along with other distinguishing characteristics.
In addition to maturity, reaction to common diseases is
an important factor in determining suitability of a variety.
Table 2 gives the reaction of these varieties to diseases that
may cause injury when susceptible varieties are grown in
the Delta area. Each of these varieties will produce seed of
good quality. Seed of the early-maturing varieties Hill and
Dare may at times be damaged prior to harvest if exposed to
warm, moist weather after maturity. To avoid damage, these
varieties should be harvested as soon as possible after they
have reached combine maturity.
“Bacterial pustule and target spot attack the leaves
of susceptible soybean varieties. Bacterial pustule can be
expected to cause a yield reduction of 8 to 15 percent when
susceptible varieties are grown. All varieties listed are
resistant. Target spot development on leaves of susceptible
varieties may cause a yield reduction of as much as 50
percent. None of the varieties listed is highly susceptible.
“Phytophthora rot injury can be expected primarily
when susceptible varieties are planted on low-lying, poorlydrained clay. Injury may range from failure to obtain a stand
after a heavy rain to loss of stand during the growing season.
Weed problems will also be greater with phytophthora rot
susceptible varieties, because of lack of adequate growth to
give complete ground shading.
“For the varieties rated very susceptible to phytophthora
rot, loss of stand and severe yield reduction can be expected
upon approximately 70 percent of the soybean-growing soils
of the Delta. Varieties having a moderately resistant reaction
will have reduced growth and some loss in stand in the more
poorly-drained portions of the low-lying ﬁelds.
“Injury from root-knot nematodes may be expected
primarily on sandy soils. Three varieties have adequate
resistance to avoid injury on heavily infested soils. Cystnematode injury is also more likely to occur on coarsertextured soils. At present, only a few ﬁelds near the
Mississippi River are recognized as having cyst nematode

infestation. One variety, Pickett, is highly resistant.
“Use of disease-resistant varieties provides a built-in
insurance policy against losses from diseases. Seed treatment
with the fungicides Arasan, Captan, or Spergon provides
insurance for uniform stands. These materials can be applied
to the seed most efﬁciently when the seed is cleaned.
“Lee has been the major variety in the area for the
past 10 years and is still considered to be the best generally
adapted variety. Lee has a 13-year average production of
40 bushels per acre from plantings made during May on
Sharkey clay at Stoneville. The consistency in yielding
ability of Lee is attributed to its being at least moderately
resistant to the major diseases causing yield reductions in
the area. Other varieties should be considered primarily to
supplement Lee, because of differences in maturity or growth
type, and for soils where Lee does not perform satisfactorily
This would include soils infested with nematodes, on lowerlying clays, or very late plantings.
“Hill is similar in many respects to Lee but matures
24 to 28 days earlier. Hill is considered to be the earliest
maturing variety that can be grown successfully in this area.
The 13-year average for Hill grown on clay is 9 percent
below the yield for Lee. Year-to-year ﬂuctuation in yield of
Hill is greater than for Lee.
“Dare is a new variety approximately 10 days later than
Hill and 16 days earlier than Lee. Dare was increased in
North Carolina, Virginia, and Missouri. Seed supplies for
1967 plantings are limited. The 5-year average yield for Dare
on clay is 6 percent below Lee, but seed yield on sandy loam
is slightly higher than for Lee. Growth characteristics of this
variety are very similar to Lee.
“Davis is a new variety released for production on the
heavy clay soils of Northeast Arkansas. This variety is about
two days earlier in maturity than Lee but grows 10 to 14
inches taller. This added height is an advantage on poorly
drained clays, but on well drained soils the added height
results in excessive lodging. The 4-year average yield for
Davis is 7 percent below Lee on loam and 2 percent above
Lee on clay. Seed supplies of Davis are limited for 1967
planting.
“Pickett is a new variety similar to Lee in many
respects but with resistance to cyst nematodes. Pickett is
more susceptible to phytophthora rot than Lee and is less
consistent in seed production. Consequently, Pickett is
suggested for only those soils known to be infested with cyst
nematodes.
“Semmes is another new variety for which seed supplies
are in short supply for 1967 plantings. Semmes is 4 days
later in maturity than Lee, grows taller, but is very resistant
to lodging. It is suggested for production on the more poorly
drained clay ﬁelds. Because of its high degree of resistance
to phytophthora rot, it can tolerate prolonged wet periods and
will improve the consistency of seed yields on the poorly
drained clays The superior growth on the heavy clays aids in
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suppressing weed competition. The 5-year average seed yield
on sandy loam is 6 percent below the yield for Lee.
“Bragg has proved well adapted for production on Delta
soils. It matures approximately 6 days later and averages
12 inches taller than Lee. Because of the later maturity and
taller growth, Bragg is better suited than Lee for planting
after wheat or oats. Because of its high degree of resistance
to root-knot nematodes, Bragg is well suited for production
on soils where root-knot nematodes are a problem. The
8-year average seed yield for Bragg is 5 percent below Lee
on the sandy loam and 3 percent above Lee on clay.
Rebel matures approximately 2 weeks later than Lee
and grows 10 to 12 inches taller. It is very susceptible to the
disease phytophthora rot and, because of this, it is hazardous
to plant on clay or mixed soils. The 6-year average yield
on loam is 85 percent of the yield for Lee. Bossier is quite
similar to Lee in growth characteristics but matures 2 weeks
later. The 3-year average seed yield is 8 percent below that
for Lee.
“Hampton is the latest maturing variety considered
suitable for the area. Planting of Hampton should be
restricted to well drained sandy loam soils where it has a
7-year yield average 8 percent below Lee. Because Hampton
is later in maturity, it can be planted later in the season than
Lee. Hampton should not he planted on clay or mixed soils,
because of its high degree of susceptibility to the disease
phytophthora rot.
“All varieties discussed have a protein and oil content
of the seed very satisfactory for present-day processing.
Comparative yields reported are based upon plantings made
during May using management practices giving good weed
control. Several of the varieties have been planted on land
heavily infested with Johnsongrass. The varieties Bragg
and Semmes had less yield reduction from Johnsongrass
competition than did Lee.” Address: Research Agronomist,
Crops Research Div., ARS, USDA, working in cooperation
with the Delta Branch Mississippi Agric. Exp. Station,
Stoneville, Mississippi.
158. Epps, James M.; Hartwig, Edgar E. 1967. Dyer, a new
nematode-resistant soybean variety. Tennessee Agricultural
Experiment Station, Bulletin No. 426. July. 10 p.
• Summary: Contents: Summary. Acknowledgment.
Description. Origin and development. Nematode resistance:
Soybean cyst nematode, Southern and cotton root-knot
nematodes. Discussion.
“Summary: Dyer, a new Soybean cyst-nematoderesistant variety, is adapted to the cyst-nematode-infested
areas of Tennessee. Dyer produces high yields in ﬁelds in
which this nematode occurs. It also has resistance to southern
and cotton root-knot nematodes.
“Dyer matures approximately 5 days later than Hill, and
18 to 24 days earlier than Pickett. Protein and oil content is
similar Hill. Seeds are approximately 10% larger than those

of Hill. Dyer is more susceptible to phytophthora rot than
Hill and is resistant to bacterial pustule.
“Where cyst and root-knot nematodes are not a
problem, Dyer has no advantage over Hill, a variety of the
same maturity which is now recommended. Because of its
earlier maturity, Dyer can be grown where Pickett is too
late maturing. A combination of the two cyst-nematoderesistant varieties differing in maturity will aid in spreading
the harvest season for the large grower with a nematode
problem.
“The soybean cyst nematode occurs in most of the
counties west of the Tennessee River, and it has been
reported in Humphrey County east of the river. Since its
discovery in Tennessee (1956) new infestations have been
reported each year. The cyst nematode may be present
but not yet discovered in other areas of the State. Planting
productive varieties resistant to the nematode is an efﬁcient
method of control. Dyer resulted from a research program
to develop adapted varieties to meet the needs of soybean
producers in the cyst-nematode-infested areas.” Address:
Knoxville, Tennessee.
159. Soybean Digest. 1967. High protein soybean varieties
coming. Aug. p. 38.
• Summary: “Soybeans, one of our cheapest sources of
protein, pay soon provide even more protein for livestock
feed and for human consumption.
“Average composition of soybean varieties currently
grown is 40.5% protein and 21% oil. In contrast,
experimental varieties developed and tested by ARS
[USDA’s Agricultural Research Service] and state
agricultural experiment stations have yielded 10% to 12%
more protein than present commercial varieties.
“In experiments at the State Agricultural Experiment
Station, Stoneville, Mississippi, ARS agronomist E.E.
Hartwig produced an experimental line, called D60-9647,
with 45.1% protein and 19.4% oil. Lee, the variety most
commonly grown in the South, yielded 40.7% protein and
21.9% oil in the Stoneville tests.
“To produce D60-9647, Hartwig crossed and recrossed
soybean breeding lines to combine high protein content and
good agronomic qualities. In these crosses, he used breeding
lines high in protein but with poor yields and disease
resistance; and lines with high yield and disease resistance
but low protein content.
“D60-9647 is lower in protein than some of the lines
used in the crosses that produced it. However, in the
Stoneville tests it yielded 2,376 pounds per acre, compared
to 2,328 for Lee.
“In the past, the major emphasis in soybean
development has been for varieties with a high percentage of
oil. Soybean oil came into prominence during World War II
as a replacement for imported vegetable oils. Meal was sold
for livestock feed as a byproduct.
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“Expanded markets for high-protein meal as a livestock
feed have increased its value. On the basis of 10-year
average prices of meal and oil, meal has accounted for 58%
of the total value of soybean crops.”
“Under the present marketing system, however, it still
would not pay farmers to grow high-protein soybeans. Highprotein soybeans have a lower oil content than standard
varieties, and processors want soybeans with a high oil
content because oil is worth more than meal per pound.
“Hartwig, a pioneer in soybean research and
development in the South, foresees a change in this
marketing pattern. As demand for meat continues to increase,
he believes that demand for high-protein livestock feed will
also increase. Development of soybean-protein foods for
underdeveloped countries will also increase market demand
for high-protein soybeans.
“Progress in developing high-protein soybeans is still
behind that in developing improved, high-oil varieties. But
when the demand develops, Hartwig expects that highly
productive high-protein varieties will be available.”
160. Hartwig, E.E. 1967. Soybean cyst nematodes: A
problem and a solution. Soybean News (NSCIC) 19(1):3-4,
6. Oct.
• Summary: “In 1954, cyst nematodes were recognized
as a problem on soybeans in southeastern North Carolina.
Prior to this date, cyst nematodes had been recognized as a
pest of soybeans only in northern Japan and localized areas
of Manchuria. In March 1956, North Carolina imposed a
quarantine on the movement of soil, plant parts, machines,
and other materials that might spread the infestation.
“A heavy infestation of cyst nematodes can virtually
destroy a soybean crop. Crop damage in a ﬁeld is usually
spotty in nature. Coarser textured soils are usually associated
with more severe crop damage. Heavily infested soybean
plants are stunted and in some cases will appear chlorotic.
Nodulation will be sparse and under some conditions absent.
The cyst of the soybean cyst nematode is the egg-ﬁlled
carcass of a female. It is highly resistant to decay and will
remain viable in the soil for many years.
“The cyst nematode was recognized as a problem in
west Tennessee in 1956. By June 30, 1961, the Plant Pest
Control Division of the Agricultural Research Service,
USDA, had recognized the soybean cyst nematode as being
in 37 counties of the 8 states: North Carolina, Virginia,
Tennessee, Kentucky, Illinois, Missouri, Arkansas and
Mississippi. The area involved approximately 60,000
acres. Quarantine regulations were established to prevent
movement from the known areas of infestation.
“Shortly after the soybean cyst nematode was identiﬁed,
research workers from the Crops Research Division,
Agricultural Research Service, and the State Experiment
Stations initiated a program to develop methods to combat
this newly recognized hazard. Studies with crop rotation

systems and fumigation practices were conducted in North
Carolina, Tennessee, and Arkansas. Fumigation did not
appear economically feasible, but relatively short rotation
systems proved to be effective. However, soybean growers
did not readily accept suggested rotation practices.
“After preliminary studies were conducted on
techniques for evaluating the development of cyst nematodes
on soybeans, C.A. Brim and J.P. Ross made a ﬁeld planting
on infested soil near Wilmington, North Carolina, of
approximately 3,500 soybean strains from the germ plasm
collection. In making this evaluation, a glabrous and
highly susceptible soybean strain developed at Stoneville,
Mississippi, was planted in a row 6 inches from the strain
to be tested. Since nearly all soybean strains are pubescent,
the glabrous plants could be distinguished easily and were
checked for cyst development whenever the germ plasm
strain appeared to be free of cysts or had a low reading. By
this method, areas of low cyst population could be identiﬁed.
Strains appearing to possess resistance were immediately
replanted for rechecking in North Carolina and were planted
in the greenhouse at Jackson, Tennessee by J.M. Epps to
determine reaction to the Tennessee isolate of the nematode.
From these plantings only two black-seeded types, Peking
and PI 90763, were found to be highly resistant. The brownseeded variety Ilsoy was moderately resistant.
“After the ﬁrst readings were made in North Carolina in
early June of 1957, the several types that appeared resistant
were planted at Stoneville, Mississippi. Crosses were made
with good agronomic varieties and breeding lines of maturity
groups IV, V, and VI. These crosses served as the starting
point for breeding programs to transfer resistance to adapted
varieties and genetic studies of the inheritance of resistance
conducted at the North Carolina Agricultural Experiment
Station.
“Resistance proved to be more complex in inheritance
than originally anticipated. B.E. Caldwell estimated that the
variety Peking had three major recessive genes for resistance.
The homozygous condition was necessary to give complete
resistance. Additional studies by the late L.F. Williams and
Arnold Matson at Missouri showed that one of the major
recessive genes was linked with seed coat color and that
another dominant gene pair was necessary for resistance.
This means that in a cross of resistance x susceptible only
1 plant out of 256 could be expected to have as high a
degree of resistance as the Peking parent. The objective
of developing a resistant yellow-seeded variety was even
more difﬁcult to obtain, because of the close linkage of coat
color with one of the genes for resistance. Efforts to develop
adapted resistant varieties were divided among workers.
C.A. Brim and J.P. Ross concentrated their efforts in North
Carolina on transferring resistance to a Lee type. E.E.
Hartwig and J.M. Epps, working at Stoneville, Mississippi,
and Jackson, Tennessee, concentrated on transferring
resistance to a Hill type. L.F. Williams and Arnold Matson,
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working in Missouri, gave major emphasis to transferring
resistance to Scott. Backcross programs were utilized. In
the early phase of each program, all resistant selections had
black seeds. Finally in 1963, almost simultaneously yellowseeded resistant types were obtained in each program.
“The types found to be resistant in the germ-plasm
screening program were poorly adapted to the infested areas
and were not well suited for studies on the effect of growing
resistant varieties upon nematode population in the soil. To
provide information on this point and other management
problems, a black-seeded, cyst-resistant Lee type designated
NC55 was increased. To make seed stocks more rapidly
available, the facilities of the Federal Experiment Station
at Mayaguez, Puerto Rico, were utilized. Soybean varieties
similar to Lee would make very little growth and would
produce low yields in a winter planting in Puerto Rico.
Excellent growth and seed production were obtained by
providing light over the planted area for a short period
about midnight during the ﬁrst 6 weeks of growth. Twelve
pounds of seed available in the fall of 1962 were increased
to approximately 1,000 pounds for ﬁeld evaluation in 1963.
Field plantings with resistant soybeans show that the cyst
nematodes do not reproduce on these types. Nematode
populations in the soil drop as rapidly as where non-host
crops such as cotton or corn are grown.
“Because of failure to ﬁnd a yellow-seed, cyst-resistant
type after the third backcross with Lee as the recurrent
parent, a white-ﬂowered, gray-pubescent Lee type was
substituted for the recurrent parent for the fourth backcross. Flower color or pubescence color do not appear to be
associated with cyst resistance, but a yellow-seeded, cystresistant F4 line was obtained from this cross. Approximately
12 pounds of seed were planted at the Federal Experiment
Station at Mayaguez, Puerto Rico, in the fall of 1964. The
area was lighted in a manner similar to the planting of NC55.
Excellent yields were obtained, permitting Foundation Seed
Stocks organizations in North Carolina, Virginia, Tennessee,
Missouri, and Arkansas to receive approximately 300 pounds
of seed for increase plantings in 1965. This variety was
designated Pickett. Pickett is more susceptible to the disease
phytophthora rot than Lee, but phytophthora rot is primarily
a problem of heavy clays, whereas cyst nematodes are most
troublesome on light sandy soils.
“Two additional varieties have been named and are
being increased in 1967. Custer is similar to Scott and is of
group IV maturity. Custer is resistant to phytophthora rot
as well as cyst nematodes but is highly susceptible to rootknot nematodes. Custer was developed from the Missouri
breeding program. Seed is being increased in Missouri
and Illinois. It is adapted to the Northern range of cyst
infestation.
“Dyer is a type similar to Hill but slightly later
in maturity. Dyer, like Pickett, is more susceptible to
phytophthora rot than Hill, but combines good resistance

to the common root-knot nematode with resistance to cyst
nematodes. The breeding work for Dyer was conducted at
Stoneville, Mississippi, and Jackson and Ridgely, Tennessee.
Stoneville is outside the quarantine area, thus requiring
all screening of segregating material to be conducted in
west Tennessee. Seed is being increased in Tennessee and
Missouri” (Continued). Address: Research Agronomist,
Crops Research Div., Agricultural Research Service, USDA,
and Delta Branch of Mississippi Agric. Exp. Station,
Stoneville, Mississippi.
161. Hartwig, E.E. 1967. Soybean cyst nematodes: A
problem and a solution (Continued–Document part II).
Soybean News (NSCIC) 19(1):3-4, 6. Oct.
• Summary: (Continued): “The two strains Peking and PI
90763 had appeared to be equal in their resistance to cyst
nematodes from all major areas of infestation. Peking was
of a maturity more similar to that needed and was used as
the source of resistance in all breeding programs. Later L.I.
Miller determined that there was some reproduction of cyst
nematodes on Peking from the area of Holland, Virginia,
but that PI 90763 was highly resistant. The PI 90763 type
resistance is being transferred to a Hill type.
“The area of known soybean cyst nematode infestation
has expanded appreciably since the pest was recognized
in 1954. However, the three resistant varieties will permit
soybean growers in the major areas of infestation to avoid
injury from the pest. Field studies with each of the three
resistant varieties conﬁrm results obtained with NC55 that
the population of cyst nematodes in the soil drops as rapidly,
when resistant varieties are grown, as when non-host crops
such as cotton or corn are grown. At Ridgely, Tennessee, on
infested soil, Dyer has a 3-year average yield of 44 bushels
per acre as contrasted to 30 bushels for Hill. Pickett has
produced 28 bushels per acre on a heavily infested soil low
in productivity at Clayton, North Carolina, where Lee has
failed completely. At present, these varieties are suggested
only for production on farms known to have a cyst nematode
problem. New material is being developed that incorporates
a higher level of resistance to phytophthora rot or root-knot
nematodes. These new types are expected to have wider
adaptation. This will mean that cyst-resistant varieties will
be well adapted for non-infested soils as well as for infested
soils. Oil and protein content of the new resistant varieties is
similar to susceptible vanities now in production.
“That the cyst nematode was a production problem in
parts of Asia was not realized until after it was identiﬁed
in North Carolina. Consequently, information as to its
destructiveness was not available. The severity of the injury
in the ﬁelds where it was ﬁrst found, the ease with which it
could be spread to new areas, and the limitations imposed
by the quarantine all demanded a quick solution to the
problem. The beginning of the solution came quickly with
the identiﬁcation of two strains among 3,500 evaluated
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which were resistant to the nematode. However, because of
the close association between resistance and colored seed
coats, the ﬁrst improved resistant types were unacceptable
to the processing industry. Quarantine regulations imposed
additional restrictions in that the nematode could not be
moved to places most convenient to the research workers
involved. Progress resulted from persistent efforts and
complete cooperation of State and Federal research scientists
in all aspects of the program.
“The cyst-nematode-resistant varieties Pickett, Custer,
and Dyer are the result of cooperative plant breeding
research and illustrate the value of cooperative efforts. Basic
to this entire program was the availability of the 3,500-strain
germ plasm collection which was evaluated to locate the
two resistant types. This collection of types, primarily from
eastern Asia, is maintained with considerable care to serve
similar needs in the future, to insure a continued healthy
soybean industry.” Address: Research Agronomist, Crops
Research Div., Agricultural Research Service, USDA, and
Delta Branch of Mississippi Agric. Exp. Station, Stoneville,
Mississippi.
162. McKie, J.W. (Bill); Anderson, K.L. 1967. The soybean
book. State College, Mississippi: W.R. Thompson and
Associates. iv + 196 p. Illust. Index. 23 cm. Summarized in
Soybean Digest, April 1967, p. 45.

• Summary: Page II: Dedication. This book “is dedicated to
Dr. E.E. Hartwig.
“Had it not been for Dr. Hartwig’s breeding and
selection work on soybeans, they would not be the major
crop in the South today bringing in hundreds of millions of
dollars extra to agriculture.
“I don’t know how he feels about his world-wide
contributions, but I do know how the farmers and everyone
connected with agriculture feel. If ever a man can say to
himself and the world, ‘I’ve done my job well,’ Dr. Hartwig
can.

“As better soybean varieties are developed for the South,
Dr. Hartwig will contribute to their development.
“We don’t ever question any soybean information on
varieties put out by Dr. Hartwig. Everyone connected with
agriculture appreciates his contributions and never ending
efforts.
We say, ‘Thank you, Dr. Hartwig.’
A portrait photo shows Dr. E.E. Hartwig.
Page III: “Preface:
“Have you wanted a soybean dictionary that tells all the
practices to get high yields? Well, here it is for your use.
“This book starts off with land selection for soybeans,
the land not to use and lime and fertilizer needed to get top
yields.
“The varieties to plant, seeding rates, dates to plant,
along with the weed control practices to use is outlined and
easy to read.
“Soybean production was once 15 bushels average per
acre. This is not proﬁtable. You need 35 to 50 bushels per
acre and can get it if you’ll follow this book.
“There isn’t a soybean worker in the South who knows
about soybean production as Bill McKie does, and K.L.
Anderson has helped him with land selection, liming, and
fertilizer to use. There are certain practices to carry out in
soybean production and these are outlined to get top yields.
Bill McKie knows his program and has pushed and sold it.
“The Mississippi Soybean Association is proof of his
organizational work and the interest of the followers.
“One of the secrets of Bill McKie’s and Kelton
Anderson’s success in this work is that they work hard and
have a close working relationship with the research people.
Bill has followed Dr. E.E. Hartwig’s recommendations on
varieties and cultural practices and Dr. Chester McWhorter’s
recommendations on chemical weed control and the others
doing soybean work. When he ﬁnds something that will
increase soybean production, he uses it.
“I don’t know of a question that can be asked about
soybean production which isn’t answered in this book.
Farmers are always telling me, ‘I want information which is
to the point and not make me make a selection or choices too
much.’ This book gives short answers to production practices
for high yields.
“Soybeans are grown on more acres than any row crop
and can be our highest cash crop. All the work can be done
with machines and chemicals.
“This soybean book contains every detail of information
to make high yields of beans every year.
“It doesn’t matter whether you’ve produced soybeans
for 10 years or one year or have never grown soybeans, this
book will be your guide.
“W.R. Thompson, Leader Extension Agronomy.
Contents: History of Soybeans. Situation. Outlook. Soil
Selection. Clearing Soybean Land. Varieties. Row Spacing.
Preplanting Cultivation. Planting Equipment. Planting Dates.
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Depth and Rate of Planting. Inoculation. Seed Treatment.
Soybean Fertilization. Molybdenum for Soybeans. Minor
Nutrients. Fertilizer Placement. Liquid Mixed Fertilizer.
Fall Application of Fertilizer. Weed Control. Pre-emergence
Herbicide. Costs of Soybeans. Soybean Herbicides.
Promising Chemicals. Cross Cultivation. Fall Application
Treﬂan. Weeds in Soybeans. Crotalaria in Soybeans.
Summer Fallow. Soybeans on Pasture Land. Mulch Planting.
Soybeans on New Land. Soybeans in Skip Row. Cotton
Irrigation. Response of Soybeans to. Growth Regulator
Soybean Yield estimates. Soybean Insects. Soybean
Diseases. Economics of Soybean. Production Harvesting.
Proper Combine Setting. Foreign Material. Storage.
On-Farm Drying. Marketing. Grades. Uses of Soybean
Products. Soybean Terms. New Soybean Food Products.
Soybean Production and Export Facts. American Soybean
Association. Equipment That Works Well in Soybean
Production. Soybean Facts. The section titled “History of
Soybeans” (p. 1) begins: “The soybean has been known to
man for over 5,000 years. Its history dates back before the
time of written records. A native of Asia, the soybean was
ﬁrst referred to in an early book written by the Chinese
Emperor Shen Nung in 2448 B.C. The name of ‘soja max’
is the name used for soybeans in the orient, and when ﬁrst
grown in the United States, they were called soya beans.”
Note: This is the earliest document seen (June 2003) that
gives the date of Emperor Shennong’s book as 2448 B.C.
“The soybean was ﬁrst brought to the United States
around 1800... Early records refer to the soybean as ‘Japan
pea,’ and later the ‘American Coffee Bean,’ for during
the war between the states, they were used as a coffee
substitute.”
Page 32: “Inoculation: Soybeans will produce their
own nitrogen from the air if properly inoculated with nodule
bacteria. Inoculate soybean seed before planting if it has
been more than 5 years since soybeans were grown on a clay
soil. Some authorities feel that on sandy soil inoculation
should be done if 3 years have passed since soybeans
were grown on a ﬁeld. If there is any doubt as to whether
inoculation is needed, only a small cost is involved and it
is better to inoculate, it is usually advisable not to apply a
fungicide seed treat-nodulation of soybean plants.
“Do a thorough job of applying bacteria to soybean seed
and keep the inoculated beans out of the sun until planted.”
Photos at the front show: (1) J.W. (Bill) McKie. (2) K.L.
Anderson. (3) Dr. E.E. Hartwig. There are countless photos
and illustrations throughout the book. Address: 1. Soybean
specialist; 2. Soil and fertility specialist. Both: State College,
Mississippi.
163. Hartwig, Edgar E.; Jamison, Kathryn W. comps.
1968. The Uniform Soybean Tests: Southern States, 1967.
RSLM (U.S. Regional Soybean Laboratory Mimeograph,
Urbana, Illinois) No. 234. Feb. 131 p. Not for publication.

https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/67soybook.pdf
• Summary: Except for the cover, this document is
typewritten.
Near bottom of title page: “United States Department of
Agriculture. Agricultural Research Service. Crops Research
Division, cooperating with State Agricultural Experiment
Stations.”
Contents: Cooperating personnel. Introduction. Location
of nurseries. Methods. Uniform test, Group IV. Preliminary
Group IV. Uniform test, Group V. Preliminary Group V.
Uniform test, Group VI. Preliminary Group VI. Uniform
test, Group VII. Preliminary Group VII. Uniform test, Group
VIII. Preliminary Group VIII.
Page 2: “Cooperating agencies and personnel for the
Southern Region.
“Soybean Investigations, Beltsville, Maryland: B.E.
Caldwell, Leader
“Laboratory Headquarters, Urbana, Illinois: R.L.
Cooper, Agronomist-In-Charge, R.L. Bernard, Research
Geneticist, F.I. Collins, Oil Chemist, O.A. Krober, Protein
Chemist (on leave), R.L. Bishop, Chemist, R.W. Rinne, Plant
Physiologist, W.L. Ogren, Plant Physiologist.
“Southern Region Headquarters, Stoneville, Mississippi:
Edgar E. Hartwig, Agronomist, B.L. Keeling, Pathologist,
T.C. Kilen, Geneticist, Kathryn W. Jamison, Statistical
Clerk, Calton J. Edwards, Jr., Research Technician, J.
Kenneth Buckner, Research Technician, Pat Butler, Research
Technician.
“Raleigh, North Carolina: Charles A. Brim, Agronomist,
John P. Ross, Pathologist, W.M. Schutz, Geneticist, M.F.
Young, Research Technician, Clifford Elledge, Research
Technician.
“Gainesville, Florida: Kuell Hinson, Geneticist, Howard
F. McGraw, Research Aid.” Address: 1. Agronomist; 2.
Statistical Clerk [Stoneville, Mississippi].
164. Hartwig, E.E.; Edwards, Calton J., Jr. 1968. Soybean
yields not increased by narrow rows. Mississippi Farm
Research 31(3):1, 3. March.
• Summary: “Previous studies at Stoneville have shown seed
yields from adapted soybean varieties of October maturity
planted during May or early June in 36- or 40-inch rows to
be similar.
“Plantings in 28- or 32-inch rows produced lower yields.
Seed yields from 28-inch rows have been 5 to 30 percent
below yields in 40-inch rows when both were planted at the
rate of 10 seeds per foot of row.
“In most North Central States, plantings in 28-inch
rows are recommended over wider row widths to achieve
maximum production. Studies were conducted at Delta
Branch Experiment Station in 1966 and 1967, to further
evaluate early-maturing soybean strains to determine
whether types were available which would give seed yield
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responses in narrow row plantings in the Delta areas of
Mississippi.
“Four Row Widths, Two Seeding Rates: The 1966
plantings were made on May 6 on a Bosket ﬁne sandy loam.
Hill and two experimental soybean strains were planted in
9-, 18-, 27-, and 36-inch row widths at two rates. At rate
‘a,’ 10 seeds were planted per foot of row, regardless of row
width. This would give approximately 160 pounds of seed
per acre for the variety Hill in 9-inch rows and 40 pounds
per acre in 36-inch rows. At rate ‘b,’ all plantings received
approximately 187,000 seeds per acre, regardless of row
width. For the variety Hill, this would be a planting rate of
approximately 54 pounds per acre. The experimental strains
D63-6425 and D61-1513 were shorter types than Hill D611513 also had a more erect growth type than Hill.
“Seed yield data summarized in Table 1 show that no
planting rate for Hill or either of the experimental strains
gave a higher seed yield than was produced by Hill in 36inch rows. Planting Hill in 9-inch rows at the rate of 10 seeds
per foot of row resulted in a 27 percent yield reduction as
compared with the mean of the two planting rates in 36-inch
rows. The yield reduction was considered to be primarily the
result of excessive lodging. As row widths were increased
to 18 inches or 27 inches, the adverse effects of 10 seeds per
foot of row were less evident.
“It made little difference with Hill or the experimental
strains how 187,000 seeds were distributed per acre. The
yield in 9-inch rows was only slightly less than in 36-inch
rows. However, under most management conditions, it would
be simpler to plant 10 to 12 seeds per foot in 36-inch rows
than to plant 3 seeds per foot in 9-inch rows.
“In conducting this study, the same plot area was used
for each row width. The area received a broadcast treatment
with Treﬂan prior to planting. The 9-inch rows were not
cultivated. The 18-inch plantings received one cultivation,
the 27-inch plantings received two cultivations, and 36-inch
plantings received three cultivations. Broad-leaved weeds
were removed from the narrow row plantings by hand
weeding.
“Wider Type Range in 1967: A wider range of types
were included in plantings made May 11, 1967 on Sharkey
clay in row widths of 29, 36, and 40 inches at the rate of
10 seed per foot of row. Three named varieties, Clark 63,
Hill, and Dare, cover a range in maturity of September 12
to October 1. Clark 63 is considered to be best adapted
in the latitude comparable to the southern third of Illinois
and Indiana. Clark 63 has an indeterminate growth type
as contrasted to the determinate growth type of southern
varieties. The indeterminate varieties begin to ﬂower rather
early and continue to grow for a considerable period after
beginning of ﬂowering. Determinate growth type varieties
must make most of their growth before they begin ﬂowering.
The experimental strains D60-5818 and D64-214 had an
indeterminate growth type similar to Clark 63. All other

strains had a determinate growth type.
“Table 2 gives the time of beginning bloom, date of
maturity and mature height for each of these varieties and
strains. The strain D65-2262 began ﬂowering 12 days later
than Clark 63 but matured only 4 days later. Mature height
was 6 inches shorter. D61-1513 was similar in maturity to
Dare but was 7 inches shorter.
“All eight types produced higher seed yields in 36-inch
rows than in 40-inch rows (Table 3). Two strains produced
seed yields in 32-inch rows equal to their yield in 36-inch
rows, but seed yields in 32-inch rows were lower than in 36inch rows for the other six. This yield reduction amounted to
24 percent for Dare and 14 percent for D61-1513 which is
similar in maturity but 7 inches shorter than Dare.
“Pod Height: It has been suggested that the height of
the lowest pods is raised in narrow rows and as a result
harvested yield might be increased. The seed yield produced
below the 4-inch level and below the 6-inch level was
estimated for each variety in each row width. These results
are summarized in Table 4.
“Clark 63 was grown south of its area of best adaptation
and stands were slightly thinner than for the other strains.
Clark 63 began ﬂowering 5 days earlier than D60-5818 and
D61-214 and 12 days earlier than D65-2262. This early
ﬂowering is believed to be closely associated with low pod
set.
“Although the early-maturing strain D65-2262 had a
mature height of only 28 inches, the yield below the 4-inch
level was only 0.3 bushels per acre and at the 6-inch level
was slightly over 1 bushel per acre. Row width did not
inﬂuence pod height of this strain; but for Clark 63, the 32inch width resulted in less seed produced below the 4- or
6-inch level than in the 36- or 40-inch row.
“Seed produced below the 4-inch level was negligible
for all strains except Clark 63. The percentage of total yield
of Clark 63 produced below the 4-inch or 6-inch levels at
Stoneville is in general agreement with results obtained in
Ohio and Indiana with the variety Harosoy.”
“Conclusion: Results obtained from planting adapted
early-maturing soybean varieties and selected experimental
strains in rows narrower than 36 inches in 1966 and 1967
give little encouragement that narrow rows is an effective
means for increasing soybean seed yields in the Delta area of
Mississippi. The 1966 results emphasize that when plantings
are made broadcast or in very narrow rows the planting rate
per acre should not greatly exceed the rate for planting in
normal row widths.”
Tables show: (1) Seed yield of Hill and two
experimental soybean strains grown in four row widths and
at two rates at Stoneville, Mississippi, 1966.
(2) Growth characteristics of soybean strains included
in row spacing study planted May 11, 1967 at Stoneville,
Mississippi.
(3) Seed yield in bushels per acre for soybean strains

© Copyright Soyinfo Center 2014

BIOGRAPHY OF EDGAR E. HARTWIG (1913-2018) 131
grown in a row width study at Stoneville, Mississippi, 1967.
(4) Seed yield in bushels per acre produced below the
4- and 6-inch levels for soybean strains grown in three row
widths at Stoneville, Mississippi, 1967. Address: Research
Agronomist, Crops Research Div., ARS, USDA, working in
cooperation with the Delta Branch Mississippi Agric. Exp.
Station, Stoneville, Mississippi.
165. Hartwig, Edgar E. 1968. Soybean varieties for the
Delta. Mississippi Farm Research 31(3):3. March.
• Summary: “Hill, Dare, Hood, Lee, Davis, Semmes, and
Bragg provide soybean varieties maturing from September
20 to late October which are capable of producing high
yields of good quality seed over a wide range of soil
conditions, when properly managed. The varieties Rebel and
Hampton are also capable of producing high yields when
grown on well drained sandy loam soils. Dyer and Pickett
are special-purpose varieties adapted for production on soils
infested with cyst nematodes.
“Selecting varieties maturing over a wider range permits
more complete utilization of harvesting equipment and also
distributes risks resulting from either above normal or below
normal rainfall.
The 1967 season at Stoneville had appreciably below
normal rainfall in August, September, and October. As a
result, yields of late-maturing varieties were depressed more
than were earlier-maturing varieties.
“When an early maturing variety such as Hill is planted,
care must be taken to control weeds. Considerable difﬁculties
can be encountered in attempting to harvest mature beans
with green, succulent weeds. Weeds will reduce yields of
all varieties. However, the growth characteristics of the
varieties Bragg, Semmes, and Davis are such that they
compete somewhat more effectively with weeds than does
Lee. Relative maturity dates, average height and other
identifying characteristics of 12 varieties are given in Table
1. “Disease Resistance: Disease reaction is an important
consideration in choice of variety. All varieties have good
resistance to the diseases bacterial pustule and target spot.
However, differences in reaction to phytophthora rot, rootknot nematodes, and cyst nematodes are very distinct.
Phytophthora rot is a problem on low-lying, poorly-drained
clays. The poorer the drainage, the greater the risk of injury
from this disease when susceptible varieties are grown.
No risk is encountered from planting susceptible varieties
on sandy loam soils. On clays having moderate to good
drainage, the varieties with a moderate degree of resistance,
such as Hill, Lee, and Bragg, will produce satisfactorily.
Growth may be stunted when very wet periods occur early in
the growing season.
“The two varieties Davis and Semmes have a higher
degree of resistance to phytophthora rot and will produce
good yields on low, poorly-drained clays. Semmes has
a higher degree of resistance than Davis, gives more

complete ground cover, stands better, and is superior in seed
holding. Semmes has demonstrated an ability to germinate
satisfactorily on these low-lying soils with rains of 3 to
4 inches immediately following planting. The reaction
of varieties available for production in the Delta area to
phytophthora rot and other diseases is reported in Table 2.
“Root-knot nematodes may cause injury on lighttextured soils. This is the same root-knot nematodes which
attacks cotton. Growing a resistant variety such as Bragg on
infested soil will not only result in improved soybean yields
but will reduce the nematode population in the soil and,
consequently, reduce injury to cotton. Hill, Dyer, and Dare
also have good resistance to root-knot nematodes.
“Only small areas in Mississippi are recognized as
being infested with cyst nematodes. The varieties Pickett
and Dyer are highly resistant to this nematode. Dyer is
also resistant to root-knot nematodes. Cyst nematodes, like
root-knot nematodes, are more likely to cause injury on
the lighter-textured soils. Seed yields for Pickett have not
been as consistent as for Lee on soils not infested with cyst
nematodes. Both Pickett and Dyer are more susceptible to
injury from phytophthora rot than Lee or Hill. However, cyst
nematodes are most likely to cause injury on light-textured
soils where phytophthora rot does not cause a problem.
“Seed yields obtained in 1967 are reported in Table
3. The planting on loam and the May 12 planting on clay
received one irrigation about August 20. The May 29
planting on day suffered rather severe drought stress.
Tables show: (1) General characteristics of soybean
varieties when planted in May at Stoneville. The varieties
are: Dyer. Dare. Hood. Davis. Lee. Pickett. Semmes. Bragg.
Rebel. Dossier. Hampton.
(2) Disease reaction of soybean varieties available for
production in the Delta area of Mississippi. The varieties are
the same as in table 1. The diseases are: Bacterial pustule.
Target spot. Phytophthora rot. Root-knot nematodes. Cyst
nematodes.
(3) Seed yields in bushels per acre for soybean varieties
at Stoneville, Mississippi, 1967. Three soil types and
planting date are given: Bosket ﬁne sandy loam, May 26.
Sharkey clay, May 14. Sharkey clay May 29. Address:
Research Agronomist, Crops Research Div., ARS, USDA,
working in cooperation with the Delta Branch Mississippi
Agric. Exp. Station, Stoneville, Mississippi.
166. Hartwig, Edgar E.; Epps, James M. 1968. Dyer
soybeans (Reg. No. 69). Crop Science 8(3):402. May/June.
• Summary: “’Dyer’ soybeans... originated as F5 selection
from the cross ‘Hill’ x an F4 selection from ‘Lee’(2)
x ‘Peking.’ The selection from ‘Lee’ (2) x ‘Peking’
was resistant to the soybean cyst nematode.” Address:
Agronomist and Nematologist, Crops Research Division,
ARS, USDA, working in cooperation with the Delta Branch,
Mississippi Agric. Exp. Station, Stoneville, Miss., and West
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Tennessee Agric. Exp. Station, Jackson, Tenn., respectively.
167. Hymowitz, T.; Vernetti, F.J.; Shands, H.L. 1968. The
Brazilian national soybean program (Continued–Document
part II). Soybean Digest. May. p. 62-63, 65.
• Summary: (Continued): Dr. Edgar Hartwig came to
Brazil in early 1966 as a consultant to the National Soybean
Commission. Dr. Hartwig, who is in charge of the U.S.
Department of Agriculture’s southern regional soybean
program at Stoneville, Mississippi, observed soybean
plantings in 25 areas from Rio Grande do Sul to Minas
Gerais. Most of the observations were of experiments
conducted by the collaborators of the Soybean Commission.
Among the recommendations made by Dr. Hartwig to the
Commission were the following:
“1–To increase the amounts of lime and fertilizer used
on the varietal plots so as to allow each variety to reach its
greatest yield potential.
“2–To increase the use of small-plot machines to plant
and harvest the soybeans.
“3–To reexamine each test site location to ascertain
whether the results of the tests can be realistically used in
making recommendations to farmers.
“As a consequence of Dr. Hartwig’s visit to Brazil,
arrangements were made to include agronomists interested in
soybean research in the USAID participant training program.
At present, Romeu Kiihl, of the Agronomic Institute,
Campinas, is studying at Mississippi State University for a
M.S. degree in soybean genetics.
“The third meeting of the National Soybean Commission
was held in Rio de Janeiro, Aug. 29 to Sept. 1, 1966. The
meeting was highlighted by a lecture by Carlos Goidanick,
president of the Private Institute for Soybean Development,
who told the group that industry is willing and already has
channeled private funds to public institutions for research
investigations on soybeans. This is a radical departure from
the past, where only state or federal funds were available for
soybean research activities by public institutions.
“Besides varietal trials and nodulation studies, plans are
being proposed for population, date-of-planting and fertility
investigations. Several institutions in the states of Goias,
Piaui, Pernambuco and in the Federal District have expressed
a desire to be included in future soybean varietal trials.
“Summary: The National Soybean Commission is
composed of agronomists from various institutions in Brazil
carrying out a program devoted to increasing the production
of soybeans. Meetings are held each year to discuss the past
year’s results and to plan future activities. The leader of
the program is the coordinator, who maintains the lines of
communication between the collaborators.”
A photo shows ﬁve men looking over the national
soybean varietal trials in Sao Paulo, Brazil: Drs. Shiro
Miyasaki, Edgar Hartwig, Francisco Vernetti, Hipolito
Mascarenhas, and Kirk Athow.

Outline maps show: (1) All Brazilian states, with the
names of those where soybeans are grown, incl. locations
of the National Soybean Commission varietal trials for the
1964-65 crop year. (2) Rio Grande do Sul, incl. location of 5
major soybean production areas.
Talk with Prof. Ted Hymowitz. 2007. May 23. Brazil’s
National Soybean Commission was an Alliance for Progress
program. Ted’s salary and the salary of many other soybean
researchers in Brazil at the time was paid, directly or
indirectly (via UREMG), by the Alliance for Progress.
Note: The Alliance was a U.S. government program
started in 1961 by President John F. Kennedy, aimed at
establishing economic cooperation between the USA
and Latin America. The aid was intended to counter the
perceived emerging Communist threat from Cuba to U.S.
interests and dominance in the region. Address: 1. Asst.
Prof. Plant Genetics, Dep. of Agronomy, Univ. of Illinois;
2. Ministry of Agriculture, Brazil 3. De Kalb Agricultural
Assoc., Lafayette, Indiana.
168. McWhorter, C.G.; Hartwig, E.E. 1968. Soybean
varieties tested for weed competition. Mississippi Farm
Research 31(7):1, 7. July.
• Summary: Soybean varieties available for planting in the
Delta area of Mississippi differ appreciably in growth type
and time of maturity. Preliminary observations suggested
that adapted varieties differed in their ability to compete
with weeds. This research was conducted at the Delta
Branch Experiment Station to obtain an estimate of the
competitiveness of six soybean varieties with johnsongrass
and cocklebur.
“Materials and Methods: We established a uniform
stand of johnsongrass on an area of silty-clay-loam in 1964
and studied competition with soybeans in 1965, 1966 and
1967. The varieties Lee, Davis, Semmes, Bragg, Jackson,
and Hardee were grown in 8-row plots 60 feet long with
4 replicates. We controlled the johnsongrass in four rows
of each 8-row variety plot by preplanting application of
2,2-dichloropropionic acid (dalapon) at 3.7 lb/acre and
alpha, alpha, alpha-triﬂuoro-2,6–dinitro N,N-dipropyl-ptoluidine (triﬂuralin) at 0.75 lb/acre. Soybeans were planted
May 12-27 each year, in rows 40 inches apart, at a rate
of approximately 10-12 seeds per foot of row. Plots were
harvested with a 4-row self propelled combine.
“We studied cocklebur competition in much the same
manner over the same period on a clay soil (Figure 1). We
made a preemergence application of tri-ethylamine-salt of
3-amino-2,5-dichloro-benzoic acid (amiben) at 3.3 lb/acre
on the rows to be kept free of cocklebur, and hand-weeded to
keep these rows weed free.
“The six varieties differed in time of ﬂowering, plant
height, time of maturity, and seed holding (Table 1). In
addition, Davis has a narrower growth type than Lee while
Semmes has a broader growth type.
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“Results: Competition from johnsongrass reduced the
seed yield of Lee 48% (Table 2), and reduced the yield of
Bragg and Semmes by 23 and 24%, respectively. Bragg outyielded all other varieties when grown in competition with
johnsongrass (Table 3).
“Cocklebur competed more severely than johnsongrass
(Table 2). Lee suffered most, with a yield reduction of 68%,
while Hardee, with a yield reduction of 33%, was affected
the least. Although Hardee had the lowest percentage
reduction, Davis, Semmes, and Bragg ranked higher in 3–
year average seed yield (Table 4).
“Discussion: We did not include the varieties Hill, Dare,
or Hood in this study. These varieties have average maturity
dates, at Stoneville, of September 20, October 1, and October
6. Johnsongrass and cocklebur are very succulent at this
time and will seriously reduce efﬁciency of harvesting. We
did include the variety Hampton, which matures in early
November, at the start, but Hampton is highly susceptible to
the disease phytophthora rot and did not survive on the clay.
“Lee, the shortest and one of the earliest in maturity,
suffered the greatest percentage yield reduction from both
johnsongrass and cocklebur. Hardee, the latest maturing
and tallest growing variety, showed the lowest percentage
yield reduction from cocklebur competition, and was among
the lowest in percentage reduction from johnsongrass
competition. However, varietal characteristics other than
height or maturity also inﬂuence ability to compete with
weeds. Jackson, nearly as tall as Bragg, and later, had nearly
as great a percentage in reduction yield from cocklebur as
Lee. Davis, taller but similar in maturity to Lee, ranked
second to Lee in yield reduction caused by johnsongrass
competition.
“Competition with johnsongrass or cocklebur reduced
the yield of Bragg, one of the most competitive varieties,
by 24 and 56% respectively. Because of such striking yield
reductions, we emphasize the importance of making every
effort to control these weeds irrespective of the variety
of soybeans. On the other hand, the ability of a variety to
compete with weeds may be very important when weed
infestations are severe, and when effective control is difﬁcult
to obtain.
“Bragg, Semmes, and Davis were more competitive with
cocklebur than Lee. Davis matures nearly 3 weeks ahead
of the average frost date and is only fair in seed holding.
Because of difﬁculties in harvesting soybeans before frost
has killed broadleaf weeds, and the possibility of seed loss
from shattering if harvesting is delayed, we would question
the advisability of growing Davis where broadleaf weeds are
a problem.
“Good health and vigor help soybeans compete with
weeds. Semmes resists seedling diseases and phytophthora
rot better than Bragg. We would consider Semmes preferable
to Bragg for planting on low-lying, poorly drained clay.
“The variety Hardee competed well with both cocklebur

and johnsongrass. However, we consider Hardee too late
in maturity, and too rank in growth, to be well-suited for
production in this area.
“Conclusions: The results obtained in these studies
show that cocklebur and johnsongrass compete strongly with
soybeans. Our results also demonstrate that varieties differ
in ability to compete with these weeds. However, our most
competitive varieties do not yield as well when grown with
weeds as when free of weeds.”
Tables (p. 7) show: (1) “General characteristics of
soybean varieties used in these studies.”
(2) “Percentage soybean yield reductions caused
by weed competition (3-year average)” [for 6 soybean
varieties].
(3) “Soybean yields produced in 1965-67 with and
without johnsongrass competition.” Address: 1. Plant
Physiologist; 2. Agronomist. Both: Crops Research Division,
ARS, USDA, in cooperation with Delta Branch of the
Mississippi Agric. Exp. Station, Stoneville, Mississippi.
169. Hartwig, E.E.; Keeling, B.L.; Edwards, C.J., Jr. 1968.
Inheritance of reaction to phytophthora rot in the soybean.
Crop Science 8(5):634-35. Sept/Oct. [4 ref]
• Summary: “Inheritance of reaction to race 1 and race 2
of Phytophthora megasperma (Drechs.) var. sojae A.A.
Hildeb. in soybeans... was studied. Results obtained from
crosses between D60-9647, which is resistant to race 1 and
susceptible to race 2 (rps2 rps2), Hood, which is susceptible
to both races (rps rps), and Semmes, which is resistant to
both races (Rps Rps) indicate that Rps, rps2, and rps form
an allelomorphic series. Rps is dominant to rps2, and rps2
is dominant to rps.” Address: 1. Research Agronomist; 2.
Research Pathologist, and Agronomist, (research assistant).
Both: Crops Research Division, Agricultural Research
Service, USDA, in cooperation with the Delta Branch of the
Mississippi Agric. Exp. Station, Stoneville, Miss, 38776.
170. Hartwig, Edgar E.; Jamison, Kathryn W. comps.
1969. The Uniform Soybean Tests: Southern States, 1968.
RSLM (U.S. Regional Soybean Laboratory Mimeograph,
Urbana, Illinois) No. 237. Feb. 131 p. Not for publication.
https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/68soybook.pdf
• Summary: Except for the cover, this document is
typewritten.
Near bottom of title page: “United States Department of
Agriculture. Agricultural Research Administration. Bureau of
Plant Industry, Soils, and Agricultural Engineering, Division
of Forage Crops and Diseases, cooperating with State
Agricultural Experiment Stations.”
Contents: Map: Locations of cooperative uniform
soybean tests, Southern States, 1968. Cooperating personnel.
Introduction. Location of nurseries. Methods. Uniform test,
Group IV. Preliminary Group IV. Uniform test, Group V.
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Preliminary Group V. Uniform test, Group VI. Preliminary
Group VI. Uniform test, Group VII. Preliminary Group VII.
Uniform test, Group VIII. Preliminary Group VIII. Address:
1. Agronomist; 2. Statistical Clerk [Stoneville, Mississippi].
171. Bernard, R.L.; Creemens, C.R. comps. 1969. Evaluation
of maturity Groups III and IV of the U.S.D.A. soybean
collection. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 238. April. 34 p. Not for
publication.
• Summary: See next 2 pages. “A collection of introduced
and domestic soybean strains obtained over the past sixty
years is maintained by the U.S.D.A. for use by breeders,
pathologists, and other research workers. Strains in maturity
Groups 00 to IV are maintained by R.L. Bernard at the U.S.
Regional Soybean Laboratory, Urbana, Illinois, and those
in Groups V to VIII by E.E. Hartwig at the Delta Branch
Experiment Station, Stoneville, Mississippi.
“This report includes data on the 1,157 strains in
maturity Groups III and IV in the Collection as of 1960,
distributed as follows: Maturity Group III: 41 U.S. and
Canadian varieties, 13 FC strains, and 523 PI strains. 577
Total. Maturity group IV: 48 U.S. and Canadian varieties,
18 FC strains, and 514 PI strains. Total: 580 Total. Grand
total: 1,157. For each strain is given: Name. Foreign name or
parentage. Origin. Year released. Maturity group.
“Flower color (P = purple, W = white).
“Pubescence color: T = tawny (brown), G = gray.
“Pubescence type: N = ‘normal,’ A = appressed, Sa =
semi-appressed, Sp = sparse, G = glabrous, Dn = dense, Sdn
= slightly dense, Dec = curly (deciduous).
“Pod color: Bl = black, Br = brown, Tan.
“Seed coat luster: D = dull, S = shiny, I = intermediate.
“Seed coat and hilum color: Y = yellow, Gn = green, G
= gray, Ig = imperfect gray, Bl = black, Br = brown, Rbr =
reddish brown, Ib = imperfect black, Bf = buff, Tan.
“Dark or light shades of the above colors are indicated
by preﬁxing the abbreviation with ‘D’ or ‘L’ (e.g., Lt = Light
tawny).
“Mottling score: Estimated percent of the seed coat
(hilum excluded) which was dark-pigmented, recorded as a
score: 1 (0 to trace), 2 (trace to 10%), 3 (10 to 25%), 4 (25 to
50%), and 5 (over 50%).
“Other: Abh = imperfect abscission of hilum, Dab =
delayed abscission of leaves, Def = defective seed coat,
Fleck = brown ﬂecks on black seed coat, Gracilis = plant
and seeds resemble the semi-wild type of G. max formerly
classiﬁed as G. gracilis, Gn cot = green cotyledon, Nar lf =
narrow leaf, Ring = black stripes (or rings) on brown seed
coat, Saddle = saddle-shaped dark pigment on seed coat, Wa
lf = wavy leaf margin.
“Performance data were gathered from a test grown at
Urbana, Illinois. There were two replications of each group,
one planted May 20, 1965 in ﬁeld S700 and one planted May

26-27, 1966 in ﬁeld S600. Plot size was 80” x 8’ (two paired
rows eight feet long, row spacing 40 inches). Yields may
be somewhat overestimated from the effect of the four-foot
alleys since plots were not trimmed at maturity, but when
converting to yield per acre the plots were considered to be
10 feet long to partially compensate for this. There were
no border rows and, therefore, the Group III strains weregrown in one block and Group IV in another to minimize
competition effects. In order to simplify ﬁnding strains
and to group material from the same source, strains of the
two maturity groups are listed together in one series in this
report. Data should be fairly comparable between the two
groups, although comparisons are not as precise as those
within group. Check varieties are listed in the order in which
they occurred in the ﬁeld and are, for Group III: Harosoy
63 (II), Adams, Shelby, Wayne, and Clark 63 (IV), and for
Group IV, Shelby (III), Clark 63, Kent, Scott, and Hill (V):
The traits are deﬁned below:
“Flowering: Date that 50% of plants begin to ﬂower.
“Maturity: Date that 95% of pods are ripe.
“Lodging: Scored 1 (erect) to 5 (prostrate).
“Height: Plant height in inches.
“Stem Termination: Scored 1 (very determinate) to 5
(very indeterminate).
“Branching: Scored 1 (rarely branching) to 5 (profusely
branching).
“Seed Quality: Scored 1 (good) to 5 (poor), considering
wrinkling, defective seed coat, greenishness, and moldy or
rotten seeds.
“Shattering: Estimated percent of pods open at harvest,
shortly after maturity. Score based on percent of open pods
as follows: 1 (no shattering), 2 (1 to 10%), 3 (10 to 25%), 4
(25 to 50%), 5 (over 50% shattered).
“Seed Weight: Grams per 100 seeds.
“Yield: Bushels per acre.
“Seed Composition: (Based on a composited sample
from the two replications, analyses by F.I. Collins and O.A.
Krober at the U.S.R.S.L.)
“Protein: Percent of dry weight of seed (Kjeldahl
method).
“Oil: Percent of dry weight of seed (nuclear-magneticresonance method).
“Protein Composition:
“Methionine: Percent of total protein (using Krober’s
modiﬁcation of the McCarthy-Sullivan colorimetric method
using enzymatic hydrolysis).
“Oil Composition:
“Palmitic, Stearic, Oleic, Linoleic, and Linolenic Acid:
Percent of oil (using gas-liquid-chromatography {GLC}).
“Iodine Number: Calculated from GLC fatty acid
composition on a crude basis.
“Disease Reaction:
“PR = Phytophthora rot caused by Phytophthora
megasperma var. sojae.
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“Py = Pythium rot caused by Pythium ultimum.
“R = resistant, S = susceptible (based on data obtained
from artiﬁcial inoculations by K.L. Athow {named varieties}
and F.A. Laviolette {FC and PI strains} at Purdue University,
Lafayette, Indiana).
Group III varieties: Harosoy 63, Shelby, Adams,
Adelphia, A.K. (FC 30.761), A.K. (Harrow), A.K. (Kansas),
Aoda, Bavender Special, Bethel, Boone, Charlin, Chestnut,
Chief, Chusei, Clark, Clark 63, Cloud, Columbia, Cypress
No. 1, Delmar, Dunﬁeld, Ebony, Emperor, Fabulin, Ford,
Fuki, Funk Delicious, Gibson, Granger, Green and Black,
Guelph, Hahto (Michigan), Harbinsoy, Harman, Higan,
Hokkaido & Clark 63, Hongkong, Hurrelbrink, Illington,
Illini, Ilsoy, Imperial, Jefferson, Jogun, Kanrich, Kent, Kim,
Kingston, Kingwa, Kura & Adams, Lincoln, Little Wonder,
Macoupin, Manchu (L55-143), Manchu (Lafayette), Manchu
2204, Manchuria 13177, Manchuria 20173, Mandell,
Mansoy, Midwest, Mingo, Morse, Norredo, Osaya, Patoka,
Patterson, Peking, Pennsoy, Perry, Polysoy, Roe, Ross,
Sanga, Sato-3, Scioto, Scott & Kent, Shelby, Shingto, Shiro,
Sooty, Viking, Virginia, Wabash, Wayne, Willomi, Wilson,
Wilson-5 [Wilson-Five], Wing Jet (Source: Ohio. Released
by 1929), Wolverine.
Note the spelling “maturity Groups” and “... the
Group III strains were grown in one block and Group IV
in another.” But twice in the middle of a sentence we ﬁnd
“more appropriate maturity groups,...” and “strains of the
two maturity groups are listed together...”
Note: This is the earliest document seen (July 2000) that
mentions the soybean variety Charlin.
Note from Dr. R.L. Bernard. 1999. July 15. “I was still
resisting use of ‘germplasm’–a strange word, hard to deﬁne–
but later give in to the popular use by management and the
press. This document shows the extension of the use of
“maturity Groups” beyond the Uniform Test, as also does the
1949 USDA Farmers’ Bulletin No. 1520. ‘Maturity Group’
was well- and long-established with the soybean germplasm
when I came in 1954.” Address: 1. Research Geneticist;
2. Agricultural Research Technician. Both: U.S. Regional
Soybean Lab., Oilseed and Industrial Crops Research
Branch, Crops Research Div., Agricultural Research Service,
USDA.
172. Sommers, Charles E. 1969. Pronto: Soja alta en
proteinas [Soon: soybeans high in protein]. La Hacienda
(Buffalo, New York) 64(11):46. Nov. Translated from
Successful Farming (Feb. 1968). [1 ref. Spa]
• Summary: This article begins:
Soy bean proteins, currently a by-product of the
industrialization of this legume, could become of great
importance in the near future and be a source of economic
and good quality protein, for the consumption of man and
livestock, and for industrial use.
Commercial varieties of soybeans grown now contain

around 40.5 percent protein and 21.5 percent oil, on a dry
matter basis.
The new varieties that are being developed and tested
contain an average of 10-12 percent more protein than the
current ones.
“Soybean varieties rich in protein are developed:
Mr. E.E. Hartwig, Phytogeneticist of the Agricultural
Research Service of the U.S. Department of Agriculture,
working in the Delta Agricultural Experiment Station,
Stoneville, Mississippi, USA, has developed some
experimental strains of high protein content.
In the tests, these strains have yielded between 45 and
50 percent of protein constantly, based on dry matter. To
compare, one can cite the variety Lee, which yields 40.7
percent protein and 21.9 percent oil. Address: Successful
Farming, Des Moines, Iowa.
173. Hartwig, E.E. 1969. Breeding soybeans for high
protein content and quality. In: Panel on New Approaches to
Breeding for Plant Protein Improvement (1968: Rostanga)
and Joint FAO/IAEA Division of Atomic Energy in Food
and Agriculture. 1969. New Approaches to Breeding for
Improved Plant Protein: Proceedings of a Panel Meeting on
New Approaches to Breeding for Plant Protein Improvement:
Proceedings of a Panel Meeting. Vienna: International
Atomic Energy Agency. 193 p. See p. 67-70. Held 17-21
June 1968 in Rostanga, Sweden. 24 cm.
• Summary: “Abstract: Average production of soybean
protein by US growers is 0.6 ton per hectare. The better
soybean producers will average 1.0 ton/ha and yields of
2.0 ton/ha have been produced on small acreages. Protein
content of moisture-free soybeans varies from 37.0 to 50%.
The average for commercial cultivars now in production is
40.55. There is a high negative correlation between protein
and oil in the soybean seed. Highly productive experimental
strains have been developed which are 10 to 15% higher in
protein content than cultivars presently grown. Introductions
from China and India have been utilized as sources of genes
for higher protein. The wild type G. ussuriensis Regel and
Maack has also contributed genes for higher protein. The
wild type does not have high protein content, but does have
very low oil content and a wide ratio of protein to oil in
the seed. Seed yield of high protein strains must be equal
or superior to cultivars now grown to be commercially
accepted. Density classiﬁcation and nuclear magnetic
resonance (NMR) have been utilized to classify seed of
single plants of early generation segregating populations for
oil or protein content. With protein and oil having a high
negative correlation, selection for low oil has been effective
in the selection for high protein in Glycine max (L.) Merr.
“Material discussed is adapted in the latitude range of
30 to 37’. Although soybeans are extremely responsive to
photoperiod, germ plasm is available which should permit
developing highly productive cultivars having medium to
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high protein content of the seed for sub-tropical and tropical
conditions. Seed from experimental strains having higher
protein content have been fed to chicks and rats. The protein
from these strains appear to be biologically equal to that
from cultivars now grown.”
Percent protein is inversely related to seed yield.
Address: Agricultural Research, USDA, Delta Branch
Mississippi Agric. Exp. Station, Stoneville, Mississippi.

genes rhg1, rhg2, and rhg3 and a dominant gene Rhg4 which
is closely linked with the Ii locus. The Ii locus controls seed
coat color. A strain of the cyst nematode found in Virginia
reproduces on Peking, but P.I. 90763 gives complete
resistance. Genetic studies show that P.I. 90763 carries an
additional recessive gene for resistance.” Address: 1. ARS,
USDA, Stoneville, Mississippi; 2. ARS, USDA, Jackson,
Tennessee.

174. Hartwig, Edgar E.; Edwards, Calton J., Jr. 1970. Effects
of morphological characteristics upon seed yield in soybeans.
Agronomy Journal 62(1):64-65. Jan. [3 ref]
• Summary: “Abstract: We measured the effect of several
morphological characters upon seed yield in soybeans...
by transferring each of the characters into a common
background by a backcrossing program. Morphological
characters studied were small seed, large seed, low
number of seeds per pod, high number of seeds per pod,
indeterminate growth, glabrousness, curly pubescence, dense
pubescence, and narrow leaves.” Address: Cooperative
investigations of the Crops Research Division, Agricultural
Research Service, USDA, and the Delta Branch of the
Mississippi Agric. Exp. Station, Stoneville, Miss. 38776.

177. Rebois, R.V.; Epps, J.M.; Hartwig, E.E. 1970.
Correlation of resistance in soybeans to Heterodera glycines
and Rotylenchulus reniformis. Phytopathology 60(4):695700. April. [16 ref]
• Summary: “All Heterodera glycines (soybean cyst
nematode)-resistant soybean cultivars tested were also
resistant to Rotylenchulus reniformis (reniform nematode).”
Address: 1. Research Nematologist, Crops Research Div.,
ARS, USDA, Auburn, Alabama; 2-3. Stoneville, Mississippi.

175. Hartwig, Edgar E.; Jamison, Kathryn W. comps.
1970. The Uniform Soybean Tests: Southern States, 1969.
RSLM (U.S. Regional Soybean Laboratory Mimeograph,
Urbana, Illinois) No. 241. Feb. 131 p. Not for publication.
https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/69soybook.pdf
• Summary: Except for the cover, this document is
typewritten.
Near bottom of title page: “United States Department of
Agriculture. Agricultural Research Service. Crops Research
Division, cooperating with State Agricultural Experiment
Stations.”
Contents: Cooperating personnel. Introduction. Location
of nurseries. Methods. Uniform test, Group IV. Preliminary
Group IV. Uniform test, Group V. Preliminary Group V.
Uniform test, Group VI. Preliminary Group VI. Uniform
test, Group VII. Preliminary Group VII. Uniform test, Group
VIII. Preliminary Group VIII. Address: 1. Agronomist; 2.
Statistical Clerk [Stoneville, Mississippi].
176. Hartwig, E.E.; Epps, J.M. 1970. An additional gene for
resistance to the soybean cyst nematode, Heterodera glycines
(Abstract). Phytopathology 60(4):584. April.
• Summary: Contains: “Abstracts of the 1969 Annual
Meeting of the Northeastern Division of the American
Phytopathological Society.”
Page 584: “The soybean cultivar Peking has been used
as the source of resistance to the soybean cyst nematode in
developing the cultivars Pickett, Dyer, and Scott. Resistance
to Peking is conditioned by three independent recessive

178. Buescher, W.M. 1970. Farm machinery and the
soybean. Soybean Digest. Aug. p. 84-86.
• Summary: “Ironically, not one single machine has ever
been designed speciﬁcally for soybeans. Yet this miracle
crop is today America’s No. 1 cash export.” The soybean
has always used hand-me-down machinery. In the 1930s,
the grain drill (designed for planting grain) was used to drill
soybeans as well. When the failure of drilled beans was
obvious, a corn-planting machine was used as a substitute;
with a few alterations (like adding a soybean plate and
stufﬁng a gunny sack in two out of every three holes of the
drill) it worked to give soybeans planted in 21-inch rows. In
the preherbicide days of the 1930s, drilled soybeans were
lost to weeds.
Or take the cultivator. Corn had always been planted in
rows 42 inches apart because that was the width of the rear
end of the horse or mule that had to cultivate it. So when
corn planters were used to plant soybeans, the soybeans
were planted in 42-inch rows. But soybeans led the switch to
narrow rows, because turning a 42-inch cultivator into a 21inch cultivator was easy.
The thresher was designed to thresh grain, and for
years nobody thought of using it for soybeans–which were
considered a hay crop then anyway, harvested with hay
machinery.
Then along came the combine, which was also designed
to harvest and thresh grain, such as wheat. Nobody thought
of using the early combines to harvest soybeans or corn.
Then some enterprising farmers discovered that soybean
seeds could be sold as a cash crop, and the hand-me-down
grain combine was found to work in soybeans.
At ﬁrst glance all this sounds pretty bad. But maybe
it was actually part of the soybean’s success story. “A
wonderful new crop that did not need expensive singlepurpose machinery.”
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The Great Depression began on 29 Oct. 1929 when the
stock market crashed. The “baby combine and the soybean
marched on the depression scene together and things have
never been the same since. This new machine, in 1933
dubbed the Corn Belt Combine and shown at the Chicago
‘Century of Progress’ World’s Fair, was destined to change
things. ‘Corn Belt’ was too restrictive, so it was renamed
the ‘High Speed’ Combine and that put all the servicemen to
work.
“When enterprising farmers found that it would thresh
not only wheat, barley, rye, and oats–but would thresh
birdseed and soybeans as well–the name All-Crop Harvester
was born.”
“Floating headers will work in almost all crops, but it
was the soybean that brought the ﬂoating header.”
Photos show: (1) A 17-inch-wide display of farm
machinery at a big soybean ﬁeld day in Indiana in the early
1930s. Photo courtesy “Lloyd Hahn, president of Hahn Inc.,
Evansville, Indiana. He says his father, Christ J. Hahn, one
of the ﬁrst soybean growers in southwestern Indiana, helped
to arrange the ﬁeld day and the machinery display. Christ
Hahn bought his ﬁrst combine in 1928.” (2) Harvesting
Laredo soybeans at Mississippi State University in about
1920. Photo courtesy E.E. Hartwig. (3) Allis-Chalmers AllCrop Harvester in soybeans about 1940. (3) New Holland
“Haybine” harvests an early crop of soybean hay. (4) AllisChalmers rear-mounted three-row cultivator behind a tractor
in 1944. Address: Allis-Chalmers.
179. Probst, A.H. 1970. Fifty years of soybean variety
improvement. Soybean Digest. Aug. p. 66-70.
• Summary: Contents: Introduction. The trend to yellow
seed. Common objectives of soybean breeders: High yield,
high oil content, high protein content, disease resistance,
improved seed quality, maturity to ﬁt rotations, shattering
resistance, desirable plant height, lodging resistance, high
podding from soil level. Threat of root rot. Reasons for
yields of 100 bushels/acre.
“Soybean varieties have played a vital role in the
expansion of soybean production and in the development of
a soybean industry which has been favorable to the producer,
the processor, and the consumer in the U.S. Soybeans were
scarcely known in the U.S. before the beginning of the 20th
century. Prior to the numerous introductions by the U.S.
Department of Agriculture beginning in 1898, there were not
more than eight varieties grown in the U.S.
“The slow but steady growth of the soybean crop in
the early part of this century, especially up. to 1920, was
tied mainly to its use as a forage crop. The crop was used
extensively for hay, and to a lesser extent for soilage, silage,
green manure, lambing- or hogging-off when grown as a
companion crop with corn, and for direct feeding of the
beans.
“The importance of soybeans as grain in this early

period related primarily to production of seed for the above
purposes. When ofﬁcial production estimates of the crop
became available in 1924, of the 1,782,000 acres produced,
only 448,000, or 25%, were harvested for beans. It was not
until 1941 that 5,881,000 acres harvested for beans surpassed
the 5,510,000 acres grown for all other purposes.
“The development of the soybean processing industry
was nudged into being mainly by World War I when
there was such a shortage of fats and oils in the U.S. that
it was necessary to import Manchurian soybean oil. The
industrialization of an otherwise entirely farm crop in the
U.S. began to take place.
“Although a processing industry was emerging, the need
of high-oil-type soybeans continued to have competition
from hay-type soybeans. The acreage for hay reached
4.8 million acres in 1940 and then declined very rapidly.
Production of soybeans for processing increased at a
phenomenal rate following the start of World War II in 1941.
“Thus, through the ﬁrst 15 to 20 of the past 50 years
there was still considerable work done in the development
of soybean varieties for hay and nongrain uses. There was
an increasing emphasis on development of varieties with
a high-oil content as well as emphasis on the development
of vegetable varieties for human consumption. In this early
period there was a shift in emphasis from black- or brownseeded hay types to yellow-seeded varieties which were thinstemmed and would serve a dual purpose for both hay and
processing for oil and meal.
“The trend to yellow seed: There was a trend to
produce meal only from yellow-seeded soybeans to give a
uniform-appearing product. This trend was a factor in t h e
development of yellow-seeded varieties.
“Of major importance in variety development in the
past 50 years has been the introduction of many varieties and
types from the Orient and other areas of the world.
“Well over 10,000 introductions have been brought into
the U.S. since 1898. Approximately 4,775 introductions were
brought in by W.J. Morse and P.H. Dorsett who spent 2½
years during 1929-1931 on an agricultural exploration trip in
Japan, Korea, and Manchuria.
“The germplasm collection today numbers about 3,200
types plus nearly 300 named varieties. These introductions
range from very early to very late in maturity and serve as a
base for the development of superior varieties.
“Through 1940 most varieties were released either as
direct introductions, rogued introductions, or selections
from introductions. Some selections from introductions may
have been of hybrid origin. A few varieties developed from
introductions which played an important role in the rapid
expansion of acreage planted for processing 20-50 years
ago included Dunﬁeld, Illini, Manchu, Richland, Mukden,
Mandarin, Habaro, Boone, Patoka, and Roanoke. All
vegetable-type varieties up to 1956 were introductions.
“Only a few varieties released through 1940 are
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known to have come from artiﬁcial hybridization-breeding
programs. These include Mamloxi, Mamotan, Mamredo,
Ogden, Volstate, Tennessee Non-pop, Oloxi, Pee Dee, and
Yelredo.
“Of this group, only Ogden, with numerous good
qualities sought in varieties today, was grown extensively for
a long period. The popularity of Ogden was such that nearly
30 years after its release in 1941 some of it was still being
grown commercially.
“Following 1940, and especially after 1950 there have
been few varieties released which have come directly from
introductions. A few varieties, developed mainly by farmers
or seedsmen, have originated as selections from released
varieties. These varieties have seldom, if ever, been a distinct
improvement over the best varieties recommended by
experiment stations at the time of their release.
“The establishment of the U.S. Regional Soybean
Industrial Products Laboratory (now the U.S. Regional
Soybean Laboratory) in 1936 at Urbana, Illinois, brought
about a tremendous increase in soybean breeding. Variety
development immediately lost its provincialism and went
‘big league’ to have an immediate impact nationally and
eventually internationally. Today, the efforts of personnel
working both within the agricultural experiment stations and
the U.S. Department of Agriculture are reﬂected in better
varieties in many parts of the world, including some areas
where the soybean originated.
“Soybean breeders generally have had a common set of
objectives in developing new varieties which include:
“High yield
“High oil content
“High protein content
“Disease resistance
“Improved seed quality
“Maturity to ﬁt rotations
“Shattering resistance
“Desirable plant height
“Lodging resistance
“High podding from soil level
“These objectives in total add up to the development
of higher yielding, higher protein, and higher-oil-content
varieties–all of which are direct beneﬁts to the producer, the
processor, and the consumer.
“Threat of Root Rot: During the American Soybean
Assn.’s 50-year period there have been times when soybean
breeders have had to make a quick change in direction
to meet emergencies. The inroad on yield and the threat
to eliminate soybeans as a crop created by phytophthora
root-rot, especially in parts of Ohio, Indiana, Ontario, the
[Mississippi] Delta area, and elsewhere, dictated immediate
action. Phytophthora root-rot-resistant varieties were
developed and released in the early 1960’s. There has been
a succession of resistant varieties since to minimize effects
of the disease. Resistance to other diseases are available

in numerous other varieties to minimize losses and avoid
emergencies.
“The emergency created by the presence and spread
of the cyst nematode required a crash breeding program.
Obstacles were overcome and varieties were developed
quickly which changed the emergency into ‘production as
usual.’ New resistant varieties are now a part of breeding
programs where the cyst nematode is a problem.
“Several extensive soybean breeding programs are
devoted now to the development of brown-stem-rot-resistant
varieties and to improve quality of seed in varieties. These
are major problems in extensive soybean-producing areas.
“Soybean breeders have recognized the need for
special-purpose varieties, especially for foreign markets.
Several vegetable-type and high-protein varieties have been
developed.
“Today, there are many excellent varieties available to ﬁt
any production area from about 27º latitude in Florida to near
50º latitude in Canada A recent listing of the leading soybean
varieties for the U.S. and Canada included 39, plus seven
special-use varieties, ﬁve of which were vegetable types and
two were high-protein types.
“Since 1943 over 80 varieties have been or are in the
process of registration by the American Society of Agronomy
or, more recently, the Crop Science Society of America.
“The major part of soybean-variety development in the
past has been accomplished by public agencies, particularly
the agricultural experiment stations and the U.S. Department
of Agriculture. At least one private company has been
breeding soybeans for many years; a few for shorter periods”
(Continued). Address: USDA Research Economist, and Prof.
of Agronomy, Purdue Univ. [Indiana].
180. Probst, A.H. 1970. Fifty years of soybean variety
improvement (Continued–Document part II). Soybean
Digest. Aug. p. 66-70.
• Summary: (Continued): “During the past few years, a
few number of private companies have entered the ﬁeld of
soybean breeding and the development of private-brand
soybean varieties, some rather extensively and others to a
lesser extent. Still other companies may become active in
this endeavor if Congress passes the Plant Variety Protection
Bill. This recent activity in soybean breeding is certain to
bring many new varieties on the market. Much progress has
been made in soybean-variety improvement in the past 50
years. Yield, one of the best criteria with which to measure
progress, has increased from a national average of 11 bu/a in
1924 to the alltime high of 27.3 in 1969.
“The impact of recently released, improved varieties
should put the national yield average above 30 bu/a in a
few years. Some individual state yields have risen from a
lowly 11-to-12 bu/a in 1924 to 33 to 33.5 in 1969, which are
alltime highs.
“Reasons for the 100-bu. yields: In recent years a
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number of top soybean growers, who have put all their
know-how into production, have consistently produced
above 60 bu/a. Some have reported just above 100 bu/a.
This yield progress is not due to better varieties alone. Yield
depends also on many cultural improvements. But today’s
varieties do have the genetic potential to produce!
“As an average overall of today’s varieties, there has
been a reasonably good improvement in oil and protein
content over varieties developed and used in the past several
decades. Natural shattering losses of seed are of little or no
concern in today’s varieties. Many varieties have a marked
resistance to lodging. Also, many varieties pod well above
the ground, which helps to minimize seed loss. Most of
today’s varieties have resistance to one or even several
important diseases.
“No review of the past 50 years of soybean improvement
would be complete without recognizing those men who have
administered the work. This includes all the administrators
in many agricultural experiment stations and the U.S.
Department of Agriculture who have quietly, but effectively,
helped bring the soybean crop to its place of prominence. Of
particular note are those men who have guided the soybean
improvement program as USDA soybean project leaders,
including the late W.J. Morse, 1907-1949, who probably
did more than any other man to bring soybeans to their state
of improvement and prominence today; Dr. M.G. Weiss,
1950-1953, now assistant to deputy administrator, Farm
Research. USDA; Dr. H.W. Johnson, 1953-1964, now head,
department of agronomy and plant genetics, University
of Minnesota; Dr. R.W. Howell, 1964-1965, now chief,
oilseed and industrial crops research branch, crops research
division, Agricultural Research Service, USDA; and Dr. B.
E. Caldwell, 1966-present.
“Also playing an important role in soybean development
are those men who have directed the work of the U.S.
Regional Soybean Laboratory at Urbana, Illinois. These
include J.L. Cartter, 1936-1965; Dr. R.L. Bernard, interim
geneticist-in-charge, 1966; and Dr. R.L. Cooper, 1967 to
present.
“Dr. E. E. Hartwig has coordinated the work in the
southern states since 1948 and has contributed immeasurably
to variety development in that area.”
A large portrait shows: George Kimmons (Ozark,
Missouri; the ﬁrst person to get 100 bu/acre yields, in 1968
with 109.6 bu/acre).
Small portrait photos across the top of page 70 show:
W.J. Morse. M.D. Weiss. H.W. Johnson. R.W. Howell. B.E.
Caldwell. J.L. Cartter. R.L. Bernard. R.L. Cooper. E.E.
Hartwig. Address: USDA Research Economist, and Prof. of
Agronomy, Purdue Univ. [Indiana].
181. Soybean Digest. 1970. ASA’s honorary life members
1946-1969. Aug. p. 40-41.
• Summary: See next page. A full-page photo shows

individual photos of the men awarded this honor: 1946–
W.J. Morse,* agronomist, USDA, president, ASA; W.L.
Burlison,* chief, agronomy division, University of Illinois,
president, ASA. 1947–I.C. Bradley, J.C. Hackleman, G.G.
McIlroy. 1948–J.B. Edmondson, David G. Wing, C.M.
Woodworth. 1949–Keller E. Beeson, Jacob Hartz Sr., E.F.
(Soybean) Johnson.
1950–G.H. Banks, E.J. Dies, Taylor Fouts. 1951–Frank
S. Garwood, James W. Hayward. 1952–Garnet H. Cutler.
1953–George M. Briggs. 1954–J. Ward Calland. 1955–Geo.
M. Strayer. 1956–J.L. Cartter, John P. Gray. 1957–Howard L.
Roach, Ersel Walley. 1958–Harry W. Miller. 1959–John W.
Evans, W.E. Hodgson.
1960–Frederick Dimmock, Edgar E. Hartwig. 1961–
Shizuka Hayashi, Albert H. Probst. 1962–Chester B. Biddle,
Joseph E. Johnson. 1963–Allan K. Smith, C.R. Weber. 1964–
A.J. Ohlrogge, Leonard F. Williams. 1965–Russell Davis,
Jake Hartz Jr. 1966–Dwayne Andreas, Dale W. McMillen.
1967–Whitney Eastman, Chas. V. Simpson. 1968–Herbert
W. Johnson, John Sawyer, Walter W. Sikes. 1969–Frederic R.
Senti, Hays Sullivan.
As shown above with Burlison and Morse, with each
person’s name is give their current position or title, whether
or not they are still living (* = deceased), and ofﬁces they
have held in the American Soybean Association (ASA). Page
41 is ﬁlled with small, individual photos of each of ASA’s
honorary life members.
182. Caldwell, B.E.; Hartwig, E.E. 1970. Serological
distribution of soybean root nodule bacteria in soils of
southeastern USA. Agronomy Journal 62(5):621-22. Sept/
Oct. [5 ref]
• Summary: “Abstract: Four soybean genotypes were
sampled in eight different plantings during the years
1967 and 1968, to determine the variability in Rhizobium
japonicum population... Results indicate that an effective
relationship can be established between a soybean genotype
and a wide range in serogroups of R. japonicum.” Address:
Research Agronomists, Crops Research Div., ARS, USDA,
Beltsville, Maryland 20705, and Stoneville, Mississippi..
183. Dunleavy, J.M.; Hartwig, E.E. 1970. Sources of
immunity from and resistance to nine races of soybean
downy mildew fungus. Plant Disease Reporter 54(10):90102. Oct. [2 ref]
• Summary: “Abstract: A collection of soybean varieties
and soybean plant introductions was observed in the ﬁeld
for 5 years for immunity from Peronospora manshurica,
the downy mildew fungus. Of approximately 300 genotypes
evaluated in the ﬁeld, only eight were never found to be
infected. From further evaluation in the greenhouse with
races 2, 8, 10, 12, 13, and 16-19, only four were immune
to these races.” Address: 1. Iowa Agriculture and Home
Economics Exp. Station; 2. Mississippi Agric. Exp. Station,
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Delta Branch, Stoneville.
184. Hartwig, Edgar E. 1970. Growth and reproductive
characteristics of soybeans [Glycine max (L.) Merr.] grown
under short-day conditions. Tropical Science 12(1):47-53. [4
ref]
• Summary: Discusses the growth and reproductive
characteristics of soybeans grown at Stoneville, Mississippi
(33º N), Gainesville, Florida (20º N), Mayaguez, Puerto Rico
(18º N), and Uberaba, Brazil (19º S). Nearly all commercial
U.S. soybean varieties ﬂowered in less than 30 days when
planted at Mayaguez, Puerto Rico. Address: Delta Branch,
Mississippi Agric. Exp. Station.
185. Hartwig, Edgar E.; Jamison, Kathryn W. comps.
1971. The Uniform Soybean Tests: Southern States, 1970.
RSLM (U.S. Regional Soybean Laboratory Mimeograph,
Urbana, Illinois) No. 247. Feb. 131 p. Not for publication.
https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/70soybook.pdf
• Summary: Except for the cover, this document is
typewritten.
Near bottom of title page: “United States Department of
Agriculture.
“Agricultural Research Service.
“Crops Research Division.
“Cooperating with State Agricultural Experiment
Stations.”
Contents: Cooperating personnel. Introduction. Strain
identiﬁcation. Location of nurseries. Methods. Uniform test,
Group IV. Preliminary Group IV. Uniform test, Group V.
Preliminary Group V. Uniform test, Group VI. Preliminary
Group VI. Uniform test, Group VII. Preliminary Group VII.
Uniform test, Group VIII. Preliminary Group VIII.
Page 1: Compiled: “From data supplied by:
“John Schillinger, Maryland.
“B.E. Caldwell, Maryland
“E.L. Wisk, Georgetown, Delaware
“G.D. Jones, Orange, Virginia
“H.M. Camper, Warsaw, Virginia
“M.T. Carter, Petersburg, Virginia
“M.W. Alexander, Holland Virginia
“C.A. Brim, North Carolina
“J.B. Pitner, Florence, South Carolina
“H.L. Musen, Blackville, South Carolina
“E.B. Eskew, Clemson, South Carolina
“J.J. Stanton, Jr., Hartsville, South Carolina
“H.B. Harris, Experiment, Georgia
“C.D. Fisher, Blairsville, Georgia
“W.H. Marchant, Tifton, Georgia
“J.K. Boseck, Belle Mina, Alabama
“H.F. Yates, Fairhope, Alabama
“Kuell Hinson, Gainesville, Florida
“Dan Gorbet, Marianna, Florida

“W.H. Chapman, Quincy, Florida
“R.L. Smith, Jay, Florida
“W.W. Kilby, Poplarville, Mississippi.
“J.W. McMillan, Newton, Mississippi
“D.B. Egli, Kentucky
“C.R. Tutt, Princeton, Kentucky
“R.L. Bernard, Urbana, Illinois
“D.R. Browning, Carbondale, Illinois
“V.D. Luedders, Columbia, Missouri
“Elmer Counce, Martin, Tennessee
“J.R. Overton, Jackson, Tennessee
“E.E. Hartwig, Stoneville, Mississippi
“L.A. Duclos, Portageville, Missouri
“C.E. Caviness, Arkansas
“Curtis Williams, Baton Rouge, Louisiana
“R.N. Flint, St. Joseph, Louisiana
“J.L. Rabb, Curtis, Louisiana
“J.H. Davis, Crowley, Louisiana
“G.L. Kilgore, Columbus, Kansas
“J.S. Kirby, Oklahoma
“K.B. Porter, Bushland, Texas
“D.F. Owen, Halfway, Texas
“R.D. Brigham, Lubbock, Texas
“J.P. Craigmiles, Beaumont, Texas.”
“Strain identiﬁcation: The strains designated by number
carry a letter preﬁx [in this report]. This letter identiﬁes
where each strain was selected
“Co–Coker’s Pedigreed Seed Co., Hartsville, South
Carolina
“D–Delta Branch Exp. Station and U.S. Regional
Soybean Laboratory
“F–Florida Agric. Exp. Station and U.S. Regional
Soybean Laboratory
“Ga–Georgia Agricultural Experiment Station
“L–Illinois Agric. Exp. Station and U.S. Regional
Soybean Laboratory
“La–Louisiana Agricultural Experiment Station
“Md–Maryland Agric. Exp. Station and U.S. Regional
Soybean Laboratory
“N–North Carolina Agric. Exp. Station and U.S.
Regional Soybean Laboratory
“R–Arkansas Agricultural Experiment Station
“S–Missouri Agric. Exp. Station and U.S. Regional
Soybean Laboratory
“UD–Delaware Agricultural Experiment Station
“V–Virginia Agricultural Experiment Station.” Address:
1. Agronomist; 2. Statistical Clerk [Stoneville, Mississippi].
186. Edwards, Calton J., Jr.; Hartwig, Edgar E. 1971. Effect
of seed size upon rate of germination in soybeans. Agronomy
Journal 63(3):429-30. June. [3 ref]
• Summary: The seed was divided into three groups by
weight per 100 seeds: 9.5 gm, 13.6 gm, and 22.6 gm.
When grown in Sharkey clay soil: “The small and medium
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seed size gave more rapid emergence and greater root
development than the large seed for each soil moisture
level where germination occurred.” Address: 1. Research
Agronomist, Plant Science Research Div., ARS, USDA,
Stoneville, Mississippi.
187. Soybean Digest. 1971. Highest USDA award to
Hartwig. June. p. 15.
• Summary: “Dr. Edgar E. Hartwig, Agricultural Research
Service agronomist at Stoneville, Mississippi, has received
the distinguished service award, the highest award of the
U.S. Department of Agriculture. The citation: ‘For creative
research in soybean breeding and varietal development,
and for inspiring leadership of soybean production that has
been a signiﬁcant factor in the growth of the U.S. soybean
industry.’
“Dr. Hartwig has been an innovator and pioneer in the
expansion of soybeans in the U.S., Mexico, South America,
and elsewhere. He has furnished personal leadership with
the 13 experiment stations in the southern U.S. over the past
27 years. Since Dr. Hartwig began his soybean breeding
program in 1943, soybean production has increased 29
times. He assumed the role of coordinator of the testing and
evaluation program in the South in 1948. The variety Lee
developed by Dr. Hartwig at one time occupied 70%-80% of
the planted acreage in the southern states, and still occupies
millions of acres.
“Dr. Hartwig’s leadership has been especially valuable
in Mexico, Brazil, Colombia, and India. The varieties
Batsoto 66 and Cajene were released from the Mexican
program after development from populations provided
to Mexican scientists by Dr. Hartwig. He was elected an
honorary life member of the American Soybean Assn. in
1960.” A photo shows Dr. Hartwig.
188. Hartwig, E.E.; Epps, J.M.; Edwards, C.J., Jr. 1971.
Registration of Pickett 71 soybeans (Reg. No. 87). Crop
Science 11(4):603. July/Aug.
• Summary: “Like its Pickett parent, Pickett 71 has gray
pubescence, purple ﬂowers, tan pod walls, yellow seed
coats, and brownish-black hila. Also, like Pickett, it is highly
resistant to races 1 and 3 of the soybean cyst nematode
(Heterodera glycine) and, in addition, is resistant to
phytophthora rot (Phytophthora megasperma var. sojae).
Like its Pickett and Lee parents, it is resistant to the foliar
diseases bacterial pustule, wildﬁre, and target spot. It is
susceptible to root-knot nematodes (Meloidogyne incognita).
Pickett 71 is similar to Pickett and Lee in seed holding and
maturity.
“Seed was released in 1971 in North Carolina,
Tennessee, Missouri, Arkansas, Louisiana, and Mississippi.
The Mississippi Agricultural Experiment Station is
responsible for maintenance of breeder seed.”
Note: “George Edward Pickett (January 16, 1825–July

30, 1875) was a career United States Army ofﬁcer who
became a major general in the Confederate States Army
during the American Civil War. He is best remembered for
leading Pickett’s Charge, the futile and bloody Confederate
offensive on the third day of the Battle of Gettysburg
that bears his name” (Source: Wikipedia). Address: 1.
Agronomist, Delta Branch, Mississippi Agricultural
Experiment Station, Stoneville, Mississippi.
189. Kilen, T.C.; Hartwig, E.E. 1971. Inheritance of a
light-quality sensitive character in soybeans. Crop Science
11(4):559-61. July/Aug. [10 ref]
• Summary: “Abstract: Flowering of the soybean...
cultivars `Lee’ and `Hill’ (insensitive to light quality) was
delayed when grown in light from cool-white ﬂuorescent
lamps at a 15-hr photoperiod, or in natural daylight with
the photoperiod extended to 15 hr by illumination with
ﬂuorescent lamps. `Arksoy’ and `Dorman’ (sensitive to
light quality) ﬂowered 28 to 30 days after emergence when
grown under the same conditions.” Address: Geneticist and
Research Agronomist, Plant Science Research Div., ARS,
USDA, Stoneville, Mississippi 38776.
190. Kincade, R.T.; Laster, M.L.; Hartwig, E.E. 1971.
Simulated pod injury to soybeans. J. of Economic
Entomology 64(4):984-85. Aug. 1. [2 ref]
• Summary: “The bollworm, Heliothis zea (Boddie), is
one of the major insects attacking soybeans in Mississippi.
Although it is obvious that control of severe bollworm
infestations will increase yield, entomologists do not agree
on the infestation levels that will cause yield losses.”
Address: 1. Graduate Research Asst., Dep. of Entomology,
Mississippi State Univ., State College, Miss. 39762.
191. Birchﬁeld, W.; Williams, C.; Hartwig, E.E.; Brister,
L.R. 1971. Reniform nematode resistance in soybeans. Plant
Disease Reporter 55(12):1043-45. Dec. [7 ref]
• Summary: “Abstract: Resistance to the reniform nematode
was found in several soybean breeding lines and cultivars.
Plant reaction was classiﬁed into three groups: resistant,
moderately resistant, and susceptible. ‘Pickett’, ‘Pickett
71’, ‘D68-78’, ‘D68-80’. D68-128’, ‘D68-180’, and ‘D68185’were resistant. ‘D68-201’, D68-214’, ‘D68-216’, and
‘D68- 221’ were moderately resistant. ‘D68-73’, ‘D68-197’,
‘D68-204’, ‘Bragg’, ‘D64-4636’, ‘F66-1166’, ‘Ransom’,
‘Bossier’, and ‘R68-105’ were susceptible. All cultivars
and breeding lines resistant to soybean cyst nematode were
not resistant to reniform nematode. Separate, but probably
linked, genes for resistance to these two nematodes are
thought to occur.”
“Introduction: The reniform nematode, Rotylenchulus
reniformis Linford & Oliveira, has been observed associated
with soybeans in Louisiana for the past decade.” Address:
Research Plant Pathologist, Plant Science Research Div.,
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Asst. Prof. of Agronomy, Louisiana State Univ., Research
Agronomist, and Agricultural Research Technician, Plant
Science Research Div., ARS, USDA, Louisiana State Univ.,
Baton Rouge, Louisiana, and Delta Branch Research Station,
Stoneville, Mississippi, respectively.
192. USDA Plant Inventory. 1971. Plant material introduced
January 1 to December 31, 1969 (Nos. 338614 to 346863).
No. 177. 278 p.
• Summary: Soybean introductions: Glycine max (L.)
Merrill. Leguminosae. 341241-341264 (p. 72). “From
Mississippi. Seed grown at Delta Branch Experiment Station,
Stoneville. Numbered March 17, 1969.” Variety sources
and names: Australia via Israel (1); Seminole. Australia via
Tanganyika (7); Hernon 237, Red Tanner, Yellow Kedele,
Avoyelles, CNS, Sangalo. Australia (1); 16680. Australia
via Sudan (1); Congo. Australia via Taiwan (1); Biloﬁeld.
Brazil (1); Amerelo Giganti. Sudan (3); CMS, RI 84, HLST.
Vietnam (2); E32, Nam Vang.
Tanganyika via El Salvador (6); HLS 154, HLS 167,
HLS 219, HLS 239, HLS 241, HLS 263. Liberia Strain.
Liberia. Maturity group VI.
Note 1. HLS numbers come from Tanganyika, where
the varieties were bred in the early 1960s. The “HLS”
designation is probably derived from the names of the
parents, Hernon + Light Speckled.
Note 2. The format of this document and the HLS
numbers seem to indicate that this “Liberia Strain” came to
the USA from Tanganyika via El Salvador. In other words,
it started in Liberia, then went to Tanganyika, then to El
Salvador, and then to Stoneville, Mississippi. We do not
know how it got to Liberia.
Talk with Dr. Randall Nelson, curator of the U.S.
Soybean Germplasm Collection, Urbana, Illinois. 1997. Nov.
24. “Liberia Strain” is probably not a varietal name; it just
means that this seed probably came from Liberia. We do
not know where the variety was before it went to Liberia.
Dr. Hartwig, who was the curator of the Southern Soybean
Collection in Stoneville, Mississippi at the time, probably
received this soybean strain from somebody in Liberia,
entered it in the register, then grew it out. There is no
additional information about many soybean accessions from
the southern collection aside from that which appears in the
USDA Plant Inventory. Address: Washington, DC.
193. Hartwig, E.E.; Epps, J.M. 1972. Breeding soybeans
with resistance to nematodes. Soybean News (NSCIC)
23(2):2-3. Jan.
• Summary: “’Nematodes are interesting and remarkable
creatures that escape the average eye and mind because of
their hidden existence beneath the hide of man and beast
and sheltering cloak of mother earth. They make themselves
known to us in the itch we scratch, the plant that declines
and dies. Yet to really know them we must use a magniﬁer

or microscope to see them, because most nematodes are very
small and to make things more difﬁcult nearly transparent.’
“Soybeans have nematode problems. Several different
types are known to cause yield reduction. Two types which
have received most attention in our research program are
the root-knot nematode and the soybean cyst nematode. We
have recognized the root-knot nematode as being injurious to
soybeans for many years, but the soybean cyst nematode was
ﬁrst recognized as a problem in the U.S. in 1954. Each of
these nematodes is more likely to cause problems on coarse
textured soils than on ﬁne textured clays.
“The root-knot nematode is given the name Meloidogyne
incognita while the soybean cyst nematode is Heterodera
glycines. Soybean varieties and strains differ in their reaction
to nematode feeding and reproduction. Similarly we have
biological differences among nematodes. For example,
the root-knot nematodes in a ﬁeld in South Carolina may
not reproduce on the variety Bragg, but those in a ﬁeld in
Louisiana may reproduce and cause injury. Our objective in
the development of improved varieties is to recognize these
differences and incorporate levels of resistance that will
protect a variety from as many strains of the nematode as
possible.
“Jackson, released in 1953, was the ﬁrst soybean
variety for which resistance to root-knot nematodes was an
objective in its development. Jackson derived its resistance
from Palmetto–an introduction from Nanking, China. Other
varieties with resistance to root-knot nematodes are Bethel,
Delmar, Hill, and Bragg. Bethel and Delmar derived their
genes for resistance from the breeding line FC33243. Bragg
derived its resistance from Jackson, while the resistance of
Hill resulted from a recombination of genes which gave it a
higher level of resistance than any of its parents. Laredo, an
old hay type variety, was recognized as having a high level
of root-knot nematode resistance many years before our
current breeding program was initiated.
“One of our earlier attempts to determine whether strains
of root-knot nematodes behaved differently on soybean
varieties which we considered to be resistant was made in
1957. We arranged to have plantings made on soils known
to be infested with root-knot nematodes in the Eastern
Coastal areas. These plantings were made at two locations
in Delaware, two in South Carolina, and at one location in
North Carolina and Florida. The resistant varieties included
were rated as resistant in each of the six plantings.
“More recently we have obtained reports that varieties
reported to be resistant were not resistant in all areas. Dyer,
rated resistant in west Tennessee, was not resistant when
grown in a ﬁeld in northeast Arkansas. Similarly Bragg was
injured by root-knot nematodes in areas of ﬁelds in west
Florida.
“Isolates of root-knot nematodes from several of these
problem areas have been assembled at the West Tennessee
Experiment Station at Jackson for further studies. A series

© Copyright Soyinfo Center 2014

BIOGRAPHY OF EDGAR E. HARTWIG (1913-2018) 146
of small ﬁeld plots have been established for evaluating
breeding lines of soybeans with each of these root-knot
isolates. Studies are also conducted in the greenhouse.
“Preliminary results are encouraging that we do have
breeding lines that have a wider range root-knot resistance
than do the varieties now in production. One of the more
promising strains, D68-6344, has genes for resistance from
Laredo and Hill which appear to give it a wider range of
resistance than either parent. D69-9801 also appears to have
a higher level of resistance than Laredo. Strains such as this
also have resistance to the major leaf diseases as well as
resistance to phytophthora rot.
“It is only by testing against nematodes from the various
problem areas that we can determine whether we have an
adequate level of resistance. In adding resistance to a newly
recognized type, we must guard against losing resistance to a
previously recognized type.
“The cyst nematodes was recognized as a problem
in 1954 and resistant types were identiﬁed in 1957. The
resistant variety Pickett was made available for seed
producers in 1966. Two additional varieties, Custer and Dyer,
were planted for increase in 1967. By 1970, Pickett was the
major variety grown in west Tennessee. The varieties Pickett,
Custer, and Dyer derived their resistance from the blackseeded hay type variety Peking. The resistance of Peking had
been established by testing against soybean cyst nematodes
from ﬁelds in North Carolina, Tennessee, Missouri, and
Arkansas. The varieties Pickett, Custer, and Dyer were
evaluated against nematodes from these same areas.
“More recently, as resistant varieties are being widely
grown, damage to the resistant varieties has been observed.
We had previously recognized some differences among
isolates of the soybean cyst nematode in their behavior on
different soybean strains. On the basis of these differences,
the isolate from North Carolina was designated as race 1, the
isolate from Virginia as race 2, and the original isolate from
the Mississippi Valley area as race 3. The new isolate which
reproduces on our resistant varieties such as Pickett has been
designated as race 4. Lespedeza has been identiﬁed as a
host for the soybean cyst nematode. Field observations lead
us to believe that soybean cyst nematodes were present on
lespedeza in many ﬁelds before soybean production became
a common practice. Race 4 could have been present in these
ﬁelds on lespedeza in much slower numbers than race 3.
“With race 4 as a problem, it was again necessary
to survey our soybean germplasm collection in search of
an adequate level of resistance. Several types previously
identiﬁed as resistant to races 1 and 3 had plants with a high
level of resistance to race 4. Crosses were made in 1970 and
F2 populations grown in 1971 to add race 4 resistance to our
better strains having the Pickett type of resistance.
“Resistance to root-knot nematodes or cyst nematodes
alone is not sufﬁcient. For example, nematodes are more
likely to be a serious problem on coarser textured soils,

while phytophthora rot is more likely to be a problem on
slowly drained, ﬁne textured soils. Yet both soil types may
occur in the same ﬁeld. Pickett, resistant to cyst nematodes,
was susceptible to phytophthora rot and growers suffered
losses from phytophthora rot on the more slowly drained
portions of their farms. Pickett 71 combines resistance to
cyst nematodes (not race 4) and phytophthora rot. We have
promising strains that also combine resistance to root-knot
nematodes along with resistance to cyst nematodes and
phytophthora rot and to which we hope to add resistance to
race 4 of the cyst nematode.
“Disease and nematode resistance will reduce the
hazards to production on many soils. However, these
resistant varieties must also be highly productive on soils that
do not have problems. Our goal is to attain maximum yields
with a minimum of risk.” Address: 1. Research Agronomist,
Plant Science Research Div., Agricultural Research Service,
USDA, working in cooperation with the Delta Branch
Mississippi Agric. Exp. Station, Stoneville, Mississippi; 2.
Nematologist, Plant Science Research Div., ARS. USDA,
West Tennessee Experiment Station, Jackson, Tennessee.
194. McWhorter, C.G.; Hartwig, E.E. 1972. Competition of
johnsongrass and cocklebur with six soybean varieties. Weed
Science 20(1):56-59. Jan. [13 ref]
• Summary: “Abstract: Heavy infestations of johnsongrass
(Sorghum halepense (L.) Pers.) reduced the yield of six
soybean... varieties 23 to 42% with both hand-harvesting
and mechanical-harvesting over a 3-year period. ‘Davis’,
‘Lee’, and ‘Bragg’ varieties produced signiﬁcantly higher
yields than did ‘Semmes’, ‘Jackson’, or ‘Hardee’ when
grown in weed-free plots, but ‘Bragg’ produced signiﬁcantly
higher yields than all other varieties when grown with
johnsongrass.”
Note: According to Google Scholar, this is the 4th most
widely cited article (cited by 155) of which E.E. Hartwig
is an author. Address: Plant Physiology and Agronomy,
Plant Sciences Research Div., ARS, USDA, Stoneville,
Mississippi.
195. Hartwig, Edgar E.; Jamison, Kathryn W. comps.
1972. The Uniform Soybean Tests: Southern States, 1971.
RSLM (U.S. Regional Soybean Laboratory Mimeograph,
Urbana, Illinois) No. 249. Feb. 131 p. Not for publication.
https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/70soybook.pdf
• Summary: Except for the cover, this document is
typewritten.
Near bottom of title page:
“United States Department of Agriculture.
“Agricultural Research Service.
“Plant Science Research Division.
“Cooperating with State Agricultural Experiment
Stations.”
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Contents: Cooperating personnel. Introduction. Strain
identiﬁcation. Location of nurseries. Methods. Uniform test,
Group IV. Preliminary Group IV. Uniform test, Group V.
Preliminary Group V. Uniform test, Group VI. Preliminary
Group VI. Uniform test, Group VII. Preliminary Group VII.
Uniform test, Group VIII. Preliminary Group VIII. Address:
1. Agronomist; 2. Statistical Clerk [Stoneville, Mississippi].
196. Soybean Digest. 1972. Soybean research: Funded by
farmer checkoff. Aug. p. 16-20, 22-23.
• Summary: “Soybeans are one crop free of government
control–and also free of payments for not planting. The
prime reason soybeans are free of control is that soybean
people have always been market oriented, and willing to
put up their own funds in support of that philosophy. For 15
years farmers and processors have been ﬁnancing worldwide
market development activities for soybeans, as American
Soybean Assn. President Harold Kuehn pointed out to the
House appropriations subcommittee last April.
“The results of this do-it-yourself approach have been
nothing short of tremendous. As U.S. farmers were forced
to reduce their corn and cotton acres during the 1960’s, they
could turn to soybeans because of their growing markets.
And soybeans, beginning as a little-known crop, moved up
the ladder with astonishing rapidity to the nation’s No. 1
export crop, then No. 1 cash crop.
“And soybean producers have begun to take the same
route with regard to soybean research in various states...
ASA Executive Vice President Ralph Jackson stressed to the
National Soybean Research Coordinating Committee the
need to plan now to solve future problems.”
“The funding of production research on soybeans is
now being done by state checkoff funds, and there will be
more such funding in the future. U.S. soybean producers
are spending $400,000 this year for such research, and will
contribute about $500,000 of their own money next year, all
raised through checkoffs.
“In addition, the National Soybean Processors Assn.
is contributing $500,000 annually for soybean production
research. NSPA has provided funds in the past to support the
research work of ﬁve full-time scientists. Now the policy is
to provide additional funds to undergird the work of current
researchers.
“In addition to grower and processor funding, there is
funding of research by state and federal governments.
“The concept of using the checkoff for funding both
market development and research originated at the ASA
convention in 1968. In 1969, North Carolina, South Carolina,
and Louisiana passed the necessary enabling acts, followed
by Mississippi and Texas in 1970; Arkansas, Florida,
Virginia, and Georgia in 1971; and Iowa in 1972.
“Now the checkoff is operating in ten states and Illinois
is in the process of establishing constitutional authority for a
checkoff system.

“As outlined by the National Soybean Research
Coordinating Committee [established in March 1972 under
the sponsorship of the agricultural Research Policy Advisory
Committee], checkoff funds in general should be used for
short-term, quick-payoff types of research that show concrete
results. Federal and state funds can be best used for basic
research where the results may be less tangible and longer in
coming.”
Details on research projects and current checkoff
funding for research in the following states are given:
Mississippi ($58,000), Georgia ($40,000), Texas ($2,250),
Arkansas ($117,766, the leader in funding), South Carolina
($22,500), Louisiana ($70.945), Iowa ($26,000), Virginia
($10,000), Florida ($10,000), and North Carolina ($40,273).
Research Foundation funding: The Iowa Soybean Promotion
Board has two unique concepts in mind when it allocates
funds for market development and research. First, it tries
to involve the state soybean association in decisionmaking.
Second, it tries to induce the state association and its
members to think of research as a national effort, rather than
just an individual state effort. Photos show William Colville,
Harold Musen, Edgar Hartwig.
197. Epps, J.M.; Hartwig, E.E. 1972. Abstracts of papers
presented at the Eleventh Annual Meeting of the Society
of Nematologists, Raleigh, North Carolina, August 1-4.
1972: Reaction of soybean varieties and strains to race 4 of
soybean cyst nematode. J. of Nematology 4(4):4. Oct.
• Summary: “Race 4 of Heterodera glycines attacks
all commercial varieties of soybeans recommended in
Tennessee, Arkansas, and Missouri.” Address: Plant Science
Research Division, Agricultural Research Service, USDA
Agriculture, Jackson, Tennessee 38301 and Stoneville,
Mississippi 38776.
198. Hartwig, Edgar E. 1972. Utilization of soybean
germplasm strains in a soybean improvement program. Crop
Science 12(6):856-59. Nov/Dec. [11 ref]
• Summary: “Material was selected from four crosses for
further study. Degree of susceptibility of the susceptible
parent to the diseases phytophthora rot or bacterial pustule
inﬂuenced the percentage of resistant types found among Fn
lines. The lines selected on the basis of disease reaction or
chemical composition produced yields which averaged 70 to
80% of the yield for Hill.”
The varieties Arksoy, Ogden, Lee and Hill are discussed.
“Even though the cultivars now being grown yield
appreciably better than the original introductions, the
suggestion is frequently made that the yield level of soybeans
would be higher if commercially grown cultivars had a
broader genetic base.” Address: Research Agronomist, Plant
Science Research Div., ARS, USDA, Stoneville, Mississippi.
199. Hartwig, E.E.; Hinson, K. 1972. Association between
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chemical composition of seed and seed yield of soybeans.
Crop Science 12(6):829-30. Nov/Dec. [5 ref]
• Summary: Major emphasis in soybean breeding has
been directed toward development of seeds with a high oil
content. “More recently, considerable progress has been
made in developing highly productive breeding lines that
are higher in protein and lower in oil. Protein percentage is
inversely related to oil percentage.”
“Backcross populations” are being developed. Address:
1. Research Agronomist, Plant Science Research Div.
(PSRD), ARS, USDA, Stoneville, Mississippi; 2. Research
Agronomist, Gainesville, Florida.
200. Clark, William J.; Harris, F.A.; Maxwell, F.G.; Hartwig,
E.E. 1972. Resistance of certain soybean cultivars to
bean leaf beetle, striped blister beetle, and bollworm. J. of
Economic Entomology 65(6):1669-72. Dec. 1. [5 ref]
• Summary: “Twenty one experimental soybean... cultivars
and 3 commercial cultivars were planted in small plots in
large ﬁeld cages and subjected to infestation by the bean
leaf beetle, Cerotoma trifurcata (Forster). Resistance was
determined by measurement of leaf consumption. Of the
24 cultivars tested, PI 165989, PI 171451, PI 227687, PI
229321, and PI 229358 rated the highest degree of resistance
to bean leaf beetle.” Address: Graduate Research Asst., Asst.
Entomologist, and Entomologist, respectively, Department
of Entomology, Mississippi Agricultural and Forestry
Experiment Station, Mississippi State Univ., State College
397624; (4) Research Agronomist, Plant Science Research
Div., ARS, USDA, Stoneville, Mississippi 38776.
201. Hartwig, Edgar E.; Jamisen, Kathryn W. comps.
1973. The Uniform Soybean Tests: Southern States–1972.
RSLM (U.S. Regional Soybean Laboratory Mimeograph,
Urbana, Illinois) No. 251. Feb. 123 p. Not for publication.
https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/72soybook.pdf
• Summary: This document, which is typewritten, is the
last in the series “The Uniform Soybean Tests: Southern
States” with an RSLM number. On the cover, in the bottom
half: United States Department of Agriculture, Agricultural
Research Service cooperating with state agricultural
experiment stations.
On the ﬁrst page, which is unnumbered, is an outline
map of the southern part of the United States, from Texas on
the west to the East Coast from Maryland down to Florida.
The title: “Locations of Cooperative Uniform Soybean
Tests, Southern States, 1973.” A small black circle is used
to indicate the location of each test. The map is divided by
broken lines into ﬁve broad areas based mainly on soil type,
as explained in the Introduction.
Page 1: In the top half is a list of the names of the
people who supplied the data, each with a city and state.
On the bottom half is the “Table of Contents” as follows:

Cooperating personnel. Introduction. Location of nurseries.
Methods. Group IV-S test: Uniform. Group V test: Uniform,
preliminary. Group VI test: Uniform, preliminary. Group
VII test: Uniform, preliminary. Group VIII test: Uniform,
preliminary.
Pages 4-5: “Introduction: “Introduction: The Soybean
Production Research Program has been directed toward
the development of improved strains of soybeans and
the obtaining of fundamental information necessary to
the efﬁcient breeding of strains to meet speciﬁc needs. In
the Southern Region, fundamental studies and breeding
programs are conducted at three locations, Stoneville,
Mississippi; Raleigh, North Carolina; and Gainesville,
Florida. After promising new strains are developed at these
breeding centers, or by any other cooperating agency, they
are advanced to the preliminary and uniform regional tests,
conducted in cooperation with research workers in the
Southeastern States. This testing program enables the breeder
to evaluate new strains under a wide variety of conditions,
and permits new strains to be put into production in a
minimum amount of time.
“Ten uniform test groups have been established to
evaluate the better strains developed in the breeding
programs. The groups 00 through IV are adapted in the
northern part of the United States, and the groups IV-S
through VIII are grown in the southern part. Within their
area of adaptation, there is a maturity range of 12 to 18
days within each maturity class. The best standard varieties
available of each maturity class are used as check varieties
with which to compare new strains as to seed yield,
chemical composition, maturity, height, lodging, seed
quality, and reaction to diseases. For the groups grown
in the southern area, the major check varieties are: Kent,
Hill, Dare, D64-4636, Lee 68, Bragg, Hampton 266A and
Hardee. At Stoneville, Mississippi, where all maturity
classes will mature, the approximate maturity dates of these
varieties, when planted during the ﬁrst half of May, are:
Kent, September 8; Hill, September 20; Dare, October 1;
D-64-4636, Oct. 6; Lee 68, October 16; Bragg, October 22;
Hampton 266A, November 1; and Hardee, November 6.
“A wide range of soil and climatic conditions exist in
the regions. As an aid in recognizing regional adaptation,
the region has been subdivided into ﬁve rather broad areas
which still represent a wide range of soil types. These are:
(1) the East Coast, consisting of the Coastal Plain and
Tidewater areas of the eastern shore of Maryland, Virginia,
North Carolina, and the upper half of South Carolina; (2)
the Southeast, consisting primarily of the Coastal Plain
soils of the Gulf Coast area, but also including similar soil
from South Carolina southward; (3) the Upper and Central
South, including the Piedmont and loessal hill soils east of
the Mississippi River; (4) the Delta area, composed of the
alluvial soils along the Mississippi River from southern
Missouri, southward; and (5) the Southwest, comprising
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Arkansas and Louisiana (outside the Delta), and Oklahoma
and Texas. In the Southwest area, the potential soybeangrowing areas would include the alluvial river soils, the gulf
coast of Louisiana and Texas, and the high plains of Texas. In
this area, several of the tests receive supplemental irrigation.
A map is included to illustrate the ﬁve production areas. On
nearly all of the soils other than the alluvial soils along the
Mississippi River, Fertilization is essential for satisfactory
soybean production. In the Western area, irrigation is
necessary for successful production. A table showing soil
types, soil test information, and rate of fertilization is
included.
“The soil test information is based upon analyses run
by laboratories within the states. Different methods are used
for extraction and reporting by the various laboratories. An
attempt is being made to report phosphorus and potash on
a high, medium, and low basis, since pounds per acre may
have different meanings in accordance with the methods
used. In most cases, soil samples were taken after the
soybeans were mature.”
Pages 5-7: A table with 12 columns titled “Location of
soybean nurseries along with soil type, soil analysis, and
fertilization.
Pages 8-9: Methods: Tells how the following are
measured: Planting rate. Yields. Shattering. Chemical
composition. Seed size. Lodging. Height (of plants).
Maturity. Seed quality (rated from 1 to 5). Disease ratings
(given on a scale of 1 to 5) for Foliar, root and stem, root
knot [nematode], purple stain. Statistical analyses (by
analysis of variance). Address: Delta Branch Experiment
Station, Stoneville, Mississippi 38776.
202. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois). 1973. Report of the second
national soybean research conference: Memphis, Tennessee,
March 5-8, 1973. No. 775. March 5. xvii + 51 p.
• Summary: The title page states: “This is a progress
report of cooperative investigations containing data the
interpretation of which may be modiﬁed with additional
experimentation.”
Contents: Preface by Richard L. Cooper, conference
chairman. List of conference participants. March 6, morning.
Plant breeding and genetics division: Germplasm old and
new (Germplasm sources of southern varieties, germplasm
sources of northern varieties, new additions to the germplasm
collection, tropical germplasm in breeding programs), new
tools in breeding and genetics. March 6, afternoon. Crop
production division. March 6, evening. Committee meetings
of the Uniform Regional Test participants (Northern,
Southern).
March 7, morning. Plant physiology and biochemistry
division. March 7, afternoon. Plant pathology, nematology,
entomology division. Current status of soybean diseases.
Past and present status of brown stem rot. Impact of insects

on soybean production. Breeding and genetics division.
Photoperiodism and day neutrality. Plant physiology
and biochemistry division. Plant pathology, nematology,
entomology division. Contains a 1/3 page abstract of 62
papers within the above divisions. Research activities of
conference participants (p. 40-51).
Note: Lindsy Ribble, reference librarian at the
University of Illinois ACES library, who found this
document, states: “This is the only report on a National
Soybean Research Conference that we have. I searched the
WorldCat database for similar proceedings and this was the
only one that came up... So it appears as though the National
Soybean Research Conferences did not continue, and if there
was a ﬁrst one, there were no published proceedings.”
“List of Conference Participants:
“Ahlrichs, L. Monsanto Co., 800 N. Lindbergh, St.
Louis, MO 63131.
“* Albritton, D.J. Prof., Agronomy & Agr. Chem., A&M
Normal College, Pine Bluff AR 71601.
“* Aldrich, R.J. Associate Dean, College of Agriculture,
Univ. of Missouri, Columbia, MO 65201.
“Alexander, L.M. University of Florida, Gainesville,
Florida 32601.
“Anderson, I.C. Iowa State University, Ames, IA 50010.
“Aslin, W.E. Missouri Seed Improvement Association,
Univ. of Missouri, South Farm, P.O. Box 852, Columbia,
MO 65201,
“Athow, K.L. ARS, Dept. of Botany & Plant Path.,
Purdue Univ., Lafayette, IN 47907.
“* Baker, S.H. Georgia Coastal Plain Experiment
Station, Tifton, GA 31794.
“Baldwin, C.H. University of Missouri, Delta Center,
P.O. Box 160, Portageville, MO 63873.
“Batt, A.J. FFR Coop., 1600 W. Darlington St.,
Florence, SC 29501.
“Becker, R. Ohio Seed Improvement Association, 1001
W. Lane Ave., Columbus, OH 43221.
“Belledin, F.W. Rohm & Hass Co., 2049 McPherson
Rd., Memphis, TN 38116.
“Berger, G. Arkansas State University, State University,
AR 72467.
“Bernard, R.L. U.S. Regional Soybean Lab., Univ. of
Illinois, Urbana, IL 61801.
“Bhangoo, M.S. Univ. of Arkansas, Pine Bluff, AR
71601.
“Bingham, T. University of Wisconsin, Madison, WI
53706.
“Blackmon, C.W. Clemson Univ., Edisto Experiment
Station, Blackville, SC 29817.
“Boerma, H.R. University of Georgia, Plant Sciences
Bldg., Athens GA 30601.
“Boone, L.V. University of Illinois, Urbana, IL 61801.
“Brandsberg, G. Creative Services, Inc., 3612 S. W. 9th,
Des Moines, IA 50318.
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“Brigham, R.D. Texas Agricultural Experiment Station,
Lubbock, TX 79401.
“Brim, C.A. USDA, North Carolina State, Raleigh, NC
27607.
“Bromﬁeld, K.R. USDA, Ephiphytology Research Lab.,
Box 1209, Frederick, MD 21701.
“Brown, J.R. University of Missouri, Columbia, MO
65201.
“Browne, E.B. University of Georgia, Athens, GA
30602.
“Brun, W.A. University of Minnesota, St. Paul, MN
55100.
“Buhr, K. Iowa State University, Ames, IA 50010.
“Burleigh, G. University of Arkansas, Pine Bluff, AR
71601.
“* Burnett, J. University of Missouri, Columbia, MO
65201.
“Burns, D.L. McNair Seed Co., P.O. Box 706,
Laurinburg, NC 28352.
“Burns, G.R. USDA, N. C. State University, P.O. Box
5120, Raleigh, NC 27607.
“Burris, J. Iowa State University, Dept. of Botany &
Plant Path., Ames, IA 50010.
“Burton, J.C. Vice Pres., Research & Development,
Nitragin Co., Inc., 3101 W. Custer Ave., Milwaukee, WI
53209.
“Butt, C.K. Indiana Crop Improvement Association,
Lafayette, IN 47905.
“Butzow, M. Seedmakers, Inc., Sidney, IL 61877.
“Caldwell, B.E. USDA-ARS, Beltsville, MD 20705.
“Caviness, C.E. Dept. of Agronomy, University of
Arkansas, Fayetteville, AR 72701.
“Chamberlain, D.W. U.S. Regional Soybean Lab.,
Urbana, IL 61801.
“Chambers, A.Y. University of Tennessee, W. Tennessee
Experiment Station, 605 Airways Blvd., Jackson, TN 38301.
“Clapp, J.G. North Carolina State University, Raleigh,
NC 27607.
“Cole, R.H. Pennsylvania State University, Dept. of
Agronomy, University Park, PA 16802.
“Collins, K.L. Agronomy Dept., Purdue University, W.
Lafayette, IN 47907.
“Colville, W.L. University of Georgia, Dept. of
Agronomy, Athens, GA 30602.
“Cothren, T. University of Arkansas, Fayetteville, AR
72701.
“Cooper, R.L. U.S. Regional Soybean Lab, Urbana, IL
61801.
“Cottingham, C. South Carolina State College,
Orangeburg, SC 29115.
“Cowan, J.C. Northern Regional Research Lab., Peoria,
IL 61604.
“Creech, R.G. Mississippi State Univ., Dept. of
Agronomy, Mississippi State, MS 39762.

“Criswell, J.G. University of Guelph, Guelph, Ontario,
CANADA.
“Crittenden, H.W. University of Delaware, Newark, DE
19711.
“Curley, R.L. The Nitragin Co., 3101 W. Custer Ave.,
Milwaukee, WI 53209.
“Curry, R.B. Dept. of Agricultural Eng., Ohio Agric.
Research & Dev. Center, Wooster, OH 44691.
“Davis, M.F. International Harvester Co., Memphis, TN
38116.
“Davis, W.H. Teweles Seed Co., Box 900, 1600 Oregon
St., Muscatine, IA 52761.
“Demski, J.W. Dept. of Plant Path., Georgia Experiment
Station, Experiment GA 30212.
“Dornhoff, G. University of Nebraska, Box 66, Clay
Center, NB 68901.
“Douglas, C. Georgia Coastal Plain Experiment Station,
Tifton, GA 31794.
“Duclos, L.A. University of Missouri, Portageville, MO
63873.
“Dunleavy, J.M. USDA, ARS, 417 Bessey Hall, Ames,
IA 50010.
“Eby, W. Stine Seed Farm, Adel, IA 50003.
“* Edwards, C.R. Purdue University, W. Lafayette, IN
47907.
“Edwards, C.J. ARS, Delta Branch Experiment Station,
Stoneville, MS 38776.
“Edwards, D.I. USDA, ARS, University of Illinois,
Urbana, IL 61801.
“Egli, D. University of Kentucky, Lexington, KY 40506.
“Ennis, W.B. NPS, ARS, USDA, Beltsville, MD 20782.
“Epps, J.M. USDA, ARS, PSRD, 605 Airways Blvd,
Jackson, TN 38301.
“Evans, A.W. Dupont Co., 1332 Glen Oaks Drive,
Memphis, TN 38117.
“Evans, C.L. Oklahoma State University, Stillwater, OK
74074.
“Ewing, E.C., Jr. Delta & Pine Land Co., Scott, MS
38772.
“Fennell, J. DuPont Co., 1620 Post Oak Tower, Houston,
TX 77027.
“Freed, J. Iowa State University, Ames, IA 50010.
“Fehr, W.R. Iowa State University, Ames, IA 50010.
“Foels, T. Northrup King S Co., Washington, IA 52353.
“Ford, J.D. University of Missouri, Delta Research
Center, Portageville, MO 63873.
“Ford, R.E. University of Illinois, Plant Pathology Dept.,
Urbana, IL 61801.
“Gerard, J. Syler Inc., Plymouth, IN 46563.
“Gillham, L.B. E.I. DuPont, 142 Lilac Lane, Greenville,
MS 38701.
“Gordon, D.T. Ohio Agri. Research & Development
Center, Wooster, OH 44691.
“Gorman, J.P. ASA Tennessee Soybean Association,
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Brownsville, TN 38013.
“Graham, J.C. Monsanto, 800 N. Lindbergh Blvd., St.
Louis, MO 63066.
“Green, D.E. Iowa State University, Ames, IA 50010.
“Green, J.M. McNair Seed Co., Laurinburg, NC 28352.
“Green, L.A., Jr. Green Bros. Seed Co., Nashville, TN
37202.
“Gross, H.D. North Carolina State University, Raleigh,
NC 27607.
“Gossett, D.M. University of Tennessee, Knoxville, TN
38919.
“Gray, L.E. U.S. Regional Soybean Lab, Urbana, IL
61801.
“Guerry, W.W. Mississippi Seed Improvement
Association, Box 275, State College, MS 39762.
“Hadley, H.H. University of Illinois, Department of
Agronomy, Urbana, IL 61801.
“Ham, G. University of Minnesota, St. Paul, MN 55113.
“Hardy, R. W. F. DuPont, Wilmington, DE 19898.
“Harper, J.E. U.S. Regional Soybean Lab, USDA,
Urbana, IL 61801.
“Hartwig, E.E. USDA-ARS, Stoneville, Mississippi
38776.
“Havelka, U.D. DuPont Experiment Station,
Wilmington, DE 19898.
“Hendrix, C. Indiana Crop Improvement Association,
Lafayette, IN 47907.
“Herbek, J. University of Kentucky, West Kentucky
Substation, Princeton, KY 42445.
“Hexem, R.O. ASU, State University, AR 72467.
“Hill, J.H. Iowa State University, Ames, IA 50010.
“Hinson, K. USDA-ARS, University of Florida, 1303
N.W. 30th, Gainesville, FL 32601.
“Hittle, C.N. University of Illinois, Dept. of Agronomy,
Urbana, IL 61801.
“Hoffman, C.H. USDA-ARS, Beltsville, MD 20705.
“Holmsen, T. Dow Chemical, 567 Woodcock Road,
Midland, MI 48640.
“Horn, N.L. Louisiana State Univ., Baton Rouge, LA
70803.
“Howell, R.W. University of Illinois, Urbana, IL
61801.” (Continued).
203. Hartwig, E.E.; Epps, J.M. 1973. Registration of
‘Forrest’ soybeans (Reg. No. 96). Crop Science 13(2):287.
March/April.
• Summary: “’Forrest’ soybeans... originated as an F5
line selected from the cross ‘Dyer’ x ‘Bragg.’ Forrest was
developed in a cooperative program of the Agricultural
Research Service, U.S. Department of Agriculture, and the
Mississippi and Tennessee Agricultural Experiment Stations.
“Forrest has white ﬂowers, tawny pubescence, tan
pods, yellow seedcoats, and black hila. It is highly resistant
to races 1 and 3 of the soybean cyst nematode (Heterodera

glycine) and to the root-knot nematode (Meloidogyne
incognita). It is also resistant to the foliar diseases bacterial
pustule, wildﬁre, and target spot. It is moderately resistant to
phytophthora rot. Shatter resistance is excellent.
“Forrest has averaged 9% higher in seed yield than
‘Dare.’”
“Seed was distributed in 1972 for increase in Tennessee,
Mississippi, North Carolina, Kentucky, Arkansas, and
Oklahoma. The Mississippi Agricultural and Forestry
Experiment Station is responsible for maintenance of
breeder seed.” Address: Research Agronomist, ARS, USDA,
working in cooperation with the Delta Branch, Mississippi
Agricultural and Forestry Experiment Station, Stoneville,
Mississippi; and Nematologist, ARS, USDA, West Tennessee
Experiment Station, Jackson, Tennessee.
204. Williams, Curtis; Birchﬁeld, Wray; Hartwig, E.E. 1973.
Resistance in soybeans to a new race of root-knot nematode.
Crop Science 13(3):299-301. May/June. [10 ref]
• Summary: “A new race of root-knot nematode,
Meloidogyne incognita, found in a ﬁeld on the Wartelle
farm in St. Landry Parish, Louisiana, caused severe yield
reductions in soybeans... ‘Bragg’ has produced low seed
yields on this ﬁeld even with soil fumigation. Greenhouse
screening trials showed that of the soybean cultivars
currently in production in Louisiana, Bragg was the most
resistant.” Address: 1. Asst. Prof. of Agronomy, Louisiana
State Univ., Baton Rouge, LA.
205. Hartwig, E.E. 1973. Report of soybean improvement
research (Abstract). In: International Inst. of Tropical
Agriculture. Proceedings of the First IITA Grain Legume
Improvement Workshop. See p. 36. Held 29 Oct.–2 Nov.
1973 at Ibadan, Nigeria.
• Summary: “Breeding research at this station is directed
toward developing highly productive varieties adapted to
the southern U.S. This includes an area of approximately
between 30º and 38ºN latitude. Considerable attention has
been given to identifying factors which limit production,
ﬁnding sources of resistance, and incorporating these
factors into productive varieties. Factors to which attention
has been given are resistance to shattering; the diseases
bacterial pustule, wildﬁre, target spot, frogeye leaf spot, and
phytophthora rot; root-knot, cyst, and reniform nematodes;
soybean mosaic virus; and leaf-feeding insects. Highly
productive types have also been developed which produce
seed considerably higher in protein than varieties presently
grown.
“A germplasm is maintained which is surveyed
whenever a new production problem arises.” Address:
Soybean Production Research Center, ARS/USDA,
Stoneville, Mississippi.
206. Hartwig, Edgar E. 1973. Varietal development
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(in soybeans). In: B.E. Caldwell, ed. 1973. Soybeans:
Improvement, Production, and Uses. Madison, Wisconsin:
American Society of Agronomy. xviii + 681 p. See p. 187210. Chap. 6. [68 ref]
• Summary: Contents. 1. Introduction. 2. Maturity
classiﬁcation. 3. Photoperiod response: Latitude, light
quality. 4. Early history. 5. Growth habit. 6. Germplasm
collection: Range of maturity, seed size (seed weight),
percent protein and oil, oil quality, protein quality, seed
holding (pod dehiscence and shattering), seeds per pod,
pubescent type (pubescence density and erectness, glabrous),
response to minerals, source of genes for pest resistance
(disease resistance).
7. Varietal development: Introduction and history, the
northern states (Lincoln, Harosoy, Clark, Hark, Amsoy,
Corsoy, Wayne), the southern states (Ogden, Roanoke,
Jackson, Palmetto, Lee), mid-Atlantic states. 8. Genetic
background for major U.S. varieties. 9. Breeding for special
qualities: Phytophthora rot, brown stem rot, cyst nematodes,
resistance to feeding by insects, differences in oil and protein
content, vegetable types, height of lower pods, adaptation to
short-day regions [i.e. southern latitudes]. 10. Comments.
“Varietal development” has been of great importance
in establishing the soybean as a major crop in the USA.
Understanding photoperiodism in relation to varietal
development has also “been of extreme importance. For
no other major crop is photoperiodism as important in
determining area of adaptation” (p. 187).
Maturity classiﬁcation: In the early 1900s, soybeans
were often classiﬁed on a scale from early to late, and the
number of days to maturity was given. But various studies,
starting with Haberlandt (1877), including Mooers (1908),
and especially those by Garner and Allard (1920-1930)
on the signiﬁcance of day length on ﬂowering behavior
(photoperiodism), indicated that “days to maturity was not
an adequate means of describing these types. Also, it was
not adequate to describe them as early or late”–unless the
latitude and date of planting was given, since the average
days maturity for any given variety depends strongly on
both of these variables. As a method of describing this
responsiveness to day length, ten maturity groups were
developed. For example, groups OO, O, and I are adapted
to the longer days in the northern areas of adaptability in the
USA and Canada. Varieties classed in Group VIII are adapted
to the southernmost portions of the continental United States.
Early history: Discusses–Perry expedition to Japan
(1854), Ball (1907–recognized 23 varieties), Piper & Morse
(1910–described 47 soybean types and listed 280 types that
had been grown in the Washington, DC, area). By 1922 more
than 800 introductions had been made by the USDA and
tested in various parts of the United States (Piper & Morse
1923). Some 43 introductions, which were found to be suited
for production in the USA, were given names. Suitability
for forage production was emphasized. During the 20-year

period from 1907 to 1927, more than 2,000 lots of seed
received from China, Japan, Korea, Siberia, and India were
introduced by the USDA for testing (Morse 1927). Dorsett
(1927) collected nearly 1,500 seed lots from northeastern
China (39-53º north latitude) during a 2½-year period prior
to 1927.
Because of the growing interest in soybeans in the
United States, the USDA organized the Dorsett-Morse
expedition to the northeast prefectures of China, Korea, and
Japan during the years 1929 to 1931. This was the only plant
exploration program for which the primary objective was
soybean collection. A total of 4,578 seed lots were collected.
Of these, 3,379 (74%) were from Korea, 622 (14%) were
from China, and 577 (13%) were from Japan. Many of
the soybeans from Japan were “large-seeded, vegetable
types. Several of these were named in anticipation of their
acceptance by the U.S. public, but few were ever grown
extensively. One of these, PI 80481 named Rokusun, has a
100-seed weight of 55 gm, the largest seed size known in
soybeans.”
Germplasm collection: “Prior to 1949, no organized
effort was made to maintain soybean introductions. Many
were discarded after their initial observation if an immediate
use was not recognized. Since that time an effort has been
made to catalog the characteristics of each introduction and
maintain viable seed.”
Seed size: The 100-seed weight for soybean varieties
currently produced in the USA ranges from 12-18 gm.
Varieties classiﬁed as vegetable types will usually have a
100-seed weight greater than 20 gm. The seeds of Glycine
max, the cultivated soybean, range in weight from 4 to 55 gm
per 100 seeds. The wild annual soybean, Glycine ussuriensis,
has very small seeds (1.2 to 1.8 gm/100 seeds).
Concerning vegetable types: “No clear-cut distinction
exists to deﬁne a vegetable-type soybean. In general, seed
size is in excess of 20 gm per 100 seeds and the beans
have a milder ﬂavor. Several vegetable-type varieties with
somewhat improved agronomic qualities have been released
in recent years. Disoy is of Group I; Magna and Prize are
of Group II; and Kim, Kanrich, and Verde are of Group III
in maturity. Verde produces seed having green cotyledons
on maturity, which is assumed to be an advantage when
immature seeds are used for canning or freezing.”
Tables: (1) Effect of latitude and day length on maturity
date of the soybean variety Lincoln planted about May 20.
The table shows location, latitude, date it is mature. (2)
Approximate length of effective photoperiod at various
latitudes for an assumed adapted variety that would be
planted May 20 and would mature Sept. 20 at each latitude.
(3) Soybean varieties recognized in the U.S. in 1907 and
classiﬁed as to seed color. There were 6 black, 4 brown, 2
mottled, 2 green, 3 yellowish green, and 6 yellow.
(4) Soybean varieties registered by the Crop Science
Society of America since 1942 according to maturity groups
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and approximate distribution of U.S. acreage by maturity
groups. For example, maturity group 00, consisting of Acme,
Portage, Flambeau, Altona, and Norman, accounts for only
0.1% of U.S. acreage. Maturity group II counts for 29.0%,
III counts for 17.0%, IV counts of 12.0%, etc. (5) Parentage
of the ten soybean varieties most widely grown in the U.S.
in 1971. For example, Wayne, No. 1, of maturity group III,
had as its parentage L49-4091 x Clark. Address: Agricultural
Research Service–USDA, Stoneville, Mississippi.
207. Pendleton, J.W.; Hartwig, E.E. 1973. Management
[of soybeans]. In: B.E. Caldwell, ed. 1973. Soybeans:
Improvement, Production, and Uses. Madison, Wisconsin:
American Society of Agronomy. xviii + 681 p. See p. 21137. Chap. 7. [124 ref]
• Summary: Contents. 1. Introduction. 2. Planting practices.
3. Planting patterns. 4. Inoculation and seed treatment. 5.
Fertility: Nitrogen, limestone, phosphorus, and potassium
needs, micronutrients. 6. Cropping systems: Rotations,
double cropping. 7. Tillage. 8. Water management. 9.
Controlling weeds. 10. Growth regulators [especially TIBA].
11. Special plantings. 12. Topping soybeans and defoliants.
13. Harvesting. 14. Storage. 15. Record keeping. 16.
Summary.
Seed treatment: “High quality soybean seeds do not
ordinarily require fungicidal seed treatment because small
differences in stand generally do not inﬂuence seed yields.
However, seeds visibly weathered or poor in quality, as
demonstrated by poor germination and vigor in laboratory
tests, may respond favorably to chemical fungicides. Such
fungicidal seed treatments should be applied several weeks
ahead of planting... Laws prohibit feeding of or the sale of
soybean seed treated with fungicides for nonseed uses.”
Address: Univ. of Wisconsin; USDA ARS.
208. Hartwig, Edgar E.; Jamisen, Kathryn W. comps.
1974. Uniform Soybean Tests: Southern States–1973.
https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/73soybook.pdf
• Summary: This is the ﬁrst report of the Uniform Soybean
Tests–Southern States that was not compiled by the U.S.
Regional Soybean Lab. However at the bottom of page
2 (“Cooperating Agencies and Personnel”) we read: “Oil
and protein determinations were made at the U.S. Regional
Soybean Laboratory, Urbana, Illinois, under the supervision
of Mr. Stephen J. Gibbons.”
On the ﬁrst page, which is unnumbered, is an outline
map of the southern part of the United States, from Texas on
the west to the East Coast from Maryland down to Florida.
The title: “Locations of Cooperative Uniform Soybean
Tests, Southern States, 1973.” A small black circle is used
to indicate the location of each test. The map is divided by
broken lines into ﬁve broad areas based mainly on soil type,
as explained in the Introduction.

Page 1: In the top half is a list of the names of the
people who supplied the data, each with a city and state.
On the bottom half is the “Table of Contents” as follows:
Cooperating personnel. Introduction. Location of nurseries.
Methods. Group IV-S test: Uniform. Group V test: Uniform,
preliminary. Group VI test: Uniform, preliminary. Group
VII test: Uniform, preliminary. Group VIII test: Uniform,
preliminary.
Pages 4-5: “Introduction: The Soybean Production
Research Program has been directed toward the development
of improved strains of soybeans and the obtaining of
fundamental information necessary to the efﬁcient breeding
of strains to meet speciﬁc needs. In the Southern Region,
fundamental studies and breeding programs are conducted
at three locations, Stoneville, Mississippi; Raleigh, North
Carolina; and Gainesville, Florida. After promising new
strains are developed at these breeding centers, or by
any other cooperating agency, they are advanced to the
preliminary and uniform regional tests, conducted in
cooperation with research workers in the Southeastern States.
This testing program enables the breeder to evaluate new
strains under a wide variety of conditions, and permits new
strains to be put into production in a minimum amount of
time.
“Ten uniform test groups have been established to
evaluate the better strains developed in the breeding
programs. The groups 00 through IV are adapted in the
northern part of the United States, and the groups IV-S
through VIII are grown in the southern part. Within their
area of adaptation, there is a maturity range of 12 to 18
days within each maturity class. The best standard varieties
available of each maturity class are used as check varieties
with which to compare new strains as to seed yield, chemical
composition, maturity, height, lodging, seed quality, and
reaction to diseases. For the groups grown in the southern
area, the major check varieties are: Kent, Essex, Mack,
Forrest, Pickett 71, Lee 68, Bragg, Hutton, and Hardee.
At Stoneville, Mississippi, where all maturity classes will
mature, the approximate maturity dates of these varieties,
when planted during the ﬁrst half of May, are: Kent,
September 8; Essex, September 25; Mack and Forrest,
October 1; Pickett 71 and Lee 68, October 16; Bragg,
October 22; Hutton, November 1; and Hardee, November 6.
“A wide range of soil and climatic conditions exist in
the regions. As an aid in recognizing regional adaptation,
the region has been subdivided into ﬁve rather broad areas
which still represent a wide range of soil types. These are:
(1) the East Coast, consisting of the Coastal Plain and
Tidewater areas of the eastern shore of Maryland, Virginia,
North Carolina, and the upper half of South Carolina; (2)
the Southeast, consisting primarily of the Coastal Plain
soils of the Gulf Coast area, but also including similar soil
from South Carolina southward; (3) the Upper and Central
South, including the Piedmont and loessal hill soils east of
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the Mississippi River; (4) the Delta area, composed of the
alluvial soils along the Mississippi River from southern
Missouri, southward; and (5) the Southwest, comprising
Arkansas and Louisiana (outside the Delta), and Oklahoma
and Texas. In the Southwest area, the potential soybeangrowing areas would include the alluvial river soils, the gulf
coast of Louisiana and Texas, and the high plains of Texas. In
this area, several of the tests receive supplemental irrigation.
A map is included to illustrate the ﬁve production areas. On
nearly all of the soils other than the alluvial soils along the
Mississippi River, Fertilization is essential for satisfactory
soybean production. In the Western area, irrigation is
necessary for successful production. A table showing soil
types, soil test information, and rate of fertilization is
included.
“The soil test information is based upon analyses run
by laboratories within the states. Different methods are used
for extraction and reporting by the various laboratories. An
attempt is being made to report phosphorus and potash on
a high, medium, and low basis, since pounds per acre may
have different meanings in accordance with the methods
used. In most cases, soil samples were taken after the
soybeans were mature.”
Note: On Google Scholar (Nov. 2018) we have seen a
publication in this series cited as: “The Uniform Soybean
Tests Southern States 1976,” by E.E. Hartwig, published
in 1977 by Agricultural Research Service (ARS). Address:
Delta Branch Experiment Station, Stoneville, Mississippi
38776.
209. Kilen, T.C.; Hartwig, E.E.; Keeling, B.L. 1974.
Inheritance of a second major gene for resistance to
phytophthora rot in soybeans. Crop Science 14(2):260-262.
March/April. [3 ref]
• Summary: “The inheritance of another gene for resistance
to Phytophthora megasperma Drechs. var. sojae Hildeb.
in soybeans [Glycine max (L.) Merr.] was studied. This
dominant gene, proposed as Rps2, is found in the cultivars
‘CNS’ and derived strains. The results obtained indicated that
Rps2 is at a locus different from the Rps, rps2, rps locus. It is
suggested that the ﬁrst locus should now be changed.”
“Resistance to a root and stem rot of soybeans... incited
by Phytophthora megasperma Drechs. var. sojae Hildeb.,
was described by Bernard et al. (1957) as being controlled
by a single dominant gene Ps...” Address: 1. Geneticist; 2.
Research Agronomist; 3. Plant Pathologist. All: ARS, USDA,
Stoneville, Mississippi 38776.
210. Bromﬁeld, K.R. 1974. Soybean rust and soybean rust
research. Soybean Genetics Newsletter 1:45-52. April 1.
• Summary: “During May 1973 I visited scientists in
Australia, Indonesia, Thailand and Taiwan to discuss the
current status of soybean rust and soybean rust research.
Each of my hosts expressed a desire to be informed of what

I learned elsewhere on my trip. The following informal
summary is an attempt to comply with these requests.”
Summarizes the distribution of soybean rust and studies
conducted by researchers in each of the countries visited, and
the USA. Stresses the epidemiology of the disease.
“Taiwan: In 1961, the entire USDA soybean germplasm
collection was planted in Taiwan and screened for rust
resistance. This was a cooperative effort involving various
scientists in Taiwan, E.E. Hartwig (Research Agronomist,
USDA, ARS, Soybean Production Research, Delta Branch
Experiment Station, Stoneville, Mississippi 38776), and R.L.
Bernard (Research Geneticist, USDA, ARS, U.S. Regional
Soybean Laboratory, 160 Davenport Hall, Urbana, Illinois
61801). The only accessions found to possess marked
resistance were PI 200.490 (maturity group VII) and PI
200.492 (maturity group VII). These two accessions had
been obtained from Shikoku Islands, Japan, in 1952. As
mentioned above, PI 200.492 has been utilized in Taiwan to
produce Tainung 3, Tainung 4, and Kaohsiung 3. Bernard
and Hartwig made crosses between some U.S. commercial
varieties and PI 200.492. The progenies of these crosses have
been carried through several generations but to date have
not been screened for rust reaction.” Address: USDA, ARS,
Northeast Region, Plant Disease Research Lab., Frederick,
Maryland 21701.
211. Hartwig, E.E. 1974. Registration of Tracy soybeans
(Reg. No. 105). Crop Science 14(5):777. Sept/Oct.
• Summary: It is resistant to phytophthora rot and downy
mildew, and is fairly high in protein. Address: Research
Agronomist, ARS, USDA, working in cooperation
with the Delta Branch, Mississippi Agricultural and
Forestry Experiment Station, Stoneville, Mississippi; and
Nematologist, ARS, USDA, West Tennessee Experiment
Station, Jackson, Tennessee.
212. Coker’s Pedigreed Seed Co. 1974. Coker’s soybean
catalogue for Southern soybean growers. Hartsville, South
Carolina. 8 p. 28 cm.
• Summary: Robert R. Coker is company president. Josh
J. Stanton, Jr. was appointed director of Coker Soybean
Research and head of the Soybean Division in 1972. Stanton
graduated from North Carolina State University, joined
Coker’s small grain breeding staff in 1959, then served as
plant breeder in the company’s Cotton-Soybean Division
from 1966-72.
“First hybridized U.S. varieties” (p. 3): “Our ﬁrst
efforts to evaluate [soybean] varieties, and then improve
them through selection techniques, occurred in the 1920s.
The 1937 USDA Yearbook (See: Morse, W.J.; Cartter, J.L.
1937. “Improvement in soybeans.” Yearbook of Agriculture
(USDA) p. 1154-89. For the year 1937. See p. 1188) refers to
our development of Oloxi, PeeDee [Pee Dee], and Yelredo
varieties from crosses. There is no known record of other
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varieties being developed in the U.S. by hybridization before
that year.”
A table (p. 3) shows soybean varieties developed by
Coker’s Pedigreed Seed Company: Oloxi–prior to 1940
[actually by 1937]. Pee Dee (Coker 31-15)–prior to 1940
[actually named Coker 31-15 by March 1934 and Pee Dee
by 1937]. Yelredo (Coker 31-19)–prior to 1940 [actually
named Coker 31-9 by March 1934 and Yelredo by 1937].
Majos–1946. Yelnando–1947. Hampton–1962 (Footnote:
Original cross made for Coker’s Pedigreed Seed Company
by Dr. E.E. Hartwig, USDA). Stuart–1964. Coker Hampton
266–1964. Coker 240–1965. Coker 102–1967. Coker 208–
1968. Coker 318–1970. Coker Hampton 266A–1970. Coker
136–1974. Coker 338–1974.
Pages 4-5–Coker 136–A new early maturing soybean for
early planting.
Pages 6-7–Coker 338–A new high-yielding full-season
soybean for the Lower South.
Page 8–Coker Hampton 266A–Southeast’s most widely
planted Group VII maturity soybean!
Coker now also has ofﬁces in Tunica, Mississippi, and
Lubbock, Texas.
Photos show: (1) Josh Stanton standing in a ﬁeld of
soybeans holding a bunch of soybean plants (cover). (2) A
breeding nursery with the plants just emerging. (3) A large
New Holland combine harvesting a ﬁeld of soybeans. (4)
Portrait of Robert Coker, President (p. 2). (4) Portrait of Josh
Stanton. (5) Stanton in the ﬁeld talking about soybeans with
visitors at a Coker Field Day near Tunica, Mississippi. (6)
Coker’s new Soybean Research Center at Hartsville (p. 3).
(7) A small, self-propelled plot harvester used for soybean
research plots and small increase blocks. It “can be cleaned
out quickly, enabling us to handle many selections in a short
time.” (8) Equipment in a Coker laboratory that can screen
many selections rapidly and efﬁciently for high protein. (9)
Robert Coker, President, standing in a ﬁeld of new Coker
338 soybeans. (10) Dr. J.W. Neely (former director of Coker
research and now retired) and Bill Howle (production
manager) standing in a ﬁeld of Coker Hampton 266A
soybeans. (11) A bag for soybeans “bearing Coker’s familiar
Red Heart Trademark.”
Note: This catalog was received by the USDA National
Agricultural Library on 27 Sept. 1974.
This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland. Address:
Hartsville, South Carolina.
213. Thomas, J.D.; Caviness, C.E.; Riggs, R.D.; Hartwig,
E.E. 1975. Inheritance of reaction to race 4 of soybean-cyst
nematode. Crop Science 15(2):208-18. March/April. [7 ref]
• Summary: “Backcross data also appeared to conﬁrm this
inheritance pattern. Segregation in the F2 generation gave a
good ﬁt for a ratio of three resistant and 61 susceptible plants
from two crosses; Hill x PI 90763 and Mack x PI 90763

which involved very susceptible and moderately resistant
parents. This ratio indicated one dominant and two recessive
genes conditioned resistance in these crosses. Apparently
two additional loci with two alleles at each locus, also are
necessary for resistance to race 4.” Address: 1-3. Univ. of
Arkansas, Fayetteville, AR.
214. Delta Democrat-Times (Greenville, Washington Co.,
Mississippi). 1975. Hartwig to get award. Oct. 9. p. 8.
• Summary: “Dr. Edgar E. Hartwig of Leland, a veteran
agronomist at the Delta Branch Experiment Station, is to
be given a special achievement award by the National Civil
Service League.
“A presentation ceremony will take place on October 29
in Washington, DC.
“Hartwig, a soybean expert, was cited for ‘being the
ﬁrst soybean scientist to anticipate the need for high protein
varieties and for initiating a breeding program to develop
them.’
“He also developed a breeding technique ‘backcrossing’
now in universal use, as well as one of the world’s leading
soybean germplasm banks.
“’Dr. Hartwig’s contributions during 32 years as a
breeder of soybeans and as an innovator of cultural methods
have been major factors in the steady advance of soybeans to
an important position in world agriculture and nutrition.
“’Due in large part to Dr. Hartwig’s research ﬁndings
and his teachings of practical technology, soybeans have
become one of the top crops in the United States,’ says the
citation.
“The National Civil Service League is a non-partisan
citizen organization founded in 1881 for the establishment of
a merit system in the federal government and the state.
“Hartwig received his B.S. degree in agricultural
sciences at the University of Minnesota and his M.S. and
Ph.D. degrees in agronomy at the University of Illinois. After
serving as a research assistant at the Illinois Agricultural
Experiment Station, Urbana, Illinois, and as an agronomist
in Agriculture Department soybean investigations in North
Carolina, he moved to Stoneville in 1948 as head of the
soybean research program at the Delta Branch Experiment
Station.”
215. Kilen, T.C.; Hartwig, E.E. 1975. Short internode
character in soybeans and its inheritance. Crop Science
15(6):878. Nov/Dec. [4 ref]
• Summary: The “short internode character is probably
determined by a single recessive gene.” It does not seem to
reduce lodging. Address: Research geneticist and research
agronomist, ARS-USDA, Stoneville, Mississippi 38776.
216. Howell, Robert W. 1975. Golden beans from China now
our No. 1 cash crop. Yearbook of Agriculture (USDA) p. 22536. For the year 1975. [2 ref]
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• Summary: This is an excellent historical overview of
soybeans in America. Contents: Introduction. Travels in
Manchuria (Dorsett and Morse, U.S. Regional Soybean
Industrial Products Laboratory, U.S. Regional Soybean
Lab. at Urbana, O.S. Aamodt of USDA who was Morse’s
immediate superior, Herbert W. Johnson, Lincoln variety
released in 1943, Richard Bernard, C.R. Weber, E.E.
Hartwig). Phytophthora rot (The ﬁrst major threat to the
soybean crop, ﬁrst observed in 1948). China variety saved
day (Peking variety contained resistance to cyst nematode).
Living together (nitrogen ﬁxation, chemical control of
weeds, mechanized agriculture). Deodorizers developed
(deodorized soybean oil, shortening & margarine, food uses
of soybeans, Sybil Woodruff and Olive Zwerman of Illinois).
Beans and the world scene (India, INTSOY, NSPA, National
Soybean Crop Improvement Council).
“By 1973, soybeans had become our No. 1 cash crop,
the leading export commodity, the major alternative crop of
midwestern and southern farmers, the world’s most effective
producer of protein per acre, and the hope of starving
millions for a better diet.
“How was this miracle achieved? It was made possible
by a combination of fortuitous conditions... a need for oil
and protein, accentuated by war-time demands and post-war
population growth... land newly available as production of
other crops outpaced demand, partly because there were
fewer draft animals and thus less need for land for feed grain
production... the ability of soybeans to adapt to a wide range
of climates and to farming methods already known to corn
and cotton farmers... and removal of legal restrictions on
margarine.
“But there was another element, just as important
or even more so. First a few and then many more men
and women of vision, imagination, energy, dedication–
remarkable people and institutions who saw the potential of
the soybean and worked hard to make that potential a reality.
“First mentioned by Mease in 1804 in Pennsylvania, the
soybean (Glycine max (L.) Merr.) increased in importance
slowly. Few varieties were available by the turn of the
century, perhaps no more than eight in 1898. Early varieties
selected in experiment station programs included Haberlandt
from North Carolina; Dunﬁeld, Mandell, and Richland from
Indiana (Purdue); Scioto from Ohio, Illini and Chief from
Illinois, Mukden from Iowa, and Arksoy from Arkansas.
“C.A. Mooers of Tennessee noted in 1908 that the
ﬂowering habit of soybeans was inﬂuenced by the date of
planting. His observation led to the discovery, 10 years later,
by W.W. Garner and H.A. Allard of the U.S. Department
of Agriculture (USDA) that the length of the day controls
the initiation of ﬂowering. This phenomenon is called
‘photoperiodism’ and is now known to affect ﬂowering in
many plants and reproductive behavior of some birds.
“Soybean research in USDA in the early part of the
20th century was the responsibility of C.V. Piper. But the

man who deserves the most credit for establishing soybeans
as a signiﬁcant crop in the United States was W.J. Morse.
Morse began his work with USDA in 1907 and soon was
responsible for soybean research. For more than 40 years,
until he retired in 1949, he was the guiding light and
inspiration of soybean researchers in USDA and the States
alike.
“He cooperated with all who responded to his invitation,
and promoted soybean production by direct face-to-face
contact with farmers. Morse was one of the founders of
the American Soybean Association and was its president
three times. He published more than 75 articles about the
soybean, and in 1923 was co-author with Piper of a book The
Soybean.
“Travels in Manchuria: Morse made a plant exploration
trip to Manchuria, Korea and China with P.H. Dorsett from
1929 to 1931. Most of the soybean varieties now in use in the
United States are descended from lines which he collected on
that trip or which Dorsett had collected on an earlier trip.
“The potential of the soybean was recognized by many
people of great vision in the State Agricultural Experiment
Stations in the early decades of this century. Nearly every
State had a ‘Mr. Soybean’, some more than one, and the titles
were well deserved.
“These experiment station and USDA leaders were
joined by industry leaders of comparable vision. Firms such
as A.E. Staley Co., which in 1921 offered a soybean contract
to farmers with a guaranteed price of $1.3 5 per bushel,
encouraged farmers to grow soybeans and offered them a
market.
“Ofﬁcial coordination of the soybean programs in
experiment stations and USDA began in 1936. In that year
the U.S. Regional Soybean Industrial Products Laboratory
was established at the University of Illinois in Urbana
under authority of the Bankhead-Jones Act. Utilization
research was transferred to the Northern Regional Research
Laboratory in Peoria, Illinois, in 1942.
“Production research, mainly plant breeding and
production practices, remained at Urbana as the U.S.
Regional Soybean Laboratory. A cooperative effort of State
Agricultural Experiment Stations and USDA, the program
of the Soybean Laboratory is still deﬁned in Memoranda of
Understanding between USDA and the stations of the North
Central and the Southern States. USDA has located most of
its soybean production research staff at State Agricultural
Experiment Stations.
“Little or no distinction was made between a ‘Federal’
and ‘State’ program in many States. Much of the credit for
ﬁxing this cooperative philosophy in soybean research is due
to O.S. Aamodt, who was Morse’s immediate superior and
had been head of the Agronomy Department at Wisconsin
before joining the USDA staff in 1939.
“Aamodt was dedicated to the importance of cooperative
USDA-State effort. He counseled new Federal employees at
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great length to this effect. Cooperation became the tradition,
the norm, in soybean research and has continued so.
“The most signiﬁcant expansion of soybean production
research in both numbers and scope occurred under the
leadership of Herbert W. Johnson, who was leader of
soybean investigations from 1953 to 1964, and is now head
of Agronomy and Plant Genetics, University of Minnesota.
He emphasized the importance of basic research and
interdisciplinary studies, and the need to relate research
to practical problems. Following Aamodt’s counsel, he
stressed the importance of State-Federal cooperation. The
ﬁrst soybean variety to come from the cooperative USDAState program was Lincoln, released in 1943. Actually the
hybridization from which Lincoln was selected was done by
C.M. Woodworth of Illinois several years before the Soybean
laboratory was established. Later came Hawkeye, Ogden,
Roanoke, Clark, Lee, Amsoy, Corsoy, Beeson, Calland,
Cutler, Wayne, Pickett, Jackson, Hardee, Williams, and many
others. Previous varieties had been the result of selection
from introductions, not hybridization to combine the good
points of two parents.
“The variety development program is based on a strong
foundation of genetic fundamentals. Soybean breedergeneticists have, therefore, been able to make major
contributions to genetic theory.
“An example is the study of the genetic controls of
maturity by R.L. Bernard, with USDA at Illinois. Maturity of
a variety is governed by numerous genes and is inﬂuenced by
environmental conditions. Using a ‘back-crossing’ technique
to produce closely related genotypes which differed by
a single morphological trait such as leaf shape, Bernard
discovered that a single gene can condition a difference
of as much as 23 days in time to ﬂowering and 18 days to
maturity.
“Most breeding effort has been on so-called industrial
varieties as contrasted with ‘vegetable’ types. But C.R.
Weber, with USDA at Iowa State, developed Kanrich and
Kim, and later the large-seeded Disoy, Magna, and Prize,
varieties intended for vegetable use, as contrasted with
crushing for oil and protein.
“In 1961 the Minnesota legislature authorized several
soybean research positions. This was the ﬁrst State action
speciﬁcally directed toward building a soybean research
program” (p. 242).
“A signiﬁcant private (commercial) soybean breeding
effort began during the 1960s. Stuart and Hampton varieties
were developed at Coker Pedigree Seed Co. in South
Carolina. In 1964 a group of seed producers organized
Soybean Research Foundation, Inc. to conduct a breeding
program based at Mason City, Illinois. In 1967 a soybean
breeding program was initiated by Peterson Seed Co. of
Waterloo, Iowa, now a division of Pioneer Seed Co.”
“Enactment of the Plant Variety Protection Act in 1970
has stimulated more companies to begin breeding soybean

varieties.” (p. 235).
Photos show: (1) Geneticist Richard L. Bernard. (2) A
food plant making spun soy protein ﬁbers. Address: Head,
Dep. of Agronomy, Univ. of Illinois.
217. Soybean Digest. 1975. Hartwig cited for backcrossing.
Dec. p. 31.
• Summary: “Dr. Edgar E. Hartwig, research agronomist
from Stoneville, Mississippi, has been chosen to receive the
Special Achievement Award from the National Civil Service
League.
“Hartwig was speciﬁcally cited for being the ﬁrst
soybean scientist to anticipate the need for high protein
varieties and for initiating a breeding program to
develop them. He developed a breeding technique called
‘backcrossing,’ now in universal use, as well as one of the
world’s leading soybean germ plasm banks.
“His contributions during 32 years as a breeder of
soybeans and as an innovator of cultural methods have
been major factors in the steady advance of soybeans to an
important position in world agriculture and nutrition.
“Dr. Hartwig received his B.S. degree in ag sciences at
the Univ. of Minnesota and his M.S. and Ph.D. degrees in
agronomy at the Univ. of Illinois. He has been head of the
State-USDA Soybean Research Program at the Delta Branch
Experiment Station since 1948.”
218. Hartwig, Edgar E.; Edwards, Calton J., Jr. 1975.
Evaluation of soybean germplasm, maturity group V to X.
Stoneville, Mississippi: Delta Branch Experiment Station.
126 p. 28 cm. *
• Summary: According to Bernard et al. (1987), the
evaluation included the following varieties: Harrel, Improved
Pelican, J.E.W. 45, Louisiana Green, Luthy, Mamotan 6640.
Address: 1. Stoneville, Mississippi.
219. International Crops Research Institute for the Semi-Arid
Tropics (ICRISAT). 1975. International workshop on Grain
Legumes, January 13-16, 1975. Hyderabad, India: ICRISAT.
ix + 350 p. Illust. 28 cm.
• Summary: Contents: Foreword, by R.W. Cummings,
Director, ICRISAT. Preface: Introductory remarks, by J.S.
Kanwar, Assoc. Director, ICRISAT, Hyderabad, India.
Participants (directory of). Sessions 1-8 (on pigeonpeas and
chickpeas, chickpeas, pigeonpeas, pigeonpea and chickpea,
chickpea, breeding self-pollinated crops, increasing
efﬁciency in breeding partially outcrossing grain legumes,
breeding soybeans resistant to diseases), each with a paper
and a review of the session or paper. Plenary session with
ﬁve reports. Highlights of the workshop. Appendix 1.
Session 8, Breeding soybeans resistant to diseases,
by E.E. Hartwig (Delta Branch Experiment Station,
ARS/USDA, Stoneville, Mississippi; p. 305-310, with 9
references) with a review of his paper by Y.L. Nene of
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ICRISAT.
Content of Hartwig’s paper: Introduction. Diseases:
Bacterial pustule, development of resistance to bacterial
pustule, target spot, phytophthora rot, methods of control of
phytophthora rot, root knot nematode, breeding for root knot
resistance, soybean cyst nematode control, soybean mosaic
virus, breeding for control of soybean mosaic virus, breeding
objectives, discussion.
220. Hymowitz, T.; Carmer, S.G.; Newell, C.A. 1976.
Soybean cultivars released in the United States and Canada:
Morphological descriptions and responses to selected foliar,
stem, and root diseases. INTSOY Series No. 9. 31 p. Jan.
(College of Agric., Univ. of Illinois at Urbana-Champaign).
[39 ref]
• Summary: This book consists mainly of tables generated
from a computerized database. Information is given on
331 soybean cultivars. The introduction states: “The data
contained in this bulletin were compiled from progress
reports issued by Drs. Bernard and Hartwig, which were
based in part on contributions made by collaborating
pathologists, as well as from articles and bulletins authored
by many investigators. The data were coded, punched on
cards, and subsequently transferred to a computer storage
system. The program used to retrieve the stored data was
based upon the TAXIR system developed at the University
of Colorado. References used in compiling the data can be
found on pages 4 to 7 of this bulletin.
“We wish to thank those scientists who have contributed
their data to the germplasm data bank and the following
individuals who spent many hours coding, punching,
proofreading, and programming the data: Dr. Satish Chandra,
Billie Porter, Marsha King, and Barbara Worosz.”
Table 1 is “Morphological descriptions of soybean
cultivars released in the United States and Canada.”
Cultivars are listed in alphabetical order: Acadian, Acme,
Ada, Adama, Adelphia, Agate, AK (FC 30761), AK
Harrow, AK Kansas, Aksarben, Altona, Amsoy, Amsoy
71, Anoka, Aoda, Arisoy, Arksoy, Arlington, Armredo,
Austin, Avoyelles, A100, Bansei, Bansei, Barchet,
Bavender Special, Bavender Special A, Bavender Special
B, Bavender Special C, Beeson, Bethel, Bienville, Biloxi,
Black Eyebrow, Blackhawk, Bombay, Bonus, Boone,
Bossier, Bragg, Burwell, Calland, Capital, Carlin, Cayuga,
Charlee, Cherokee, Chestnut, Chief, Chippewa, Chippewa
64, Chusei, Clark, Clark 63, Clay, Clemson, Cloud, CNS,
Cobb, Coker Hampton 266, Coker Hampton 266a, Coker
338, Columbia, Columbus, Comet, Corsoy, Creole, Crest,
Curtis, Custer, Cutler, Cutler 71, Cypress No. 1, Dare, Davis,
Delmar, Delsoy, Delsta, Disoy, Dixie, Dorman, Dortchsoy
31, Dortchsoy 67, Dunﬁeld, Dunn, Dyer, Early White
Eyebrow, Earlyana, Easy Cook, Ebony, Elton, Emperor,
Ennis 1, Essex, Etum, Evans, Fabulin, Flambeau, Ford,
Forrest, Fuji, Funk Delicious, Funman, Gatan, Georgian,

Giant Green, Gibson, Goku, Goldsoy, Granger, Grant,
Green & Black, Guelph, Habaro, Haberlandt, Hahto, Hahto
Michigan, Hakote, Hampton, Harbinsoy, Hardee, Hardome,
Hark, Harly, Harman, Harosoy, Harosoy 63, Harrel,
Hawkeye, Hawkeye 63, Hayseed, Henry, Hidatsa, Higan,
Hill, Hinn, Hodgson, Hokkaido, Hollybrook, Hongkong,
Hood, Hoosier, HP-963, Hurrelbrink, Hutton, Illington,
Illini, Ilsoy, Imperial, Improved Pelican, J.E.W. 45, Jackson,
Jefferson, Jogun, Jogun Ames, Jupiter, Kabott, Kagon,
Kanrich, Kanro, Kanum, Kent, Kim, Kingston, Kingwa,
Kino, Korean, Kura, LA. Green, Laredo, Lee, Lee 68, Lee
74, Lexington, Lincoln, Lindarin, Lindarin 63, Linman 533,
Little Wonder, Luthy, Mack, Macoupin, Madison, Magna,
Magnolia, Majos, Mamloxi, Mammoth Yellow, Mamotan
6640, Mamredo, Manchu, Manchu (Lafayette), Manchu
(L55-153), Manchu (Madison), Manchu Hudson, Manchu
Lafayette, Manchu Montreal, Manchu 2204, Manchu 3 Wisc,
Manchu 606 Wisc, Manchukota, Manchuria, Manchuria
13177, Manchuria 20173, Mandarin, Mandarin (Ottawa),
Mandarin 507, Mandell, Manitoba Brown, Mansoy, Medium
Green, Mendota, Merit, Midwest, Miller 67, Mingo, Minsoy,
Missoy, Monetta, Monroe, Morse, Morsoy, Mukden,
Nanda, Nansemond, Neia, Norchief, Norman, Norredo,
Norsoy, OAC211, Ogden, Ogemaw, Oksoy, Old Dominion,
Ontario, Osaya, Otootan, Ottawa, Ottawa Mandarin, Pagoda,
Palmetto, Pando, Patoka, Patterson, Peking, Pennsoy, Perry,
Pickett, Pickett 71, Pine Dell Perfection, Pluto, Pocahontas,
Poland Yellow, Polysoy, Potage, Portugal, Pridesoy 57,
Prize, Protana, Provar, Ralsoy, Rampage, Ransom, Renville,
Richland, Roanoke, Roe, Rokusun, Rose Non-Pop, Ross,
S-100, Sac, Sanga, Sato-3, Scioto, Scott, Seminole, Semmes,
Seneca, Shelby, Shingto, Shiro, Sioux, Sooty, Sousei,
Soysota, Steele, Stuart, Swift, Tanner, Tarheel Black, Tastee,
Tenn Non-Pop, Toku, Tokyo, Tortoise Egg, Tracy, Traverse,
Vansoy, Verse, Viking, Virginia-N, Virginia-S, Volstate,
Wabash, Waseda, Wayne, Wea, Wells, White Biloxi Wilkin,
Williams, Willomi, Willomi B, Wilson, Wilson B, Wilson
5, Wilson 5 B, Wilson 6, Wing Jet, Wirth, Wisconsin Black,
Wolverine, Woods Yellow, Woodworth, Wye, Yellow Marvel,
Yelnanda, Yelredo, York.
The following information is given for each cultivar
(variety): Maturity group, ﬂower color, pod color, seed
coat color, hilum color, pubescence color, pubescence type
(normal, appressed, semiappressed, dense).
Table 2 is “Responses to selected foliar diseases of
soybean cultivars released in the United States and Canada.”
The diseases are bacterial blight, bacterial pustule, frogeye,
frogeye race 2, and soybean rust.
Table 3 is “Responses to selected foliar, stem, and root
diseases of soybean cultivars released in the United States
and Canada.” The diseases are brown spot, downy mildew,
brown stem rot, pod and stem blight, and phytophthora root
rot.
Talk with Ted Hymowitz. 1998. July 5. Ted and his
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colleagues created a computerized database, with the data
entered on 80-column paper punch cards, using software that
Sam G. Carmer borrowed from Washington State University.
Carmer, a statistician, did the technical computer work.
The data was stored on a magnetic tape on the University’s
mainframe computer; there were no personal computers
in those days. They got a small grant to fund the project.
This database was the ﬁrst of its kind–and was used as the
basis for a number of similar subsequent publications by
other authors. Address: Dep. of Agronomy, Univ. of Illinois,
Urbana.
221. Barrentine, W.L.; Edwards, C.J., Jr.; Hartwig, E.E.
1976. Screening soybeans for tolerance to metribuzin.
Agronomy Journal 68(2):351-53. March/April. [7 ref]
• Summary: A nutrient culture technique was developed to
select soybean varieties or breeding lines for tolerance to the
herbicide metribuzin. “Two cultivars, ‘CNS’ and ‘Wayne,’
and one breeding line, D66-5566, were the most tolerant,
showing only slight injury, whereas ‘Semmes’ and ‘Tracy’
were killed.” Address: 1. Plant Physiologist; 2-3. Research
Agronomist. All: Delta Branch, Agricultural and Forestry
Exp. Station, and the ARS, USDA, Stoneville, MS 38776.
222. Hatchett, J.H.; Beland, G.L.; Hartwig, E.E. 1976. Leaffeeding resistance to bollworm and tobacco budworm in
three soybean plant introductions. Crop Science 16(2):27780. March/April.
• Summary: “On the basis of percentage of larval mortality,
PI 171451 and PI 229358 were more resistant to the
bollworm than to the tobacco budworm; PI 227687 was
equally resistant to both species. None of the larvae of
either species survived on PI 227687, which suggests that
this plant introduction may have a different genetic basis
for resistance.” Address: 1-2. Research entomologists,
Bioenvironmental Insect Control Laboratory, ARS-USDA,
Stoneville, MS 38776; 3. Research agronomist, ARS-USDA,
Stoneville, MS 38776.
223. Howell, R.W. 1976. re: Outstanding Achievement
Award for Dr. Edgar E. Hartwig Letter to Dr. H.W. Johnson,
Department of Agronomy and Plant Genetics, 303 Agronomy
Building. University of Minnesota, St. Paul, Minnesota
55108, Aug. 26 2 p. Typed, with signature on letterhead.
• Summary: “Dear Dr. Johnson:
“I am pleased to have been invited to write in support of
your nomination of Dr. Edgar E. Hartwig for the Outstanding
Achievement Award of the University of Minnesota.
“Dr. Hartwig is a distinguished agricultural scientist and
a farsighted citizen. His professional career has been devoted
almost entirely to the breeding and genetics of soybeans
for the southern United States. During Dr. Hartwig’s career
of more than 30 years, soybean production in the southern
states has moved from the status of a very minor crop to the

most important crop in the south, occupying more than one
million acres in each of seven southern states and several
hundred thousand acres in each of the rest. This tremendous
achievement is due more to Dr. Hartwig than to any other
individual. Soybean varieties which he has developed in
his breeding program have had very wide adaptability and
have been widely accepted. He has shown great vision in
anticipating problems before they arose, including such
problems as new diseases and insect infestations and the
particular difﬁculties that occurred as new lands were
brought into soybean production. There were frequently
problems of poor drainage, hard pans, and severe crusting, in
addition to a wide range of environmental conditions ranging
from a maritime to a montane environment. Dr. Hartwig has
been consistently far ahead of his counterparts in developing
soybean genotypes which can cope with new difﬁculties as
they arise.
“His success also owes much to his ﬁne qualities of
leadership and personal relations. He inspires conﬁdence
among farmers, businessmen, government leaders, and the
public generally. And the products of his research have
veriﬁed the conﬁdence. His unassuming manner makes him
very much at home in all types of groups. As a transplanted
southerner, he was ahead of his time in discarding traditional
barriers to the inclusion of people of all races in the
agricultural scene. That he was able to do so with such
success in an area where he might easily have aggravated
antagonisms is itself a great achievement.
“Dr. Hartwig has been widely recognized by agricultural
and professional groups for the high quality of his work. He
has been selected as Man of the Year in southern agriculture
by the Progressive Farmer and as Man of the Year by
many other organizations. He has received a Distinguished
Service Award of the U.S. Department of Agriculture and
a presidential award as an outstanding civil servant. These
awards are rare indeed and reﬂect a very high degree of
distinction. He has also received the Crop Science Award
of the Crop Science Society of America for the scientiﬁc
distinction of his research in plant genetics.
“Dr. Hartwig is frequently called on for advice and
counsel throughout the southern United States and is one
of the leading authorities sought by organizations abroad.
He has served several tours in Brazil, India, South Africa
and elsewhere. He has been a consultant to the International
Atomic Energy Commission.
“Dr. Hartwig is truly an outstanding alumnus of the
University of Minnesota. I heartily recommend him for the
Outstanding Achievement Award.
“Sincerely yours,...
“RWH:ch.” Address: Head, Department of Agronomy,
Univ. of Illinois.
224. Shanmugasundaram, S. 1976. Important considerations
for the development of a soybean classiﬁcation system
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for the tropics. INTSOY Series No. 10. p. 191-95. R.M.
Goodman, ed. Expanding the Use of Soybeans (College of
Agric., Univ. of Illinois at Urbana-Champaign). [20 ref]
• Summary: Contents: Introduction. Soybean classiﬁcation
systems. Inapplicability of existing classiﬁcation systems in
the tropics. Factors to be included in a tropical classiﬁcation
system. Proposed tropical soybean classiﬁcation system.
“Because of their photoperiod sensitivity, varieties from
the temperate zone ﬂower too soon and mature too early
when grown in the tropics and subtropics. Thus, a variety’s
range of adaptation is limited (Cartter and Hartwig, 1963).
However, experimental results show that varietal differences
in response to photoperiod do exist in soybeans...
The “AVRDC soybean germ plasm collection is being
screened to identify photoperiod insensitive genotypes,
which are necessary if duration-ﬁxed varieties with wide
adaptability are to be developed.
“Soybean Classiﬁcation Systems:... The ﬁrst
classiﬁcation based on maturity was developed by Piper
and Morse (1923 [p. 159]), who classiﬁed the germ plasm
into seven groups: very early, 81 to 90 days; early, 91 to
100 days; medium early, 101 to 110 days; medium, 111 to
120 days; medium late, 121 to 130 days; late, 131 to 150
days; and very late, more than 150 days.” Address: AVRDC,
Taiwan.
225. Hartwig, Edgar E. 1976. Improvement of soybeans by
breeding. In: L.D. Hill, ed. 1976. World Soybean Research
[Conference I: Proceedings]. Danville, Illinois: Interstate
Printers and Publishers, Inc. xvii + 1073 p. See p. 217-21. [2
ref]
• Summary: Contents: Introduction. Early history. Breeding
for disease resistance. Breeding for nematode resistance.
Breeding for combined disease and nematode resistance.
New strains of pests. Breeding for resistance to foliar-feeding
insects. Summary. Literature cited.
“In discussing the improvement of soybeans, I will
really be discussing how we have modiﬁed the soybean
plant to make it better suited for seed production under
U.S. conditions. Within the United States, soybeans are
grown within the latitude range of 30º to 47º. Introductions
from eastern Asia have provided a base from which present
varieties have been developed.
“Early History: Soybeans were ﬁrst established in the
United States as a forage plant and primary consideration for
the earlier introductions was perhaps given to their ability
to produce forage. In the period following World War I, an
interest developed in using soybean oil as a human food.
Many of the state experiment stations conducted research
on use of the meal for livestock and poultry feed. After a
use was established for the meal as well as the oil, interest
in growing soybeans for seed production developed. The
year 1941 was the ﬁrst in which the acreage of soybeans
harvested for seed exceeded the acreage grown for forage.

Since that date, the use of soybeans as a forage plant has
gradually diminished, while the acreage grown for seed
production has increased.
“United States agriculture is largely mechanized in
contrast to the hand culture methods largely utilized in
eastern Asia. Several modiﬁcations were necessary to adapt
soybeans to a mechanized agriculture. Introductions from
the northeastern provinces of China were reasonably well
adapted for production in the north central states, as these
areas are of approximately similar latitude. Soybean varieties
grown in northeastern China had been utilized for processing
and had been selected to have a relatively high oil content of
the seed. Although these introductions produced moderately
well in the north central states, they grew too tall and lodged
rather badly which reduced productivity and interfered with
machine harvesting.
“One of the ﬁrst steps in improvement was the release
of the variety ‘Lincoln’ in 1944, developed by the U.S.
Regional Soybean Laboratory and the Illinois Agricultural
Experiment Station. ‘Lincoln’ was adapted for production
in central Illinois and comparable latitudes. A six-year
average showed it to have a 19 percent yield advantage
over the average for ‘Dunﬁeld’ and ‘Illini,’ which were
the predominating varieties for that area at that time. The
availability of ‘Lincoln’ with its higher productivity and
better standability was a favorable factor in encouraging
farmers to increase their soybean acreage.
“While ‘Lincoln’ was an important variety for a period
of approximately 10 years, perhaps its greatest value is its
use as a parent. The variety ‘Lincoln’ was crossed with the
variety ‘Richland,’ and the F1 of this cross was back-crossed
to ‘Lincoln.’ Four major varieties were developed from
this breeding program–’Clark’ of early Group IV maturity,
‘Chippewa’ of Group I maturity, and ‘Shelby’ and ‘Ford’ of
Group III maturity. Estimates made in 1965 indicated that
these four varieties were grown on approximately 31 percent
of the U.S. soybean acreage.
“For the southern states, most of the types available
were forage types which were poor seed producers and
made rather viny growth. The few types suited for grain
production shattered badly as they reached harvestable
maturity. The ﬁrst step toward providing an adapted type
for grain production in the South was made with the
development of the variety ‘Ogden’ by the Tennessee
Agricultural Experiment Station. ‘Ogden’ was of Group
VI maturity. It was ﬁrst grown in farmers’ ﬁelds in 1943. A
three-year average from yield comparisons in North Carolina
and Mississippi showed ‘Ogden’ to have a 30 percent
advantage over ‘Arksoy,’ a variety of similar maturity.
Although ‘Ogden’ was distinctly superior in productivity to
other varieties available for production, it was weak in seed
holding, and severe losses from shattering were frequently
encountered before harvesting could be completed. In
addition, ‘Ogden’ had green seedcoats, a trait considered
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undesirable by the soybean processing industry.
“The U.S. Department of Agriculture received a group
of introductions from near Nanking, China, in 1927. One of
these was later named ‘Palmetto’ and another ‘CNS.’ Neither
was ever widely grown, but both contributed important
characteristics useful in developing productive varieties
for the southeastern states. ‘Palmetto’ made excellent
growth and in addition carried resistance to the root knot
nematode. It was crossed with ‘Volstate’ and the F1 was
back-crossed to ‘Volstate’ to retain some of the excellent
growth characteristics of ‘Palmetto’ but in a determinate
growth type plant and with better seed holding qualities.
The variety ‘Jackson’ was later released from this material.
Both ‘Palmetto’ and ‘CNS’ were of Group VII maturity.
The variety ‘CNS’ was identiﬁed as having a high level
of resistance to the foliar disease bacterial pustule. It was
crossed with a Group V selection designated S-100. From
this combination, the variety ‘Lee’ was selected and was
released for production in the South in 1954. One of the
major characteristics of ‘Lee’ was an extremely high level of
resistance to shattering. In addition, it was highly productive
and resistant to several foliar diseases and moderately
resistant to phytophthora rot. Because of its shatter resistance
and wide adaptation, ‘Lee’ quickly became the leading
southern variety and contributed greatly to the expansion of
soybean acreage in the South.”
“Summary: In discussing modiﬁcations we have made
in soybean plant types to make them better suited to our
speciﬁc environmental conditions, I have given special
attention to host plant resistance. Developing types with
multiple pest resistance has greatly increased the overall
adaptability to our environments. At Stoneville, Mississippi,
the better strains in the germplasm collection will yield
less than 60 percent as well as our better adapted types.
Although newer varieties show improvement in yield
for all areas, I will illustrate the impact of new improved
varieties on soybeans in the southern United States. In 1953,
approximately 1,110,000 hectares of soybeans were grown
with an average yield of 880 kg/ha. Varieties grown were
primarily introduced material. By 1963, the introduced
material had been replaced by varieties resulting from
hybridization and selection. Approximately 3.5 million
hectares were grown with an average yield of 1300 kg/ha.
By 1973, further improvement had been made, especially in
developing varieties adapted to additional areas. Nearly 8
million hectares were grown with an average yield of 1700
kg/ha. We recognize that improved management practices
were also contributing factors, but improved, better adapted
varieties were necessary to inspire better management
practices.
“Similar progress has been made in the north central
states. Varieties have been developed to give protection
against hazards. Newly developed varieties retain this
protection and incorporate increased efﬁciency as well.

“Soybean breeding in the United States over the past 30
years has been a continual building process to bring about
increased efﬁciency in production along with protection from
hazards. The pedigree of the variety ‘Forrest’ illustrates the
building process. In regional tests conducted over a threeyear period, ‘Forrest’ averaged 8 percent higher in seed
yield than the highest yielding variety previously available.
At none of these locations was root knot or cyst nematodes
a problem. Strains in the background of ‘Forrest’ were
obtained from Japan, Korea, northeastern China, and south
central China. These strains ranged in maturity from Group
II to VII. Each cross was made with a speciﬁc objective.
A large number of true-breeding lines were evaluated
from each, and the best was selected to use as a parent for
making further progress.” Address: ARS, USDA, Stoneville,
Mississippi.
226. Kiihl, R.A.S.; Hartwig, E.E.; Kilen, T.C. 1977. Grafting
as a tool in soybean breeding. Crop Science 17(1):181-83.
Jan/Feb. [2 ref]
• Summary: “The grafting technique appears to be an
excellent method of inducing earlier ﬂowering on late
genotypes to permit their use in a crossing program.
It is also a means of producing seed on genotypes that
otherwise ﬂower too late for seed production in a particular
geographical area.”
“About 95% of the grafts were successful.” Address:
Soybean breeder, IAPAR, Fundacao Instituto Agronomico
do Parana–Londrina, Parana, Brasil (on leave); research
agronomist and research geneticist, ARS-USDA, Stoneville,
Mississippi 38776.
227. Shannon, J. Grover; Baldwin, C.H., Jr.; Colliver, G.W.;
Hartwig, E.E. 1977. Potash fertilization helps ﬁght soybean
cyst nematode. Better Crops with Plant Food 61(1):12-15.
Jan.
• Summary: “Good fertility is a must for soybeans,
especially where cyst nematode is a problem.
“Our research shows potash deﬁciency can seriously
limit soybean yields on soils where nematodes are a problem.
“Soybeans are big potash users. If the crop can’t get
enough where cyst nematodes are present, it produces low
yields returning little or no proﬁts.
“And wherever cyst nematode severely limits root
growth, the crop may need more potash than soil tests
suggest.” Address: 1-4. Univ. of Missouri Delta Center,
Portageville, MO; 5. Stoneville, Mississippi.
228. University of Minnesota. 1977. University of Minnesota
nomination for outstanding achievement award [for alumni].
Minneapolis, Minnesota: University of Minnesota. 23 p.
• Summary: “Name of Nominee: Hartwig, Edgar Emerson.
“Home Address: 501 Cypress Street, Leland, MS
[Mississippi] 39208
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“Business of Institutional Title: Research Agronomist
“Name of Company of Institution: U.S. Department of
Agriculture.
“Address: Delta Branch Experiment Station, Stoneville,
MS 38776
“Year of Graduation or Dates of Attendance at the
University: B.S. Agronomy 1937
“Sponsorship by what College or Unit or Individual of
the University: Department of Agronomy and Plant Genetics,
College of Agriculture
“Biographical Chronology
“1. 1939, M.S. degree in Agronomy, University of
Illinois
“2. 1941, Ph.D. degree in Agronomy, University of
Illinois
“3. 1942-43, Agronomist-Pathologist, Florida
Agricultural Experiment Station, Leesburg, FL
“4. 1943-48, Research Agronomist, USDA, North
Carolina State College, Raleigh, NC
“5. 1948-present, Research Agronomist, Delta Branch
Experiment Station, Stoneville, MS
“Major Work:
“Research:
“Dr. Hartwig has spent all but one year of his
professional career in research to improve soybean
productivity. His ﬁrst position involving soybeans
was created during World War II as a part of the U.S.
Government’s efforts to increase the production of strategic
crops. During the time he has worked on soybeans, Dr.
Hartwig has seen U.S. production grow from less than 10
million acres in 1943 to 55 million in 1975. The results
of his research have contributed in a major way to this
increased production. Since 1948 Dr. Hartwig has served as
coordinator of soybean research in the southeastern states,
and in this capacity has worked closely with 13 agricultural
experiment stations in the states involved.
“In the early years of his work essential information on
how to fertilize, when to plant, how many seeds to plant,
and many other management aspects of soybean production
was minimal. Although his professional background is plant
breeding, Dr. Hartwig did research in many areas of soybean
management simply because the farmers who were asked by
the government to produce soybeans needed the information,
and no one else was providing it. This management research
gave rise to many recommendations on soybean production,
the most signiﬁcant of which was when to plant. In the long
growing seasons of the southeast, farmers plant corn and
many other crops as early as March and April, and they
were trying to plant soybeans in the same way. However,
the ﬂowering and maturation of soybeans are conditioned by
the length of days in which they grow. Thus when they were
planted in the short days of March and April, they ﬂowered
too early, and the result was a vegetative growth inadequate
to support high seed yields. Dr. Hartwig’s research

demonstrated that by delaying planting until early May,
the new producers of soybeans could double their yields.
This probably was the most signiﬁcant development in
soybean production in the southeast, because had the farmers
continued to plant in March and April, soybean production
would not have been economical in the area.
“Once the basic techniques of culturing soybeans had
been developed and made available to farmers, Dr. Hartwig
concentrated his efforts on breeding improved varieties.
During his career he has developed 14 outstanding varieties.
His variety, Lee, was in some years planted on 75% of all
the soybean acreage in the southeastern states. This variety
contributed more to the economy of agriculture in these
states than any other single crop variety in history.
“Dr. Hartwig was the ﬁrst plant breeder in the United
States to recognize the probable hazards from soybean
diseases and to begin breeding varieties resistant to them.
Most of the varieties he has developed are resistant to
important diseases. In 1954 a new major threat to soybean
production in the United States, the soybean cyst nematode,
was discovered. Dr. Hartwig arranged for all the entries
in his germplasm collection and those from a similar one
maintained in the north central states to be evaluated in the
area infested by the nematode. This evaluation involved
several thousand genotypes representing most of the genetic
diversity of soybeans available in the world. Only one
genotype proved to be resistant to the nematode, and it was
not adapted for production in the southeastern states. This
meant that the resistance had to be transferred to adapted
varieties before it would be useful to farmers.
“The effort that followed in developing varieties
resistant to the nematode is one of the classic achievements
of plant breeding. In the winter of 1963 the ﬁrst handful of
seeds of an adapted cyst nematode resistant variety were
taken by Dr. Hartwig to Puerto Rico and increased to several
bushels. The seed increase in itself was a major achievement
in that it was the ﬁrst winter increase of soybeans, and the
entire area involved had to be artiﬁcially lighted to prevent
the plants from ﬂowering too early in the short days of
Puerto Rico. The activity involving soybean cyst nematode
demonstrates the role Dr. Hartwig has played in meeting
the needs of soybean farmers. His hard work resulted in a
solution to a major threat to soybean production in record
time.
“In commerce the soybean is considered an oilseed,
but the soybean seed contains twice as much protein as oil
and the protein is one of the most nearly balanced proteins
of plant origin available. Many years ago Dr. Hartwig
anticipated a time when both the need for and the proﬁt
from the protein in soybeans might exceed that of oil, just
as he anticipated the need for disease resistance. He has
through the years devoted a portion of his time to increasing
the protein content of soybeans through breeding, and now
has high-yielding genotypes available that produce seeds
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with 50% or more protein. He has demonstrated that the
monetary value of the production from his high protein
genotypes is substantially higher than that of standard types.
In spite of the relative need for protein versus oil in the world
food supply and the relative value of protein versus oil in
commerce, a commercial demand for his high protein types
still has not developed. When it does develop, Dr. Hartwig’s
high protein varieties will provide the basis for a new era of
soybean production in the United States.
“Administration:
“In his role as research coordinator in the southeastern
states Dr. Hartwig spends a substantial amount of time
with researchers in the experiment stations in each of the
13 states. One of his greatest contributions has been made
through these researchers. He has freely shared germplasm
from his program and from his germplasm collection,
suggested solutions to problems, shared research ideas,
and in many ways contributed to the productivity of the
research of every individual working with soybeans in the
southeastern states. In recent years the number of such
people has been signiﬁcant, and all the individuals involved
have been inﬂuenced in a positive way by Dr. Hartwig. Some
have caught a measure of his enthusiasm and dedication,
some have borrowed his research ideas, and all have proﬁted
from their interactions with him.
“International Activities:
“Dr. Hartwig’s international reputation in soybean
research has resulted in requests from many countries for
assistance in their attempts to produce soybeans. He has
responded in a positive way to these requests. In 1966 he
was invited to observe and advise on soybean improvement
and production research in Brazil. The 17.5 million acres of
soybeans currently produced in Brazil are planted primarily
to varieties developed by Dr. Hartwig directly or to those
selected by Brazilian researchers from breeding lines
provided by Dr. Hartwig. In 1968, he visited Colombia to
observe and advise on potentials for soybean development.
Also in 1968, he was invited to participate in a conference
sponsored by the International Atomic Energy Agency in
Sweden on “New Approaches to Breeding for Improved
Plant Protein,” and to present a paper on breeding for protein
improvement. He prepared a paper, “Improved Protein
Production by Soybeans” for the Protein Advisory Group,
United Nations, to use at the FAO/WHO/UNICEF Protein
Advisory Group meeting in 1969 in Geneva, Switzerland.
In 1970, and again in 1971, he observed soybean production
research programs in India and advised research workers.
He also has furnished germplasm for their improvement
program and assisted in identifying resistance to a serious
virus problem. He has worked closely with two experiment
stations in Mexico for several years. The varieties Bataoto
66 and Cajeme, released from the Mexican program in
1966 and 1970, respectively, were developed from breeding
populations provided by Dr. Hartwig to Mexican scientists.

A third variety selected in Dr. Hartwig’s program was grown
on 400,000 acres in Mexico in 1976. In 1975 he sent his
germplasm collection to the Asian Vegetable Research and
Development Center in Taiwan to be evaluated for resistance
to rust, a disease that limits the production of soybeans
in Southeast Asia, and later visited the country to help
evaluate the collection for resistance. Some of the genotypes
were resistant to the disease and will be used in attempts
to develop rust resistant varieties adapted to Southeast
Asia. In 1976, he was invited by the government of South
Africa to evaluate current soybean research in that country
and to advise on future research. Through correspondence
and furnishing germplasm, Dr. Hartwig has been closely
associated with most soybean improvement programs in
developing nations” (Continued).
229. University of Minnesota. 1977. University of Minnesota
nomination for outstanding achievement award [for alumni]
(Continued–Document part II). Minneapolis, Minnesota:
University of Minnesota. 23 p.
• Summary: (Continued): “As a result of his extensive
international travels, and of short-term visits by many people
from other countries, Dr. Hartwig has had many requests for
opportunities to study with him. Responding positively to
the requests of graduate students presented problems because
Dr. Hartwig was not located on a university campus. In
recognition of his reputation, Mississippi State University
appointed Dr. Hartwig to its graduate faculty and made
arrangements to permit graduate students to study with him.
The students spend the academic year at the university and
conduct their theses research at Dr. Hartwig’s station during
the summer. Since the initiation of the arrangement, Dr.
Hartwig has advised foreign graduate students from several
different countries.
“Professional Activities”
“Member, American Society of Agronomy, Crop
Science Society of America, and American Association for
the Advancement of Science.
“Member, Sigma Xi and Gamma Sigma Delta.
“Member, Joint Experiment Station–U.S.D.A. Task
Force on Soybean Research, 1967.
“Member, Southern Regional Soybean Research Task
Force, 1970.
“Member, Advisory Group to National Soybean
Research Coordinating Committee, 1970 “Invited to speak at numerous local, state and regional
meetings of groups interested in many aspects of soybean
production and utilization.
“Invited to participate in national and international
workshops and professional meetings. In addition to those
listed in the preceding section, some examples are:
“Invitational paper at Soybean Symposium, Campinas,
Brazil, 1970,
“Grain Legume Workshop sponsored by the
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International Institute for Tropical Agriculture, Ibadan,
Nigeria, 1973,
“Grain Legume Workshop sponsored by the
International Crops Research Institute for Semi-Arid Tropics,
Hyderabad, India, 1975,
“Invitational paper at World Soybean Research
Conference, Urbana, Illinois, 1975,
“Invitational paper at Crop Variety Vulnerability
Symposium, Crop Science Society of America, Knoxville,
Tennessee, 1975.
Honors:
“U.S. Department of Agriculture Superior Service
Award, 1956
“Fellow, American Association for the Advancement of
Science, 1956
“Honorary Life Member, American Soybean
Association, 1960
“Southwide Man of the Year, Progressive Farmer
Magazine, 1963
“Fellow, American Society of Agronomy, 1964
“Man of the Year, Southern Seedsmen’s Association,
1964
“Outstanding Contribution to Agriculture, Delta
Council, 1965
“Life Member, Board of Directors, Mississippi Soybean
Association, 1967
“Award of Merit, Mississippi State Chapter, Gamma
Sigma Delta, 1969
“U.S. Department of Agriculture Distinguished Service
Award, 1971
“Agronomist of the Year, Mississippi Section, American
Society of Agronomy, 1972
“Recognition for contributions toward the development
of the soybean industry in Brazil, Department of Agriculture
of the State of Rio Grande du Sul and the soybean industry
of Brazil, 1974
“Recognition for contributions to plant breeding and
genetics, National Council for Commercial Plant Breeders,
1974
“Society of University Fellows, Mississippi State
University, 1974
“Special Achievement Award for sustained excellence in
Federal service, National Civil Service League, 1975
“Distinguished and Meritorious Service to Agriculture,
Mississippi Farm Bureau, 1975
“Service to Agriculture Award, Tennessee Soybean
Association, 1976
“Distinguished Service, South Carolina Soybean
Association, 1976
“Outstanding Leadership in Developing Several Leading
Soybean Varieties in the South, Southern Soybean Disease
Workers Council, 1976
“Brief Description of the Nominee:
“1. Outstanding character or personality traits:

“Dr. Hartwig’s dedication to his work and to his
colleagues characterizes him to all who know him. He is
an extremely hard working individual, and his personality
reﬂects a unique combination of determination, helpfulness,
and kindness. His concern for others has enabled him to be
extremely effective in his interactions with other researchers.
His unusual character and personality traits have enabled
him to obtain the full cooperation of many people. He has
been helpful to many who thought they did not need, and
who were not aware that they had received, his assistance.
The soybean research program which he has coordinated
in 13 southeastern states is one of the best examples of a
cooperative approach to solving agricultural production
problems in the United States.
“2. What people associate with the nominee:
“To many soybean producers in the southeastern states
Dr. Hartwig is known for the outstanding varieties he has
developed and for the management information he has
provided. To many farmers the Lee soybean variety he
developed meant the difference between success and failure
in the early expansion of soybean production. To people
in his professional area he is known for his enthusiasm
for, and complete dedication to, his research. He also is
known as the individual to whom both young and senior
soybean researchers turn for help with their most perplexing
problems. In his nonprofessional life he is known as a
gentleman in the truest sense of the word.
“3. Extent to which nominee is known:
“Dr. Hartwig is internationally known for his research,
and for the assistance he has provided to other countries
in their attempts to produce soybeans. He has contributed
more to soybean production in the United States and several
other countries than any other single individual. His research
contributions have been recognized by the most prestigious
award his professional society conveys, the Crop Science
Award, by the highly selective Special Achievement Award
for sustained service in the U.S. Civil Service, by both
the Distinguished and Superior service awards of the U.S.
Department of Agriculture, and by several other awards.
“Names and addresses of those writing supporting
letters:
“H. Rouse Caffey, Associate Director, Louisiana
Agricultural Experiment Station, Louisiana State University,
Baton Rouge, LA 60803
“B.E. Caldwell, Head Department of Crop Science,
North Carolina State University, Raleigh, NC 27607
“William L. Giles, President Emeritus, Mississippi State
University, College Station, MS 39762
“R.W. Howell, Head, Department of Agronomy,
University of Illinois, Urbana, IL 61801
“Edward B. Knipling, Area Director, USDA, ARS,
Southern Region, Mississippi Valley Area, P.O. Box 225,
Stoneville, MS 38776 Charles G. Shepherd, Superintendent
Delta Branch Experiment Station, Stoneville, MS 38776
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“Names and addresses of faculty members who know
the work of the nominee and can assist with the preparation
of citation:
“H.W. Johnson (373-0866). D.C. Rasmusson (373-1678)
“J.W. Lambert (373-0867). L.H. Smith (373-0864)
“The address of all four individuals is Department of
Agronomy and Plant Genetics, College of Agriculture,
University of Minnesota, St. Paul, MN 55108. Telephone
numbers are indicated in parenthesis.
“Individual assuming responsibility for preparation of
nomination materials: H.W. Johnson (with signature).
There follows a 6-page bibliography of exactly 100
articles and public lectures by Dr. Hartwig from 1941-1976.
Many of these have very incomplete citations; some are so
incomplete that, looking at the periodical, we have been
unable to ﬁnd the article cited.
Finally there are six letters of recommendation (each
typed, with signature on letterhead) by H. Rouse Caffey,
Billy E. Caldwell, William L. Giles, R.W. Howell, Edward
B. Knipling, and Charles G. Shepherd.
Note: This dossier is the single most helpful and
valuable document we have found in reconstructing the life
and chronology of Edgar E. Hartwig. It was sent, free of
charge, by Erik of the University of Minnesota Archives,
Minneapolis, Minnesota.
230. Kilen, T.C.; Hatchett, J.H.; Hartwig, E.E. 1977.
Evaluation of early generation soybeans for resistance to
soybean looper. Crop Science 17(3):397-98. May/June. [7
ref]
• Summary: “Abstract: The soybean... cultivar `Davis’, P.I.
229358, and F1 and F2 generations from the cross Davis x
PI-229358 were grown in a greenhouse and rated visually
for leaf-feeding damage by soybean looper [Pseudoﬂusia
includens (Walker)].
“The study indicated that large numbers of F2 plants
segregating for reaction to leaf-feeding by soybean looper
may be effectively evaluated in the greenhouse.” Address:
Research geneticist, research entomologist, and research
agronomist, ARS-USDA, Stoneville, MS 38776.
231. Hartwig, E.E.; Epps, J.M. 1977. Registration of
Centennial Soybeans (Reg. No. 114) Crop Science
17(6):979. Nov/Dec.
• Summary: It is highly resistant to races 1 and 3 of the
soybean cyst nematode (Heterodera glycines Ichinohe),
to the root knot nematode (Meloidogyne incognita), to
the reniform nematode (Rotylenchulus reniformis Linford
& Oliveira), and to phytophthora rot (Phytophthora
megasperma Drechs var. sojae) races 1, 2, and 3. It is
also resistant to the foliar diseases bacterial pustule
[Xanthomonas phaseoli (E.F. Smith)], wildﬁre [Pseudomas
tabaci (Wolf and Foster)] and target spot [Corynespora
cassiicola (Berk. and Curt.) Wei.]. Shatter resistance is

excellent.
“Seed was distributed in 1976 for increase in Missouri,
Tennessee, North Carolina, Alabama, Georgia, Florida,
Arkansas, Mississippi, Oklahoma, and Louisiana. The
Mississippi Agricultural and Forestry Experiment Station
is responsible for maintenance of breeder seed.” Address:
Research agronomist, ARS, USDA, working in cooperation
with the Delta Branch, Mississippi Agric. & Forestry Exp.
Station., Stoneville, Mississippi.; and nematologist, ARS,
USDA, West Tennessee Agric. Exp. Station, Jackson,
Tennessee.
232. Singh, B.B. 1977. Breeding for resistance to soybean
rust in India. Soybean Rust Newsletter 1:13-16. *
233. Hinson, K.; Hartwig, E.E. 1977. Soybean production in
the tropics. FAO Plant Production and Protection Paper No.
4. v + 92 p. Illust. 27 cm. (Rome, Italy). Revised 1982. [82
ref. Eng; Chi; Fre; Spa]
• Summary: Contents: Introduction. Botany. Climatic
requirements. Soils and soil fertility. Water and water
management. Varieties and variety development. Culture.
Nitrogen nutrition and inoculation. Diseases and nematodes.
Insects. Harvesting and seed storage. Nutritive quality and
use. Rotations and intercropping. Bibliography. Address:
Research Agronomists, USDA.
234. Kilen, T.C.; Hartwig, E.E. 1978. An inheritance study of
impermeable seed in soybeans. Field Crops Research 1:6570. Feb. [10 ref]
• Summary: “Abstract: The inheritance of impermeable seed
in soybeans... was studied in a cross between `Tracy’ and
the breeding line D67-5679 (impermeable seed). Seed from
individual plants of parents F1 and F2 were evaluated for
permeability by placing in distilled water for 48 h. Seed was
considered to be impermeable if it failed to imbibe water.
About 95% of the seed of Tracy imbibed water in 48 h,
whereas only 12% of the seed of D67-5679 did. About 50%
of the F2 plants had seed as permeable as those of Tracy in
48 h, whereas only 1.4% had seed as impermeable as those
of D67-5679. Seed from F1 plants seemed to be slowly
permeable, with 12, 36, 59, and 61% of imbibed seed at 8,
24, 48, and 96 h, respectively. Seed from reciprocal F1 plants
responded similarly. The low number of F2 plants having
seed as impermeable as D67-5679 suggested that as few as
three major genes may control the permeable-impermeable
response. A breeding procedure for transferring the character
to locally adapted cultivars is outlined.” Address: Mississippi
Agricultural and Forestry Experimental Station, Stoneville,
Mississippi 38776.
235. Hartwig, E.E.; Epps, J.M. 1978. Registration of Bedford
soybeans (Reg. No. 118). Crop Science 18(5):915. Sept/Oct.
• Summary: “Seed was distributed in 1977 for increase in
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Tennessee, Missouri, Arkansas, Mississippi, and Kentucky.”
Address: 1. Research Agronomist, Delta Branch, Mississippi
Agric. and Forestry Exp. Station, Stoneville, MS.
236. Hartwig, E.E.; Musen, H.L.; Maxwell, J.D. 1978.
Registration of Govan soybeans (Reg. No. 117). Crop
Science 18(5):914. Sept/Oct.
• Summary: “’Govan’ soybean... originated as an line
selected from the cross ‘Bragg’ x ‘Semmes’”. Address: 1.
Research Agronomist, Delta Branch, Mississippi Agric. and
Forestry Exp. Station, Stoneville, MS.
237. South Africa, Department of Agricultural Technical
Services. 1978. Annual report of the Secretary of
Agricultural Technical Services for the period 1 July, 1976 to
30 June, 1977. Pretoria, South Africa. 214 p.
• Summary: In Part 2, titled “Plant Production
Improvement,” the section on “Oilseeds and High Protein
Seeds” (p. 12-20) discusses soya beans (p. 13): “During
the past season a total of 95 soya-bean breeding strains
were planted at the departmental quarantine station at
Buffelspoort.” This material was obtained from Dr. E.E.
Hartwig of the Delta Branch Soya-Bean Breeding Centre in
the USA.
Also contains a section on groundnuts (p. 12-13).
Address: Pretoria, South Africa.
238. Vakili, Nader G. ed. 1978. Proceedings of the workshop
on soybean rust in the Western Hemisphere. Washington,
DC: USDA Agricultural Research Service. vi + 81 p. Held
14-17 Nov. 1976 at Mayaguez Inst. of Tropical Agriculture
(MITA), Mayaguez, Puerto Rico. 26 cm. [50+ ref]
• Summary: Most of the writers of the papers at this
workshop believe they have discovered Asian soybean rust
(Phakopsora pachyrhizi Sydow) in the Western Hemisphere.
Soon after the workshop they ﬁnd that they have discovered
a new species of soybean rust, Phakopsora meibomiae, one
which is much less aggressive and less harmful to soybeans.
Papers include: 1. The history of Phakopsora rust in
Puerto Rico, by Pedro L. Meléndez (p. 1-3, 8 refs). 2. Field
observations and host range of soybean rust, Phakopsora
pachyrhizi, in Puerto Rico, by Nader G. Vakili (p. 4-15).
3. Review of research on soybean rust, by K.R. Bromﬁeld
(p. 16-23). 4. Sources of resistance to soybean rust, by
Richard L. Bernard (p. 24-25). 5. Breeding soybeans for
rust resistance, by E.E. Hartwig (p. 26-29)... 9. Summary
statement, by James B. Sinclair. Questions and answers.
Workshop participants (directory). Address: Research Plant
Pathologist, MITA, Agricultural Research Service.
239. Craigmiles, J.P.; Hartwig, E.E.; Sij, J.W.; Paschal, E.H.
1979. Dowling, a moderately rust-resistant soybean release.
Soybean Rust Newsletter 2(1):8. Jan.
• Summary: Dowling, a late-maturing Group VIII soybean

cultivar developed by the Texas Agricultural Research and
Extension Center at Beaumont, was released in March 1978.
Address: 1,3&4. Texas A&M Univ. Agricultural Research
and Extension Center, Route 5, Box 784 Beaumont, TX
77706; 2. Delta Branch Experiment Station, P.O. Box 127,
Stoneville, MS 38776.
240. Kiihl, Romeu A.S.; Hartwig, E.E. 1979. Inheritance of
reaction to soybean mosaic virus in soybeans. Crop Science
19(3):372-75. May/June. [9 ref]
• Summary: “Soybean mosaic virus (SMV) apparently
was present in United States soybeans... before 1910. Piper
and Morse (7) did not describe the virus, but published a
plate in 1910 showing mottled seed and stated that many of
the plants producing mottled seed had sparse pubescence,
characteristics we now associate with SMV development on
susceptible cultivars.
“The symptoms of soybean mosaic were ﬁrst described
by Clinton (1) in 1916 and the virus nature of the disease was
established by Gardner and Kendrick (3) in 1921. Conover
(2) in 1948 veriﬁed that the mosaic of soybeans could be
caused by more than one strain of the virus.” Address:
Formerly graduate student Mississippi State Univ., now
agronomist IAPAR, Instituto Agronomico, Londrina, Parana,
Brazil and supervisory research agronomist, AR, SEA,
USDA, Stoneville, MS 38776.
241. Bernard, Richard L. 1979. [Soybean] germplasm
resource development. In: R.W. Judd, ed. 1979. 50 Years
with Soybeans. Urbana, IL: National Soybean Crop
Improvement Council. 86 p. See p. 8-16.
• Summary: “The soybean crop was established in the
Midwest using Chinese varieties introduced from northeast
China (the area called “Manchuria” at that time), an area
with soils and climate similar to those of our Midwest and
one where soybeans were already being grown on a large
commercial scale. In contrast to most of the rest of eastern
Asia where soybeans were grown in gardens or small plots
for local food use, in Manchuria soybeans were grown on
a large commercial scale (as much as 50% of the total crop
area) and were used for oil extraction with the meal used for
animal feed or fertilizer. Large shipments of soybeans were
made to Japan and to oil extraction mills in western Europe.
“During the early part of this century many hundreds
of soybean varieties were introduced from eastern Asia and
tested by U.S. agronomists for performance here. Virtually
all of the successful ones were from central and southern
Manchuria, where large scale commercial production had
already been underway for several decades. Thus, the success
of the Midwest soybean industry was based to a large extent
on the earlier successful development of a similar industry
of soybean production and oil extraction in northeast China.
We owe a debt of gratitude to the unknown Chinese plant
breeders or farmer-selectors who developed these basic
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commercial-type soybean varieties.
“Beginning in the late 1930’s and 1940’s soybean
breeders in the USDA-state experiment station breeding
programs, through hybridization and selection, were
developing improved varieties with higher yielding ability
and more resistance to lodging and shattering and to the
prevalent diseases. By the 1950’s virtually all acreage was
planted to these products of the scientiﬁc breeders’ art, yet
even down to the present day these American varieties trace
the bulk of their ancestry to a small group of successful
introductions, largely from northeast China. This is speciﬁed
in Table 1 for major northern and southern US varieties. The
introduced parental varieties and their place of origin is listed
across the top of the table. Most of these have American
names because they were grown here commercially after
being introduced. The eleven northern varieties listed
occupied 2/3 of the northern US acreage in 1978 and trace
to eleven introduced varieties, all but two from northeast
China. The nine southern varieties occupied over 80% of the
south-central acreage and trace to twelve introduced varieties
with ﬁve of them in common with the northern varieties.
The remaining acreage is planted to various varieties, each
with less than 2% of the regional acreage. Almost without
exception these are from the same parentage as those listed,
and so, if all US commercial varieties had been included,

there would be very few ancestral varieties added to the
table. Thus, only ﬁfteen introduced varieties have provided
the germplasm on which our soybean industry is based.
Much research, testing, evaluation, and hybridization has
been done with some of the thousands of other soybeans
introduced to the U.S., but much more work remains to be
done in the effort to broaden and improve our germplasm
base. One of the ﬁrst and most basic steps is to obtain,
maintain, and make available to researchers soybean
germplasm from all over the world.
“The history of soybean introduction in the United
States can be divided into seven periods from 1898 to the
present (Table 2). Prior to 1898 “... there were not more
than eight varieties of soybeans grown in the United States”
according to C.V. Piper and W.J. Morse writing in “The
Soybean” (1923). Prior to 1925 soybean introductions were
obtained through consuls, missionaries, and seedsmen, as
well as local agronomists and a few agricultural explorers
such as Frank Meyer who traveled extensively in China. A
major contributor was USDA plant explorer P.H. Dorsett,
who collected nearly 1,500 soybean types in Manchuria in
1925 to 1927. An agricultural exploration trip in northern
China, Korea, and Japan in 1929 to 1931 by Dorsett and W.J.
Morse brought in 4,578 varieties.
“As the soybean grew in importance in this country and
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access to its homeland was restricted because of war and
political problems, it was realized that a permanent system
of maintaining soybean germplasm must be established.
Relatively few varieties were grown in this country, and
these, being closely interrelated, provided only a very
limited range of germplasm. Until just 30 years ago no
formal preservation system for soybean germplasm existed.
Most of the introduced varieties had been discarded if not
of immediate usefulness. Of the 8526 soybeans introduced,
only 1580, or less than 20%, were still around in 1949
when the present germplasm collection system was begun.
Under the direction of Dr. Martin Weiss of the USDA’s
Soybean Investigations a soybean germplasm collection was
established with the late varieties (Group V and later) to be
maintained at Stoneville, Mississippi, and the early ones at
Urbana, Illinois. Dr. E.E. Hartwig has been curator of the
southern collection from the beginning, and I have looked
after the northern collection since 1954. Table 2 indicates
how this collection has grown to its present size of over 8000
and Table 3 gives the breakdown by maturity group as of
last January. After a long period of passive additions (1933
to 1968) we have renewed our efforts to actively collect the
world’s soybean germplasm. Large collections have been
obtained from colleagues in Japan, South Korea, and the
Soviet Union. Of course, China is a most important source
of soybean germplasm. Most of the older introductions
including those of Dorsett and Morse are from northern
China, leaving large areas of southern and western China
virtually untapped. In recent years we have begun to obtain
a large number of soybeans from China, many of them via
the Soviet Union. With the present favorable relations we
are hoping to greatly increase the number of accessions from
China in the near future.
“In addition to the major collections of U.S. and foreign
varieties, we maintain a heavily used Genetic Collection
of over 400 strains of special interest to geneticists. This
includes a large collection of genetic isolines which we
have developed and which are widely used by researchers in
genetic studies and in assaying the effects of individual traits,
such as pest resistance, time of maturity, growth type, leaf
shape, pubescence type, etc.
“We have a very extensive collection of species related
to soybeans. The wild soybean (Glycine soja) is the closest
relative, and since it can be easily crossed with soybeans;
offers a potential source of pest resistance or other traits
not present in soybeans. Just 10 years ago there were 8
entries of this species in the collection. Now, by virtue of
some collection trips that I have made and through the help
of colleagues in eastern Asia the number has grown to 558
(Table 4). The other species of the genus Glycine are all
perennials from Australia, southeast Asia, and South Paciﬁc
islands, and although they cannot be cross-pollinated with
soybeans, they provide interesting material for research into
the botanical origin of soybeans. We now have a collection

of over 100 accessions of these species (Table 5). All of these
are made available on request to research workers throughout
the world.
“The soybean collection is heavily used, with over
10,000 packets sent out each year. Some of the traits for
which soybean germplasm has been evaluated are listed in
Table 6. Success stories can be told about ﬁnding resistance
to cyst nematode, new races of phytophthora root rot,
soybean mosaic virus, etc. Future progress in yield, pest
resistance, plant growth type, and seed composition will
depend heavily on this germplasm collection as a source of
new desirable genes for the varieties of the future.” Address:
AR-SEA-USDA, Univ. of Illinois.
242. Hartwig, Edgar E. 1979. Soybean varietal development
1928-1978. In: R.W. Judd, ed. 1979. 50 Years with Soybeans.
Urbana, IL: National Soybean Crop Improvement Council.
86 p. See p. 2-7.
• Summary: “To satisfactorily discuss soybean varietal
development over the past ﬁfty years, some attention should
be given to developments prior to 1928.
“Interest in soybeans had become great enough by
1907 for the U.S. Department of Agriculture to hire a man
to spend most of his time on soybean research. Along with
his work with soybeans, W.J. Morse had responsibilities for
cowpeas, mung beans, and several other annual legumes. In
addition to his own plantings in the Washington [DC] area
and on a farm near Monetta, South Carolina, W.J. Morse
distributed seed of new introductions to anyone expressing
an interest in soybeans. This program served to get many of
our older varieties established. Among his closest contacts at
the State Experiment Stations were C.B. Williams in North
Carolina and W.L. Burlison at Illinois.
“All varieties grown in 1928 to be harvested for seed,
were to a great extent the result of someone primarily
involved in some other activity planting soybean seed that
was sent to them by W.J. Morse. It is also quite likely that
W. J. Morse visited these plantings and permitted his quiet
enthusiasm to somehow inﬂuence the individual toward
thinking he was growing a crop with a great potential.
“About 1928, the U.S. Department of Agriculture
employed a second man to do research with soybeans.
However, J.L. Cartter’s role was primarily to evaluate the
many soybean introductions from eastern Asia for their
composition of oil and protein. At this time soybeans
were a forage crop. That a man was employed to study the
composition of the seed indicates that men in a leadership
role within the research organization of the U.S. Department
of Agriculture recognized the future of the soybean to be in
utilization of the seed for oil and protein rather than in the
use of the entire plant in an immature stage for forage. In
their book, The Soybean, by Piper and Morse published in
1923, the authors express optimism of soybeans becoming a
major farm crop but state ‘but not as a forage crop.’
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“In 1936 the U. S. Regional Soybean Laboratory was
established to serve the 12 North Central States. The concept
of this Laboratory was never fully ﬁnanced. Plans called for
production research and research to develop industrial uses
for the beans. The ﬁrst research programs for improvement
of soybeans by breeding were included in the production
research program.
“The breeding research was supported in a rather limited
manner. Martin Weiss, who had completed work toward a
Master of Science degree, was employed on a full-time basis
to work cooperatively with the Iowa Agricultural Experiment
Station, but was allowed to continue his studies toward a
PhD degree. Upon the retirement of W.J. Morse in 1950,
Martin replaced Morse as Investigations Leader for soybean
research within the Agricultural Research Service. This then
became a full-time position as responsibilities for cowpeas,
mung beans, etc. were directed elsewhere.
“One-half time positions for varietal development work
were established in cooperation with the Illinois, Indiana,
Ohio and Missouri Agricultural Experiment Stations.
Leonard Williams was hired at Illinois and he became a
full-time employee after completing studies leading to a
PhD degree in 1937. Al Probst at Purdue was also one of the
original employees, but did not become a full-time employee
until 1938.
“A cooperative program for the Southern States
was initiated in 1943 with research located at Stoneville,
Mississippi and Raleigh, North Carolina. Paul Henson, now
famous as the father of Jim Henson of the Muppets, was
located at Stoneville until he was transferred to other work
at Beltsville [Maryland] in 1948. I was located at Raleigh,
North Carolina until I transferred to Stoneville. Herbert
Johnson then took over at Raleigh. In 1955 a third location
for breeding research was established at Gainesville, Florida.
“By 1954 U.S. soybean acreage harvested for beans
had reached 17 million with an average yield of 20 bushels
per acre. At that time there were six people employed by the
U.S. Department of Agriculture as soybean breeders. It was
another 10 years before any State Experiment Station had an
employee giving full time to soybean breeding research.
“The Coker Pedigreed Seed Company of Hartsville,
South Carolina has given some attention to soybean selection
and breeding for about 50 years [i.e. since about 1929].
They have had a full-time breeding program with soybeans
since the mid-ﬁfties. For many years Coker’s were the only
commercial seed company actively engaged in soybean
breeding. After establishing the Plant Variety Protection Act
in 1971, many commercial companies became interested
in soybean varietal development. The number of federal,
state, and private plant breeders is now approximately 75.
However, the 29.5 bushels per acre average on over 63
million acres harvested in 1978 was made with varieties
developed by the 12 to 15 breeders on the job in the mid1960’s.

“Morse and Cartter, in 1939, described 108 varieties
of soybeans. All were introductions from Asia, selections
from introductions, or natural crosses that had occurred
among introductions. Of the 108 varieties described, 37 were
considered to be seed producing types. Only 14 of these
were grown on any appreciable acreage. Dunﬁeld, Illini,
Macoupin, Manchu, Mandarin, Mandel, Mukden, Richland,
and Scioto were the principal varieties grown in the North
Central States for seed production. Arksoy, Haberlandt,
Mammoth Yellow, Tokyo, and Woods Yellow were the
major varieties planted for seed harvest in the South. Several
of these varieties are in the parentage of varieties now in
production.
“Since 1942 one hundred twenty-four soybean varieties
have been registered by the Crop Science Society of
America. Of these number ﬁve of the older varieties were
selections from introductions. All other were selections from
segregating populations resulting from planned crosses.
“Introductions from the northeastern providences of
China were the source for varieties such as Dunﬁeld, Illini,
and Mukden which were some of the more widely grown
varieties in the north central region. A major step in varietal
improvement was made with the release of Lincoln in 1944.
Lincoln resulted from a cross made by Woodworth at Illinois
and selected jointly by Williams and Woodworth. Lincoln
had a 4-year average yield 17% greater than the mean for
Dunﬁeld and Illini, the varieties it replaced. Lincoln was
also superior to these two varieties in resistance to lodging
and in oil content of the seed. Another variety having a
major impact on production was Hawkeye, released in 1948.
Hawkeye was earlier in maturity than Lincoln. It remained a
major variety for approximately 20 years.
“In addition to the impact Lincoln had on soybean
production, it also played an important role as a parent.
Leonard Williams crossed Lincoln with Richland and then
backcrossed to Lincoln. Four major varieties came out of
this material–Clark of maturity group IV, Chippewa of
maturity group I, and Ford and Shelby of maturity group III.
In 1965 these four varieties were estimated to be grown on
approximately 30% of the U.S. acreage. Lincoln parentage
is very evident in the highly productive and widely grown
variety Williams.
“In the South, the ﬁrst variety to have a major impact
on production was Ogden, released from the Tennessee
Agricultural Experiment Station about 1943. Ogden
produced well but was weak in seed holding and had green
seed coats. The green seed coat was disturbing to Japanese
buyers after purchasing yellow soybeans. Lee released in
1954 had an even greater impact on production in the South.
Lee yielded well, held its seed extremely well, and was
resistant to several foliar diseases which were responsible for
reducing seed yield. Because of Lee’s performance acreage
began to increase. For several years Lee was grown on about
85% of the soybean acreage in the South. Lee or lines closely
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related are in the background of most varieties now grown in
the South. Bragg, released in 1963, had a sister line of Lee
as one parent. Bragg was 10 days later than Lee and soon
became one of the major varieties in the U.S.
“Soybean production in the U.S. covers a range of over
20 degrees latitude. This means that productive varieties
were needed of different maturity classiﬁcations and with
production qualities to ﬁt the different production regions.”
(Continued). Address: ARS, SEA, USDA, Delta Branch Exp.
Station, Stoneville, Mississippi 38776.
243. Hartwig, Edgar E. 1979. Soybean varietal development
1928-1978 (Continued–Document part II). In: R.W. Judd, ed.
1979. 50 Years with Soybeans. Urbana, IL: National Soybean
Crop Improvement Council. 86 p. See p. 2-7.
• Summary: (Continued): “As soybeans were grown in Asia
with small units and hand culture, shattering was no problem.
In fact, varieties that shattered could perhaps be tramped
out more readily. Planting for machine harvest and at higher
fertility required that our varieties have greater standability
as well as an ability to hold their seed for several weeks after
reaching harvestable maturity.
“Foliar diseases and root-knot nematodes were
recognized as factors limiting yield as research on variety
development began in the South. Consequently parents were
selected to contribute resistance to major disease problems.
Less attention was given to disease resistance in the North
until phytophthora rot was recognized as a problem in the
area of northeast Indiana–northwest Ohio in the early 1950’s.
Breeding programs were modiﬁed to permit incorporating
resistance to phytophthora rot. Several varieties were
modiﬁed by back-crossing. Harosoy 63 and Clark 63 were
among the ﬁrst phytophthora rot resistant varieties to be
released.
“Breeding varieties with resistance to phytophthora rot
continues to receive major attention in the central south as
well as the north central region. We now recognize nine races
of the organism causing phytophthora rot. The variety Tracy
is resistant to all of these races. However, additional isolates
have been found which will kill Tracy when the hypocotyl is
inoculated in the greenhouse. Thus the plant breeder must be
continually alert to new strains of pest problems.
“Identiﬁcation of the soybean cyst nematode in North
Carolina in 1954 has made it necessary for plant breeders to
search the germplasm collection for sources of resistance.
A productive resistant variety was supplied to Foundation
Seed Stocks organizations in four states within 10 years after
a source of resistance was identiﬁed. Second cycle varieties
such as Forrest and Centennial not only had good resistance
to the more common forms of cyst nematodes, but are top
producers in the absence of cyst nematodes. However, as
cyst resistant varieties came into production we recognized
another strain of the cyst which reproduced readily on
varieties such as Forrest and Centennial. Another search for

resistance had to be made and a new program initiated to
incorporate this resistance. The variety Bedford, resistant to
the newly recognized strain of cyst nematodes as well as the
old, was released in 1977.
“Although resistance to cyst nematodes is important for
a variety to be grown on infested soil, it now appears that
much of the yield depression attributed to cyst nematodes
in the central south, is the result of low fertility resulting
from continuous cropping of soybeans with inadequate
fertilization.
“In order to make progress in developing more
productive soybean varieties, the plant breeder must
recognize factors which limit yield. The physiologist has
offered little assistance in identifying factors which would
contribute to increased yield. Thus, incorporating resistance
to pest problems has been one of the major approaches for
improving seed yields or reducing the hazards to production.
Pest problems have offered greater limitations to production
in the South than in the North.
“In addition to resistance to fungi, bacteria, viruses, and
nematodes, we have also identiﬁed good resistance to foliarfeeding insects. No varieties have been released from this
program, but progress is well underway. We have recognized
a considerable range in rate of insect development among
varieties now in production.
“Loss from stink bug feeding is severe in some areas
each year. Feeding by the stink bug on the developing
soybean seed may cause the pod to fail to develop or for
the seed to be of lower quality. The grower suffers a loss in
yield and frequently a lower price. The stink bug transmits
a yeast fungus on its mouth parts which causes much of the
problem in the seed. We have identiﬁed a soybean strain
which appears highly resistant to the yeast fungus when it
is introduced into the developing seed. Work is underway to
transmit this quality to productive varieties.
“Seed quality is frequently a problem where varieties
mature under conditions of high temperature and frequent
light rains. An impermeable seed coat character has been
transferred from the wild soybean to a productive cultivated
type. Pilot studies show greatly reduced deterioration in
the ﬁeld. The normal harvesting operation gives sufﬁcient
scariﬁcation for most of the seed to germinate. Further
scariﬁcation will occur in seed processing and handling.
“At times we read that the germplasm base for
soybean varieties is narrow and thus our varieties are
vulnerable to destruction. Variability in itself does not insure
protection. High levels of resistance to pest problems are
usually rare and must be identiﬁed in carefully conducted
research programs. Once the resistance is identiﬁed it
must be transferred to a productive type in a well managed
breeding program. For example, in developing a variety
with resistance to race 4 of the soybean cyst nematode, we
screened over 35,000 F2 seedlings in 3 cycles of a modiﬁed
backcrossing program to obtain 125 agronomically desired
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types for advancing to replicated tests for yield evaluation.
“Many germplasm lines have been used in breeding
programs. Unless a speciﬁc quality is obtained or high
productivity they are not continued in the breeding program.
It is the lines with the Lincoln or Lee backgrounds that give
the productivity. There is no reason for a farmer to select a
variety with a 10% lower yield level just to achieve diversity,
since diversity in itself offers no protection. In the U.S. we
have people of many backgrounds. With an outbreak of
inﬂuenza we see little protection from diversity.
“Where protection is needed we do have diversity, but
this diversity was identiﬁed and incorporated in a planned
program covering a 30-year period. The variety Forrest has
in its background several strains from northeast China, two
strains from south central China, plus strains from Korea and
Japan. However, Forrest is widely accepted because of its
productivity, not because of its diverse background. Forrest
is resistant to two species of root-knot nematodes, two races
of soybean cyst nematodes, reniform nematodes, to the major
foliar diseases that we have in the South, and has a moderate
level of resistance to phytophthora rot.
“Progress has been made in developing highly
productive types higher in protein and lower in oil than the
general trend of varieties in production. These types may
have a place in our production program should sunﬂower,
palm oil, or other oilseed crops be greatly expanded. High
protein types may also have a specialty market for direct
food uses.
“Interest has been expressed in greatly modifying soy oil
composition. The variability within the soybean germplasm
collection does not offer promise for rapid progress in this
regard.
“Any variety developed by a plant breeder must be
productive if it is to be grown. At times appearance factors
may inﬂuence acceptance. However, we must realize that
U.S. markets frequently offer discounts, never premiums.
Thus, however seed composition may be modiﬁed, seed
yield cannot be sacriﬁced. Similarly as we build in protection
against pest problems, yield cannot be sacriﬁced.
“Soybean varieties have been available for production in
the northern latitude of the U.S. for some time. This year we
will have several thousand acres of soybeans grown in the
Rio Grande Valley [of southern Texas]. This gives us a series
of productive varieties covering a latitude range of about
48º to 26º. As the plant breeder develops more productive
varieties, he must have the help of other disciplines in
identifying factors which limit productions. As these
limiting factors are identiﬁed, then our germplasm collection
becomes an even more valuable asset as a place to search
for characters which can permit us to improve our breeding
material.
“Variety development is a continuous building program.
As new limiting factors are recognized the character to
correct these factors must be added, not substituted for other

desired qualities. In the past 30 years the number of soybean
breeders has increased manyfold. However, we will probably
continue to depend on a few moderately well ﬁnanced
research centers for major varietal improvements.” Address:
ARS, SEA, USDA, Delta Branch Exp. Station, Stoneville,
Mississippi 38776.
244. National Soybean Processors Association. 1979. 50th
Anniversary Annual Meeting–National Soybean Processors
Association: August 26-28, 1979, The Hyatt at Palmetto
Dunes, Hilton Head Island, South Carolina. Washington, DC.
26 p. 23 cm.
• Summary: Contents: Letter of congratulations from
President Jimmy Carter. Welcome to the 50th Anniversary
Annual Meeting of the National Soybean Processors
Association (NSPA). Historical perspective (incl. graph of
million bushels of soybeans crushed from 1933 to 1978).
NSPA anniversary year ofﬁcers and staff. 50th anniversary
year board of directors.
Chief elected ofﬁcers of NSPA, 1929-1977 (p. 4-5; each
is now listed as “Chairman, Executive Committee,” but in
documents before the mid-1970s each actually used the title
of “President”): Otto Eisenschiml 1929-30 (Note 1. The
NSPA was not ofﬁcially formed until 21 May 1930. It was
originally named the “National Soybean Oil Manufacturers
Association,” but in 1936 was renamed the National Soybean
Processors Association). Whitney H. Eastman 1931-35.
I.C. Bradley 1935-36. E.K. Scheiter 1936-37. E.F. Johnson
1937-38. W.H. Eastman 1938-41. E.K. Scheiter 1941-45.
D.G. Bunnell 1945-47. W.H. Eastman 1947-49. R.G. Golseth
1949-51. E.A. Cayce 1951-53. W.E. Huge 1953-55. Dwight
L. Dannen 1955-57. M.D. (Pete) McVay 1957-59, Glenn
H. Pogeler 1959-61. Donald B. Walker 1961-63. Scott E.
Cramer 1963-65. Lowell W. Andreas 1965-67. Now the title
in the book changes to “President”: Theodore W. Bean 196769. James W. Moore 1969-71. James W. Hogan 1971-73.
James R. Spicola 1973-75. Lowell K. Rasmussen 1975-77.
Chief staff ofﬁcers of NSPA, 1929-68: Edward J.
Dies 1928-47 (Consultant, executive secretary, president,
chairman. See Note below). Robert G. Houghtlin 1947-68.
A portrait photo shows each of the above men from Dannen
(1955) to Houghtlin (1968). Special invited guests (p.
6-7): U.S. friends of NSPA, international friends of NSPA,
corporate ofﬁcers of NSPA member ﬁrms (Agri-Industries,
Archer Daniels Midland, Anderson Clayton Co., Buckeye
Cellulose Corp., Cargill Inc., Central Soja Co., Continental
Grain Co., Farmland Industries, Gold Kist Inc., Missouri
Farmers Association, Perdue Incorporated, Planters Oil Mill
Inc., Riceland Foods Inc., A.E. Staley Manufacturing Co.).
National Soybean Crop Improvement Council (NSCIC,
p. 8-9): A portrait photo shows the managing director since
1961 Robert W. Judd, 26 advisory board members (Billy
Caldwell, William Colville, Garnet Craddock, Roy Creech,
Robert Gast, Dale Harpstead, Edgar Hartwig, Jack Hiatt,
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Maurice Horton, Robert Howell, Thomas Hutcheson, Jr.,
Hyde Jacobs, Herbert Johnson, Robert Leffel, William
Martin, Arnold Matson, Charles McAnts, Wallace Moline,
Bill Ott, John Pendleton, John Pesek, Marvin Phillips,
Edward Runge, Paul Santelman, Berlie Schmidt, Lloyd
Seatz, Warren Shaw, Keith J. Smith (ASA), Walter Thomas,
and Coleman Ward). Plus 3 special 1979 guests (Athow,
Bernard, Turnipseed). NSPA annual meetings, sites from
1968-82. 50th annual meeting program of events (Master of
ceremonies will be Earl. L. Butz, Secretary of Agriculture).
Eleven pages of ads.
Note 2. Concerning Edward J. Dies: These dates seem
incorrect. All prior records show that this association was
organized on 21 May 1930, not in 1928. In 1950, when Dies
was elected honorary life member of the American Soybean
Association, Soybean Digest wrote of his career: Edward
Jerome Dies, formerly the president of the National Soybean
Processors Association, “was a staff correspondent of the
Associated Press and a magazine writer before launching his
Chicago [Illinois] public relations bureau. In 1936, when the
soybean crop was only 33 million bushels, his agency was
engaged by the National Soybean Processors Association to
correct certain adverse publicity. Soon he became president
of the expanding trade group, and continued in ofﬁce until
1945, when he resigned and went to live in Washington.
He has retained a connection with the soy ﬂour industry as
director of the Soya Food Research Council.” Address: 1800
M Street N.W., Washington, DC 20036.
245. Turnipseed, Sam G. 1979. A brief history of soybean
entomology in the United States. In: R.W. Judd, ed. 1979. 50
Years with Soybeans. Urbana, IL: National Soybean Crop
Improvement Council. 86 p. See p. 36-38.
• Summary: “Even though the soybean has ancient origins
in the Orient, little attention was given to entomological
aspects of its culture prior to 1960. There were, however,
notable exceptions that usually involved speciﬁc insects, but
there were no in-depth studies of insects associated with the
crop. In 1969, only eight scientists were devoted full-time
to soybean entomology research in the United States. By
1973, at least 10 experiment stations and U.S. Department
of Agriculture laboratories had developed in-depth programs
that involved at least 30 specialists in the various aspects of
soybean entomology. Currently entomologists have provided
leadership in developing multidisciplinary researchextension programs that include weed scientists, plant
pathologists, nematologists, systems scientists, economists,
and production agronomists as well as members of their own
profession.
“Although soybean production in the U.S. ﬁrst gained
prominence in the mid-western states and major production
is still more concentrated there, expanded production in
our southern states has been phenomenal in the last 25-30
years. It is in this area that large complexes of economically

important insect-pests attack the crop, whereas insect
outbreaks are much less frequent in northern states. Most
economic losses result from outbreaks of foliage and podfeeders, which occur in August and September during
reproductive growth stages. Entomological efforts had to
increase in order to protect the cop from drastic economic
losses.
“Soybean entomology was reviewed by Turnipseed
and Kogan in 1976 in the Annual Review of Entomology
V.21, pp. 247-282. This review may be useful as a reference
source to determine some of the historical aspects of soybean
entomology and most of the speciﬁc examples cited below
are included therein.
“In examining some of the earlier work on speciﬁc
insects we ﬁnd numerous examples of scientiﬁc merit.
The life history of the velvetbean caterpillar (VBC) was
published by J.R. Watson in 1916. W.A. Douglas and W.E.
Hinds published separate accounts in 1930 of VBC as a pest
of soybeans in Texas and Louisiana. In 1942, L.O. Ellisor
published notes on biology and control of VBC. The lesser
cornstalk borer was included in a USDA bulletin in 1917
by Luginbill and Ainslie. L.B. Smith reported the green
cloverworm as a pest of soybeans in Virginia followed
by Sherman’s work on the same insect in 1920. In 1930,
excellent works on the bean leaf beetle were published by
Isely in Arkansas and Eddy and Nettles in South Carolina.
Eddy also published a South Carolina Bulletin on the
Mexican bean beetle in 1929. Johnson and Hollowell
discussed in 1935 the relationship of pubescent and glabrous
characters of soybeans to injury by the potato leafhopper.
“Early surveys on soybean insects came from the
Midwest. Balduf published on the insects of soybeans in
Ohio in 1923. Later (1948) Kretzschmar did the same in
Minnesota with emphasis on sampling techniques. In 1962,
Blickenstaff and Huggans listed soybean insects and related
arthropods in Missouri.
“Until the early 1960’s there was not a single
entomologist working full-time on soybean insects.
However, in 1961, two graduates of North Carolina State
College began programs in soybean insect research. Dave
Daugherty was hired by USDA to work half-time on soybean
insects and half-time on grasshoppers in Missouri and Sam
Turnipseed was employed by Clemson University to work
full-time on soybean insects in South Carolina. Daugherty
published on the relationship of stink bugs and yeast spot
disease and Turnipseed on economic damage thresholds and
chemical control.
“Probably the most important factor contributing to
entomological research on soybeans was the formation of
a work group in the southern states in the mid 1960’s that
led to the formation of Regional Project S-74, ‘Biology
and Control of Arthropods on Soybeans’. This project has
continued as a strong inﬂuence on research nationwide. It
was formalized in the late 1960’s and from the outset was
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national in nature. A list of those attending the meetings
in Montgomery, Alabama in 1971 is indicative of research
efforts in various parts of the country. Those attending were:
Bob Riley–USDA, Washington, DC: Max Bass–Auburn
University, Auburn, Alabama: Phil Tugwell–University of
Arkansas, Fayetteville, Arkansas; Gerald Greene–University
of Florida, Quincy, Florida; Jim Todd University of Georgia,
Tifton, GA; Marcos Kogan–University of Illinois, Urbana,
IL: Del Broersma–Purdue University, Lafayette, Indiana:
Dale Newsom–LSU, Baton Rouge, Louisiana; Jack Bailey–
USDA, Stoneville, Mississippi; Edgar Hartwig (Soybean
Breeder)–USDA, Stoneville, Mississippi; Henry Pitre–
Mississippi State University, State College, Mississippi;
Jim Hatchett–USDA, Columbia, Missouri; Bill Campbell–
NCSU, Raleigh, North Carolina; Sam Turnipseed–Clemson
University, Blackville, South Carolina; and John Smith–VPI,
Holland, Virginia. This list is not inclusive of other important
research programs in soybean entomology. The program in
Iowa, headed by Larry Pedigo, should be mentioned.
“Added impetus was given local and national programs
through the activities of the National Soybean Crop
Improvement Council, the American Soybean Association
and local grower operated boards. Such activities resulted in
signiﬁcant increases in state and federal support.
“The development in the early 1970’s of two projects
at the University of Illinois continues to have a strong
effect on soybean entomology. These projects were: (1) An
information and retrieval system of the world literature on
soybean arthropods and (2) a world collection of soybean
arthropods.
“A milestone which enabled strong efforts to be
organized in several states was the funding of the so-called
‘Huffaker Project’ entitled ‘The Principles, Strategies
and Tactics of Pest Population Regulation and Control in
Soybean Ecosystems.’ This project was jointly funded in the
early 1970’s by NSF and EPA and, along with the previously
mentioned activities, enabled strong program building in
certain states. For example, in South Carolina we were
enabled to include in our soybean program, Mike Sullivan
on host plant resistance, Merle Shepard on biocontrol and
modeling and Gerry Carrier in insect pathology. Also, Jim
Maxwell worked with us in soybean breeding for pest
resistance. Currently, a Consortium on Integrated Pest
Management, supported by EPA, is helping to bring together
scientists from the various pest disciplines in several states
to develop concerted efforts in managing major pests in
soybean production.
“Most of the major soybean producing states in areas
where insects present real problems have research and
extension work on soybean insects. Faces have changed
in the last few years and new ones have been added.
For example, Gerald Greene has departed Florida for
the Midwest and Don Herzog now ‘heads up’ soybean
entomology work in that state. This is only one of many

changes that could be described, but will not be in this brief
history.
“History, entomologically speaking, is being made
right now in soybeans, and, with the proper perspective and
adequate support, Pest Management (Weeds, Insects and
Diseases) will become a better deﬁned, more uniﬁed part
of production of the crop.” Address: Dep. of Entomology,
Clemson Univ., Blackville, South Carolina.
246. Dreyer, D.L.; Binder, R.G.; Chan, B.G.; Waiss, A.C.,
Jr.; Hartwig, E.E. 1979. Pinitol, a larval growth inhibitor for
Heliothis zea in soybeans. Experientia 35(9):1182-83. Sept.
15. [12 ref]
• Summary: Pinitol, a methanol extract of soybean leaves,
inhibits the growth of Heliothis zea. Address: USDA Science
and Education Administration, Western Regional Research
Center, Berkeley, California 94710 and Soybean Production
Research Lab., Stoneville, Mississippi 38776.
247. Hartwig, Edgar E.; Kiihl, Romeu A.S. 1979.
Identiﬁcation and utilization of a delayed ﬂowering character
in soybean for short-day conditions. Field Crops Research
(Amsterdam) 2(2):145-151. Oct. [3 ref]
• Summary: “The late-ﬂowering character can be selected
readily in segregating populations grown under short-day
conditions. It is anticipated that these late-ﬂowering types
will make adequate growth under short-day conditions to
permit machine harvest and will not require an extremely
long growing season.”
Note: This is an important paper. The discovery and
introduction of the long juvenile trait into soybean varieties
by Hartwig and Kiihl in 1979 fundamentally changed global
soybean production in a way that has had an enormous
inﬂuence on commodity markets. This trait delays ﬂowering
and thereby ensures sufﬁcient vegetative growth prior to the
developmental transition to reproductive growth. The long
juvenile trait thus solved the early maturation and low yield
problems that had hitherto prevented economically viable
soybean production in low-latitude regions. The United
States and Brazil pioneered the introduction of the long
juvenile trait in low-latitude soybean breeding programs.
Brazil has expanded its soybean production enormously,
from 1 about million hectares in 1970 to over 33 million
hectares in 2016. Yet the term “long juvenile trait” does not
appear in this article. Address: 1. Research Agronomist,
Agricultural Research, USDA, working in cooperation with
the Delta Branch, Mississippi Agricultural and Forestry
Experiment Station, Stoneville, Mississippi 38776; 2.
Agronomist, IAPAR, Instituto Agronomico Parana, Londrina
(Brazil). Formerly graduate student, Mississippi State
University.
248. Hartwig, E.E. 1979. Breeding productive soybeans
with a higher percentage of protein. In: International
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Symposium on Seed Protein Improvement in Cereals and
Grain Legumes (1978 : Neuherberg, Germany) & Food
and Agriculture Organization of the United Nations &
International Atomic Energy Agency & Gesellschaft fuer
Strahlen- und Umweltforschung (Germany) (1979). Seed
Protein Improvement in Cereals and Grain Legumes. Vol. 2.
International Atomic Energy Agency, Vienna. 472 p. See p.
59-60, 65-66. [7 ref]
• Summary: “Abstract: Attention in our soybean...
improvement has been directed toward developing
productive, pest-resistant soybean strains with a higher
protein content of the seed than cultivars currently in
production. On a dry matter basis cultivars grown in the
USA average 40.5% protein and 21.0% oil. Among the
approximately 2500 germplasm strains from Asia maintained
at Stoneville, Mississippi, about 10% have a protein
percentage of 44.5% or higher. These germplasm lines in
general are low in productivity, susceptible to one or more
pest problems and shatter their seeds as they reach maturity.
Our breeding objective in this programme has been to
develop productive breeding lines adapted for production
in the southern USA resistant to major pest problems and
having a 15% higher level of protein than cultivars now
in production. Thus, our desired type would have 46.5%
protein and 18.0% oil. Progress in reaching this objective is
discussed.”
After the paper is a brief discussion in which Dr.
Hartwig answers one question each from A. Micke
and P.M.A. Tigerstedt. Address: USDA, Delta Branch,
Mississippi Agricultural and Forestry Exp. Station,
Stoneville, Mississippi.
249. Craigmiles, J.P.; Hartwig, E.E.; Sij, J.W. 1980. Dowling,
a late-maturing, high yielding soybean variety developed for
the Gulf Coast region. Soybean Rust Newsletter 3(1):4-7.
March.
• Summary: “Withstands excess moisture on slowly drained
soils
“High yield, good quality
“Good pod and plant height
“Late maturity provides full growing season
“Field tolerance to rust
“Tolerant to the herbicide Metribuzin
“Wide range of adaptability
“Dowling, a late-maturing Group VIII soybean variety
developed at the Texas A&M University Agricultural
Research and Extension Center at Beaumont, has been
released by the Texas Agricultural Experiment Station and
the Science and Education Administration, U.S. Department
of Agriculture. It was selected from a cross, Semmes x PI
200492, which was made at the Delta Branch Experiment
Station, Stoneville, Mississippi, in 1964. Bulk F populations
were advanced to the F5 generation by growing on wet,
heavy clay soils at Beaumont.”

Also discusses: Late maturity and plant characteristics.
Performance and adaptation. Field scale performance.
Disease reaction. Reaction to herbicides. Summary. Sources
of seed (“Approximately 500 bushels of foundation seed
were made available to seed producers by the Texas
Agricultural Experiment Station in the spring of 1978.
Commercial seed of Dowling soybeans should be available
from seed companies for the 1979 planting season”).
Address: 1. Resident director and Professor; 2. Physiologist.
Both: Texas Agric. Exp. Station, Beaumont, TX 77706;
2. Research agronomist, AR-SEA-USDA, Stoneville,
Mississippi.
250. Bromﬁeld, K.R.; Hartwig, E.E. 1980. Resistance
to soybean rust and mode of inheritance. Crop Science
20(2):254-55. March/April. [11 ref]
• Summary: Abstract: “Soybean rust, caused by the fungal
pathogen Phakopsora pachyrhizi, continues to be a global
threat to soybean production, decreasing productivity
and increasing the pesticide burden of cropping systems.
However, breeders now have access to resistance genes that
map to at least seven independent loci which can help protect
crops against soybean rust infection.”
Note: According to Google Scholar, this is the most
widely cited article (cited by 191) of which E.E. Hartwig is
an author. Address: 1. Plant Disease Research Lab., P.O. Box
1209, Frederick, Maryland 21701; 2. Research Agronomist,
Plant Science Research Div., ARS, USDA, Stoneville,
Mississippi.
251. Weiss, Martin G. 1980. Re: Recollections of William
Morse and work with soybeans. Letter to William Shurtleff
at Soyfoods Center, Sept. 26. 3 p. Typed, with signature.
• Summary: “As I told you by phone, I discussed your
need for information regarding Mr. W.J. Morse with Dr.
E.E. Hartwig, Stoneville, Mississippi,... and he sent a
series of papers on the history of soybean development and
improvement in the U.S. over the past 50 years. Dr. Hartwig
wrote the ﬁrst paper.
“Dr. Hartwig states that W.J. Morse began his work
with USDA in 1907. I can recall him describing some of his
activities starting in about 1912... soybeans introduced to the
U.S. in earlier times were mostly adapted to our southern
states and were mostly grown for hay. But a few varieties
were also good producers of beans, as proven in W.J.’s test
plots at Arlington Farm (land on which the Pentagon is now
standing [in Virginia]). After the seed of these varieties was
increased adequately, W.J. told how he would take a few
large bags and head for the Carolinas via train. Upon arrival
he would go to a livery stable and rent a spring wagon and
horses, and set forth across the countryside.
“When he observed a farmer in the ﬁelds planting corn
or hay-type soybeans, he would tether his horses to a post,
climb over the fence and visit with the farmer. If interested,
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he would give the farmer enough seed to plant a few rows
to determine their productivity. That was the beginning of
growing soybeans for beans rather than hay. At ﬁrst, the
soybeans were fed directly to livestock, as there were no oilextraction plants adapted for soybeans. Troubles ensued. The
high level of unsaturated oil in the beans was laid down in
the fat of hogs and gave ‘soft pork.’ But cottonseed crushing
and oil extraction was practiced in the South and soon
adapted for soybeans as their production was increased.
“Hartwig mentions that testing of soybeans and some
of the other seed legumes (cowpeas, mung beans, etc.) was
conducted at Monetta, South Carolina. This was the result of
W.J.’s ﬁnding the [Joseph M.] Johnson family very interested
in these new crops and highly cooperative. The family
consisted of a brother and two sisters, and a colored man
who did most of the ﬁeld work. By the time I succeeded W.J.
(Jan. 1, 1950) the brother and colored man had passed away
but I learned to know Bessie and Mae–a delightful pair of
southern ladies who continued their interest and still wanted
test plots on their farm. (Mae is now deceased but Bessie
is still living although, I hear, in poor health). Our research
workers stationed at Raleigh, North Carolina, continued for
some time to use their farm as a test site. As the Hartwig
article describes, Mr. Dorsett, a plant explorer, introduced a
number of soybean types from the Orient. It became evident
in the late 1920’s that soybeans had distinct promise in the
U.S. so in each of two years (1929 and 1930, I believe) a
team–Mr. Dorsett and W. J. Morse (the soybean “expert”)
conducted extensive, systematic collection trips, particularly
in northern China, known as Manchuria at that time. I’m
sure W J. considered this the highlight of his career. He took
many photos of ﬁelds, harvesting and processing operations.
He described this collection effort to me as being a bonanza
so far as obtaining a diversity of germ plasm.
“Each village they visited had three or four distinct
varieties–one or two for oilseed production, a large seeded
type to produce soybean sprouts, a mild ﬂavored type for
green vegetable production, etc. And, unlike American
farmers, they didn’t look across the fence and decide the
adjacent village had a better variety and start growing it–that
would be sacrilegious! The varieties they grew had been
handed down by their honorable ancestors and they wouldn’t
dream of growing a variety handed down by some else’s
ancestors! And this practice had been followed for many
generations. A true bonanza for a germ plasm collector. So
more than four thousand collections were made and sent to
the U.S. For the sake of completeness Dorsett and W.J. also
collected in Japan and Korea, but these varieties were mostly
of the vegetable types.
“The numerous collections were grown in 1932 at a
branch station at Holgate, Ohio, by J.L. Cartter, W.J.’s only
professional employee at that time, and a technician, Joe D.
Vasvery (who is retired, lives near me, and is my fast friend).
The varieties which showed agronomic promise were again

grown in 1934. As the Hartwig article describes, the U.S.
Regional Soybean Laboratory was founded in 1936 with
headquarters at the University of Illinois. Fresh with an
MS degree in genetics and plant breeding, I became its ﬁrst
full-time ﬁeld employee, located at Iowa State University.
Part-time employees stationed at the University of Illinois
and Purdue [West Lafayette, Indiana] were made full-time
upon completion of advanced degrees and somewhat later
the Ohio employee became full-time. Mr. Cartter and Mr.
Vasvery were transferred from Holgate to Urbana, Illinois.
And they told us of the extensive collections, seed of which
was stored in paper bags in the attic of a barn at Holgate. So,
the samples were brought to Urbana.
“This part of my dialogue does not pertain particularly
to W.J. I will insert it only as background of the early
soybean development which was under W.J.’s direction.
In early 1937 the assembled ﬁeld representatives of the
Laboratory pored through these collections and each took
a sample of seed of those varieties he wished to grow.
With my background in genetics, I had a mania for genetic
diversity, so I took a sample of each one. But the seed was 5
years old and the high oil content of soybeans causes rapid
deterioration of germination. So many of the 1932-grown
samples germinated as little as l%, and a few gave no
germination at all. But, after 2 years of increase I had over
3,000 types! Success story? But wait. Then came World War
II and Uncle Sam decided my commission in the artillery
reserves was needed more than my plant breeding skills. And
labor was extremely scarce at the Agricultural Experiment
Stations. So my seed aged. In 1946, I tried to revive the
varieties, but could get germination of less than 1500. But
those are in today’s germ plasm bank. But how many genes
giving resistance to new pests and diseases, which breeders
are frantically searching for now, went down the drain?
That’s why, when I succeeded W.J., I initiated the soybean
germ plasm bank!” Continued. Address: 11122 Emack Rd.,
Beltsville, Maryland 20705.
252. Hartwig, E.E.; Barrentine, W.L.; Edwards, C.J., Jr.
1980. Registration of Tracy-M soybeans (Reg. No. 143)
Crop Science 20(6):825. Nov/Dec. [3 ref]
• Summary: Tracy-M originated as an F12 line selected
from Tracy but differs from its parent in its tolerance of
metribuzin. It is resistant to nine races of Phytophthora
megasperma var. sojae and has a higher protein and lower
oil content and greater tolerance of 2,4-DB than other
commonly grown varieties.
“Seed was distributed in 1979 for increase in
Mississippi, Alabama, Arkansas, and Louisiana.” Address:
Respectively, supervisory research agronomist, AR-SEAUSDA working in cooperation with the Delta Branch,
Mississippi Agric. and Forestry Exp. Station, Stoneville,
MS 38776; plant physiologist, MAFES, Stoneville, MS, and
agronomist, AR-SEA-USDA, Stoneville, MS.
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253. Keeling, B.L.; Hartwig, E.E.; Jackson, E.L. 1981.
Response of soybean strains to artiﬁcial inoculation with
Nematospora coryli. Crop Science 21(1):73-75. Jan/Feb. [7
ref]
• Summary: “Pods on nine ﬁeld-grown soybean... strains
were artiﬁcially inoculated with Nematospora coryli
Peglion to determine if resistance to the yeast spot disease
could be determined by this method. Reduced seed weight
and thickness and visual appearance of seed were used as
measures of response to inoculation. Signiﬁcant differences
in response to the yeast spot organism were obtained. PI
227687, IAC 74-2832, PI 208785, PI 319526, and D728879 were considered resistant and D75-11041, `Forrest,’
`Hardee,’ and `Hill’ were susceptible.” Address: Stoneville,
Mississippi.
254. Soybean News (NSCIC). 1981. Public soybean breeders
and geneticists [directory]. 32(2):4. Jan.
• Summary: “By states geographically NE to West Coast as
reported to Dr. Leffel by state coordinators
“New York: Dr. Richard Zobel, USDA, Cornell U. at
Ithaca.
“Pennsylvania: Dr. Elwood Hatley, Pa. State U. at
University Park.
“Mr. J.O. Yocum, Pa. State U. at Landisville.
“New Jersey: Dr. J.R. Justin, Rutgers State U. at New
Brunswick.
“Delaware: Mr. E.L. Wisk, Del. Agr. Exp. Sta. at
Georgetown.
“Maryland: Dr. Perry Cregan, USDA at Beltsville.
“Dr. T.E. Devine, USDA at Beltsville.
“Dr. J.M. Joshi, U. of Md., Eastern Shore at Princess
Ann.
“Dr. W.J. Kenworthy, U. of Md. at College Park.
“Dr. R. C. Leffel, USDA at Beltsville.
“Virginia: Dr. G.R. Buss, VPI at Blacksburg.
“Dr. P.S. Benepal, Va. State C. at Petersburg.
“North Carolina: Dr. P.J. Buescher, NC State U. at
Raleigh.
“Dr. J.W. Burton, USDA, NC State U. at Raleigh.
“Dr. W.D. Hanson, NC State U. at Raleigh.
“South Carolina: Dr. H.L. Musen, Clemson U. at
Blackville.
“Dr. E.R. Shipe, Clemson U. at Clemson.
“Georgia: Mr. S.H. Baker, Coastal Plain Exp. Sta. at
Tifton.
“Dr. H.R. Boerma, U. of Ga. at Athens.
“Florida: Dr. Kuell Hinson, USDA, Fla. State U. at
Gainesville.
“Puerto Rico: Dr. L.H. Camacho, INTSOY, U. of P.R. at
Mayaguez.
“Alabama: Dr. V.T. Sapra, Ala. A&M U. at Normal.
“Dr. D.L. Thurlow, Auburn U. at Auburn.

“Mississippi: Mr. C.J. Edwards, Jr., USDA at Stoneville.
“Dr. E.E. Hartwig, USDA at Stoneville. Dr. T.C. Kilen,
USDA at Stoneville.
“Louisiana: Dr. D.F. Gilman, La. State U. at Baton
Rouge.
“Texas: Dr. R.D. Brigham, Texas Agr. Exp. Sta. at
Lubbock. and Tex. A&M U. at Beaumont.
“Oklahoma: Dr. Lewis Edwards, Okla. State U. at
Stillwater.
“Arkansas: Dr. K.D. Beatty, U. of Ark. at Keiser.
“Dr. C.E. Caviness, U. of Ark. at Fayetteville.
“Dr. L.A. Duclos, Ark. State U. at Jonesboro.
“Tennessee: Dr. F.L. Allen, U. of Tenn. at Knoxville.
“Kentucky: Dr. J.H. Orf, U. of Ky. at Lexington.
“Ohio: Dr. R.L. Cooper, USDA, Ohio State U. at
Wooster.
“Dr. S.K. St. Martin, Ohio State U. at Columbus.
“Dr. A.K. Walker, Ohio State U. at Wooster.
“Indiana: Dr. N.C. Nielsen, USDA, Purdue U. at W.
Lafayette
“Dr. J.R. Wilcox, USDA, Purdue U. at W. Lafayette.
“Illinois: Dr. R.L. Bernard, USDA, U. of Ill. at Urbana.
“Dr. H.H. Hadley, U. of Ill. at Urbana.
“Dr. T. Hymowitz, U. of Ill. at Urbana.
“Dr. R.L. Nelson, USDA, U. of Ill. at Urbana.
“Dr. C.A. Newell, U. of Ill. at Urbana.
“Dr. C.D. Nickell, U. of Ill. at Urbana.
“Dr. Oval Myers, Jr., So. Ill. U. at Carbondale.
“Missouri: Dr. Sam Anand, U. of Mo. at Portageville.
“Dr. V. D. Luedders, USDA, U. of Mo. at Columbia.
“Kansas: Dr. W.T. Schapaugh, Kans. State U. at
Manhattan.
“Nebraska: Dr. J.E. Specht, U. of Nebr. at Lincoln.
“Dr. J.H. Williams, U. of Nebr. at Lincoln.
“Iowa: Dr. S.R. Cianzio, Ia. State U. at Ames.
“Dr. W.R. Fehr, Ia. State U. at Ames.
“Dr. D.E. Green, Ia. State U. at Ames.
“Dr. R.G. Palmer, USDA, Ia. State U. at Ames.
“Dr. K. Sadanaga, USDA, Ia. State U. at Ames.
“Michigan: Dr. T.J. Johnston, Mich. State U. at E.
Lansing.
“Dr. D. A. Reicosky, Mich. State U. at E. Lansing.
“Wisconsin: Dr. E.T. Gritton, U. of Wis. at Madison.
“Minnesota: Dr. J.W. Lambert, U. of Minn. at St. Paul.
“North Dakota: Dr. D.A. Whited, ND State U. at Fargo.
“South Dakota: Dr. J.J. Bonnemann, SD State U. at
Brookings.
“Arizona: Dr. D.L. Johnson, U. of Ariz. at Tucson.
“California: Dr. B.H. Beard, USDA, U. of Calif. at
Davis.
“Canada: Dr. W.D. Beversdorf, U. of Guelph at Guelph,
Ont.
“Dr. R.I. Buzzell, Agr. Canada Res. Sta. at Harrow, Ont.
“Dr. H.H. Mindel, Agr. Canada Res. Sta. at Lethbridge,
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Alb.

“Dr. H.D. Voldeng, Agr. Canada Res. Sta. at Ottawa,
Ont.”
255. Howell, R.W. 1981. Soybean germplasm collecting and
collections (Interview). Conducted by William Shurtleff of
Soyfoods Center, March 13. 1 p. transcript.
• Summary: Discusses the fate of the soybeans collected by
Dorsett and Morse in East Asia, then grown out by Weiss
and Cartter. The ancestry of almost all of the northwestern
soybean varieties was collected by Dorsett on his 1924-1926
trip. Yet none of the seeds that Morse brought back became
major ancestors [except for green vegetable type soybeans].
Martin Weiss said that lots of soybean introductions
were grown out once and then discarded, or lost–but Jackson
Cartter disagrees. Weiss took over the collection from
Morse and was the one who began to really give it some
permanence. He was leader of the work when the collections
were established at Urbana (Illinois) and Stoneville
(Mississippi) in their present form. So he knew what types
of problems emerged. Cartter did the actual growing out.
Howell doubts that any soybeans with any potential would
have been discarded–just because it didn’t look too good
in the ﬁeld–unless it was duplicate material. Plant breeders
don’t throw away stuff. Richard Bernard and Edgar E.
Hartwig cleaned up the collection.
The ﬁrst chromosome map of soybeans was made by Dr.
C.M. Woodworth in the early 1930s [1933], at which time
breeders and geneticists were already aware of genes, gene
linkages, etc. It is possible that soybean seeds stored during
World War II failed to germinate later. Weiss and Cartter are
speaking from two different vantage points. Weiss was in
the army in World War II. He hadn’t worked with soybeans
in Washington, DC, or at Arlington Farm [in Virginia] until
after the war. He had to pick up all the loose ends. Cartter
was working in Urbana throughout World War II; he grew
out everything he had. Weiss saw the problem. That was
the time [1939] the farm and USDA’s main operations were
moved to Beltsville, Maryland [which is about 7 miles
northeast of Washington, DC]; USDA had some operations
in Beltsville in the mid-1930s. The farm still has 5,000 acres
in Beltsville, including fruit trees and livestock.
In 1974 Dr. Richard Bernard was a member of the of
the ﬁrst group of 10 agronomists that went to China, not
speciﬁcally for the purpose of collecting seeds or germplasm,
however they did get a few soybean seeds–about 5-6
varieties. Walter Fehr (Dep. of Agronomy, Iowa State Univ.,
Ames) and Kuell Hinson (USDA and Univ. of Florida Dep.
of Agriculture) did travel to China to collect soybeans. None,
including Hymowitz, brought back very much. Hymowitz
thinks he laid the groundwork for us to get all of the things
in the Chinese current systematic soybean collection
nationwide in 2-3 years–some 9,000 to 10,000 accessions.
Only some of these soybean varieties will be new, but we

expect a large number we don’t have. Address: Dep. of
Agronomy, Univ. of Illinois.
256. Hartwig, E.E. 1981. Breeding productive cultivars
resistant to the soybean cyst nematode for the southern
United States. Plant Disease 65(4):303-07. April. [16 ref]

• Summary: “Genetics of Resistance and Designation
of Races: Breeding for pest resistance can proceed most
efﬁciently when the breeder understands the genetic basis of
the host plant’s resistance and the life history of the pest.”
A portrait photo (p. 305) shows Dr. Hartwig. Address:
Research Agronomist, USDA/SEA-AR, working in
cooperation with the Mississippi Agriculture and Forestry
Experiment Station, Stoneville, Mississippi.
257. Laster, M.L.; Tupper, G.R..; Hartwig, E.E.; Thom,
W.O. 1981. Studies of the stem borer, Dectes texanus, on
soybeans in Issaquena County, Mississippi, 1978. MAFES
Research Highlights (Mississippi Agricultural and Forestry
Experiment Station) 6(3):1-4. July.
• Summary: “Summary: The larval stage of the stem borer
(Dectes texanus Le Conte) survived the winter in stems and
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taproots of soybean plants. Emergence of adults started in
late June, peaked in the ﬁrst two weeks of July but continued
into mid-September.
“The largest populations of adults were found from
mid-July until early August in early planted beans, from
mid- to early August in late-planted beans. Larvae stayed
in the petioles of soybean plants for about three weeks, and
populations of larvae in the main stems were largest in midAugust or later. Numbers of plants with stem-borer larvae on
October 2 and October 18 were larger in early planted beans.
“Stem-borer populations and soybean yields were not
affected appreciably by tilling with the Stoneville Parabolic
Super Chisel.
“Stem-borer infestation was reduced by eight
applications of methyl parathion, but soybean yields were
not appreciably higher on the treated areas.”
Note: The 4 pages are unnumbered. The last page is
blank. Address: 1. Entomologist, MAFES Delta Branch;
3. Research Agronomist, AR, SEA, USDA, Stoneville,
Mississippi.
258. Epps, J.M.; Young, L.D.; Hartwig, E.E. 1981.
Evaluation of nematicides and resistant cultivar for control of
soybean cyst nematode race 4. Plant Disease 65(8):665-66.
Aug. [8 ref]
• Summary: “Abstract: Studies in two ﬁelds infested with
soybean cyst nematode race 4 compared yields and nematode
population levels of a resistant cultivar and susceptible
cultivars with and without nematicide treatments. The 3-yr
mean yield of the resistant cultivar Bedford was 32% greater
than the yields of susceptible cultivars Forrest, Centennial,
and Tracy without nematicide treatment and 22% greater
than their yields with nematicide treatment. The 3-yr mean
yield of Bedford was also 44% greater than that of Forrest
without nematicide treatment and 33% greater than the
mean yield of Forrest with ﬁve nematicide treatments.”
Address: 1-2. Research Nematologists, ARS, USDA,
Jackson, Tennessee; 3. Research Agronomist, ARS, USDA,
Stoneville, Mississippi 38776.
259. Hartwig, Edgar E. 1981. Re: First crushing of
domestically-grown soybeans in the USA. Letter to Mr. Bill
Meekins, North Carolina Telephone Co., 103 S. Road Ct.,
Elizabeth City, North Carolina 27909, Oct. 23. 1 p. Typed,
with signature on letterhead.
• Summary: “Dear Mr. Meekins: To review some of the
subject covered in our telephone conversation this morning,
I checked some information I have in the ofﬁce and note that
the ﬁrst record of soybeans being crushed for oil and meal
in the U.S. was on the West Coast in 1910 using soybeans
imported from China. My recollection of information given
to me by Mr. W.J. Morse, who was the ﬁrst and only person
with the U.S. Department of Agriculture working with
soybeans for many years, was that the cotton seed oil mill

in Elizabeth City crushed soybeans in 1915, and this was
the ﬁrst mill to crush domestically-grown soybeans in the
U.S. I have a reprint from an article in the 1917 Yearbook
of Agriculture written by W.J. Morse in which he states that
there was a shortage of cotton seed in 1915, and that a few
East Coast cotton seed mills crushed soybeans since there
was a surplus of domestically-grown soybean seed at that
time. Prior to this, all of the soybean seed had been used
for planting for growing the crop for hay. The article does
not state speciﬁcally that it was the Elizabeth City mill that
crushed the soybeans. However, in my travels with W.J.
Morse in the mid-1940s, he deﬁnitely stated that it was the
Elizabeth City mill that was the ﬁrst in the U.S. to crush
domestically-grown soybeans.
“I trust that this information will be helpful to you.
“Sincerely,...” Address: Research Agronomist,
Soybean Production Research, P.O. Box 196, USDA / SEA,
Stoneville, Mississippi 38776.
260. Taufa, Kilioni. 1981. Study of soyabean varieties,
plant growth and yield: A report submitted as part of the
requirement for the Diploma in Tropical Agriculture of the
South Paciﬁc Regional College of Tropical Agriculture. BA
thesis. 20 p. Oct.
• Summary: Contents: Introduction. General (From Hinson
& Hartwig, 1977): Germination, plant growth, genetic
traits of agronomic importance. Climatic requirements:
Temperature, photoperiod response, soil, soil management,
water and water management. Experiment: Preparation
of the trial area, experimental design, plant spacing,
planting date, design. Growth and development: Population
density, varieties, culture, pest management, weeds,
disease, insects (esp. Southern green stinkbug–Nezara
viridula (L.)), harvesting. Result. Discussion. Conclusion.
Acknowledgement.
Soybean yields were found to be dependent on both the
seed number and seed size. “As part of the three years course
for Tropical Agriculture Diploma, students are required
to spend their ﬁnal year in operating a trial on a particular
topic in Agriculture and to write and to write and submit a
report... My supervisor for the whole [soyabean] trial was Dr.
Fernando.
“Because of its high protein and oil content for stock
and human nutrition, the possible importance of soyabean
(Glycine max) for the South Paciﬁc Territory was discussed
by Dr. Fernando in 1979.
“Seeds were brought from Sri Lanka by Dr. Fernando,
Senior Lecturer in Crop Production at the University of
the South Paciﬁc, in April 1979. The seeds were of three
varieties: Bragg (large seed), PB-1 (Medium sized seed and
light hilum), and Improved Pelican (small seed and dark
hilum)... These varieties have been grown very successfully
at the University of the South Paciﬁc School of Agriculture
at Alafua in 1979 and experiments are being continued.”
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The author planted his ﬁrst seeds on 14 April 1981, and
again on 28 April. Photos show the plots. “The ﬁrst harvest
was done on 18 July (88 days from emergence) and the
second was done on 20 July (90 days from germination). The
ﬁnal harvest was on 3 August (86 days from emergence).” A
table (p. 14) shows the mean weights of seed per plant and
mean weights of 100 seeds, for all 3 varieties. The average
weight of Improved Pelican seeds was about 11.5 gm
(small), PB-1 15.5 gm, and Bragg 19 gm (large). Address:
Alafua School of Agriculture, Western Samoa.
261. Hartwig, Edgar E. 1981. Re: History of soybeans in
North Carolina. Letter to William Shurtleff at Soyfoods
Center, Nov. 2. 4 p. Typed, with signature on letterhead.
• Summary: “In my early years working with soybeans in
North Carolina, I traveled with Mr. W.J. Morse on several
occasions and he gave me some of the early history of
soybeans. One of the men that he mentioned as having an
active interest in soybeans in North Carolina was Mr. Fred
P. Latham of Belhaven, North Carolina. I wonder if you
have the proceedings of the American Soybean Association
Volume 1 covering the years 1925-1925. Mr. Latham
was active in the early years of the American Soybean
Association. In a report he made in 1924, he indicated that
he had been growing soybeans for 16 years. He credited W.J.
Morse with activating his interest in soybeans. I believe that
it was in the fall of 1950, the last years before Mr. Morse
retired, we visited Mr. Latham on his farm in eastern North
Carolina. He also had retired from active farming. They
enjoyed their visit discussing some of the early years with
soybeans. I believe members of the Latham family are still
farming and growing soybeans in eastern North Carolina.
“C.B. Williams was head of the Agronomy Department
at North Carolina State for many years. He had retired at the
time I began my work in 1943, but I did have an opportunity
to visit with him. He also had worked closely with Mr.
Morse in getting soybeans established in North Carolina.
Mr. Williams recognized the importance of nodulation on
soybeans for successful production and developed a system
of collecting soil from ﬁelds that had grown well-nodulated
soybeans to distribute to areas where soybeans were to be
planted the ﬁrst time.
“As to why soybeans became established in North
Carolina more successfully than other areas is a matter
of several assumptions. I have assumed that some of the
early ships bringing material from Japan had used soybean
material for ballast in their ships, and in docking at ports
such as Norfolk, Virginia or Elizabeth City, North Carolina
had thrown out some of the soybeans that were in excess,
and types such as Mammoth Yellow were at a maturity that
they were well adapted for northeastern North Carolina
and ﬁt into their agricultural practices. I could furnish you
a picture of some of the early harvesters should you desire
this. As to other pioneers in the ﬁeld, I do not have any other

names to suggest.
“Fertility studies were conducted with soybeans in
North Carolina in the late 1920’s. Dr. S.G. Lehman, who I
have discussed somewhat in the plant pathology work, was
a pioneer in the identiﬁcation and describing of the diseases
of soybeans. It seems that in introducing soybeans from
the Orient, they introduced most of the diseases attacking
the crop in China and Japan. Although soybeans were a
relatively unimportant crop in the state, Dr. Lehman and
some of his co-workers described many of the diseases that
we now recognize as important problems in the production
of soybeans. He gave me considerable assistance in learning
to identify diseases and recognizing the type of injury which
they caused.
“There was no active breeding program concerning
soybeans in the area until I began my work in 1943. The
varieties Mammoth Yellow, Tokyo, Haberlandt, and Woods
Yellow were major varieties. I am assuming that Mammoth
Yellow was distributed as coming from ballast material
on ships. Tokyo was introduced from Japan in the early
1900’s, and Haberlandt was from Korea. I assume that Mr.
Morse distributed seed of these to people like Mr. Latham.
Woods Yellow was selected as a somewhat later maturing
type out of the Mammoth Yellow variety. Later such black
seeded types as Laredo and Otootan were introduced for hay
production. It was the enthusiasm of people like W.J. Morse,
C.B. Williams, and Fred Latham, who, in their contacts with
farmers, suggested to them that they might try this crop.
There was little attention from extension agronomists or
research projects to stimulate the interest in the crop.
“In 1979 the Soybean Processors Association in their
annual meeting recognized the 50 years of existence as an
organization. The Soybean Crop Advisory Committee in
their meeting recognized some of the achievements and
activities over the period. I am enclosing a copy of the report
which was prepared from this meeting.
“I assume that you have read my chapter on varietal
development, but I am enclosing a reprint. I am returning the
copies you sent with some modiﬁcations and additions.
“I would not classify Mr. W.J. Morse as a soybean
breeder, but rather as an agriculturist. He began working for
the Department of Agriculture in 1907. Research was at a
different level from what it is now. His job was to become
familiar with the crop and see where it might ﬁt into the
U.S. Agricultural system. In the early years, the crop was
considered as a forage crop and also a crop that might be
grown and turned under for soil improvement. But I believe
it was in the mid-1920’s that Piper and Morse stated that the
future of soybeans was not as a forage crop, but as a seed
crop for producing protein and oil. Since this was a crop in
which very few were interested, the early introductions from
Asia were grown and looked at and if they did not appear
to ﬁt an immediate purpose there was no need or really no
system to retain them. You may have mentioned it, but I
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might repeat that it was not until 1941 that as many acres
of soybeans in the U.S. were harvested for seed as were
grown for forage. With regard to introductions, we received
a large number from Japan after World War II when the U.S.
Army of Occupation took over. I believe that essentially all
soybean introductions received into the U.S. since 1948 are
in our collection and many of their characteristics described
and many have been utilized in the breeding program.
“From a machinery standpoint, the development of
the combine harvester was a very important aspect in the
development of soybean production. The grain binder and
stationary thresher was used for small grains and was not
as satisfactory for harvesting soybeans. The early beaters
developed for harvesting in North Carolina were rather
unsatisfactory. This was pulled through the ﬁeld by a pair of
mules and the beaters hit the soybean plants and a portion of
the beans went into the box behind the beaters and many of
the beans ﬂew into the air in all directions. These beaters, to
be moderately successful, required varieties that shattered
rather readily. Thus, the beans had to be harvested at a very
short time after they were ready to be harvested. If they
were not harvested at this time, then seed would be lost to
shattering. The Asiatic farmer usually grew only a very small
area with soybeans. He cut these by hand and tramped them
out. This system was certainly not satisfactory for American
agriculture.
“In South Carolina Mr. John Wannamaker became
interested in soybean production in the early 1930’s. I visited
his farm in 1943. He was growing some material that traced
to introductions from Nanking, China that were distributed
by W.J. Morse. Mr. Wannamaker was very enthusiastic about
soybeans and made selections from the original seed lots that
he received and distributed them to farmers in his area. His
activities and enthusiasm helped get soybeans started in the
coastal plains area of South Carolina.
“W.J. Morse seemed to have an ability to hear of
anyone that was interested somewhat in soybeans. Professor
Tracy had retired as director of the Mississippi Agricultural
Experiment Station and had a home on the Mississippi Gulf
Coast. Mr. Morse regularly sent him new introductions
that were received from parts of Asia that he thought might
be suitable for that latitude. One of the introductions that
Professor Tracy thought well suited for the area, he gave
the name Biloxi. For many years the variety Biloxi was
widely grown for interplanting with corn in the southeast,
and then grazed after corn was harvested by turning hogs or
cattle into the ﬁelds. One of the major interests with regard
to the variety Biloxi is that this variety was used by Garner
and Allard in their studies in describing photoperiodism in
plants. Plant physiologists all over the world still request
seed of Biloxi from us when they are conducting photoperiod
experiments.
“I trust these comments will be of help to you. Should
you have further questions which you think I might be able

to give you assistance, feel free to contact me at any time.
“Sincerely,...” Address: Research Agronomist,
Soybean Production Research, Delta Station, P.O. Box 196,
Stoneville, Mississippi 38776.
262. Meekins, William C., Jr. 1981. Request form for
highway historical marker. Elizabeth City, North Carolina. 4
p. Nov. 16. Typed.
• Summary: “A. Topic of proposed marker: Extraction of oil
from commercially grown soybeans–Elizabeth City Oil &
Fertilizer Co.
“B. Site to be marked: Elizabeth City Oil & Fertilizer
Co. (the building no longer exists).
“C. Veriﬁcation of authenticity of site:... Located along
Knobbs Creek and Lamb’s Ferry road as provided in the
following transaction: Pasquotank County Deeds, August
24, 1912, Book 36, pages 566 and 567, Pasquotank County
Courthouse, Elizabeth City.
“D. Location of proposed marker: On the corner
of McMorrie and Ehringhaus Streets at the Chamber of
Commerce building, Elizabeth City, N.C.
“E. Distance from proposed marker location to site to be
marked: The mill site was approximately two miles north of
the proposed location of the marker.”
F. Historical sketch.” 1912 June 22–The company was
incorporated. 1915 late fall–”First domestic soybeans were
crushed for commercial purposes.” (two references).
“G. Supplementary bibliography:” (5 sources).
“Please return to: Research supervisor, Archaeology and
Historic Preservation Section, Div. of Archives and History,
Dep. of Cultural Resources, 109 East Jones St., Raleigh,
North Carolina 27611.
“Suggested wording for marker: “Gold from the soil:
Oil was extracted from commercial soybeans at the Elizabeth
City Oil & Fertilizer Co. in 1915. W.T. Culpepper local
businessman was plant manager and promoted the operation.
Accompanying the application are two typewritten
letters with signature: (1) From Meekins to Dr. Jerry
Cashion, Research supervisor, dated 16 Nov. 1981. (2) To
Bill Meekins from Edgar E. Hartwig, Research Agronomist,
Stoneville, Mississippi, dated 23 Oct. 1981. Address: 1003
Woodruff Ave., Elizabeth City, North Carolina.
263. Bernard, R.L.; Nelson, R.L. 1981. USDA Germplasm
Collection Inventory–1900 to 1977. Urbana, Illinois:
University of Illinois. 37 p. Typed Ms.
• Summary: “Information on the origins of introduced
United States and Canadian named varieties and all strains
identiﬁed by FC numbers and PI numbers introduced through
1977 (PI 420.388).
“This is a working paper. Please report any errors to
R.L. Bernard, Turner Hall, Univ. of Illinois, Urbana, Illinois
61801. A ﬁnal document will be issued later in 1981.
“Soybean Germplasm Manual 1.”
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Gives contact information for the Northern Collection
(Maturity Groups 000 to IV, Richard Bernard and Randall
Nelson) at the Univ. of Illinois, and the Southern Collection
(Maturity Groups V to X, Edgar Hartwig and Calton
Edwards) at Stoneville, Mississippi.
This detailed work consists of a 3-page introduction
followed by many tables.
This “collection of soybean cultivars, herein referred
to as strains, from throughout the world” is maintained by
the USDA “in cooperation with the Illinois and Mississippi
Experiment Stations. The collection is in two sections, the
northern or early-maturing strains... at Urbana, Illinois,
and the southern or late-maturing ones... at Stoneville,
Mississippi. The collection was established in 1949 with
the objective being to obtain and maintain all signiﬁcantly
different soybean strains from throughout the world with
emphasis on land races of eastern Asia, where soybeans
originated. It was initially assembled by L.F. Williams at
Urbana and E.E. Hartwig at Stoneville under the supervision
of M.G. Weiss, leader of USDA Soybean Investigation,
and J.L. Cartter, director of the U.S. Regional Soybean
Laboratory [at Urbana, Illinois].
“The strains of the collection may be divided into three
parts corresponding to their designations: 1. United States
and Canadian named varieties (cultivars)...
“2. FC strains consisting of foreign introduction and
domestic strains identiﬁed by a series of numbers assigned
by the former Forage and Crops section of the USDA. This
series was used until about 1956.
“3. PI strains, consisting of foreign introductions
identiﬁed by the system described in the following section.
“In addition to the soybean germplasm collection
outlined above, collections of genetic types and isolines, wild
soybeans (Glycine soja), and perennial Glycine species are
maintained, and lists of this material are available from the
curator at Urbana.”
“In 1949 when this collection was established they were
able to gather from the USDA and various state experiment
stations 1,521 strains, which is 19% of the original 7,873
introductions made through 1944.”
“The last page of Table 1 [p. viii] shows the results
of the two large Asian collecting expeditions, the ﬁrst by
USDA plant explorer P.H. Dorsett [and his son, Jim] in 1924
to 1927, and the second by Dorsett and USDA soybean
specialist W.J. Morse in 1929-1931. The soybeans obtained
by them (5,417 varieties) represent 69% of the total received
from 1900 to 1944 and make up 82% of the pre-1945 strains
in the present collection.”
“The major additions in recent years have been the
861 from Japan in 1977 and the 1,823 from South Korea in
1976.”
“Maturity Group 00 was split into 000 and 0 in 1981
with the earliest ones in 000.”
“The varieties introduced up until about 1908 (36)

are mostly hay-type varieties. Those from 1910 to 1927
(61) are mostly grain-type and include virtually all of the
introductions ancestral to the present U.S. commercial
varieties. Those of 1929 and 1932 (41) were from the
Dorsett and Morse expedition and are mostly vegetable types
released for human food and home-garden use.”
Tables: (1) PI numbers assigned by year, and number of
strains in the USDA Soybean Germplasm Collection. The
last page of Table 1 shows that from 1924 to 1927 Dorsett
sent back 966 soybean PI numbers of which 260 (26.9%) are
still in the collection. From 1929 to 1932 Dorsett and Morse
sent back 4,451 soybean PI numbers of which 986 (22.2%)
are still in the collection.
(2) A statistical history of soybean introduction.
(3A) Soybeans introduced from 1900 to 1944 by country
and within country by year.
(3B) Soybeans introduced from 1945 to 1977 by country
and within country by year.
(4) Number of strains in the Collection by country.
(5) Number of strains in the Collection by maturity
group.
Origins of introduced soybeans which became U.S. and
Canadian named varieties.
Origins of soybean strains identiﬁed by FC numbers.
Origins of soybean strains identiﬁed by PI numbers.
Note: This unpublished typescript was updated and
published in two volumes in 1987 as INTSOY Series No. 30
and in 1989 as INTSOY Series No. 31. Both are extremely
useful and interesting. Address: Urbana, Illinois.
264. Windish, Leo G. 1981. The soybean pioneers:
Trailblazers, crusaders, missionaries. Galva, Illinois:
Published by the author. viii + 239 p. Illust. No index. 26 cm.
• Summary: Contains many interesting biographies, often
based on the author’s ﬁrst-hand knowledge. Contents:
Section I: 1. A time to pause and reﬂect. 2. Dr. W.B. Morse.
3. The Cinderella crop of this century and some orchids long
overdue. 4. First soybean crushing plant (Hull, England;
Seattle, Washington; Elizabeth City, North Carolina). 5.
George M. Strayer (Contains a good history of the American
Soybean Association and Strayer’s role in it). 6. Ersel
Walley. 7. Dr. Harry Miller. 8. Henry Ford. 9. Northern
Regional Research Laboratory. 10. Dr. Reid Milner. 11.
Soybeans in China. 12. The ﬁrst combine harvesters, the
western migration, and the passing of an era (a good history
of combines in the USA from the 1850s to the present). 13.
Prof. W. Ralph Nave (agricultural engineer, specializing in
improving combine design for harvesting soybeans). 14.
Soybean harvesting equipment.
Section II: 15. August Eugene Staley, Sr. 16. Eugene D.
Funk, Sr. (and the Peoria Plan, p. 74). 17. Dale W. McMillen
[of Central Soya]. 18. Jacob Hartz, Sr. 19. Archer-DanielsMidland Company, Inc. 20. Jay Courtland Hackleman. 21.
Dr. Robert W. Howell. 22. Dr. W.O. Scott. 23. Program.
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24. Crop improvement associations. 25. Illinois Crop
Improvement Association. 26. Professor Emeritus Alvin L.
Lang. 27. Morrow Plots.
Section III: 28. Dr. Clyde Melvin Woodworth. 29. Dr.
R.L. Bernard. 30. Theodore Hymowitz. 31. A reluctance to
accept change or progress. 32. Episodes. 33. Russian Tour.
34. South Farm buildings. 35. Soybeans again assert their
value. 36. Taylor Fouts. 37. Excerpts from the Mumford
Files. 38. Excerpts from the Hackleman Files. 39. Soybean
variety and inoculation demonstrations. 40. The frosted green
soybean dilemma. 41. Soybeans in the Deep South. 42. Mr.
H.G. [sic, George Heartsill] Banks. 43. Dr. E.E. Hartwig.
44. U.S. soybean production. 45 Aquaculture... the world’s
untapped resource, by Julian M. Weiss (Based on an article
in the Dec. 1980 / Jan. 1981 issue of From Lion magazine.
“While the history of ﬁsh farming is traced back to 500
B.C. when Chinese seafarers were successful in breeding
carp, interest in improving technology fell behind other
innovations. 1974 to 1979 the harvest from aquaculture more
than doubled to nearly 7 million metric tons...”). 46. Almost
a century of progress. About the author (autobiographical):
Leo Gilbert Windish was born in 1909. A retired seedsman,
he attended the University of Illinois in 1927 and 1928. He
was close friends with Hackleman, and wrote this book in
fulﬁllment of a promise he made to Hackleman, whom he
described as “the soybean’s greatest missionary.” Windish
also knew Burlison (the ﬁrst to promote soybeans heavily)
and Woodworth (the ﬁrst soybean geneticist).
Note: Most of the chapters about people contain a
portrait photo of the person on the ﬁrst page. Address: 101
Exchange St., Galva, Illinois 61434.
265. Windish, Leo G. 1981. Dr. R.L. Bernard. USDA plant
geneticist stationed at the University of Illinois college of
agriculture. Well known modern day soybean geneticist
whose work is widely acclaimed (Document part). In:
Leo Windish. 1981. The Soybean Pioneers: Trailblazers,
Crusaders, Missionaries. Galva, Illinois: Published by the
author. viii + 239 p. See p. 155-60. Chap. 29.
• Summary: A good, detailed biography of this pioneering
USDA soybean breeder and germ-plasm collection curator.
“Soybean Genetic Improvement in the Midwest:
“It was the writer’s great pleasure to interview one of
our nation’s top geneticists, on a beautiful sunny morning in
mid-June, at the Agronomy South Farm. Dr. Bernard greeted
us with a friendly smile, and after exchanging pleasantries
I was immediately aware that here was a man who is
tremendously enthused with the work he chose to make his
life’s vocation. During the span of our interview, I found Dr.
Bernard to be a modest man, quick to praise his colleagues
and fellow research geneticists, minimizing the brilliant work
he himself has done.
“During the interview the writer learned that Funks
Seeds International had presented Dr. R.L. Bernard with an

award for his work in plant genetics. For our story about
Dr. Bernard’s work, we are reprinting, by permission, much
of the information that was prepared by Dr. R.L. Bernard
relating to his work. Here are his comments:
“Dr. Bernard said he arrived in Illinois in 1954, when
soybeans were already a well-established crop, occupying
4.3 million acres in the state or 27 percent of the nation’s
total acreage. Although it was generally regarded as a
`new’ crop (by some of his colleagues as a temporary crop,
somehow the result of war-time shortages and disruption)
it actually had been well established in Illinois since 1922,
the year in which Illinois became the leading state both in
total production and in area, a position which it has held ever
since.
“Because of the long-term importance of the soybean
crop in Illinois, the University of Illinois was a natural
choice for a major center of soybean production research.
The U.S. Regional Laboratory was established here in 1936,
and through its cooperative research program with state
agricultural experimental stations throughout the soybean
growing area, it became the coordinating center for the
public soybean breeding program. It also became a focal
point for soybean production research by serving as an
analytical laboratory for protein, oil, and other constituents
for soybean researchers throughout the United States by
distributing reprints and other publications, by providing
seed and information from a large soybean germplasm
collection, and especially by sponsoring periodic regional
meetings of soybean researchers.
“Dr. Bernard said he was hired by Herbert Johnson,
head of soybean investigations for USDA in Beltsville,
Maryland. His research in soybean breeding and genetics at
the regional soybean laboratory was closely integrated with
the national USDA soybean production research effort. As a
young beginner, Dr. Bernard worked under the guidance of
Dr. Johnson and J.L. Cartter, who was head of the laboratory
until 1966. His work was coordinated with that of other
members of the research team–Physiologist Robert W.
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Howell, Pathologist Donald Chamberlain, Oil Chemist Floyd
Collins, and Protein Chemist Orland Krober.
“There was close coordination between Dr. Bernard’s
work and that of Leonard Williams, whose program of
breeding and genetic research at the University of Missouri
was related to what Dr. Bernard was undertaking. Dr.
Bernard said Williams’ experience was invaluable to him, as
was that of Dr. Albert Probst at Purdue University, Dr. Robert
Weber at Iowa State University, and Dr. Edgar Hartwig in
Mississippi.
“Regional Testing Program: One of Dr. Bernard’s
major duties in the soybean laboratory was to coordinate
the Northern Uniform Soybean Tests, which had been
established by Dr. Cartter and Dr. Williams. These were
the ﬁnal tests before varieties were released to the farmer.
Dr. Bernard said each spring they procured, packeted, and
mailed out seeds and prepared pertinent entry lists and
instruction sheets for 30 to 45 cooperators in 19 states and
two provinces in Canada.
“Ruth Lawrence worked in his laboratory many years
and directly supervised the seed handling and tabulated the
data. She had a region-wide reputation for diligence and
the attention to detail and accuracy that were so important
to the success of these tests. After her retirement in 1970,
preparation of the seeds and summarizing of the regional
data was ably handled by Donald A. Lindahl. Working
with them, Dr. Bernard coordinated the tests from 1954 to
1973, when the job was transferred to J.R. Wilcox at Purdue
to allow Dr. Bernard to concentrate on the ever-growing
germplasm collection.
“During the 1954-1973 period the varieties released
from this regional program occupied virtually all the acreage
in the northern United States and Canada. Major midwest
breeding programs during this period consisted of one
here and three in Missouri, Indiana, and Iowa as already
mentioned, and that of J.W. Lambert at the University of
Minnesota. It was unusual for such a large and important
crop to be served by so few variety developers. The new
varieties produced were usually better than the Chinese
varieties they replaced in lodging resistance, shattering
resistance, higher oil content with acceptable protein content
and, of course most important, improved seed yield.
“Illinois Breeding Program: Dr. Bernard’s breeding
program to some extent followed up on work begun by his
predecessors Leonard Williams, 1928 to 1950, and Robert
Osler, 1950 to 1953. From material they had initiated, the
variety Shelby was released in 1958 and Wayne in 1964.
Wayne was particularly successful and became, for a time,
the most widely-grown variety in the midwest.
“A very important goal of Dr. Bernard’s breeding effort
was to develop pest resistance. In one of his early projects,
resistance to phytophthora root-rot was transferred to several
commercial varieties by the ﬁrst successful use of the
backcross method in soybeans. This disease, ﬁrst indentiﬁed

in Illinois in 1955, was causing considerable damage in
low-lying areas of the state and much more extensive
damage in northeastern Indiana, in Ohio, and in Ontario. A
few commercial varieties were resistant to phytophthora,
but several of the most-popular varieties at that time were
unusually susceptible, and this disease caused severe
economic losses in the 50’s and early 60’s.
“Dr. Bernard’s initial work with phytophthora root-rot
was done with James Gerdemann and Maurice Kaufmann,
plant pathologists at the University of Illinois. They
developed a quick inoculation technique by which resistance
could be ascertained within ten days after planting the
seeds in the greenhouse, and soon identiﬁed a major gene
for resistance. Using the back-cross method, Dr. Bernard
transferred this gene to several of the major commercial
varieties, including Clark 63, Harosoy 63, and Chippewa
64 (the year of release of the disease-resistant version was
added to the name of the susceptible variety to distinguish
it). Charles Cremeens, USDA agricultural technician
working with Dr. Bernard, did or supervised most of the
cross-pollination and disease inoculation, and Donald
Chamberlain, USDA pathologist, provided the inoculum.
The new disease-resistant varieties were rapidly accepted
by farmers and by 1966 these and other Illinois-developed
varieties occupied over 60 percent of the midwest acreage
and over 90 percent of the acreage in Canada.
“During this period, several other backcross-derived
phytophthora-resistant varieties were developed and
made available to breeders as germ-plasm releases. These
included resistant versions of the susceptible varieties
Adams, Chippewa, Clark, Harasoy, Wayne, Kent, Lindarin
and Shelby, the latter three developed in cooperation with
the Purdue team of Albert Probst, Kirk Athow and Francis
Laviolette. Some of the varieties also had added bacterial
pustule resistance and yellow hilum, instead of black hilum,
which is undesirable for some human food uses.
“For several years it seemed the phytophthora problem
had been solved, but then root-rot occurred in some ﬁelds
of resistant varieties and was identiﬁed as a new race of
phytophthora. On further study, pathologists identiﬁed
several distinct races of pathogen. Fortunately resistance
to each race has been found in the germ-plasm collection;
however, the breeder is faced by the multiple task of
breeding for resistance to all races. Mr. Cremeens and
Dr. Bernard are working on the problem and the Illinois
Agricultural Experiment Station is releasing two of their
varieties this year, Williams 79 and Corsoy 79, which are
resistant to seven of the nine known races” (Continued).
Address: 101 Exchange St., Galva, Illinois 61434.
266. Windish, Leo G. 1981. Dr. R.L. Bernard. USDA plant
geneticist stationed at the University of Illinois college of
agriculture. Well known modern day soybean geneticist
whose work is widely acclaimed (Continued–Document
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part II). In: Leo Windish. 1981. The Soybean Pioneers:
Trailblazers, Crusaders, Missionaries. Galva, Illinois:
Published by the author. viii + 239 p. See p. 155-60. Chap.
29.
• Summary: (Continued): “Another major disease, only
recently widely found in the midwest, is soybean cystnematode. In 1966, although it was present in Illinois in
only a few southern counties, Dr. Bernard began a breeding
program for cyst-nematode resistance in cooperation with
the Missouri Delta Center at Portageville, Missouri. Testing
for cyst reaction is done in winter in the Delta Center’s
greenhouses under the direction of Dr. Grover Shannon, and
agronomic evaluation is done in Illinois. Last year, Franklin
was released from this program to replace the old variety
Custer, the only other northern variety (maturity Group
IV or earlier) with resistance to soybean cyst-nematode.
Earlier varieties with resistance are now being tested. Some
have advanced to the regional tests and will be released for
commercial production as soon as the most satisfactory one
or ones can be identiﬁed.
“Other pests that have received attention include leafspot diseases, brown stem rot, and the Mexican beetle. Clark
63 (developed cooperatively with Dr. Williams in Missouri),
Wayne, Williams, Woodworth, Union, and Franklin were
also selected as resistant to bacterial pustular leaf spot.
They have become the major Group III and IV varieties
in the southern part of the midwest, and that formerly
prevalent disease has become a rarity. On the other hand,
downy mildew leaf-spot has become very prevalent in the
area because of the high susceptibility of Clark 63, Wayne,
Williams, and Woodworth.
“Dr. Bernard has identiﬁed a gene for complete
resistance to downy mildew leaf-spot and has incorporated
it into the variety Union, giving some hope for complete
control of this disease as additional resistant varieties
are released. Brow stem-rot is one of the most prevalent
soybean diseases and appears to increase with frequency of
soybean growing. They have been successful in developing
productive varieties with resistance to brown stem-rot,
discovered by Dr. Chamberlain, at Urbana.
“An extensive program has also been launched for
breeding resistance to Mexican bean beetle in cooperation
with entomologists here, at Purdue University in Indiana,
and at Beltsville Agricultural Research Center in Maryland.
Mexican bean beetle has not heavily infested Illinois soybean
ﬁelds yet, but with heavy infestations in nearby Indiana and
Kentucky, as well as in Maryland, it seems wise to start this
effort before the problem actually develops here, especially
since it will take many years to produce a commercially
accepted resistant variety.
“In addition to working on speciﬁc pests, Dr. Bernard
has been breeding for improved seed quality, especially
in varieties adapted to southern Illinois, where quality is
so frequently a problem. The related varieties Williams,

Woodworth, and Union have come out of this program.
While there is room for much more improvement, they are
superior in seed quality to the varieties they replaced, and
are also more resistant to lodging and shattering. All three
varieties have gained wide farmer acceptance. Williams is
currently the most popular American variety and is grown
on about 9,000,000 acres annually (1979-1980 ﬁgures). Dr.
Bernard’s efforts are now being turned toward selection for
resistance to diaporthe, a fungus involved in the seed-quality
problem, and for resistance to soybean mosaic and beanpod mottle, two virus diseases Dr. Bernard also suspects
contribute to the seed-quality problem.
“Germ-Plasm: Maintenance of the northern section
of the USDA’s soybean germ-plasm collection has been
one of Dr. Bernard’s major responsibilities. The USDA’s
collection was initiated in 1949, when soybeans had become
an important enough crop to justify a permanent collection of
all available varieties from throughout the world.
“Before then, many hundreds of soybean varieties had
been introduced, especially from eastern Asia, the native
homeland of the soybean, but most of them had been
discarded if not found immediately useful. In 1949, at the
instigation of Martin Weiss, head of the USDA soybean
investigations, the USDA and the experiment stations were
solicited and all varieties of soybean still in existence in
this country were gathered together. They totaled about
2,000. The early-maturing ones were to be maintained at
the University of Illinois by Leonard Williams of the U.S.
Regional Soybean Laboratory, and the late ones (Group V
and later) were to be maintained by Edgar Hartwig at the
Delta Branch Station in Mississippi.
“Thus, when Dr. Bernard arrived in 1954, the collection
was just about four or ﬁve years old and there was much
cataloging, identiﬁcation, and purifying of varieties to be
done. In the next few years, performance tests were run for
all 2,000 varieties and evaluation reports were circulated
to soybean researchers throughout the world. Thousands of
seed packets are sent each year to researchers and these have
been the basis for successful searches for resistance to many
pests and of other research requiring diverse germ-plasm.
“At ﬁrst, the collection grew rather slowly. Foreign
varieties were sent to the United States from time to time, but
few active solicitations were made. In the past eight years,
the collection has grown much more rapidly, partly because
of trips Dr. Bernard made to Japan and South Korea in 1974.
While in those countries Dr. Bernard collected specimens
himself and made contact with researchers and institutions
that had soybean collections. Subsequently we have received
a large number of varieties from Korea and Japan. The
Urbana collection, which totaled about 2,000 varieties when
Dr. Bernard began working with it, now includes over 6,000
domestic and foreign varieties of cultivated soybeans. Just
within the past year the Soviet Union sent us over 1,500
additional varieties, which are being added to our collection.
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“During Dr. Bernard’s trip to Japan, Korea, and China,
he collected some samples of the wild soybean (Glycine
soja), which had never received much attention here or in
Asia. From seven accessions previous to 1968 the wild
soybean collection has grown to include 558 strains, which
provide an interesting subject of study for those interested
in the evolution of the soybean, and are a diverse potentially
new source of pest resistance and other traits desired by
U.S. soybean breeders. In addition to the wild soybean,
there are several other species in the genus ‘glycine,’ all of
them perennial and native to Australia, with the range of
some extending to southeast Asia and the nearby Paciﬁc
islands. When the collection was begun, most American
soybean researchers were unaware of these near relatives
of the soybean. One or two accessions of what was then
known as Glycine javanica, the ‘perennial soybean,’ were in
the initial collection at Urbana, and we have since obtained
several dozen accessions. Although the taxonomists have
now removed this species to the genus Neonotonia it still has
some interest as a not-too-distantly related legume species
and also is a forage crop in its own right in many tropical
areas.
“The other species of the genus were completely
unknown to American agronomists until Dr. Bernard
obtained some seeds of Glycine tabacina, originating in
Australia. These were planted in the agronomy greenhouse
in January, 1958, and produced a small, delicate, viney
plant with soybean-like ﬂowers and very small pods and
seeds. Seeds of several other species have been received
and grown in the greenhouse in subsequent years, and this
collection has stimulated the study of Glycine in this country.
Theodore Hymowitz and Christine Newell of the Department
of Agronomy, have been particularly active in taxonomic
and cytological studies of perennial Glycine species. Their
work has greatly enlarged the collection of these species and
augmented our knowledge about them.
“Current and Future Plans: Today, as more and more
researchers at both public institutions and private seed
companies are getting into soybean breeding, Dr. Bernard
is concentrating more on resistance to pests important
to the Midwest, or of potential importance, and on basic
genetic studies which he hopes will be useful to the many
now engaged in soybean research. In addition, Dr. Bernard
said, ‘We are greatly increasing our efforts in germ-plasm
collecting, documentation, evaluation, and utilization. Before
any more germ-plasm is lost we need to obtain collections
from those areas that have been insufﬁciently sampled in the
past, such as southern and western China and North Korea.
Available information on the collection is being compiled
and will be made readily available to interested researchers.’
“With the recent additions of USDA pathologist S.M.
Lim and geneticist R.L. Nelson to the staff at the University
of Illinois, Dr. Bernard is hopeful that our program of germplasm evaluation will be greatly increased, and that the

somewhat narrow germ-plasm base of American commercial
soybean production can be effectively enlarged, resulting
in more efﬁcient and stable production.” Address: 101
Exchange St., Galva, Illinois 61434.
267. Windish, Leo G. 1981. Dr. E.E. Hartwig, Research
Agronomist, Crops Division, Agricultural Research Service,
U.S. Department of Agriculture, Delta Branch Experiment
Station, Stoneville, Mississippi (Document part). In:
Leo Windish. 1981. The Soybean Pioneers: Trailblazers,
Crusaders, Missionaries. Galva, Illinois: Published by the
author. viii + 239 p. See p. 223-25. Chap. 43.
• Summary: A good, detailed biography of this pioneering
USDA soybean breeder and germplasm collection curator.
“No history of soybean pioneering would be complete
without acclaiming the research work of Dr. E.E. Hartwig
and his colleagues. Great credit is due all of the research
personnel at the agricultural experimental stations in each
of those states in the south. The use of soybeans throughout
the south in a relatively short period of time spread like a
‘prairie ﬁre.’ In fact, we might borrow a word from a popular
TV show and term the growth of soybeans in the south as
‘incredible.’
“Perhaps one the key factors in the rapid increase
can be attributed to the introduction of new varieties,
increased yields, phytophthora resistance, and Bedford, a
new soybean resistant to cyst nematodes. Bedford is the
result of the cooperative efforts of two ARS USDA research
workers, E.E. Hartwig located at the MAPES Delta Branch,
Stoneville, Mississippi, and James Epps, located at the West
Tennessee Experiment Station at Jackson.
“Dr. E.E. Hartwig’s reply to our letter seeking
information on the early use of soybeans in the south, is
reprinted. Here is Dr. Hartwig’s most interesting reply:
“Dear Mr. Windish: I have your letter of January 21
in which you state that you are working on a history of
the soybean in the U.S. and would be interested in having
additional background information on the soybeans in the
south. I began my work with North Carolina in March,
1943. The major varieties being grown in North Carolina at
that time were Haberlandt, Tokyo, and Woods Yellow. All
shattered very readily as soon as they had reached maturity.
We had a small increase of the variety Ogden which was
developed in Tennessee. Ogden was a better producer than
the older varieties, but also shattered very soon after reaching
maturity and had green seed coats which were objected to
by the Japanese buyers when they had indicated they were
buying yellow soybeans.
“In 1943, there were still some one-row harvesters in
operation in North Carolina. These harvesters were pulled
by a pair of mules and had a beater which rotated and hit the
plants and knocked out the seed. From this standpoint the
shattering characteristic of the varieties made this method
of harvest workable. However, seed ﬂew in all directions
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and only a portion of the seed went into the container on the
harvester.
“A moderate size acreage of soybeans to be harvested
for hay was grown in many of the southern states. Many of
these were black seeded and had a rather viney plant type. As
growers later shifted to growing types of seed for harvest, the
nodulating bacteria had already been established in the soil
through the growing of hay varieties.
“Many of the varieties introduced from northwestern
China, where soybeans were being grown for grain
production, were well suited for production in the north
central states. Consequently, production was started in that
area through the growing of direct introductions from China.
However, there was no comparable grain producing region
in China or Korea having a latitude similar to the southern
U.S. and, consequently, it was necessary to develop varieties
for production in the south before the crop could gain
acceptance.
“As I view the situation, shattering of seed at maturity
was not a problem to the Asiatic farmer since he would
usually have less than one acre as his total crop, which could
be cut slightly green and, with the shattering characteristic,
it was easier to tramp out the seed. For our mechanized
harvesting it was essential to have seed holding.
“I transferred to Mississippi in 1949. At that time there
was a small acreage of soybeans planted for harvest in
the State of Mississippi. The Ogden variety was the best
producer. However, growers regularly reported that harvested
yield went down each day of harvest because of shattering.
When we released the Lee variety in 1954, we stated it
would hold its seed six weeks after it was ready for combine
harvesting. Farmers were very skeptical and some left a few
rows standing the ﬁrst time they grew them just to see how
long it might hold its seed.
“At the time we started our breeding program to
develop improved types in 1943, we also initiated studies on
cultural practices. By the time interest began to develop in
soybean production in the mid-1950’s, we had information
showing that planting should not be made before day length
reached 14½ hours in early May and also information on
rate of planting, and so forth. Many of our growers had
been interested in planting in early April in order to get
the planting out of the way before they were to start cotton
planting. These early plantings gave very poor results
because of early ﬂowering being initiated by the shorter days
of early April.
“We have attempted to develop a series of varieties
covering a range of maturity so that larger growers could
plant a sequence of varieties covering a range of maturity of
nearly one month. We have also developed varieties giving
proper maturity for the different production regions. We
have also had to give considerable attention to building in
resistance to diseases and nematodes and now, also giving
attention to building a resistance to leaf feeding insects.

“I am enclosing descriptive material of several of the
varieties that we have released over the years. Should you
have additional questions, I would be glad to attempt to
answer them for you.
“Sincerely, Edgar E. Hartwig, Research Agronomist.”
A small portrait photo shows Dr. Edgar E. Hartwig.
Address: 101 Exchange St., Galva, Illinois 61434.
268. Hartwig, E.E.; Epps, J.M.; Buehring, N. 1982. Response
of resistant and susceptible soybean cultivars to continuous
cropping in area infested with cyst nematode. Plant Disease
66(1):18-20. Jan. [4 ref]
• Summary: “Abstract: Soybean management studies were
conducted on soil infested with soybean cyst nematode. The
ﬁeld was identiﬁed in 1972 as having a high population of
soybean cyst nematodes and also severe potash deﬁciency.”
Centennial is a soybean cultivar / resistant to race 3 of
soybean cyst nematodes; Tracy is susceptible. They were
both grown on the ﬁeld continuously, with and without a
nematicide. After 5 years, no treatment was found superior
to growing the variety Centennial continuously. “Use of a
nematicide reduced numbers of soybean cyst nematodes but
did not result in increased seed yields.” Address: 1. Research
Agronomist, USDA, ARS, P.O. Box 196, Stoneville,
Mississippi 38776.
269. Hartwig, E.E.; Kilen, T.C.; Young, L.D.; Edwards, C.J.,
Jr. 1982. Effects of natural selection in segregating soybean
populations exposed to Phytophthora rot or soybean cyst
nematodes. Crop Science 22(3):588-90. May/June. [6 ref]
• Summary: “Segregating populations grown on SCN
infested soil showed a distinct increase in percentage of
resistant plants as compared with populations grown on
non-infested soil. On the basis of three recessive genes and
1 dominant gene being necessary for resistance to SCN race
3, 5.5% of the population would be expected to be resistant
after the F5 generation.” Address: Stoneville, Mississippi.
270. Barrentine, William L.; Hartwig, E.E.; Edwards, C.J.,
Jr.; Kilen, T.C. 1982. Tolerance of three soybean (Glycine
max) cultivars to metribuzin. Weed Science 30(4):344-48.
July. [10 ref]
• Summary: “’Tracy,’ ‘Tracy-M,’ and ‘Centennial’
soybean... cultivars were evaluated under greenhouse and
ﬁeld conditions for their tolerance to metribuzin.” Address:
Stoneville, Mississippi.
271. Heatherly, Larry G.; Young, L.D.; Epps, J.M.; Hartwig,
E.E. 1982. Effect of upper-proﬁle soil water potential on
numbers of cysts of Heterodera glycines on soybeans. Crop
Science 22(4):833-35. July/Aug. [30 ref]
• Summary: “Abstract: Upper-proﬁle (0 to 15 cm) soil
water potential (SWP) was maintained at four levels in
a greenhouse study to determine the effect of these soil
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moisture regimes on cyst formation by Heterodera glycines
(Ichinohe) on soybeans...” Address: Research agronomist,
USDA-ARS, Soybean Production Research, P.O. Box 196,
Stoneville, MS 38776; research nematologists, USDAARS Nematology Investigations, West Tennessee Agric.
Exp. Station, Jackson, TN 38301; and research agronomist,
Stoneville, Mississippi.
272. Hartwig, E.E.; Buering, N.; Young, L.D. 1982. Effect of
the soybean cyst nematode upon soybean production under
different management systems. MAFES Research Highlights
(Mississippi Agricultural and Forestry Experiment Station)
7(9):1-4. Aug.
• Summary: “Results of this study, along with results
obtained in Tennessee (Epps et al.) demonstrate the
effectiveness of SCN-resistant varieties in a soybean
production program. Resistant varieties appear equal in
effectiveness where SCN is a problem, as they have for
many years where phytophthora rot, bacterial pustule or the
common root-knot nematode are production problems.
“Use of a nematacide or including a susceptible variety
in a planting sequence did not result in higher yields;
therefore, little can be gained from regular sampling of the
soil to determine cyst numbers when well-adapted, highly
productive soybean varieties resistant to the soybean cyst
nematode are grown on soil of the type used in this study.
“Regardless of whether cyst nematodes are present,
high yields of soybeans can be produced only with
good management practices, which include planting an
adapted variety, using an adequate level of nutrients, and
having an effective weed control program.” Address: 1.
Research Agronomist, ARS, USDA, MAFES Delta Branch
[Stoneville, Mississippi].
273. Hymowitz, Ted. 1982. How, whence and when was
the soybean disseminated to India (Interview). SoyaScan
Notes. Nov. 23. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: How did Ted get interested in soybeans? While
in India, Ted was looking for references to soybeans at the
same time he was looking for references to guar. He was
looking for all sorts of things in India during his document
searches. He’s got “piles of stuff.” On his assistantship at
Oklahoma State Univ., he was growing out soybeans as well
as guar. That is where he met Dr. Hartwig.
The following discussion relates largely to the 1981
paper in Economic Botany titled “Soybean seed protein
electrophoresis proﬁles from 15 Asian countries or regions:
Hypotheses on paths of dissemination of soybeans from
China,” by Hymowitz and Kaizuma.
Soybeans were introduced to India by two paths: By the
Silk Road (or Silk Routes), and by direct migration down
through China. See maps on pages 17 and 21. The black
soybeans in the Kumaon Hills of northern India probably

came via the Silk Route, which means through Kashmir
and down from the northwest. Soybeans have been found in
Afghanistan. Soybeans in the Manipur Hills probably ﬁltered
down (perhaps brought by traders) from China via Burma
and down the Brahmaputra River valley.
Note 1. A color map on the Wikipedia entry for “Silk
Road” (Nov. 2010) shows the Silk Road entering India
overland in two places, widely separated by the towering
Himalayas. One branch of the Silk Road enters eastern
India (from the northeast) down along the Brahmaputra
River valley toward today’s Dhaka and the port of Kolkata
(formerly Calcutta). The other enters northwestern India
(from the northeast) in the area of the Kumaon hills, then
proceeds southward into today’s Gujarat, to the area around
what became the port of Surat.
Ted’s article states that “Central India may be considered
a recent or tertiary soybean gene center.” By “recent” Ted
means a time frame of 800 to 900 years. Within the last 100200 years it was missionaries who brought soybeans to India,
and that was in central India–purely missionary activity. The
British set up a station at Nagpur in central India, then many
British missionaries went to work in the Jabalpur area (in
central Madhya Pradesh, central India). Soybeans brought
by those missionaries (a lot of whom were agricultural
missionaries) have been in Central India for about 100 years.
But Ted is sure soybeans ﬁrst arrived there much earlier,
since the Chinese were trading there.
One key fact is that the germplasm in the northern India
group of soybeans is completely different from that in the
central Indian group. One is clearly from north China and the
other is procumbent (creeping along the ground, viny); two
separate groups.
Note 2. The map on page 19 in Ted’s 1981 article
shows four different groups. A. Assam and Punjab. B. Uttar
Pradesh. C. New Delhi. E. Madhya Pradesh (central India).
Note 3. The German terms “Seidenstrasse” and
“Seidenstrassen”- ‘the Silk Road(s)’ or ‘Silk Route(s)’ were
ﬁrst used in 1877 by Baron Ferdinand von Richthofen, who
made seven expeditions to China from 1868 to 1872. The
English term “The Silk Road” has come into general use
in spite of the fact it was a network of routes, few of which
were more than rough caravan tracks, and silk was by no
means the only item traded along them. China traded silk,
spices, teas, and porcelain; while India traded ivory, textiles,
precious stones, and pepper (Source: Wikipedia at Silk Road,
Nov. 2010). Address: Dep. of Agronomy, Univ. of Illinois.
274. Hartwig, E.E.; Epps, J.M. 1982. Registration of Nathan
soybeans (Reg. No. 161). Crop Science 22(6):1264. Nov/
Dec.
• Summary: “Nathan has a determinate plant type, white
ﬂowers, tawny pubescence, tan pod walls, yellow seed
coats, and black hila. It has resistance to races 3 and 4 of
the soybean cyst nematode (SCN) (Heterodera glycines
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Ichinohe) and to the root-knot nematode (Meloidogynine
cognita). It is resistant to the foliar disease bacterial pustule,
caused by the bacterium Xanthomonas phaseoli (E.F. Sm.)
Dows. var. sojensis (Hedges) Starr & Burkh. It has good
shatter resistance.” Address: Stoneville, Mississippi.
275. Hinson, K.; Hartwig, E.E.; Scott, A. 1982. Registration
of Jupiter-R soybeans (Reg. No. 160). Crop Science
22(6):1263-64. Nov/Dec.
• Summary: “The Jupiter variety was released in 1971 as an
improved agronomic type which would ﬂower and mature
in tropical latitudes on a time schedule similar to that for
adapted varieties in temperate regions. When Jupiter was
grown at latitudes where it is adapted for production, greater
variability in time of ﬂowering, time of maturity, and plant
height was observed than is desired in a variety.”
“Seed was increased in 1981 for further increase in the
Rio Grande Valley, by Rio Farms, Inc., Edcouch, TX 78538.
Rio Farms, Inc., will maintain breeder seed.” Address:
Stoneville, Mississippi.
276. Hinson, K.; Hartwig, E.E. 1982. Soybean production
in the tropics. Revision 1, by Harry C. Minor. FAO Plant
Production and Protection Paper No. 4. 222 p. Illust. 28 cm.
No index. (Rome, Italy). Original edition was 1977. [168 ref.
Eng]
• Summary: Contents: Introductory note, by Hazim A. AlJibouri, Senior Ofﬁcer, Plant Production and Protection
Div., FAO, Rome. Foreword, by William N. Thompson,
Director, International Agriculture, University of Illinois,
Urbana-Champaign. Preface, by Harry Minor, University of
Missouri–Columbia (22 Feb. 1982). Introduction. Botany:
Taxonomy, morphology, Genetic traits of agronomic
importance. Climatic requirements: Temperature, rainfall
patterns, photoperiod response. Soils and soil fertility:
Mineral nutrition (major nutrients, secondary nutrients,
micronutrients, liming), soil management, soil organisms.
Water and management. Varieties and variety development:
Variety adaptation, variety development (germplasm sources,
varietal improvement programs, breeding procedures, how
to make crosses). Cultural practices: Date of planting,
varieties, seedbed preparation (conventional tillage,
minimum tillage, hand labor methods), plating, population
density, pest management (weeds, insects, disease and
nematodes). Nitrogen nutrition and inoculation: Inoculants
and inoculating procedures (slurry method, sprinkle
method, dry or powder method, soil inoculation method),
symbiotic N2 ﬁxation, N fertilization vs. symbiotic ﬁxation.
Diseases and nematodes: Bacterial diseases, fungal diseases,
virus diseases, nematodes, mycoplasmalike diseases.
Insects: Damage from stem feeding insects, damage from
leaf feeding insects, damage from pod feeing insects,
insect control. Harvesting and seed quality: Seed quality
factors (harvest date, seed treatment, location and season

of seed production, varietal differences in seed quality
characteristics), harvesting (harvesting with combines, other
harvesting methods), drying and handling, seed storage.
Nutritional quality and use: Uses of the soybean in the
East, uses of the soybean in the West, summary. Rotations
and intercropping: Rotations, intercropping. Bibliography.
Address: 1-2. Research Agronomists, USDA; Minor: Assoc.
Prof. of Agronomy, Univ. of Missouri.
277. Hartwig, E.E.; Bromﬁeld, K.R. 1983. Relationships
among three genes conferring speciﬁc resistance to rust in
soybeans. Crop Science 23(2):237-39. March/April. [6 ref]
• Summary: “Our results conﬁrmed previously published
reports that each soybean line carried a single dominant
gene for resistance and demonstrated that each gene was at a
different locus.”
Note: According to Google Scholar, this is the 2nd most
widely cited article (cited by 174) of which E.E. Hartwig
is an author. Address: Research agronomist, USDA-ARS,
Soybean Prod. Res., Stoneville, MS 38776 and research
plant pathologist, USDA-ARS, Plant Disease Research Lab.,
Frederick, MD 21701.
278. Hartwig, E.E.; Buehring, N.; Young, L.D. 1983. Effect
of the soybean cyst nematode on soybean production under
different management systems MAFES Research Highlights
(Mississippi Agricultural and Forestry Experiment Station)
46(4):6-7. April.
• Summary: “The present study was begun to (1) identify
problems that might develop where SCN-resistant varieties
are grown continuously on SCN-infested soil, (2) determine
whether there are advantages from including SCNsusceptible varieties in a production system along with
resistant varieties and (3) determine whether production
efﬁciency is improved by the use of a nematicide.”
“Results of this study, along with results obtained in
Tennessee (Epps et al.) demonstrate the effectiveness of
SCN-resistant varieties in a soybean production program.
Resistant varieties appear equal in effectiveness where
SCN is a problem, as they have for many years where
phytophthora rot, bacterial pustule or the common root-knot
nematode are production problems.
“Use of a nematacide or including a susceptible variety
in a planting sequence did not result in higher yields;
therefore, little can be gained from regular sampling of
the soil to determine cyst numbers when well-adapted,
highly productive soybean varieties resistant to the soybean
cyst nematode are grown on soil of the type used in this
study.” Address: 1. Research Agronomist, ARS, USDA,
MAFES Delta Branch [Stoneville, Mississippi]; 2. Assoc.
Agronomist, MAFES Northeast Branch; 3. Research Plant
Pathologist, ARS, USDA, West Tennessee Exp. Station,
Jackson, Tennessee.
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279. Howell, Robert W. 1983. Re: Comments on history of
soybean breeding and germplasm collection in the United
States. Letter to William Shurtleff at Soyfoods Center,
July 28–in reply to inquiry. 1 p. Typed, with signature on
letterhead.
• Summary: “I have really enjoyed reading the manuscripts
that you sent with your letter of May 10. You have a lot of
detailed information that I was not aware of. It will be very
interesting and useful to anyone with an interest in soybeans.
I am sorry that I have taken so long to get back to you, and
can only plead various distractions which kept me from the
manuscripts.
“I have no major suggestions and only a few rather
minor comments:
“In the chapter ‘dissemination to the United States’
a mention of the work of Dr. Richard L. Bernard on the
germplasm collection would be very appropriate. Bernard
is the man who really made the collection a living and
useful resource. He was curator from 1954 of the northern
collection. He still oversees it, although formal responsibility
was transferred to a younger colleague, R.L. Nelson,
about 1980. Bernard organized the collection, was mainly
responsible for the systematic nomenclature system, and
has done much more on qualitative genetics research with
the collection than anyone else. He is the one who had
responsibility for maintaining the lines, growing them
for replenishment periodically, for maintaining purity
and recognizing duplications, and for providing seeds to
scientists throughout the world. He recently received the
Distinguished Service Award of the USDA, in large measure
in recognition of his work with germplasm. Dr. Hartwig
received the same award several years ago.
“I believe rather more credit than is deserved is given to
breeders with respect to linolenic acid on page 91 (Erickson
citation). Until about 20 years ago there was no analytical
method for linolenic acid sufﬁciently sensitive and rapid to
support a breeding program. Gas chromatography introduced
in the 60s made such a breeding objective possible. Any
reduction in linolenic acid was fortuitous. Breeding lines
were routinely analyzed for oil, protein, and Iodine number–a
measure of unsaturation but not speciﬁc for linolenic. In fact,
I think linolenic was estimated by difference after oleic and
linoleic had been determined by speciﬁc methods. Linolenic
acid content was not a breeding objective or criterion in any
variety that has achieved commercial signiﬁcance.
“On p. 136 and p. 141 there is the statement that only
about 3 percent of the soybean ‘crop’ is used directly for
food. This ignores the oil fraction, of which practically all is
used for food or as a cooking oil. I think the 3 percent should
apply to the meal or protein.” Address: 2012 S. Cottage
Grove Ave., Urbana, Illinois 61801.
280. Howell, Robert W. 1983. Historical development of
the United States soybean industry. INTSOY Series No. 25.

p. 11-15. B.J. Irwin, J.B. Sinclair, and Wang Jin-ling, eds.
Soybean Research in China and the United States (College of
Agric., Univ. of Illinois at Urbana-Champaign). [8 ref]
• Summary: An excellent, comprehensive overview. “The
soybean industry in the United States is unique for the speed
with which it grew to play a dominant role in the nation’s
agricultural and economic sectors. Nowhere in the country’s
past, nor in the history of civilization, is there another
example of a crop that advanced in importance as quickly
as the soybean. Soybeans now are the second most valuable
crop produced in the U.S., exceeded only by maize, and are a
major export commodity serving strong and stable markets in
western Europe and Japan, and developing markets in Latin
America and elsewhere.
“Soybeans were not an important crop when Europeans
were settling and developing the Americas. The historically
important crops were cotton, maize, tobacco, and wheat,
which provided food and ﬁber, and were items of commerce
that formed the economic foundation of the New World.
The ﬁrst report of soybeans in the U.S. was 1804, when
soybeans were referred to brieﬂy in an article by J. Mease, a
physician in Pennsylvania who was an enthusiastic gardener.
Mease did not report the source of the soybeans in his
garden but presumably they came from Asia via Europe. [*
Footnote. See ‘Introduction of the soybean to North America
by Samuel Bowen in 1765,’ by Hymowitz and Harlan, in
Economic Botany, vol. 37 (in press)]. By the end of the 19th
century, the crop was known throughout the eastern and
central parts of the U.S.
“How did the soybean miracle come about? How and
why was it possible for soybeans to penetrate and dominate
agricultural economic systems that had been stable for
centuries?
“The soybean story is an illustration of the right
commodity in the right place at the right time. Many factors
came together to create a market and a new product which
could respond to demand. Mechanized agriculture was
reducing the use of animal power. The number of draft
animals was declining, releasing millions of hectares that had
been used to produce feed for horses and mules. Synthetic
ﬁbers were replacing cotton. Production of surplus crops
was being curtailed by government policy. Meanwhile, a
national shortage of vegetable oils was becoming more
severe as population grew. There was growing appreciation
of the importance of well-balanced protein in human and
animal diets. It was known that soybeans were processed for
oil and meal in China. The situation was favorable for a new
crop that would maintain farm income and contribute to the
national economy. Soy-beans could satisfy market demand,
and proved well adapted to existing farming systems,
especially in the maize system of the northern states and the
cotton system of the south. The fact that soybeans yield two
products, highly unsaturated oil and protein with amino acid
distribution similar to cow’s milk, brought acceptance by
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different groups of users and provided stability as markets
for oil or protein meals ﬂuctuated. The most important single
event in soybean history in the U.S. was the appointment of
W.J. Morse in 1907 as director of soybean research in the
U.S. Department of Agriculture (USDA). Earlier, C.V. Piper
initiated work on soybeans in the USDA. For more than
40 years, Morse promoted research, education, production,
and marketing of soybeans. He was instrumental in the
organization of the American Soybean Association in 1921
and served three times as its president. Morse traveled
widely in the U.S., offering seed and persuading farmers to
try this new crop. He spent 1929 to 1931 in China collecting
soybean seeds. He led the cooperative research program of
the USDA and state agricultural experiment stations, which
began in 1936, until 1949.
“Soybean research began at the University of Illinois,
as at many other universities, before the beginning of
the 20th century. Our ﬁrst research bulletin concerning
soybeans was published in 1897. Soybeans have been
grown at the Agronomy South Farm every year since the
farm’s establishment in 1903. The ﬁrst breeder/geneticist
with primary responsibility for soybeans at the University
of Illinois was C. M. Woodworth, who joined the faculty
in 1920. Woodworth was a geneticist and constructed the
ﬁrst chromosome map for soybeans. He developed the
cultivars Illini and Chief and made the cross which led to
the development of the cultivar Lincoln. Lincoln, released
jointly by the University of Illinois, USDA, and several other
universities in 1943, was the ﬁrst cultivar to be developed
from a purposeful hybridization, and the ﬁrst to be produced
from the cooperative program formalized in 1936.
“A contemporary of Woodworth, J.C. Hackleman, was a
crop extension specialist in Illinois from 1919 until he retired
in 1956. Hackleman was one of the organizers of the Illinois
Crop Improvement Association and an ardent supporter
of soybeans. He and his extension colleagues in other
states appreciated the potential of soybeans and strongly
encouraged farmers to try them. Along with Hackleman
and Woodworth, W.L. Burlison, head of the Department of
Agronomy at the University of Illinois from 1921 to 1951,
was among those instrumental in establishing Illinois as the
principal soybean producing state.
“Developments in Illinois were paralleled in other
universities and states where interest in soybeans was
growing. J.L. Cartter, a graduate student at the University
of Wisconsin, was hired by USDA as a soybean agronomist
in 1928 and stationed at Holgate, Ohio. In 1935, Congress
enacted the Bankhead-Jones Act which provided for regional
research on major agricultural problems. In 1936, under the
authority of this act, the U.S. Regional Soybean Industrial
Products Laboratory was established at the University of
Illinois, and Cartter moved to Illinois to lead the production
research at the Laboratory. In 1942, the utilization research
was transferred to the Northern Regional Research

Laboratory at Peoria, Illinois. The production research
program remained at the University [in Urbana]. Plant
breeders were employed by USDA and stationed at Illinois,
Iowa State, and Purdue (Indiana) universities, and later at
Stoneville (Mississippi), North Carolina State University,
and the universities of Florida, Minnesota, and Missouri.
“The cooperative production research program of USDA
and the states has had a strong foundation in breeding and
genetics. Until recently, virtually all soybean production
in the U.S. involved cultivars developed in the cooperative
program of USDA and state breeders. Clark, Hawkeye,
Lee, Wayne, and Williams are examples of cultivars
developed in the cooperative program which have achieved
dominant positions in various soybean producing areas.
Some originated in Canadian programs with which U.S.
researchers have cooperated closely and effectively. The
group of pioneering soybean breeders, who deserve much of
the credit for the success of soybeans, included R.L. Bernard,
E.E. Hartwig, A.H. Probst, C.R. Weber, M.G. Weiss, and
L.F. Williams. Approximately 25 states participate in the
cooperative program and have designated agronomists as
collaborators. However, few had active state-employed
breeders prior to 1960. One state breeder who should be
mentioned with the above is J.W. Lambert, University of
Minnesota.
“After the retirement of Morse, Weiss was leader of
soybean investigations in USDA from 1949 to 1953. Then
came H.W. Johnson, who, next to Morse, probably had the
greatest inﬂuence on the development of soybean research.
Johnson led soybean investigations from 1954 to 1964, a
period during which the soybean cyst nematode was found
for the ﬁrst time in the U.S., the ﬁrst disease-resistant
cultivars were developed, and a signiﬁcant increase in size
and scope of soybean research staff occurred.
“Prior to 1965, the only company with a soybean
cultivar development program was Coker’s Pedigreed
Seed Co., South Carolina, where H. Webb was the soybean
breeder. In 1965, a group of midwestern seed companies
formed the Soybean Research Foundation, Inc., and
employed A.L. Matson of Missouri as a soybean breeder.
Following enactment of the Plant Variety Protection Act of
1970, which enables the developer to retain ownership and
control of a cultivar as if it were patented, several companies
established soybean cultivar development groups. The
act stimulated interest in new techniques, such as genetic
engineering, and it is probable that company-developed
cultivars will occupy more of the market in the future.
“B. Koehler, a contemporary of Woodworth at
Illinois in the 1920’s, was one of the ﬁrst pathologists to
become interested in soybean diseases. A few years after
establishment of the cooperative program with breeders in
1936, plant pathologists were added. W.B. Allington joined
the USDA group at Urbana during World War II and D.W.
Chamberlain joined in 1947. Pathologists have worked
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closely with soybean breeders since breeding for disease
resistance has proved to be a powerful means of controlling
soybean diseases. Soybeans so far have been spared the
ravages of a major pestilence, due at least in part to vigilance
of soybean workers and some brilliant research to deal with
emerging problems. Phytophthora rot devastated ﬁelds in
parts of Ohio and Indiana and was beginning to appear
elsewhere about 30 years ago.” Continued. Address: Prof.
Emeritus and former head, Dep. of Agronomy, Univ. of
Illinois, and former leader, soybean investigations, USDA.
281. Howell, Robert W. 1983. Historical development of the
United States soybean industry (Continued–Document part
II). INTSOY Series No. 25. p. 11-15. B.J. Irwin, J.B. Sinclair,
and Wang Jin-ling, eds. Soybean Research in China and the
United States (College of Agric., Univ. of Illinois at UrbanaChampaign). [8 ref]
• Summary: (Continued): Prompt response, notably by
pathologist A.F. Schmithenner of Ohio State University,
breeder R.L. Bernard (USDA), and pathologist M.J.
Kaufmann at Illinois, led to discovery of genetic resistance
which was incorporated by backcrossing to produce resistant
cultivars of good agronomic quality. The ﬁrst such cultivars
were released in 1963. Additional races of Phytophthora
megasperma f. sp. glycinea have appeared but the disease
has been adequately controlled.
“A more dramatic case involved the soybean cyst
nematode. First identiﬁed in North Carolina in 1954, the cyst
nematode soon was discovered in the Mississippi Delta. It
is now known to be distributed in soybean production areas
from the Gulf of Mexico almost to the Canadian border.
Resistance to races 1 and 3 of the nematode was discovered
in the cultivar Peking, which was introduced into the U.S. in
1906. Resistance involved a complex of several genes, one
of which was linked closely to the gene for black seed coat,
a trait unacceptable in the U.S. soybean market. However,
intensive research by C.A. Brim and J.P. Ross (North
Carolina), A.L. Matson and L.F. Williams (Missouri), J.M.
Epps (Tennessee), E.E. Hartwig (Mississippi), and others
resulted in the ﬁrst commercially acceptable resistant cultivar
in 1967, and others followed. However, additional races of
the nematode were identiﬁed. Cultivars with resistance or
tolerance are available in maturity groups for which the cyst
nematode is a problem.
“Research on weed and insect control in soybeans was
slower to develop. In the early 1960’s, there was a signiﬁcant
increase in weed research. During the following decade,
improved weed control methods probably contributed more
than any other single factor to improvement in soybean
yields. Increased emphasis on insect control research is very
recent, reﬂecting awareness of the seriousness of insect and
disease losses, especially in the southern states, and the
opportunities for effective and safer insect control through
integrated pest management. Integrated pest management

is a coordinated system of chemical, physical, and cultural
pest control measures that will ensure favorable economic,
sociological, and environmental consequences.
“Plant physiologists have worked with soybeans for
many decades. The pioneering work of H.A. Allard and
W.W. Garner on photoperiodism in the second decade of
this century included soybeans as one of the three crops
studied. Their work and later studies on photoperiodism
by H.A. Borthwick, S.B. Hendricks, and M.W. Parker
led to identiﬁcation of phytochrome and were the basis
for the maturity group system. Soybean physiology did
not become a subject of widespread interest until about
1960. Since that time, the number of physiologists and the
scope of physiological research have expanded rapidly.
W.L. Ogren (USDA/UIUC) and his associates have made
major contributions to the understanding of photosynthesis,
especially photorespiration, a process occurring in noncereals
and some cereals that drains the plant of some of the product
of photosynthesis. The existence of photorespiration is
a major biochemical difference between soybeans and
maize, effectively limiting soybean production potential to
something less than that of maize.
“Some proposed uses of soybeans have not succeeded.
Use as a raw material for production of plastics has been
mentioned frequently. About 1940, Henry Ford used plastics
made from soybeans to build auto bodies. The bodies were
highly resistant to damage, but other raw materials such as
petro-chemicals were more economical than soybeans at the
time.
“Meanwhile, research expanded on uses of soybeans
at the USDA laboratory in Peoria, in universities, and in
industrial laboratories. At Peoria, a strong utilization research
group developed under the leadership of J.C. Cowan. Others
who have made signiﬁcant contributions included H.J.
Dutton, J.J. Rackis, A.K. Smith, and W.J. Wolf. Research
on food uses at UIUC began in 1930. Similar studies were
undertaken elsewhere. The great development of soybeans
in the U.S. has been based on oil extraction, followed by
uses of oil and oilmeal. Soybean oil is used mostly in food
products, 95% of domestic use being salad oils, shortenings,
and foods prepared with them. The oilmeal, high in wellbalanced protein, is used in poultry and livestock feeds.
Only 3% is used to manufacture industrial or human food
products. In recent years, soy protein has been used to create
products which simulate other foods in texture, appearance,
and other qualities.
“For many years there has been interest in soyfoods
such as tofu, whey, cheese, and meat analogues, especially
in international programs and for vegetarians. Recently,
a number of soy beverage products were developed by a
team including A.I. Nelson, M.P. Steinberg, and L.S. Wei of
UIUC. Interest in soyfoods seems to be increasing. A number
of small companies and individuals who are interested in
soybean food use have formed the Soycrafters Association,
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Colrain, Massachusetts. They are active in disseminating
information on use of soybeans as a human food, including
traditional oriental food and western dishes.
“A key to the continued expansion of soybeans has been
the parallel development of uses, markets, and products. In
the beginning, U.S. soybeans were grown as a hay crop. The
ﬁrst production of soybean oil and meal in the U.S. occurred
in 1911 in Seattle, Washington, with the soybeans imported
from northeast China. The earliest record of processing
of American-grown soybeans for oil and meal was at
Elizabeth City, North Carolina, in 1915. Since 1941 soybean
production primarily has been for processing and export, and
hay use now is less than 1% of total production.
“Farmers need assurance of a market if they are to
become interested in a new crop. In the early days of
commercial soybean production, this assurance was given by
a few pioneering processors. In 1922, A.E. Staley, founder
of the company which today has oil and meal extraction
facilities in Champaign and Decatur, Illinois, and elsewhere,
announced that he would begin processing soybeans that
year. He guaranteed that he would buy all the soybeans that
farmers would grow. Not long after, E.D. Funk, of Funk’s
Seeds in Bloomington, Illinois, offered a guaranteed price.
Another pioneer was D.W. McMillen of Fort Wayne, Indiana,
founder of Central Soya, a major processor of soybeans.
“The decision of these and other business leaders to
commit themselves and their organizations to soybeans,
and especially their assurances to farmers, started soybeans
on the tremendous expansion of the last 60 years. These
steps could not have succeeded if the processors had not
had markets for their products. One such early market was
in New York, where the Grange League Federation needed
meal for dairy cows. In subsequent years, swine and poultry
feed has used a major fraction of soybean meal production.
It is unlikely that the expansion of the U.S. poultry industry
would have occurred without feeds based on soybeans.
“From the small beginnings of soybean processing in
Seattle and Elizabeth City, a strong and extensive system
of soybean mills developed. The mills have become larger
and somewhat fewer. There are now about 115 mills listed
in Soya Bluebook, a publication of the American Soybean
Association. A modern mill can process 2,700 metric tons
of soybeans per day, requiring the production from nearly
90,000 hectares annually. Median capacity is 1,257 metric
tons per day. Although soybean processing still is referred
to as “crushing,” the transition from extraction by hydraulic
presses to solvent extraction was completed by 1970. Parallel
to development of the milling industry was development of
facilities for transportation, storage, and futures markets.
“Establishment of the American Soybean Association in
1921 has been mentioned. The secretary of the association
from 1940 until 1967 and the founder of the Soybean
Digest in 1940 was G.M. Strayer of Hudson, Iowa. He
was instrumental in guiding the soybean industry into

foreign markets. In 1949 he and J.L. Cartter were the ﬁrst
people to be sent to Europe to explore possible markets
for U.S. soybeans. After a trip to Japan in 1955, the
Japanese-American Soybean Institute was formed in 1956”
(Continued). Address: Prof. Emeritus and former head, Dep.
of Agronomy, Univ. of Illinois, and former leader, soybean
investigations, USDA.
282. Bernard, R.L. 1984. The past and the future in soybean
breeding. Soybean News (NSCIC) 35(1):2, 6. Jan.
• Summary: “As a commercially signiﬁcant crop in this
country, soybeans have a short history and have been
important in the north-central states only since 1922.
They were grown earlier in the southeast, especially North
Carolina, as a forage crop. Breeding in those early years
consisted of ﬁeld trials of cultivars introduced from Asia
and choosing those best adapted and most productive for the
local farmers.
“Soybeans were experimented with in small plantings
and occasionally grown on a commercial scale during the
1800’s. According to Piper and Morse (1923) no more than
eight cultivars were grown in the U.S. prior to 1898. In that
year the U.S. Department of Agriculture (USDA) began a
program of recording introduced cultivars of crop plants
under “PI” designations. Through this system, large numbers
of soybeans were introduced and grown in experimental
plots. The better ones were sent out to various state
experiment stations for further testing.
“From 1898 to 1923 more than 1,000 cultivars were
introduced, most sent by research stations or grain merchants
in Asia, or brought in by agricultural explorers, diplomats,
missionaries, or other travelers to Asia (Table 1). Some of
the most successful cultivars were introduced into the U.S.
during this period. As a result of the increasing success of
soybeans, the USDA sent plant explorers to Asia (notably
P.H. Dorsett and later W.J. Morse) and from 1924 to 1932,
6,651 soybean accessions were introduced. During the next
40 years little effort was made and only a few soybeans were
introduced each year. With renewed interest since 1975,
more than 5,000 strains have been introduced.
“During the early periods of introduction no attempt
was made to save all the strains introduced and a majority
of them were discarded. Only the best were kept along with
some of the unusual types. In 1949, in recognition of the
need to preserve the germplasm of this important crop and
make it readily available, the USDA established a soybean
germplasm collection. The early strains (Group IV and
earlier) are maintained at the University of Illinois at UrbanaChampaign and the later ones (Group V and later) at the
Delta Branch Experiment Station, Stoneville, Mississippi.
The collection was initiated by M.G. Weiss, head of USDA’s
soybean production research, and J.L. Cartter, head of the
U.S. Regional Soybean Laboratory at Urbana. The original
curators were E.E. Hartwig at Stoneville and L.F. Williams
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at Urbana. Hartwig is still curator of the southern collection.
R.D. Osler succeeded Williams in 1951, and I became
curator of the northern collection in 1954.
“The guiding principle has been to maintain the basic
genetic diversity of the soybean and its wild relatives by
maintaining all cultivars and introductions representing
different germplasm, regardless of their apparent economic
worth, and to make them readily available for research
purposes.
“In 1949 and 1950, the USDA and state agricultural
experiment stations were requested to submit samples of all
introduced strains and old U.S. cultivars. From the 7,873 PI
strains introduced before 1945, 1,659 strains were obtained,
including 138 old U.S. cultivars that originated from
introductions (Table 1).
“Introduced strains plus American-developed cultivars
have been added to the collection since then, until today
the number of soybean entries totals over 9,500 about 70%
are in the northern collection and 30% in the southern one.
They were drawn from 60 countries, but the majority came
from eastern Asia and especially from China (1,202 strains),
Japan (1,721), Korea (3,041), and the Soviet Union (1,847).
Soybeans from these four countries comprise 83% of the
collection and many of the strains received from other
countries originated from these four. At Urbana, in addition,
there is a genetic collection (mutations, oddities, isolines,
etc.) of several hundred lines of interest in qualitative genetic
studies. We maintain also a collection of wild soybeans,
Glycine soja. The wild soybean accessions range in maturity
from Group 00 to X and were obtained in the USSR (34
accessions), China (28), China (Taiwan, 2), Korea (313), and
Japan (183). Because they can be crossed with cultivated
soybeans, they are an interesting potential source of useful
germplasm. We have also a collection of six perennial
species of Glycine. These species are native to Australia and
some range into the south Paciﬁc islands and south China.
Though not closely enough related for easy crossing with
soybeans, these species are of interest in studies on the origin
of soybeans and botanical relationships within the genus. If
the crossing barrier can be overcome, they may supply the
soybean breeder and geneticist with some interesting and

diverse material.
“The soybean germplasm
collection is used actively by
researchers throughout the U.S.
and from many other countries.
In 1982, from the collection at
Urbana, we sent out over 40,000
seed lots.
“We hope to obtain as much of the
world’s wild soybean germplasm
as possible, and to complete
our collections from Europe,
the USSR, southern Asia, South
Korea, and Japan. Our greatest
need is for further collections from North Korea and China,
especially southern and western China, since most Chinese
strains in the present collection have come from northeastern
and north-central China.
“Beginning in the late 1930’s and 1940’s, soybean
breeders in the USDA-state experiment station breeding
programs, through hybridization and selection, developed
improved cultivars with higher yielding ability and resistance
to lodging and shattering and to prevalent diseases.
“In the future, soybean pests and diseases will likely
be an even more important factor in soybean production.
Soybean breeders will be putting more emphasis on
increased cultivar resistance and will be selecting for
multiple resistance to different races and types of diseases.
“Breeders constantly are looking for the traits that
contribute to improve yield. Because of the low heritability
of yield, selecting for component traits rather than directly
for yield might improve breeding efﬁciency. Unfortunately,
except for pest and disease resistance, no helpful
physiological or morphological traits have been found.
“Improvement in yield through improved soybean
cultivars has been slow but steady over the past 50 years.
No slowdown has yet occurred and presumably further
improvement is possible working with the rather narrow
base of just 20 ancestral cultivars. A major problem for
the breeder is how to effectively use the large number of
germplasm lines and ﬁnd sources for further improvement.
“Today over half the acreage in the north central states
is planted to varieties developed by private seed companies.
However, the varieties trace their pedigrees directly to some
of the recently widely grown public varieties. Thus they
represent not a change in direction but the latest round in the
process of variety improvement. It has continued steadily for
the past 50 years.
“Advances in the future will be more difﬁcult than in
the past, but with the large number of specialists working on
the problem, the prospects are bright.” Address: Research
Geneticist, ARS-USDA and Agronomy Dep., Univ., of
Illinois.
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283. Hartwig, Edgar E. 1984. Some thoughts after thirty
years of soybean research in the South. Soybean News
(NSCIC) 35(1):5, 4. Jan.
• Summary: “As one travels across the South today and
observes ﬁeld after ﬁeld of soybeans, one must respect the
foresight and judgment of some of our research leaders who
in the early 1940’s initiated a program within the United
States Department of Agriculture for developing soybeans
for grain production in the South. I reported for duty March
1, 1943 to begin a cooperative program between USDA
and the North Carolina Agricultural Experiment Station
at Raleigh, North Carolina, with the responsibilities of
developing soybean varieties suitable for grain production.
At that time, there were probably no more than two or
three hundred thousand acres of soybeans being planted for
seed production in the South. Along with other production
problems, severe shattering was a strong possibility if
harvesting was not completed within a few days after the
soybeans were mature. A staff member at North Carolina
State University working with fertility and management
problems with small grains informed me that he thought
the decision of USDA ofﬁcials who decided to place a
man in the area to work with soybeans was about as stupid
a decision as was possible to make. He recognized that
soybeans had limited possibilities as a hay crop but saw no
potential for them as a seed crop.
“Local workers who had some experience with soybeans
advised me that I must get my plantings made by midApril in order to obtain a stand. The general opinion also
existed that soybeans needed no fertilizer. The soybean as
a legume produced its own nitrogen. Nitrogen was more
or less considered synonymous with fertilizer since the big
response with corn or cotton was from nitrogen. About 50%
of my plantings failed because of the early planting and lack
of adequate nutrition for the plants. I decided that mid-April
was too early to plant soybeans, and later research showed
that we should delay planting until a 14½-hour day had been
reached and for much of the South this day length was not
reached until after early May.
“Dr. Ralph Cummings was then head of the Agronomy
Department at North Carolina State University. I indicated
to him that I did not believe that a breeding program with
soybeans could succeed without additional fertility research.
He was receptive to the idea and arranged for initiating
a soybean fertility research program. In 1945, Dr. W.L.
Nelson, now senior vice president with the PhosphatePotash Institute, began work on the fertility program with
soybeans. He also had responsibilities for two or three other
crops. During the next several years we developed what I
considered an excellent team research program to investigate
the interaction of varieties with fertility. The importance
of an adequate supply of potash was clearly demonstrated.
Results demonstrated that varieties differed in their response
to higher fertility levels, and also that with adequate levels

of fertility and high-yielding varieties, the most efﬁcient use
of the fertilizer was obtained. It is somewhat amazing to me
how frequently low pH or lack of phosphate or potash are
still limiting factors in the production of soybeans, especially
when we realize how simple it is to take soil samples
and obtain quite precise information as to the nutrient
requirements of a particular soil. I like to think of the plant
as a miniature factory that utilizes water and nutrients to
produce the end product seed.
“In the fall of 1948, I began working at Stoneville,
Mississippi, in a program cooperative with the Delta Branch
of the Mississippi Agricultural and Forestry Experiment
Station. In addition to the research program at Stoneville,
I coordinated a program with state workers in the southern
states to evaluate breeding lines that were being developed.
At this time, cotton acreage had been reduced appreciably in
the Delta area. Cotton was best suited to the better-drained
sandy loam soils. A large acreage of low-lying, slowlydrained, heavy clays was available for other uses. Much
of our soybean breeding work was therefore concentrated
on types that would produce well on the clay. The variety
`Ogden,’ which had been developed at the Tennessee
Agricultural Experiment Station, was available and produced
better than some of the varieties that had been available.
However, seed-holding qualities of Ogden were poor, and
growers reported that harvested yield decreased with each
day of harvest. Ogden had another disadvantage in that seed
coats were green. Actually, there was nothing wrong with
green seed coats except that market standards were set up for
yellow soybeans, and buyers seriously objected to receiving
green soybeans when they thought they were buying yellow
soybeans. Although cotton acreage had been reduced
appreciably, growers were primarily interested in cotton,
and many considered it to be somewhat of a waste to have a
research program for a crop for which there was no interest.
I would like to again emphasize the importance of foresight
by research leaders. Research does not give instant results.
Having a period with no outside pressure permitted us to
develop improved production practices, and by the time we
had improved varieties available, we could make suggestions
as to how the crop should be grown.
“A major impact upon soybean production in the South
was the release of the variety ‘Lee’ in 1954. Lee had been
evaluated in the cooperative regional tests and had shown
adaptation over much of the South. A simultaneous release
was made in each of the 12 southeastern states. At the
time of its release, we stated that Lee would hold its seed
satisfactorily for 6 weeks after it was ready for harvest. Thus,
it was possible to ensure that the crop could be harvested
if a crop was grown. Several growers were skeptical, and
at the time they grew their ﬁrst crop, they left a few rows
unharvested to see for themselves whether or not it would
hold its seed. In addition to having a good seed-holding
quality, Lee was resistant to several foliar diseases that
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were causing severe losses. These included bacterial pustule
and target spot. Resistance to these two diseases has been
maintained in nearly all subsequent variety releases in the.
South. Lee was well-suited for production on the low-lying,
slowly-drained clays. At the time, we thought it was because
of an ability to develop a root system in these soils. Later
we learned that a major problem in the slowly-drained clays
was the disease phytophthora rot. Lee-had what we described
as a moderate level of resistance to the disease. Major
genes giving higher levels of resistance have now been
incorporated into other varieties. By 1957, a considerable
acreage of Lee was being planted. A prolonged rainy period
began in November and many ﬁelds were not harvested until
in February. Growers were impressed with the fact that they
still had marketable seed to be harvested.
“The variety ‘Bragg’ was released in 1963. Bragg
had many of the same qualities as Lee, but was later in
maturity and made more growth. It was particularly suited
for the coastal plains soils of the Southeast. Bragg had a
high level of resistance to root-knot nematodes which are
common in many of the coastal plains soils. Because of its
greater growth, Bragg competed better than Lee with the
johnsongrass and cockelbur which were not being controlled
in the soybean ﬁelds of the Delta. Bragg became a major
variety in the Delta as well as in the Southeast.
“Herbicides to control johnsongrass and cocklebur
have simpliﬁed soybean production in much of the South,
but especially in the Delta area where these weeds grew so
luxuriously. As cotton acreage was reduced, many of the
ﬁelds had lain idle for several years before soybean were
planted. Thus, there had been excellent opportunity for good
development of johnsongrass and cocklebur. As soybeans
were planted in these ﬁelds, it was sometimes difﬁcult to
recognize that soybeans were there. If one could see that the
johnsongrass was in rows, one could then assume that there
were also soybeans there.” Continued. Address: Research
Agronomist, USDA, ARS, Stoneville, Mississippi.
284. Hartwig, Edgar E. 1984. Some thoughts after thirty
years of soybean research in the South (Continued–
Document part II). Soybean News (NSCIC) 35(1):5, 4. Jan.
• Summary: Continued: Research usually does not remain
static. In 1954, the soybean cyst nematode was identiﬁed
in southeastern North Carolina. At that time, it was thought
to be a pest recently introduced into the U.S. The soybean
cyst nematode had previously been identiﬁed in parts of
China and Japan. The area in southeastern North Carolina
grew ﬂower bulbs, and it was ﬁrst thought that the nematode
had been introduced with bulbs from Japan. Later, as it was
recognized that the nematode was quite widely distributed in
the U.S., it was assumed that it had been in the country much
longer. This nematode also reproduces well on the annual
lespedezas and the areas where it was most prevalent were
areas that had been growing the annual lespedezas. Little

attention was given to the lespedeza, so it could easily have
been present in these ﬁelds for many years without being
noticed, and thus was available to attack soybeans when
they were grown. A search to identify sources of resistance
to the soybean cyst nematode was begun in 1956 with some
plantings of germplasm lines in the ﬁeld in North Carolina
where the nematode was ﬁrst identiﬁed.
“At that time, we had a collection of about 3,00 [3,000?]
soybean strains from eastern Asia maintained at Urbana
Illinois, and at Stoneville. All of these lines were planted
in the ﬁeld in North Carolina in 1957. A few lines which
were resistant to the nematode were identiﬁed, and crosses
were made that year to initiate a breeding program to
develop productive varieties with resistance. All of the lines
identiﬁed as resistant were low in productivity and had black
seed coats, another undesired quality. Breeding work was
conducted cooperatively among workers at Raleigh, North
Carolina, Stoneville, Jackson, Tennessee, and Portageville,
Missouri. The ﬁrst resistant variety developed from this
program was ‘Pickett’ released in, 1967. Pickett had good
resistance to the more common forms of the soybean cyst
nematode, but yielded approximately 10% less than adapted
material in the absence of the nematode. The next step
was to develop material having the resistance and higher
productivity. The variety ‘Forrest,’ released in 1973, had
the cyst nematode resistance level of Pickett, a high level
of resistance to several types of root-knot nematode, and
was a top yielder on well-drained soils in the absence of
nematodes.
“As the variety Pickett was being developed, breeding
lines were screened against cyst nematodes from North
Carolina, Tennessee, and Missouri. However, as Pickett
was planted on farmers’ ﬁelds, areas within these ﬁelds
were identiﬁed as having cyst nematode injury. It was then
recognized that there were variants of the nematode, and
another search was necessary to ﬁnd sources of resistance
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to what was later identiﬁed as race 4 which was present
in many ﬁelds in west Tennessee, northeast Arkansas, and
southeastern Missouri. A screening program to evaluate
available germplasm was initiated at Jackson, Tennessee, and
resistant material was identiﬁed in 1969. Resistant material
was used immediately to initiate a breeding program. A
resistant variety `Bedford’ was released in the fall of 1977.
“The soybean research program in the South has been
ﬂexible, and has been modiﬁed to respond to problems as
they were recognized. A close working relationship among
state and Agricultural Research Service employees has made
possible rapid evaluation and dissemination of improved
material as it was developed. New problems continue to be
recognized. To date, we have been able to identify sources
of resistance from within the soybean germplasm collection
to all the disease, nematode and insect problems we have
identiﬁed. We now have approximately 10,000 germplasm
lines being maintained at Urbana, Illinois, and at Stoneville.
This collection will continue to provide genes for improving
the soybeans we grow commercially. As soybean acreage
and economic value have increased, the number of people,
both public and private, conducting research with soybeans
has increased markedly. It is now relatively easy to justify
spending either public or private funds on soybean research.
However, we must admire the courage and foresight of W.J.
Morris [sic, Morse] for his leadership activity in getting a
small soybean research program organized for the South in
1942.”
A portrait photo shows Edgar E. Hartwig. Address:
Research Agronomist, USDA, ARS, Stoneville, Mississippi.
285. Hartwig, E.E.; Turnipseed, S.G.; Kilen, T.C. 1984.
Registration of soybean germplasm line D75-10169. Crop
Science 24(1):214-15. Jan/Feb.
• Summary: “A seed sample of 50 seed (more if supply
permits) will be available for research purposes by
contacting the Soybean Production Res. Unit, USDA-ARS,
P.O. Box 196, Stoneville, MS 38776.” Address: Stoneville,
Mississippi.
286. Soybean News (NSCIC). 1984. Breeders who helped
build the soybean industry. 35(1):4. Jan.
• Summary: “Not so long ago there were only a few
individuals breeding soybeans in this country. There are over
120 involved in soybean breeding and genetics today. The
following 16 scientists were on the job in 1962. Six of them
continue to serve as breeders in 1984.
“USDA-ARS Full Time:
“Richard Bernard
“Charles Brim
“Edgar Hartwig
“Kuell Hinson
“Herbert Johnson
“Albert Probst

“C. Robert Weber
“Leonard Williams
“State:
“Charles Caviness
“John Gray
“Arnold Matson
“T.J. Smith
“Jean Lambert
“Paul Smith
“James Torrie
Industry [private]
“Henry Webb
“Coker’s Pedigreed Seed Co.”
287. Nelson, Randall L. 1984. A brief history and current
status of the U.S. soybean germplasm collection. In: S.
Wong, et al., eds. 1984. Proceedings of the Second U.S.China Soybean Symposium. Washington, DC: USDA OICD.
xix + 464 p. See p. 41-44. [3 ref]
• Summary: A good historical overview. “Piper and Morse
(1910) reported that prior to 1898 not more than eight
cultivars were grown in the United States. Four of these
accessions are in the current collection. Although some were
important commercial cultivars at one time none is present in
the pedigree of any modern cultivar.
“Between 1898 and 1923 over 1000 soybean strains
were introduced into the United States. Most of these came
directly from Asia through research stations or grain dealers
located there or were brought back by various travelers from
the U.S. There was no concerted exploration effort because
soybeans were still a very minor crop during this period...
“From 1933 to 1974 only 2700 soybean accessions
were introduced however, during this time soybeans
changed from a minor forage crop to a major grain crop.
This increased importance of soybeans in U.S. agriculture
prompted the USDA to establish a Soybean Germplasm
Collection in 1949. The collection was divided into two
parts. Those adapted to the southern U.S. (maturity groups
V and later) were housed at the Delta Branch Experiment
Station in Stoneville, Mississippi and those adapted to the
northern U.S. (maturity groups IV and earlier) were located
at the University of Illinois, Urbana. Of the 8156 soybean
introductions brought into the U.S. prior to 1949 only 1659
strains were still in existence at various research stations
when the collection was founded. Dr. E.E. Hartwig was the
original curator of the southern collection and continues to
hold that position. Dr. R.L. Bernard has been the curator of
the northern collection since 1954.
“The establishment of the germplasm collection had
two important ramiﬁcations. First, it provided an organized
means of preserving all soybean germplasm. Before 1949,
only selected introductions were saved by individual
scientists and nearly 80% of all soybean germplasm
imported was discarded... Secondly, the collection made the
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germplasm resources readily available to soybean scientists
not only in the United States but throughout the world.”
Address: USDA ARS.
288. Cregan, P.B.; Hartwig, E.E. 1984. Characterization
of ﬂowering response to photoperiod in diverse soybean
genotypes. Crop Science 24(4):659-62. July/Aug. [9 ref]
• Summary: “Abstract: Photoperiodic response of soybean...,
[is] a major factor determining the latitude at which soybean
cultivars are grown. Soybean cultivars adapted to temperate
North America are often unproductive when grown under
short-day conditions because ﬂowering and reproductive
growth are initiated before adequate vegetative growth has
occurred.”
“Genetics of Resistance and Designation of Races:
Breeding for pest resistance can proceed most efﬁciently
when the breeder understands the genetic basis of the host
plant’s resistance and the life history of the pest.”
A portrait photo (p. 305) shows Dr. Hartwig. Address:
1. Research Agronomist, USDA/SEA-AR, working in
cooperation with the Mississippi Agriculture and Forestry
Experiment Station, Stoneville, Mississippi.
289. Hartwig, Edgar E. 1984. Re: History of soybeans in
North Carolina draft. Letter to William Shurtleff at Soyfoods
Center, Dec. 3. 1 p. Typed, with signature on letterhead.
• Summary: “Dear Mr. Shurtleff: I am returning the draft
of the chapter covering early history of soybeans in North
Carolina with sane comments on the copy and will make a
few more comments.
“I do not believe that there was a decline in interest
in soybeans in North Carolina, but rather that there was
increased interest and development in the central area of
the U.S. The development of soybeans in the Illinois, Iowa,
Indiana area can be related in part to the introduction of
soybean varieties from northeast China which were well
suited for production in that area. After 1932, corn acreage
was reduced through acreage controls, and thus making
land available for another crop. Also, a shift from animal
agriculture to mechanized farming made land that was used
to produce oats to feed horses available for other crops. The
shift to tractors was not as rapid in North Carolina as in the
northcentral area.
“In some of our discussions as to the origin of soybean
production in North Carolina, it seemed quite logical that
soybeans could have been brought in ships from Japan
after Admiral Perry opened the ports of Japan in 1854. The
variety Mammoth Yellow, which was one of major varieties
grown in North Carolina in the early years, represents a
type of soybean from Japan rather than from China. There
are no records of an early introduction of a soybean type
similar to Mammoth Yellow. Thus, it seemed very likely that
in this early trading, a ship from Japan could have docked
at Norfolk and had soybeans left over that may have been

brought for use as food on the voyage. This would have
provided a soybean adapted to the area of southeastern
Virginia and northeastern North Carolina that could have
stimulated production. Production in an area cannot
get started without a variety reasonably well suited for
production in the area.
“With regard to Herbert Johnson, he was hired as a
USDA employee to work in cooperation with the North
Carolina Agricultural Experiment Station when I transferred
from North Carolina to Stoneville, Mississippi. He was at
North Carolina from August, 1948 to the fall of 1953 when
he transferred to Beltsville to become investigations leader
for soybean research in the U.S.
“Sincerely,...” Address: Research Agronomist, Soybean
Production Research, P.O. Box 196, Stoneville, Mississippi
38776.
290. Kilen, T.C.; Keeling, B.L.; Hartwig, E.E. 1985.
Inheritance of reaction to stem canker in soybean. Crop
Science 25(1):50-51. Jan/Feb. [7 ref]
• Summary: “Abstract: There are no known published
reports concerning the inheritance of reaction to the disease
stem canker [caused by the fungus Diaporthe phaseolorum
(Cke. & Ell.) Sacc. var. caulivora Athow & Cald.] in
soybean... Because stem canker has become a serious
soybean disease in the southern United States, and because
a source of resistance has been identiﬁed, information on the
inheritance of reaction to this disease is needed.” Address:
Stoneville, Mississippi.
291. Hartwig, E.E.; Young, L.D.; Edwards, C.J., Jr. 1985.
Registration of ‘Leﬂore’ soybean. Crop Science 25(6):112829. Nov/Dec.
• Summary: “Seed was distributed for increase in
Mississippi, South Carolina, Georgia, and Arkansas in
1984. The Mississippi Agricultural and Forestry Experiment
Station will be responsible for maintaining breeder seed.
Application for a U.S. Plant Variety Protection Certiﬁcate
has been made. Additional information covering Leﬂore has
been published in MAFES Research Report 10:1, February
1985.” Address: Stoneville, Mississippi.
292. Hartwig, E.E. 1985. Breeding productive soybeans with
resistance to the soybean cyst nematode. In: R. Shibles, ed.
1985. World Soybean Research Conference III: Proceedings.
Boulder, Colorado: Westview Press. xxiii + 1262 p. See p.
394-99. [10 ref]
• Summary: Contents: Sources and genetics of resistance.
Screening for resistance. Breeding resistant cultivars.
References. Address: Research Agronomist (Soybean
Production Research Unit), USDA/ARS, working with the
Delta Branch, Mississippi Agriculture and Forestry Exp.
Station, P.O. Box 196, Stoneville MS 38776.
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293. Hartwig, Edgar E.; Young, L.D. 1986. Registration of
soybean germplasm line J81-116. Crop Science 26(1):209.
Jan/Feb.
• Summary: “The soybean... (Reg. no. GP-54) germplasm
line J81-116 was released in 1984 because of its multiple
soybean cyst nematode (SCN) (caused by Heterodera
glycines Ichinohe) resistance.” Address: P.O. Box 196,
Stoneville, Mississippi 38776.
294. Young, L.D.; Hartwig, E.E.; Anand, S.C.; Widick, D.
1986. Responses of soybeans and soybean cyst nematodes to
cropping sequences. Plant Disease 70(8):787-91. Aug. [14
ref]
• Summary: “Abstract: Nine cropping treatments were
compared in ﬁelds infested with soybean cyst nematodes
(SCN) in Arkansas, Missouri, and Tennessee for 6 yr. Seven
continuous-culture treatments were six race 3-resistant
soybean lines with varying levels of resistance to race 4
(including resistant Bedford and susceptible Forrest) and a
70:30 Bedford / Forrest blend. Two rotations, Bedford with
nonhost crop and Bedford with Forrest and SCN-susceptible
Essex, were included. At the three locations, there was
a trend for more SCN reproduction on race 4-resistant
cultivars relative to susceptible cultivars after the resistant
cultivars were grown for 4-6 yr. However, cyst densities did
not signiﬁcantly increase, and seed yields of continuously
grown resistant cultivars were not signiﬁcantly different
from those of resistant cultivars in alternative cropping
treatments. At the Arkansas and Missouri locations, seed
yields of the susceptible and resistant cultivars were not
signiﬁcantly different. In Tennessee, mean seed yield for
6 yr of continuous Bedford was 515 kg/ha greater than for
continuous Forrest. Cyst densities in soil of continuous
Forrest plots were about 2.5 times those in continuous
Bedford plots. At all locations, no treatment was superior to
continuous Bedford in seed yield.” Address: 1. Agricultural
Research Service, USDA, West Tennessee Experiment
Station, Jackson, TN 38301.
295. Hartwig, Edgar E. 1986. Identiﬁcation of a fourth major
gene conferring resistance to soybean rust. Crop Science
26(6):135-36. Nov/Dec. [2 ref]
• Summary: “The results showed that PI 459025 carried a
single dominant gene for resistance to all three rust isolates
and that this gene was at a different locus from the three
previously identiﬁed genes conferring resistance to speciﬁc
rust isolates.”
Note: According to Google Scholar, this is the most
widely citely article (cited by 191) of which E.E. Hartwig
is an author. Address: Research Agronomist, Plant Science
Research Div., ARS, USDA, Stoneville, Mississippi.
296. Hartwig, Edgar E.; Edwards, Calton J., Jr. 1986.
Evaluation of soybean germplasm: Maturity groups V

through X. Stoneville, Mississippi. 158 p. No index. 28 cm.
• Summary: Contents: Evaluation: Deﬁnition of terms and
abbreviations. Maturity Groups: V, VI, VII, VIII, IX, X.
The information in this bulletin appears to be printed from
a computerized database. The following information is
given for each variety within each Maturity Group: Line No.
(sequential numbering from 1 to n). Accession number (or
variety name). Origin (e.g. Dortch Seed Co., ARS [USDA’s
Agricultural Research Service] & Mississippi, Virginia,
China). Year introduced (e.g. 1952). Native name (e.g.
Dunﬁeld X Arksoy, Farmer’s selection, Anwei, Okuro Maru
Daizu). Color: Flower, pubescence, pod wall, seed coat,
hilum. Seed weight (weight of 100 seeds in grams). Growth
type (determinate or indeterminate). Percent (protein and oil;
expressed on a dry matter basis).
Color abbreviations: Flower color: P = purple; Lp
= dilute purple or purple throat; W = white. Pubescence
color: T = tawny; Lt = light tawny; G = gray. Pod color:
Bl = black; Br = brown; Tn = tan. Seed coat color: Y =
yellow; Gn = green; Bl = black; Br = brown; G = gray; Ib =
imperfect black; Bf = buff; Bc = brown with concentric black
markings. Hilum color: same symbols as for seed coat.
“Evaluation for special qualities: The germplasm
collection is routinely evaluated to identify genotypes having
special qualities...” These are indicated by a superscript
number after the Accession No., or on p. 2-4 (when relatively
few varieties are identiﬁed as having the special quality).
Twenty special qualities are listed: 1. Resistance to bacterial
pustule Xanthomonas phaseoli (E.F. Sm.) Dows. var. sojensis
(Hedges) Starr & Burkh: CNS. 2. Resistance to race 1 of
Phytophthora megasperma Drechs. f. sp. 3. Resistance to
root-knot nematodes. 4. Resistance to soybean cyst nematode
Heterodera glycines Ichinohe. 5. Resistance to soybean
mosaic virus. 6. Resistance to soybean rust Phakopsora
pachyrhizi Syd. 7. Resistance to downy mildew Peronospora
manshurica (Naum.) Syd. ex Gaum. 8. Resistance to foliarfeeding insects. 9. Tolerance to high salt levels in the soil.
10. Low lipoxygenase 1. 11. Resistance to mung bean yellow
mosaic. 12. Resistance to soybean scab Sphaceloma glycines
Kurata and Kuribayashi. 13. Glabrous character. 14. Wavy
leaf. 15. Green cotyledon. 16. Concentric black over brown
seed coats. 17. Saddle patterns on seed coat. 18. Brachytic
stem type. 19. Delayed ﬂowering under short-day conditions.
20. Sensitivity to the herbicide Basagran.
The following named varieties were tested: Group V (p.
5): Dorman, Dortchsoy 67, Harrel, Hill, Hollybrook, Luthy,
Nansemond, Peking, S-100, Virginia.
Group VI (p. 83): Arksoy, Amredo, Delsoy, Easy Cook
[Easycook], Haberlandt, Hahto, Hayseed, Laredo, Lee,
Mamredo, Magnolia, Ogden, Old Dominion, Pine Dell
Perfection, Ralsoy, Rokusun, Rose Non-pop.
Group VII (p. 109): Charlee, Clemson, CNS, Creole,
Dortchsoy 31, Gatan, Georgian, Jackson, Mammoth Yellow,
Missoy, Monetta, Palmetto, Pocahontas, Pluto, Roanoke,
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Tanner, Tarheel Black, Tennessee Non-pop, Tokyo, Volstate,
Woods Yellow.
Group VIII (p. 127): Acadian, Arisoy, Avoyelles,
Barchet, Biloxi, Cherokee, Delsta, Improved Pelican, J.E.W.
45, Louisiana Green, Majos (from Coker’s), Mamloxi,
Mamotan, Nanda, Nela, Otootan, Seminole, White Biloxi,
Yelnanda (Coker’s), Yelredo (Coker’s).
Group IX (p. 143): None. Group X (p. 151): None.
Address: P.O. Box 196, Stoneville, Mississippi 38776.
297. Hartwig, E.E.; Potts, H.C. 1987. Development and
evaluation of impermeable seed coats for preserving soybean
seed quality. Crop Science 27(3):506-08. May/June. [7 ref]
• Summary: “Abstract: Advanced generation soybean...
breeding lines have been developed that have impermeable
seed coats. The donor parent for impermeable seed coats was
the wild soybean [Glycine soja Sieb. and Zucc.].” Address:
1. P.O. Box 196, Stoneville, Mississippi 38776.
298. Hartwig, E.E.; Young, L.D.; Buehring, N. 1987. Effects
of monocropping resistant and susceptible soybean cultivars
on cyst nematode infested soil. Crop Science 27(3):576-79.
May/June. [13 ref]
• Summary: “Abstract: Studies of soybean... cultivar
sequence and use of nematicides were conducted on a soil
uniformly infested with the soybean cyst nematode (SCN),
Heterodera glycines Ichinohe. Assumption that new races of
SCN would develop rapidly if only SCN resistant cultivars
were grown had led to speciﬁc recommendations that SCN
resistant cultivars not be grown > 2 yr without rotating with
a SCN susceptible cultivar or a nonhost crop. No ﬁeld data
were available to support the recommendation.” Address:
Stoneville, Mississippi.
299. Bernard, Richard L.; Juvik, Gail A.; Nelson, Randall L.
1987. USDA soybean germplasm collection inventory. Vol.
1: History and divisions of the collection (Document part).
INTSOY Series No. 30. vi + 80 p. Aug. See p. 1-2.
• Summary: History (p. 1): “Prior to 1949 no consistent
attempt was made to preserve soybean germplasm, and many
introductions and old domestic varieties were discarded. The
Soybean Germplasm Collection was established in 1949
with the objective to collect and maintain all signiﬁcantly
different soybean strains from throughout the world, with
emphasis on the landraces of eastern Asia, where the soybean
originated. The Collection was initially assembled by three
USDA agronomists, J.L. Cartter and L.F. Williams at the
U.S. Regional Soybean Laboratory, Urbana, Illinois, and
E.E. Hartwig at Stoneville, Mississippi.
“When the Collection was established in 1949, all
available strains were obtained from the USDA and state
and Canadian agricultural experiment stations. A total
of 1,524 PI strains or domestic varieties derived from PI
strains were recovered and are now in the collection. This

compares with 7,867 introductions made from 1898 to 1944.
Also recovered at that time were most of the 90 FC strains
and 63 other old domestic varieties now in the collection.
Many of these strains had changed because of mixture,
outcrossing, selection (deliberate as well as accidental), and
misidentiﬁcation. Such changes have been minimized in
material introduced since 1945 (numbers above PI 150.000).
The only PI strains now received but not maintained are
obvious duplicates or inviable seeds.
“PI Numbers: Each plant variety or strain introduced
into the United States through the USDA system is assigned
an identifying number by the Plant Introduction Ofﬁce,
Germplasm Introduction and Evaluation Laboratory, USDAARS, BARC-West, Beltsville, Maryland 20705, USA. The
series began with number 1 in 1898 and passed 500,000 in
late 1985.”
Divisions of the Collection: It is divided into six parts:
“1. Domestic (United States and Canadian) varieties. Volume
1 includes introduced varieties named in the United States or
Canada and other varieties developed before 1945.
“2. FC strains. These include foreign introductions and
domestic strains, many of unknown origin, and are identiﬁed
by a series of numbers assigned by the former Forage Crops
Section of the USDA. This series was used until about 1957.
“3. PI strains. These consist of foreign introductions
identiﬁed by numerical designations assigned by the Plant
Introduction Ofﬁce of the USDA. Strains up to PI 150.000
(introduced prior to 1945) are included in this volume.
“4. Wild soybeans. These are also identiﬁed by PI
numbers, and strains up to PI 150.000 are included in
Volume 1.
“5. Genetic collection.
“6. Perennial Glycine species.
“Division 5 and 6 are not included in this publication.
Information on them is available from the curator at
Urbana.” Address: Univ. of Illinois.
300. Bernard, Richard L.; Hymowitz, Theodore. 1987. The
U.S. soybean germplasm collection: A national resource.
Illinois Research (Illinois Agric. Exp. Station, Urbana)
29(2/3):6-8. Summer/Fall.
• Summary: The Northern Soybean Germplasm Collection
of the USDA is maintained as part of a joint project between
the Univ. of Illinois and the USDA. This collection contains
the seeds of over 8,000 varieties and strains of soybeans,
wild soybeans, and other closely related species. The curator
is Richard L. Bernard. Another collection containing 3,000
soybean varieties and strains from the lower latitudes is
maintained by the USDA at the agricultural experiment
station in Stoneville, Mississippi. The curator of that
collection is Edward E. Hartwig. Both collections keep the
seeds at 7% moisture and 50ºF (10ºC) in cold storage. Last
year from the Urbana collection 13,000 seed packets were
sent to 314 people in 31 states and 26 foreign countries.
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China, potentially the biggest donor, has recently
donated commercial varieties despite its political ban on
the exchange of soybean germplasm. Bernard and Hartwig
provide a general agronomic evaluation of each germplasm
entry as well as data on the composition of the seeds. These
data are made available through periodical publications and
the USDA Germplasm Resources Information Network,
Beltsville, Maryland. This new nationwide computer system
is available to any researcher with a computer and the
appropriate hookup. Until the mid-1940’s, most midwestern
soybean varieties were simply transplanted from China. The
ancestry of most commercial soybean varieties grown in the
U.S. traces back to soybeans introduced from China during
the period from 1911 to 1927. With traditional methods, wild
perennial relatives cannot be crossed with the soybean or
even wild soybeans. But by using newly developed tissue
culture techniques, crosses with most of the twelve wild
species are now possible. Address: Profs. of plant genetics,
Dep. of Agronomy, Univ. of Illinois, Urbana, IL 61801.
301. Kilen, T.C.; Hartwig, E.E. 1987. Identiﬁcation of single
genes controlling resistance to stem canker in soybean. Crop
Science 27(5):863-64. Sept/Oct. [8 ref]
• Summary: “Stem canker [caused by Diaporthe
phaseolorum (Cke, & Ell.) Sacc. var. caulivora Athow
& Cald.; ﬁrst described in 1948] is a serious disease of
soybean... in many areas of the USA... Two major dominant
alleles for resistance have been found in `Tracy-M’, each of
which conditions complete resistance. However...” Address:
Research geneticist, and research agronomist, respectively,
Soybean Production Res. Unit, USDA-ARS, P.O. Box 196,
Stoneville, Mississippi 38776.
302. Hartwig, Edgar E. 1987. Identiﬁcation and utilization
of variation in herbicide tolerance in soybean (Glycine max)
breeding. Weed Science 35(S1):4-8. [16 ref]
• Summary: This supplement (S1) is titled “Genetic
engineering for herbicide resistance.”
“Abstract: Herbicides marketed for selected crops were
chosen on the basis that major cultivars of the speciﬁc crop
were tolerant. Our work with soybeans... has demonstrated
that variability exists with regard to sensitivity or tolerance to
several herbicides.” Address: Research Agronomist, USDA,
ARS, in cooperation with the Delta Branch, Mississippi
Agriculture and Forestry Experiment Station, Stoneville,
MS.
303. Anand, S.C.; Gallo, K.M.; Baker, I.A.; Hartwig, E.E.
1988. Soybean plant introductions with resistance to races 4
or 5 of soybean cyst nematode. Crop Science 28(3):563-64.
May/June. [6 ref]
• Summary: “A major portion of the U.S. soybean collection
has not been screened for races of SCN. Approximately 9000
soybean plant introductions (PIs) were screened for their

reaction to SCN races 4 and 5 in the greenhouse.” Address:
1-3. Dep. of Agronomy, Univ. of Missouri, Delta Center,
Portageville, MO 63873.
304. Hartwig, E.E.; Kilen, T.C.; Edwards, C.J. 1988.
Registration of ‘Sharkey’ soybean. Crop Science 28(4):720.
July/Aug.
• Summary: “’Sharkey’ soybean... (Reg. no. 213) (PI
515960) was developed by the USDA, ARS, in cooperation
with the Delta Branch, Mississippi Agricultural and Forestry
Experiment Station. It was released in 1987 to provide a
highly productive, multiple pest resistant cultivar of Group
6 maturity. Prior to release the breeding line designation was
D79-6162.” Address: P.O. Box 196, Stoneville, Mississippi.
305. Young, L.D.; Hartwig, E.E. 1988. Selection pressure on
soybean cyst nematode from soybean cropping sequences.
Crop Science 28(5):845-47. Sept/Oct. [14 ref]
• Summary: “Abstract: It has been recommended that
soybean... cultivars resistant to soybean cyst nematode
(SCN), Heterodera glycines Ichinohe, be rotated with
susceptible cultivars in order to delay or avoid development
of populations capable of damaging resistant cultivars.”
“No evidence for stabilizing selection sufﬁcient to
prevent race shifts in SCN populations through use of
susceptible cultivars was obtained.” Address: 1. USDA-ARS,
West Tennessee Agric. Exp. Station. Jackson, TN 38301; 2.
USDA-ARS, P.O. Box 196, Stoneville, Mississippi 38776.
306. Bernard, Richard L.; Juvik, Gail A.; Hartwig, Edgar E.;
Edwards, Calton J., Jr. 1988. Origins and pedigrees of public
soybean varieties in the United States and Canada. USDA
Technical Bulletin No. 1746. 68 p. Oct. [20 ref]
• Summary: Contents: Old domestic varieties. Modern
domestic varieties from public institutions. Germplasm
resources information network. Tables: 1. Number of
U.S. and Canadian soybean varieties by maturity group.
2. Number of U.S. and Canadian soybean varieties by
country of origin. 3. Origins and pedigrees of old domestic
soybean varieties. 4. Lost old domestic soybean varieties. 5.
Literature on old domestic soybean varieties in chronological
order. 6. Origins and pedigrees of modern domestic soybean
varieties from public institutions. 7. Genetic information
on backcross-derived public soybean varieties. 8. Genetic
information on backcross-derived soybean parental lines.
9. Public soybean variety registrations and licenses. 10.
Corrections to published pedigree information.
Abstract: “In this report are described the origins of the
440 U.S. and Canadian soybean varieties that are maintained
in the USDA Germplasm Collection at Urbana, Illinois, and
Stoneville, Mississippi. Varieties in commercial use before
the mid-1940’s were mostly introductions, and this report
includes for each the geographic place of origin, the person
or institution that provided the seeds, the foreign variety
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name (if any), as well as information about when it was
released and who released it in the United States or Canada.
Modern varieties have been developed by hybridization and
selection. In this bulletin, the pedigree is speciﬁed and where
and when each variety was developed and released. This
information allows researchers and breeders to trace modern
soybean varieties back to their introduced ancestors and
facilitates breeding plans and evaluation of the germplasm
base of the current commercial soybean crop.”
Table 4, titled “Lost old domestic varieties,” lists the
source of each: Acme–PI 14.954 from Shanghai, China, in
1905. Akasoya–From Japan via Indiana. Allison Black–D.T.
Allison, Tennessee. Amherst–PI 4.913 (PI 17.275) from
Japan in 1900. Arikara–O. Will Company, North Dakota.
Arkan–PI 87.050 from Niummen, Keisho Nando, Korea, in
1930. Arksoy 2913–Arkansas Experiment Station, Marianna
(similar to ‘Arksoy’). Auburn–PI 21.079A from Tieling,
Manchuria, China, in 1907. Baird–PI 6.414 (PI 22.333) from
Pyongyang [P’yongyang], Korea, in 1901. Biltan–Selection
from ‘Otootan’, South Africa.
Brindle–PI 20.407 from Merkoechofka, Siberia, in
1906. Brooks–PI 16.789 from Hangchow, China, in 1905.
Brownie–PI 6.414 (PI 17.256) from Pyongyang, Korea, in
1901. Buckshot–PI 6.334 (PI 17.251) from Tokyo, Japan, in
1901. Burnette–From Farmville, North Carolina. Butterball–
PI 8.433 (PI 17.273) from Japan in 1902, via Rhode Island
AES [Agricultural Experiment Station] in 1903. Chame–PI
80.473 from Tokyo, Japan, in 1929. Chang–PI 54.610-2 from
Changchun, Kirin, China, in 1921. Chernie–PI 18.227 from
Khabarovsk, Siberia, in 1906. Chinaton Echo–From Harrow,
Ontario, Canada.
Chiquita–PI 27.707 from Hankow, China, in 1910.
Chuku–La Choy Company, Ohio. Cibao–From El Salvador.
Delnoshat–Delta Station selection 6679, Mississippi.
Delredo–From Mississippi. DeSoto–Ohio farmer. Dortchsoy
No. 2–Dortch Seed Company, Arkansas (selected from
‘Ogden’, similar to ‘Ogden’). Dortchsoy No. 6–Dortch Seed
Company, Arkansas. Dortchsoy No. 7–Dortch See Company,
Arkansas. Doxie–Georgia Experiment Station.
Duggar–PI 17.268C, a selection from ‘Ito San.’ Early
Brown–PI 25.130 and PI 25.161 from Tennessee AES and
Indiana AES in 1909. Eda–PI 17.257 from Japan in 1890.
Edgecombe–R.P. Cocke, Williamsburg, Virginia. Edna–PI
6.312 (PI 17.252C) from Tokyo, Japan, in 1901. Edward–PI
14.953 from Shanghai, China, in 1905. Fairchild–PI 19.184
from Newchwang, Manchuria, China, in 1906. Farnham–
PI 22.312 from Shanghai, China, in 1908. Feed All–A.M.
Johnson, North Carolina. Flat King–PI 6.312 (PI 17.252)
from Tokyo, Japan, in 1901.
Flava–PI 16.789A from Hangchow, China, in 1905.
Gala–Georgia Experiment Station. Gem–P.B. Hutchins,
Missouri. George Washington–From Virginia. Giant Yellow–
PI 22.415 from Naples, Italy, in 1908. Golden–Harrow
Experiment Station, Ontario, Canada. Goshen Proliﬁc–

Farmer selection, North Carolina. Hamilton–From USDA
number 23 by Ohio Experiment Station in 1909. Hankow–PI
6.559 from beyond Chiu Niu, China, in 1901. Hansen–PI
20.409 from Merkoechofka, Siberia, in 1906.
Hay Boy–Farmer selection, North Carolina. Herman–
From North Carolina. Hiro–PI 86.038 from Obihiro,
Hokkaido, Japan, in 1930. Hope–PI 6.335 (PI 17.267) from
Tokyo, Japan, in 1901. Ignotum–E.E. Evans, Michigan.
Italian–Canada Experiment Station. Ito San–PI 17.268
from Japan in 1890. Jet–PI 17.861 from Sachon, China, in
1906. Johnsoy–A.E. Johnson, North Carolina. Kentucky A–
Kentucky Experiment Station selection.
Kia–Illinois Experiment Station selection. Kungchuling–
From Manchuria, China. Looney No. 2–Farmer selection,
Tennessee. Lowrie–PI 22.898A from Paotingfu, Chihli,
China, in 1908. Loxitan–Delta Experiment Station selection,
Mississippi. Ludeke–Farmer selection, North Carolina. LZ–
Louisiana Experiment Station selection. Mammoth Brown–
Unknown. Manhattan–PI 6.333 (PI 17.277) from Tokyo,
Japan, in 1901. Matthews–Farmer selection, Georgia.
Merko–PI 20.412 from Merkoechofka, Siberia, in 1906.
Meyer–PI 17.852 from Peking, China, in 1906. Midunk–
Funk Brothers Seed Company, Illinois. Mikado–Farmer
selection, Indiana. Misstucky–Farmer selection, Kentucky.
Morgan–PI 22.633 from Sheklung, Kwongtung [Kwangtung
/ Guangdong], China, in 1908. Mount Carmel–PI 70.218-2
from Wuchiatzu, Manchuria, China, in 1926. Mukden No. 4–
Wisconsin Experiment Station selection. Nanking–PI 71.597
from Nanking, China, in 1927 (see CNS, p. 6). Nanksoy–PI
104.881 from Nanking, China, in 1934.
Nansemond Early–Farmer selection, Virginia. Natsu–PI
19.984 from Yokohama, Japan, in 1907. Nemo–PI 19.985
from Yokohama, Japan, in 1907. Nielsen–PI 22.644B from
Hangchow, Chekiang, China, in 1908. Nigra–PI 22.407 from
Hong Kong, China, in 1908. Nuttall–PI 6.416 (PI 17.253)
from Pyongyang, Korea, in 1901. Okute–PI 19.986 from
Yokohama, Japan, in 1907. Oloxi–Coker’s Seed Company,
South Carolina. Otoxi–From South Africa. Ozark–PI 37.272
from Kogen Province, Korea, in 1914.
Pee Dee–Coker’s Seed Company, South Carolina.
Pingsu–PI 18.259 from Tschang-ping-tsu, China, in 1906.
Preston–Virginia Experiment Station selection. Quillian–
Farmer selection, Oklahoma. Rattlesnake–Kentucky
Experiment Station selection. Riceland–PI 20.797 from
Shanghai, China, in 1907. Rila–Marsh Foundation,
Ohio. Sainte Anne–Canada Experiment Station selection.
Samarow–PI 17.260 from J.M. Thorburn and Company in
1902. Saskatoon–Farmer selection, Canada.
Sedo–PI 23.229 from Tientsin, Chihli, China, in
1908. Sherwood–PI 17.862 from Tientsin, China, in 1906.
Southern Green–PI 62.839 from Nanking, China, in 1925.
Southern Proliﬁc–PI 37.250 from Keiki Province, Korea, in
1914. Stuart–PI 22.644 from Hangchow, Chekiang, China,
in 1908. Summerland–Canada Experiment Station selection
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[British Columbia]. Suru–PI 89.128 from Kyojo, Korea, in
1930. Swan–PI 22.379 from Canton, Kwangtung, China,
in 1908. Taha–PI 21.999 from Boshan, Shantung, China, in
1907. Tanloxi–Delta Station selection 483, Mississippi.
Tashing–PI 20.854 from Harbin, Manchuria, China,
in 1907. Tensas–PI 104.881 from Nanking, China, in
1934 (same as Nanksoy). Texoil–Farmer selection, Texas.
Tinzan–From Australia. Trenton–PI 24.610, a selection
from ‘Mammoth (Yellow)’ in Kentucky in 1904. Trinitaria–
From El Salvador. U.S.-5–PI 54.563-5 from Jungchiangko,
Shengking [Liaoning], China, in 1921. Vilnensis–From
Poland. Vireo–PI 22.874 from Tokyo, Japan, in 1908. White
Eyebrow–PI 30.745 from Wulukai, Kirin, China, in 1911.
Yellow Biloxi–North Carolina Experiment Station
selection. Yokotenn–PI 19.981 from Yokohama, Japan, in
1907. Yosho–PI 6.314 (PI 17.262) from Tokyo, Japan, in
1901.
Talk with Dr. Richard Bernard. 1998. July 12. He
considers this to be his best publication on this subject, but
it is quite similar to INTSOY Series No. 30 titled “USDA
soybean germplasm collection inventory. Vol. 1,” published
in August 1987. Address: 1-2. Urbana, Illinois; 3-4.
Stoneville, Mississippi.
307. Bernard, Richard L.; Juvik, Gail A.; Hartwig, Edgar E.;
Edwards, Calton J., Jr. 1988. 1988. Origins and pedigrees
of public soybean varieties in the United States and Canada:
Introduction (Document part). USDA Technical Bulletin No.
1746. 68 p. Oct. See p. 1-2.
• Summary: In the Introduction, the section titled “Old
domestic varieties” states: “In table 3 are listed 204 strains
(140 north and 64 south) of old domestic varieties. Most of
them were developed of sponsored by public institutions, but
a few are from private individuals, seed companies, or other
private sources and are included here to provide a complete
list of varieties developed before 1947. Many of them were
of foreign origin and were grown commercially exactly as
introduced, whereas others were selections from seed lots
that were heterogeneous when introduced or that became
heterogeneous after introduction, probably by outcrossing or
mixture. The ancestry of several may be traced to the same
introduction. For example, there are 18 varieties derived
from PI 30.593 (Manchu). Some of the names reﬂect their
common origin: A.K. and A.K. (Harrow); Manchu, Hudson
Manchu, Montreal Manchu, Manchu 3, Manchu 606, and
Manchu 2204; Manchuria, Manchuria 13177, and Manchuria
20173; Mandarin, Mandarin (Ottawa), and Mandarin 507;
and Wilson, Wilson-Five, and Wilson-6.”
“Also included in table 3 are old domestic varieties
selected from hybrids of known parents. The ﬁrst of these
hybrids was Ogemaw developed in 1902 [by E.E. Evans
of West Branch, Michigan]. Little is known of this early
breeding work and the two parental varieties are not in
the collection. Several selections from natural crosses in

Mammoth Yellow with presumed known male parents were
released in the 1920’s in Mississippi and South Carolina
(Mamloxi, Mamotan 6640, Mamredo, and Yelredo).
“Modern soybean variety development using
hybridization followed by selection began in 1939 with the
release of Pagoda, developed by F. Dimmock at the Canada
Department of Agriculture in Ottawa, followed the next year
by the release of Chief, developed by C.M. Woodworth at the
Illinois Agricultural Experiment Station (AES), and Ogden,
developed by H.P. Ogden at the Tennessee AES. During the
1940’s there were eight additional selections from known
hybrids: Lincoln and Viking at the Illinois AES; Gibson at
the Indiana AES; Tennessee Non Pop and Volstate at the
Tennessee AES; Capital at Ottawa, Canada; and Acadian
and Nela at the Louisiana AES... All varieties in table 3 were
developed prior to 1950 except two foreign introductions
from the mid-1960’s (Miller 67 and Patterson) and a 1966
release of a reselection (Wilson-6) from an old introduced
variety.”
“The Soybean Germplasm Collection was started
in 1949 [at Urbana, Illinois]. All old U.S. and Canadian
varieties and foreign (FC and PI) strains were sought
throughout the country. Many old domestic varieties,
including some of the most popular ones such as Ito San, had
been discarded and could not be found. These lost varieties
are listed in table 4...” Address: 1-2. Urbana, Illinois; 3-4.
Stoneville, Mississippi.
308. Bernard, Richard L.; Juvik, Gail A.; Hartwig, Edgar E.;
Edwards, Calton J., Jr. 1988. Origins and pedigrees of public
soybean varieties in the United States and Canada: Public
soybean variety registrations and licenses (Document part).
USDA Technical Bulletin No. 1746. 68 p. Oct. See p. 62-67.
[4 ref]
• Summary: This very interesting long table is divided
into two parts. Part I lists nine “old domestic varieties”
of soybeans. For each variety it gives the name (listed
alphabetically), the registration or license number (from 1 to
18), and the reference–from 1943 to 1955. Most references
in this section (from 1943-52) are in the Journal of the
American Society of Agronomy–which in 1953 was renamed
Agronomy Journal. The ﬁrst soybean variety to be registered
was Boone, in 1943.
Part II lists about 5 pages of “modern public varieties.”
The same format is used. For registrations from 1953 to
1960, this information appears in the Agronomy Journal.
Thereafter it appears in Crop Science–starting with
Registration No. 34. Canadian varieties are registered in the
Canadian J. of Plant Sciences.
The Canadian varieties are: Acme (1960), Altona (1966),
Bicentennial (1986), Comet (1960), Crest, Harcor (1976),
Hardome, Harlon (1976), Harosoy (1955), Harwood (1971),
Maple Amber, Maple Arrow, Maple Donovan, Maple Isle,
Maple Presto, Maple Ridge, Merit (1960), Morsoy (1970),
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OAC Aries (1987), OAC Libra (1986), OAC Pisces (1986),
OAC Scorpio (1987), Portage (1966), Vansoy (1972).
Address: 1-2. Urbana, Illinois; 3-4. Stoneville, Mississippi.
309. Bernard, Richard L.; Juvik, Gail A.; Hartwig, Edgar E.;
Edwards, Calton J., Jr. 1988. 1988. Origins and pedigrees
of public soybean varieties in the United States and Canada:
Table 6–Origins and pedigrees of modern domestic soybean
varieties from public institutions (Document part). USDA
Technical Bulletin No. 1746. 68 p. Oct. See p. 32-59.
• Summary: For each variety, the following information
is given in tabular form: Variety name, maturity group,
pedigree, prior designation, year licensed or released,
developer. The varieties, listed alphabetically, are: Acme
(Canada), Ada, Adams, Adelphia, Alamo, Altona (Canada),
Amcor, Amsoy, Amsoy 71, Anoka, Bay, Bedford, Beeson,
Beeson 80, Bethel, Bicentennial (Canada), Bienville,
Blackhawk, Bonus, Bossier, Bradley, Bragg, Braxton, BSR
101, BSR 201, BSR 301, BSR 302, Calland, Cartter, Celest,
Centennial, Century, Century 84, Chamberlain, Chico,
Chippewa, Chippewa 64, Clark, Clark 63, Clay, CN210,
CN290, Cobb, Coles, Columbus, Comet (Canada), Corsoy,
Corsoy 79, Crawford, Crest (Canada), Cumberland, Curtis,
Custer, Cutler, Cutler 71, Dare, Dassel, Davis, Dawson,
Delmar, DeSoto, Disoy, Dorman, Douglas, Dowling, Dunn,
Duocrop, Dyer, Egyptian, Elf, Elgin, Emerald, Epps, Essex,
Evans *, Fayette, Ford, Forrest, Foster, Franklin, Fremont,
Gail, GaSoy 17, Gnome, Gnome 85, Gordon, Govan,
Grande, Grant, Gregg, Hack, Harcor (Canada), Hardee,
Hardin, Hardome (Canada), Hark, Harlon (Canada), Harly
(Canada), Harosoy (Canada), Harosoy 63 (Illinois, USA),
Harper, Harwood (Canada), Hawkeye, Hawkeye 63, Henry,
Hill, Hobbit, Hodgson, Hodgson 78, Hood, Hood 75, Hoyt,
Hutton, Jackson, James, Jeff, Johnston, Jupiter, Jupiter-R,
Kahala, Kaikoo, Kailua, Kanrich, Keller, Kent, Kershaw,
Kim, Kino, Kirby, Lakota, Lawrence, Lee, Lee 68, Lee 74,
Leﬂore, Lindarin, Lindarin 63, Logan, Mack, Madison,
Magna, Maple Amber (Canada), Maple Arrow (Canada),
Maple Donovan (Canada), Maple Isle (Canada), Maple
Presto (Canada), Maple Ridge (Canada), Marion, McCall,
Mead, Merit (Canada), Miami, Miles, Mokapu Summer,
Monroe, Morgan, Morsoy (Canada), Narow, Nathan, Nebsoy,
Norchief, Norman, OAC Aries (Canada), OAC Libra
(Canada), OAC Pisces (Canada), OAC Scorpio (Canada),
Oakland, Oksoy, Ozzie, Pella, Pella 86, Perry, Pershing,
Pickett, Pickett 71, Pixie, Platte, Pomona, Portage (Canada),
Preston, Prize, Protana, Provar, Pyramid, Rampage, Ransom,
Regal, Renville, Rillito, Ripley, Ross, Scott, Semmes,
Shelby, Sherman, Shore, Sibley, Simpson, Sloan, Sohoma,
Sparks, Sprite, Stafford, Steele, Swift, TN 4-86, TN 5-85,
Toano, Tracy, Tracy-M, Traverse, Union, Vance, Vansoy
(Canada), Verde, Vickery, Vinton, Vinton 81, Wabash, Ware,
Wayne, Weber, Weber 84, Wells, Wells II, Wilkin, Will,
Williams, Williams 79, Williams 82, Winchester, Wirth,

Woodworth, Wright, Wye, York, Young, Zane.
* Concerning Evans: Maturity Group: 0. Pedigree:
Merit x Harosoy. Prior designation: M61.96. Year licensed
or released: 1974. Developer: Minnesota AES and USDA.
Address: 1-2. Urbana, Illinois; 3-4. Stoneville, Mississippi.
310. Young, L.D.; Hartwig, E.E. 1988. Evaluation of
soybeans resistant to Heterodera glycines race 5 for yield
and nematode reproduction. Annals of Applied Nematology
2:38-40. Oct. [6 ref]
• Summary: “Abstract: Two soybean breeding lines (D822397A and J82-190) resistant to Heterodera glycines race 5
produced higher yields (P = 0.05) than the race 4-resistant
cultivar Bedford for 2 years when planted in a ﬁeld infested
with H. glycines race 5 at Tiptonville, Tennessee. Yields
were not different between D82-2397A and Bedford when
planted in ﬁelds infested with race 3, race 9, or with no cyst
nematodes. D82-2397A will be released as a cultivar in
1988.” Address: 1. Research Plant Pathologist, USDA ARS,
Nematology Research, 605 Airways Blvd., Jackson, TN
38301; 2. Stoneville, Mississippi.
311. Hartwig, E.E.; Hinson, K.; Scott, A. 1988. Registration
of ‘Padre’ soybean. Crop Science 28(6):1025. Nov/Dec.
• Summary: “Padre was developed speciﬁcally for the
lower Rio Grande Valley. It is basically a Forrest (2) type
having the unique character of delayed ﬂowering under
short-day conditions similar to D77-12480 (1). Padre would
be classiﬁed as Maturity Group VII when planted during
May at Stoneville, MS (33º 20’ lat.), but growth in the
lower Rio Grande Valley (26-27º lat.) is similar to that of
Maturity Group IX cultivars. Reniform nematode resistance
is considered important to avoid a population increase when
soybean precedes cotton or vegetable crops. Padre has a
determinate growth type, white ﬂowers, tawny pubescence,
tan pod walls and yellow seeds with black hila.” Address:
Stoneville, Mississippi.
312. Souter, Anne. 1989. Recent developments with
soybeans and soyfoods in Nicaragua (Interview). SoyaScan
Notes. Sept. 9. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: Anne has been working closely with Manuel
Tiqueras (who speaks good Spanish, can read some English,
and has been working with soy since 1984) to introduce
soybeans and soyfoods to Nicaragua. They have distributed
3,000 lb of soybeans to interested people, and conducted
30-40 demonstrations which trained 500-600 people in how
to grow and cook with soybeans. The most popular recipes
are: 1. Soymilk, with a little sugar and vanilla, which is very
important for the children, who love it. The adults ferment
it to make a cider or hot toddy. 2. Choriso, made of mashed
cooked soybeans, onions, green peppers, and garlic, with
shaped into little patties and fried. 3. Queso or Guajada de
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soya, which is like tofu but the soymilk is curded with the
juice of a lemon-like citrus fruit (naranja arde), it is ﬂavored
with garlic juice, and pressed in cheesecloth into oval loaves,
then sliced. It is much less expensive than typical guajada
(made from dairy milk), which is a part of most Nicaraguan
meals. 4. Fried okara & mashed banana patties called guiso.
Anne helped to develop and have printed (in late 1988)
a soybean recipe booklet titled Cuaderno de Nuestra Olla.
A Peruvian guy and his Swedish girlfriend also helped
with the book. It was distributed by her and the Ministry
of Agriculture. The book has made a big difference in
introducing soy and has helped people to learn to read. They
lost everything in the hurricane. Their biggest problems have
been getting soybean varieties suited to Nicaragua, getting
viable inoculum to Nicaragua, getting the soybeans to grow
well, and postharvest losses (to rats or loss of viability from
the heat and humidity). They started with a variety called
Richardson, which was probably brought to Nicaragua by
a man named Richardson in his pocket. The Comité de
Defense Salud on some barrios are interested in growing
soybeans. There is a mother’s organization that is setting up
a soyfoods restaurant in Matagalpa, with the help of some
Danish or Swedish women. She also uses mashed cooked
soybeans to fortify corn tortillas (half and half) and has color
side shows showing Nicaraguans preparing soyfoods. She
has been in touch by phone with many soybean experts in
this country, including Dr. E.E. Hartwig in Mississippi and
someone at the Univ. of Illinois. A German guy at Ciudad
Sandino is working with Nicaraguans selling soy ice cream.
Soyfoods Center suggests she try to get soy volunteers from
Plenty Canada; perhaps they could come over from the
Caribbean. Anne works for UNAG, the private farmer’s and
cattlemen’s union. She has been there 3½ years and raises all
her own funds. Marcos Castro was the UNAG organizer and
promoter for her area, Abisinia. Devoted to public service,
he was a wonderful man, and a friend of hers. Last week
the Contras took him, unarmed, away from his wife off a
truck, they broke his hands and feet, they cut out his eyes
and tongue, then they castrated him. She was devastated.
The Sacramento Bee wasn’t interested in covering the story.
Address: Davis, California.
313. Matthews, Ruth H. ed. 1989. Legumes: Chemistry,
technology, and human nutrition. New York, NY: Marcel
Dekker. x + 389 p. Illust. Index. 24 cm. Series: Food science
and technology, No. 32. [150+ ref]
• Summary: Contains 10 chapters by various authors.
Chapters 4 and 6 are cited separately. 1. Culture and genetics
of grain legumes, by Edgar E. Hartwig (for soybeans, see p.
1-5). 2. Harvesting and storage of legumes, by S.S. Kadam,
D.H. Salunkhe, and C.Y. Kuo. 3. Reﬁned oils, by Clyde E.
Stauffer. 4. Isolated soy proteins, by D.H. Waggle, Fred H.
Steinke, and Jerome L. Shen. 5. Legume protein ﬂour and
concentrates, by Joseph G. Endres (for soybean protein ﬂour,

see p. 140-45; for soybean protein concentrate, see p. 15153). 6. Fermented products, by Clifford W. Hesseltine. 7.
Nutrient composition of raw, cooked, canned, and sprouted
legumes (incl. sprouted soybeans, p. 187-217), by Jörg
Augustin and Barbara P. Klein (for soybeans, see p. 198-203,
208-11). 8. Nutrient content of other legume products, by
David B. Haytowitz and Ruth H. Matthews (for soybeans,
see p. 219-25, 229-38). 9. Animal feed uses of legumes, by
Park W. Waldroup and Keith J. Smith (for soybean meal and
whole soybeans, see p. 247-64). 10. Antinutritional factors,
by Irvin E. Liener. Dr. Liener notes that plants did not evolve
to serve humans or animals. Their main concern is their own
survival. Thus, nature has given them the genetic capacity
to synthesize toxic substances to help ensure their own
survival against predators of all kinds such as insects, fungi,
or animals including humans. His Table 1 titled “Distribution
of protease inhibitors present in legumes” (p. 341) shows that
they are present in most legumes.
Other legumes discussed include peanuts, dry beans,
dry peas, lentils, chickpeas, and winged beans. Address:
Human Nutrition Information Service, USDA, Hyattsville,
Maryland.
314. Hartwig, E.E.; Lambert L.; Kilen, T.C. 1990.
Registration of ‘Lamar’ soybean Crop Science 30(1):231.
Jan/Feb. [3 ref]
• Summary: “’Lamar’ soybean... (Reg. No. 240, PI No.
533604), is a productive cultivar of Maturity Group VI
released in March 1989 because of its resistance to a
wide range of foliar feeding insects. It was developed by
the USDA-ARS in cooperation with the Delta Branch,
Mississippi Agricultural and Forestry Experiment Station.
Prior to release it was identiﬁed as D82-3885.” Address:
Stoneville, Mississippi.
315. Hartwig, E.E.; Young, L.D. 1990. Registration of
‘Cordell’ soybean. Crop Science 30(1):231-32. Jan/Feb. [3
ref]
• Summary: Reg. No. 241 means the 241st soybean variety
registered in Crop Science. PI 533605, it “is a productive
cultivar of Maturity Group V released in March 1989
because of its resistance to soybean cyst nematode [SCN
(Heterodera glycines Ichinohe)] Races 3, 4, and 5. It is the
ﬁrst soybean cultivar to be released to have the multiple race
resistance. Prior to release it was identiﬁed as D82-2397A.”
Address: Box 196, Stoneville, Mississippi.
316. Carter, Thomas E., Jr. 1990. Soybean geneticists at
public institutions involved with food-quality soybeans.
Raleigh, North Carolina. 2 p. May 11. Unpublished
typescript.
• Summary: For each geneticist, the following information
is given: Address, U.S. maturity groups involved with, and
which of the following the person is interested in: Large-
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seeded varieties (LSV), small-seeded varieties (SSV),
edamame (EDA = green vegetable soybeans), high protein
(HP), or low saturated fat (LSF).
The geneticists (all PhDs) are: T.E. Carter, Jr. (Raleigh,
North Carolina; MG 5-7, LSV, SSV), Dr. Joe W. Burton
(Raleigh, North Carolina; MG 5-7, HP, LSF), Dick
Bernard (Urbana, Illinois; MG 2-4, LSV, SSV, EDA?), Bill
Kenworthy (College Park, Maryland; MG 2-4, EDA), Dr.
Kang (Univ. of New Hampshire; MG 2-3, EDA), J.H. Orf
(St. Paul, Minnesota; MG 0-2, SSV), David Weaver (Auburn
Univ., Alabama; MG 6-8, SSV), Kuell Hinson (Gainesville,
Florida; MG 7-9, LSV), Glenn Buss (Blacksburg, Virginia;
MG 4-5, LSV, SSV), Edgar Hartwig (Stoneville, Mississippi;
MG 5-6, HP), Niels Nielson (West Lafayette, Indiana;
Lipoxygenase null varieties).
Five researchers in universities in the 1890s Black
College Consortium are also initiating work in this area; only
names and addresses are given: McArthur Floyd and Val T.
Sapra, Alabama A&M Univ., Normal, Alabama; J. Joshi,
Univ. of Maryland, Princess Anne, Maryland; N. Rangappa
and P.S. Benepal, Virginia State Univ., Petersburg, Virginia.
Address: Research Geneticist / Assoc. Prof., USDA-ARS,
North Carolina State Univ., Raleigh, NC. Phone: (919) 7372734.
317. Hartwig, Edgar E. 1990. Registration of soybean highprotein germplasm line ‘D76-8070.’ Crop Science 30(3):76465. May/June. [1 ref]
• Summary: “D76-8070 is an advanced F5 line derived
from a multiple crossing program. Four initial crosses
were made:–’Hill’ x ‘Sioux’, FC 31745 x D49-2510, Hill
x PI 96983, and D49-24914 x PI 163453. Progeny from
each cross were selected for resistance to bacterial pustule,
[caused by Xanthomonas campestris pv. glycines (Nakano)
Dye], shattering, and seed composition. Selections from
each of these crosses having 450 g per kg or higher protein
were intercrossed to provide the parents of D76-8070. D492491 and D49-2510 are closely related to the cultivar ‘Lee’.
The PI 163453 is the wild soybean [Glycine soja Sieb. and
Zucc.].” Address: P.O. Box 196, Stoneville, Mississippi
38776.
318. Hartwig, E.E.; Jones, W.F.; Kilen, T.C. 1991.
Identiﬁcation and inheritance of inefﬁcient zinc absorption in
soybean. Crop Science 31(1):61-63. Jan/Feb. [8 ref]
• Summary: “Abstract: Two experimental soybean... lines
that had produced nearly similar seed yields when grown at
Stoneville, MS [Mississippi], differed widely when grown at
Newton, MS. This study was conducted to identify the cause
for the low seed yield of one line at Newton.”
The two lines differed in efﬁciency of zinc absorption.
Address: Box 196, Stoneville, Mississippi.
319. Hartwig, E.E.; Kilen, T.C. 1991. Yield and composition

of soybean seed from parents with different protein, similar
yield. Crop Science 31(2):290-92. March/April. [14 ref]
• Summary: “Soybean... seed yields often show a negative
association with seed protein. The objective of this study
was to determine of this association could be minimized
by crossing a high and a normal protein line of equal seed
yield.” Address: Box 196, Stoneville, Mississippi.
320. Young, Lawrence D.; Hartwig, E.E. 1992. Cropping
sequence effects on soybean and Heterodera glycines. Plant
Disease 76(1):78-81. Jan. [20 ref]
• Summary: “Nine soybean... cropping sequences were
compared for 11 yr in a ﬁeld infested with the soybean
cyst nematode (SCN), Heterodera glycines. Continuous
cropping sequences included. six soybean lines resistant
to race 3 (Bedford, Forrest, Nathan, Peking, D72-8927,
and D75-10710) with varying levels of resistance to race
4 and a 70:30 Bedford / Forrest (susceptible to this SCN
population) blend. Two rotations, Bedford with corn (Zea
mays) and Bedford with susceptible Forrest and Essex, were
the other treatments. The most notable effect of continuous
cropping of resistant soybean was the increased reproduction
of the SCN population on resistant Bedford relative to
reproduction on susceptible Essex. The increase in the
ability to reproduce on Bedford was less in the continuously
planted blend treatment and rotation of Bedford with Forrest
and Essex than with continuously planted Bedford. Yield of
continuously cropped resistant Bedford was signiﬁcantly less
than that of Bedford in rotation with corn in only one of two
treatments with this rotation when compared over the 11-yr
period. Yield of Bedford in rotation with Forrest and Essex
was not greater than that of continuously cropped Bedford.
In most years, continuously cropped Bedford had higher
yield than continuously cropped Forrest. Cyst population
density did not increase over time in plots of continuously
grown Bedford, which may explain the lack of yield
suppression.” Address: 1. ARS, USDA, 605 Airways Blvd.,
Jackson, Tennessee 38301; 2. USDA-ARS, P.O. Box 196,
Stoneville, Mississippi 38776.
321. Anand, S.C. 1992. Registration of ‘Hartwig’ soybean.
Crop Science 32(4):1069-70. Sept/Oct. [6 ref]
• Summary: “Hartwig is the ﬁrst soybean cultivar with
resistance to all races of SCN. The variety has been named
after Dr. E.E. Hartwig, Research Agronomist, USDAARS, for his outstanding contributions to soybean cultivar
development in the USA. Hartwig is being released for
planting in Maturity Group V areas with a serious SCN
problem. It should also provide useful source of germplasm
with a broad spectrum of resistance to SCN races.
“The Missouri Agricultural Experiment Station will be
responsible for maintaining breeder seed. The seed will be
maintained as one generation each of breeder, foundation,
registered, and certiﬁed seed. Royalties of $0.50 per unit
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(22.7 or 27.2 kg) sold will be collected on registered and
certiﬁed classes of seed.” Address: Dep. of Agronomy, Univ.
of Missouri, Delta Center, Portageville, MO 63763.
322. Bernard, Richard L.; Nelson, R.J. 1992. Origins and
pedigrees of public soybean varieties in the United States
and Canada: 1987 to 1991–(1) Additions to Table 6; (2)
Corrections and additional information; (3) Additions to
Table 9; (4) Table updating USDA Soybean Germplasm
Collection. USDA Technical Bulletin No. 1746. 11 p. July. [1
ref]
• Summary: These four unpublished photocopied documents
are intended to update and make corrections in USDA
Technical Bulletin No. 1746, issued in Oct. 1988.
Part (1), “Additions to Table 6,” gives details about the
following new varieties: Amcor 89, Archer (Developer: Iowa
and Puerto Rico AES), Avery, Bass, Bell, Bert, Brim, Brock,
Bryan, Buckshot 723, Burlison, Camp, Canatto, Chapman,
Choska, Colquitt, Conrad, Cook, Cordell, Corsica, Crockett,
Crowley, Delsoy 4210, Delsoy 4500, Delsoy 4710, Delsoy
4900, Dunbar, Edison, Elgin 87, Erie, Flyer, Glenwood,
GR8836, GR8936, Hagood, Hamilton, Hardin 91, Haroson,
Harovinton, Harper 87, Hartwig, Hayes, Hobbit 87, Howard,
HP201, HP202, HP203, HP204, Hutcheson, IA1001,
IA1002, IA1003, IA2001, IA2002, IA2003, IA2004, IA2005,
IA2007, IA2009, IA2010 (Note: IA varieties are all from
Iowa and Puerto Rico AES), IL1, IL2 (Note: IL varieties
are from the Illinois AES), Jack, Kasota, Kato, Kenwood,
Kunitz, Lamar, Leslie, Linford, Lloyd, LN83-2356, LS201,
LS301, Manokin, Maple Glen, Marcus, Merrimax, Minnatto,
Narow M, Nattawa, Nattosan, Newton, Nile, OAC Dorado,
OAC Eclipse, OAC Frontier, OAC Musca, OAC Shire, OAC
Talbot, OAC Vision (Note: OAC varieties are all from the
University of Guelph, Ontario, Canada), Padre, Pennyrile,
Perrin, Pharaoh, Proto, RCAT Alliance, RCAT Angora,
RCAT Persian (Note: RCAT varieties are from Ridgetown
College of Agricultural Technology, Ridgetown, Ontario,
Canada), Resnik, Rhodes, Sharkey, Spencer, Sprite 87, Spry,
SS201, SS202, Stonewall, Sturdy, Thomas, Twiggs, Walters.
Note: This is the earliest document seen (Aug. 1999) that
mentions the soybean variety Merrimax.
Part (2), “Corrections and additional information,”
makes corrections in Table 3, most in the pedigree
information (Improved Pelican, Lincoln, Pagoda) and Table
6 (Anoka, Acme {Canada} and Crest, Bradley, Chico,
Custer, Sloan, Swift). Also contains a page titled “Comments
on pedigrees.” “The most common error we have found is
the reversal of male and female. Since in soybean breeding
it appears to make little if any difference, the cross A x B
has sometimes been recorded B x A. Some breeders make
no distinction in their records between reciprocal crosses.
We have made some corrections but this error may still be
present in some pedigrees.”
Part (3) Additions to Table 9 gives new information

about “Registrations of 1987 to 1991 public soybean
varieties.” The new varieties are: Amcor 89, Archer, Avery,
Bell, Bryan, Burlison, Chapman, Colquitt, Conrad, Cordell,
Crockett, Delsoy 4500, Delsoy 4900, Edison, Edison 87,
Flyer, Glenwood, GR8836, GR8936, Hamilton, Harper
87, Hayes, Hobbit 87, HP201, HP202, HP203, HP204,
Hutcheson, IL1, IL2, Jack, Kasota, Kato, Kenwood, Kunitz,
Lamar, Linford, Lloyd, LN83-2356, LS201, LS301, Marcus,
Minnatto, Newton, Padre, Pennyrile, Perrin, Proto, Resnik,
Sharkey, Spencer, Sprite 87, SS201, SS202, Stonewall,
Sturdy, Thomas, Twiggs, Walters.
For each variety is given the Registration Number
and the citation for the registration in Crop Science (year,
volume, and pages). Registration numbers above 273 carry
the preﬁx “CV-”. e.g., CV-274.
Additional information for varieties listed in Bulletin
1746, p. 62-67. Missing details are given for: Cartter,
CN210, CN290, Corsoy 79, Fayette, Gnome 85, Hobbit,
Hoyte, Pixie, Ripley, Sprite, TN4-86, Will, Williams 79,
Williams 82.
(4) Table updating USDA Soybean Germplasm
Collection. Vertical columns are 13 maturity groups from
000 to X, plus the total for that row. Horizontal rows are
(with totals): Pre-1945 public cultivars (202), Post-1945
public cultivars (315), Private cultivars (28), Clark isolines
(276), Harosoy isolines (119), Williams isolines (62), Other
isolines (37), Genetic types (145), Germplasm releases
(52), FC accessions (G. max) (90), PI accessions (G. max)
(11,581), PI accessions (G. soja) (1,034), Column totals. The
top 4 maturity groups in terms of number of total varieties
are: IV (3,168), V (2,195), II (1,735) and III (1,544). The
bottom 4 maturity groups in terms of number of total
varieties are: IX (159), X (163), 000 (209) and VIII (362).
Address: Univ. of Illinois. Urbana, Illinois.
323. Liu, Shaohua; Norris, D.M.; Hartwig, E.E.; Xu, M.
1992. Inducible phytoalexins in juvenile soybean genotypes
predict soybean looper resistance in the fully developed
plants. Plant Physiology 100(3):1479-85. Nov. [16 ref]
• Summary: “Abstract: The hypocotyl of different soybean
genotypes was tested for its inducible phytoalexin (i.e.
glyceollin or coumestrol) accumulation and its inducible
soybean looper resistance in response to chemical elicitation.
A very highly insect-resistant soybean genotype (PI 227687)
produced signiﬁcantly more phytoalexins than a relatively
insect-susceptible one (Davis) in response to the same
chemical elicitation...” Address: 1,2&4. Dep. of Entomology,
Univ. of Wisconsin, Madison, Wisconsin 53706; 3.
Stoneville, Mississippi.
324. Hartwig, E.E. 1994. Registration of near-isogenic
soybean germplasm lines D68-0099 and D68-0102, differing
in ability to form nodules. Crop Science 34(3):822. May/
June. [3 ref]
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• Summary: “D68-0099 (nonnodulating) (Reg. no. GP-158,
P1 573285) and D68-0102 (nodulating) (Reg. no. GP-159,
P1 573286) are near-isogenic soybean... lines released to
provide germplasm for research purposes.” Address: P.O.
Box 196, Stoneville, Mississippi 38776.
325. Hartwig, E.E.; Kilen, T.C.; Young, L.D. 1994.
Registration of ‘Lyon’ soybean. Crop Science 34(5):1412.
Sept/Oct. [4 ref]
• Summary: “’Lyon’ soybean... (Reg. no. CV-323,
P1576857) was released as a cultivar because of its
productivity and multiple pest resistance. It is of Group
VI maturity. Lyon was developed by the USDA-ARS in
cooperation with the Mississippi Agricultural and Forestry
Experiment Station and was approved for release as a
cultivar in April 1993. Prior to release, it was identiﬁed as
D87-5870.” Address: Box 196, Stoneville, Mississippi.
326. Kilen, T.C.; Hartwig, E.E. 1995. Registration of
soybean germplasm lines resistant to stem canker and
phytophthora rot: D85-10404 and D85-10412. Crop Science
35(1):292. Jan/Feb. [4 ref]
• Summary: “These lines provide valuable diagnostic tools
for the identiﬁcation of additional genes for resistance to
this important soybean disease” [stem canker]. Address: Box
196, Stoneville, Mississippi.
327. Hartwig, Edgar E.; Young, L.D.; Gibson, P. 1996.
Registration of soybean germplasm line D83-3349 resistant
to sudden death syndrome, soybean cyst nematode, and two
root-knot nematodes. Crop Science 36(1):212. Jan/Feb. [4
ref]
• Summary: “The soybean... germplasm line D83-3349
(Reg. no. GP-176, P1 590578) was released for research
purposes because of its combined resistance to sudden
death syndrome [caused by Fusarium solani (Mart.) Sacc.],
soybean cyst nematode (Heterodera glycines Ichinohe),
and the southern [Meloidogyne incognita (Kofoid & White)
Chitwood] and peanut [M. arenaria (Neal) Chitwood] rootknot nematodes, along with good productivity. It is late
Group IV maturity and was developed by the USDA-ARS in
cooperation with the Mississippi Agricultural and Forestry
Experiment Station, Stoneville, MS.” Address: P.O. Box 196,
Stoneville, Mississippi 38776.
328. Hartwig, Edgar E. 1996. Registration of soybean
germplasm line D90-7256 having high seed protein and low
oligosaccharides. Crop Science 36(1):212. Jan/Feb. [2 ref]
• Summary: “Low oligosaccharides” means less ﬂatulencecausing complex sugars. Address: P.O. Box 196, Stoneville,
Mississippi 38776.
329. Birth, death and burial record (ﬁndagrave) for Edgar E.
Hartwig (died 11 May 1996) and his spouse, Winifred Barber

Hartwig. 1996. Stoneville-Leland Cemetery, Stoneville,
Washington County, Mississippi. Also known as LelandStoneville Cemetery.
• Summary: Findagrave says Edgar E. Hartwig is buried in
the Stoneville-Leland Cemetery, in Mississippi. Birth: 26
Aug. 1913. Death 11 May 1996 (aged 82).
His spouse, Winifred Barber Hartwig, is also buried
there beside him. She was born on 21 May 1912 in Lac qui
Parle County, Minnesota. She died on 22 Jan. 2009 (aged 96)
at Greenville, Washington County, Mississippi. They had no
children. Address: Stoneville, Mississippi.
330. Clarion-Ledger (Jackson, Hinds Co., Mississippi).
1996. Edgar Emerson Hartwig: research agronomist. May
12. p. 16.
• Summary: “Leland–Edgar Emerson Hartwig, 83, a
research agronomist, died of a heart attack Saturday at home.
Services are 11 a.m. Wednesday at St. James Catholic
Church with burial in Leland-Stoneville Cemetery in
Stoneville. Visitation is 6-7 p.m. Tuesday at Boone Funeral
Home with a prayer service at 7 pm.
“Mr. Hartwig was a native of Wheaten, Minnesota.
He graduated from high school there. He worked in the
cornﬁelds in Minnesota for three years to pay for college.
He received his bachelor’s degree from the University of
Minnesota in agronomy / animal husbandry. He received his
master’s degree and doctorate in agronomy / plant breeding /
plant pathology from the University of Illinois.
“Mr. Hartwig was an assistant agronomist / pathologist
at Florida Agricultural Experiment Station and at the
Watermelon & Grape Laboratory in Leesburg, Florida. In
1943 he was research agronomist for soybean improvement
research with the U.S. Department of Agriculture’s
Agricultural Research Station in cooperation with the North
Carolina Agricultural Experiment Station in Raleigh. In
1949 he became research agronomist for soybean production
research with the U.S.D.A. Agricultural Research Station in
cooperation with the Mississippi Agricultural and Forestry
Research Station in Stoneville.
“Mr. Hartwig received the U.S.D.A. Superior
Service Award and an honorary life membership in the
American Soybean Association. He was a fellow of the
American Society of Agronomy. He received the U.S.D.A.
Distinguished Service Award. He was a member of the
Society of University Fellows at Mississippi State University
and was named distinguished professor of MSU. He received
the Agronomic Achievement Award / Crops from the
American Society of Agronomy. He was named Scientist of
the Year in the Mid-South Area. He received the Agricultural
Research Station Science Hall of Fame Award and Delta
Council’s Researcher of the Year award.
Survivors include: wife, Winifred; and brother, Lester
Hartwig of Montgomery.
“Memorials may be made to Mississippi State
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University or University of Minnesota Edgar Emerson
Hartwig Scholarship Fund.”
331. Bonde, M.R.; Peterson, G.L.; Nester, S.E.; Hartwig,
E.E. 1996. Virulence of isolates of Phakopsora pachyrhizi
and P. meibomiae on soybean genotypes (Abstract).
Phytopathology 86(11):S92. Supplement. Nov. Abst. #823A.
• Summary: “Two soybean cultivars, three PI accessions,
and ﬁve rust-resistant breeding lines (E.E. Hartwig) were
inoculated with aqueous suspensions of urediniospores
(10,000 per ml) and incubated for 16 h in nonlighted
dew chambers, and placed on a greenhouse bench. Five
isolates of A. pachyrhizi, causal agent of rust in Asia and
Australia, and two of P. meibomiae causal agent of rust in the
Americas, were tested. After 14 days, resulting lesions were
examined microscopically for uredinial sizes and numbers.
Results showed that pathogen isolates/soybean genotype
combinations which produced the reddish brown ‘RB’
lesion type, signifying at least partial resistance (Bromﬁeld
et al. Phytopathology 70:17-21), had fewer and smaller
uredinia than those with tan (TAN) lesions. Scoring ‘PAN’
vs. ‘RN’ often was more difﬁcult than determining uredinial
numbers. Our results corroborated the existence of races of P.
pachyrhizi. No genotype was resistant to all races. Breeding
for rust resistance should continue.” Address: 1-3. USDA/
ARS, Foreign Disease–Weed Science Research, Frederick,
Maryland 21702; 4. USDA/ARS, Soybean Production
Research, Stoneville, Mississippi 38776.
332. Hartz, Chris. 1997. The early history of Jacob Hartz
Seed Co. (Interview). SoyaScan Notes. Jan. 13. Conducted
by William Shurtleff of Soyfoods Center.
• Summary: Chris’ father is Jake Hartz, Jr. His grandfather,
Jacob Hartz, Sr., founded the Jacob Hartz Seed Co. (JHSC),
which Monsanto purchased on 21 April 1983. Chris had a
3-year contract, so he stopped working for the company in
April 1986. He now runs a wholesale nursery, and does a
little seed brokering.
When Jake, Jr., left the company, he left all his ﬁles and
company history documents at the company; he took nothing
with him. Chris did likewise. Chris called Keith Thompson
and he said he would be glad to help in any way he could to
get early historical documents. Keith said that Terry Hicks
in the accounting department is the keeper of the early
ﬁles. Terry is now in Kalamazoo involved with the Asgrow
purchase. When the company was sold to Monsanto in 1983,
the biggest story would have been in the Arkansas Gazette in
Little Rock; it has since merged with the Arkansas Democrat
to become the Arkansas Democrat-Gazette. One interesting
historical document was published by Monsanto on the 50th
anniversary, probably in 1992. Chris has never seen any
early seed catalogs. Chris and his father now share the same
building, but Jake is seldom in the ofﬁce.
When did JHSC ﬁrst start to sell soybeans? Chris does

not know. But if Jacob Hartz, Sr. ﬁrst brought in 25 bushels
of Laredo soybeans in 1926, it would probably have taken
the company several years to develop enough seed stock to
be able to sell some and keep the rest for seed multiplication.
Chris was responsible for focusing the company
on breeding soybeans for food uses, starting in the late
1970s. It all started in about 1975-77 when a Japanese
natto manufacturer, Mr. Yaichiro Mogi of Asahi Shokuhin,
contacted JHSC and explained that he needed a soybean that
was uniform in size and quality to run through his automated
factory (that made only natto) to give a uniform product that
he could sell as premium natto. He was getting soybeans
from China, IOM, and Canada and he couldn’t set up his
cookers and fermenters to accommodate all the different
soybeans he was getting. He was one of two automated
natto manufacturers in Japan at the time. He gave Chris
speciﬁcations for the natto beans he wanted. Chris happened
to have 9 pounds of small-seeded soybeans with a brown
hilum that Dr. Hartwig had sent him free of charge. It was a
plant introduction with a PI number. The diameter was 5 mm
or less. Hartz crossed that small-seeded soybean with Pickett
to get rid of the high rate of shattering. They registered the
resulting variety as Hartz 936–their ﬁrst natto soybean.
Hartz’s breeding program got into high gear in 1976, when
they hired Dr. Curtis Williams; that year they put in their
ﬁrst greenhouse. Prior to that one of Hartz’s ﬁeld reps, an
agronomist named Jimmy Johnson, was doing the crossing;
he now works for Stratton Seed Co. Chris hired Keith
Thompson in about 1980 as a salesman. When Chris left in
1986, Keith took over the food side of the business.
Chris was never able to get used to Monsanto’s way
of making decisions. “Decisions took months instead of
minutes, as they did in the family-run business. It was very
frustrating.” Dan Lamberth was the general manager after
Monsanto took over; he and Chris did not get along well.
Concerning Roundup Ready soybeans: Chris has heard
a number of farmers say that they are very good on ﬁelds
where there is a weed problem, but if you don’t have a weed
problem it is very difﬁcult to accept Monsanto’s value-added
pricing. Chris uses a huge amount of Roundup on his seed
nursery. “It is a standby for us. We like it because it kills
virtually all weeds but does not harm most of the plants he
wants to raise. Our workers are careful with it, as with any
chemical, but it is relatively problem-free.” In Chris’ opinion,
from a human health viewpoint of his employees using
herbicides on the nursery, there is less to worry about with
Roundup than probably any other herbicide. “In addition, we
can spray it on our woody ornamentals and it doesn’t hurt
them–as long as there is no new growth. But it does hurt the
redwood and cypress plants.
As far as Chris knows, Hartz never operated a soybean
crushing plant to make soybean oil and meal.
In June 1942 the company named Hartz-Thorell split up.
Jacob Hartz took the seed side of the company and named it
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Jacob Hartz Seed Co.; Mr. Thorell took the implement side
and named it Thorell Implement. After Mr. Thorell died,
his implement company was sold to White Implement–
headquartered in Houston, Texas. They handle McCormickDeering farm machinery. It is now more a wholesale outlet
than retail. Address: Stuttgart, Arkansas. Phone: 501-6732242.
333. Associated Press. 1997. MSU will continue soybean
research of late agronomist: Edgar Hartwig’s widow gives
$208,000 to Mississippi State. Clarion-Ledger (Jackson,
Hinds Co., Mississippi). Feb. 5. p. 14.
• Summary: Starkville–Dr. Edgar Hartwig’s widow,
Winifred B. Hartwig, made a gift of $208,000 to Mississippi
State University. It is intended to continue the research
of her husband, a longtime university employee and an
internationally recognized agronomist and plant breeder.
The gift will establish the “Edgar and Winifred B.
Hartwig Endowed Fund for Excellence,” which will support
graduate students in the department of plant and soil
sciences.
During a career spanning more than 50 years, Dr.
Hartwig is credited with developing more than 90% of the
soybean varieties grown in the South. Some called him “Mr.
Soybean.”
“Winifred Hartwig also designated Mississippi State
Univ. as the beneﬁciary of her estate which will establish the
proposed ‘Edgar E. and Winifred B. Hartwig Endowed Chair
in Plant Breeding.’”
334. Hartwig, Edgar E.; Kuo, T.M.; Kenty, M.M. 1997. Seed
protein and its relationship to soluble sugars in soybean.
Crop Science 37(3):770-73. May/June. [10 ref]
• Summary: “Protein meal from soybean... contains the
soluble sugars rafﬁnose and stachyose. Because of these
sugars, the quantity of soybean meal must be limited in
rations to avoid ﬂatulence in dogs (Canis familiaris) and
digestive disturbances in baby pigs (Sus scrofa) and chicks
(Callus domesticus). This study found soybean varieties
with lower levels of soluble sugars.” Address: 1. Research
Agronomist, Plant Science Research Div., ARS, USDA,
Stoneville, Mississippi.
335. Kilen, Thomas C. 1997. In memoriam. Dr. Edward E.
Hartwig: August 26, 1913–May 11, 1996. Soybean Genetics
Newsletter 24:3-4. May.
• Summary: “Edgar Emerson Hartwig was one of the most
widely known and successful soybean breeders in the world.
Dr. Hartwig was respectfully and appropriately referred to as
‘The Father of Soybeans in the South’. From the beginning
of his work with soybeans in 1943, Dr. Hartwig played a
major pioneering role in causing soybeans to ascend from an
insigniﬁcant position among several forage crops to one of
the most important U.S. grain crops.

“He established his leadership in soybean breeding as
early as 1954 with the development of the variety ‘Lee’. Lee
quickly became the leading variety in the south. Early in his
career, Dr. Hartwig recognized the need for pest resistance
in developing higher yielding soybean varieties. Many of the
28 multiple-pest-resistant varieties, and 14 germplasm lines
he developed and released, had resistance to the soybean
cyst nematode, root knot nematode, and major diseases in
the south. The varieties that Dr. Hartwig developed and
released were evaluated under a wide range of environmental
conditions in the 7 Cooperative Uniform Soybean Tests,
Southern States. Dr. Hartwig served as coordinator of this
program from 1948 through 1991. He also recognized the
importance of preserving a diverse gene pool, and served
as curator of the later maturing accessions of the Soybean
Germplasm Collection for over 30 years. He frequently
sampled this gene pool for useful traits to transfer to adapted
lines, and then made these enhanced breeding lines available
to other soybean breeders. There is little question that one
of Dr. Hartwig’s major contributions to soybean breeding in
the south was the generous sharing of his breeding lines with
other soybean breeders, public and private.
“Dr. Hartwig published more than 150 refereed articles,
including several book chapters. He was also a frequent
contributor to popular articles in publications such as
Soybean Digest and Delta Farm Press. He was very active
internationally, as an invited speaker at conferences, where
he shared his vast knowledge of soybean breeding and
production with other scientists. Nationally, he was a very
active participant in the American Society of Agronomy
Meetings and the Soybean Breeders Workshop, which was
his favorite meeting. He found in this setting an opportunity
to share knowledge with those who had the same zeal for
improving the soybean plant that he had.
“For his dedicated service and signiﬁcant contributions
to science, Dr. Hartwig received numerous awards and
honors. Among these awards and honors are the USDA
Superior Service Award, American Soybean Association
Honorary Life Membership, ASA and CSSA Fellow, USDA
Distinguished Service Award, University of Minnesota
College of Agriculture Outstanding Achievement Award,
Mississippi State University Distinguished Professor, ASA
Agronomic Achievement Award-Crops, and the ARS Hall of
Fame Award.
“Edgar Hartwig was a gifted gentleman who, with
diligence, persistence, and hard work, dedicated his entire
life to improving the soybean plant and increasing yields and
proﬁts from soybeans. He will be fondly remembered by the
many scientists who looked up to him as their mentor, and
by all those with whom he generously shared the soybean
genetic stocks he developed.”
A portrait photo shows. Dr. Edgar Hartwig. Address:
USDA ARS, Soybean Research Unit, P.O. Box 196,
Stoneville, MS 38776.
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336. Nelson, Randall L. 1997. The USDA soybean
germplasm collection at Urbana, Illinois (Interview).
SoyaScan Notes. Nov. 24. Conducted by William Shurtleff of
Soyfoods Center.
• Summary: In 1991 the Southern Soybean Germplasm
Collection (both seeds and ﬁles) was moved from Stoneville,
Mississippi, to Urbana, Illinois. Dr. Edgar Hartwig, the
curator at Stoneville, helped with the move. Dr. Hartwig is
no longer living. “He knew more things than most people
have forgotten.”
When referring to accession numbers in the germplasm
collection, Dr. Nelson and all his colleagues write and refer
to “PI” (“Plant Introduction”) numbers–written like that,
without periods. One can also write “three PIs” to refer
multiple numbers. He has worked with soybeans since
about 1975 and he has not seen “S.P.I.” (“Seed and Plant
Introduction”) written or used since that time. Address:
Curator, USDA/ARS Germplasm Collection, Room 229
EASB, 1101 W. Peabody Dr., Urbana 61801. Phone: 217244-4346.
337. Hymowitz, Ted. 1998. The hundredth anniversary
of USDA plant introduction to the USA, and the ﬁftieth
anniversary of the ﬁrst U.S. germplasm collection station
(Interview). SoyaScan Notes. Aug. 9. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: One hundred years ago, in 1898, the USDA
Section of Foreign Seed and Plant Introduction began to
introduce seeds and plants to the United States. The key
ﬁgure behind this work was David Fairchild.
This was also the ﬁftieth anniversary of the ﬁrst U.S.
germplasm collection and preservation station–which
was established in 1948 at Iowa State University, Ames,
Iowa (the north central region). One could argue that there
were small germplasm collections at various locations in
the USA before this time, but this was the ﬁrst one that
was systematic, government sponsored, based on modern
principles, and included a broad spectrum of crops. The
federal law establishing four Regional Plant Introduction
Stations was passed in 1946. Other similar germplasm
collection stations for seed crops were started that year or a
few years later in Geneva, New York (eastern); Experiment,
Georgia (southeastern; later became Grifﬁn, Georgia), and
Pullman, Washington (western). They collected all types of
germplasm. Specialized collections (as for soybeans) did not
start until 4-5 years later. In 1949, Martin G. Weiss of the
USDA and Jackson L. Cartter of the U.S. Regional Soybean
Laboratory at Urbana, Illinois, initiated the development
of America’s ﬁrst comprehensive soybean germplasm
collection. In 1951 Edgar E. Hartwig became curator of the
southern soybean germplasm collection located at Stoneville,
Mississippi. Richard Bernard became curator of the Urbana
collection in 1954. It was the lack of such germplasm

collection stations that explains why most of the soybeans
collected by Dorsett and Morse no longer exists. There was
no purposeful national collection of germplasm in the USA
until 1948.
Earlier this year, Ted attended a celebration of both the
100th and 50th anniversaries at Ames, Iowa–which is the
headquarters of the north central region of the USA. He
represents Illinois in the North Central Plant Introduction
Technical Group–which meets every year at Ames. There
are four such groups in the USA, one for each of the four
regions. The meeting this year was informal, with no
proceedings or anything else published, but there were many
interesting discussions and much fun.
Modern soybean varieties are built on the narrow
genetic base of a relatively small number of varieties. But
this base is somewhat protected, since most soybeans are
sensitive to latitude and daylength, and different varieties do
best at different latitudes. This is not the case, for example,
with corn. Address: Prof. of Plant Genetics, Dep. of Crop
Sciences, Univ. of Illinois, Urbana, Illinois.
338. Hartwig, E.E.; Kilen, T.C.; Young, L.D. 1998.
Registration of ‘Pace’ soybean. Crop Science 38(5):1399.
Sept/Oct. [5 ref]
• Summary: “’Pace’ soybean... (Reg. no. CV-385, PI
602496) was released as a Maturity Group V cultivar
because of its growth characteristics and productivity when
grown on the clay soils at Stoneville and Macon, Mississippi.
It also has demonstrated adaptability for mid-April plantings
at Stoneville, whereas most determinate cultivars of similar
maturity do not make adequate growth for acceptable seed
yield.” Address: P.O. Box 196, Stoneville, Mississippi
38776.
339. Stanton, Josh. 1998. Brief history of Coker Pedigreed
Seed Co. of Hartsville, South Carolina (Interview). SoyaScan
Notes. Oct. 8. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: Josh was a soybean breeder for Coker Pedigreed
Seed Co. from 1966 to about 1991. He owns a number of
early Coker seed catalogs. In the 60th anniversary catalog,
there is a nice history of the company. This seed company
was founded by David R. Coker in about 1902 in Hartsville,
South Carolina, primarily for cottonseed–which remained the
company’s mainstay over the years. By the 1960s Coker was
breeding cotton, tobacco, soybeans, wheat, and corn. In 1978
Coker was sold to KWS, a German company, which kept it
for about 10 years then, in 1988, sold it to Northrup King.
Northrup King closed it down in phases, so there is nothing
left of the company in Hartsville, except a Northrup King
(Novartis) sales ofﬁce. The wheat program was moved to
Arkansas in about 1989, and the soybean program was also
moved to Arkansas in early 1991. Northrup King already
had a soybean breeding program in the small town of Bay
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(near Jonesboro), Arkansas, led by Howard Gabe. Josh
was not the ﬁrst soybean breeder at Coker, but he probably
had a longer tenure than anyone else. It is hard to say who
Coker’s ﬁrst soybean breeder was. [Note: It was probably
G.J. Wilds.] One early variety, Yelredo, was a selection from
natural crosses. Varieties were pretty mixed up back then, so
many varieties came out of selections from other varieties.
Coker didn’t have an organized soybean crossing program
until the 1940s. One of the Coker girls, Mary Coker Joslin,
did a little work on soybeans in the 1940s, but the company
didn’t start to do it intensively until the early 1950s, under
Jim W. Neely–who was hired as vice-president of research.
Neely was already a cotton breeder, so he ran a dual breeding
program. The soybean breeding was a small program that
was combined with the cotton program. There were not
many private soybean breeders back in those days; Coker
may have been the ﬁrst. Another early company was McNair
Seed Co. in Laurinburg, North Carolina. In the late 1950s
(between 1955-1958) Henry Webb took over the cotton and
soybean breeding programs from Neely–who continued to
serve as vice-president of research. Josh went to work for
Coker in 1959 as assistant breeder of small grains (oats and
wheat). Then in 1966 Josh went to work in the soybean
breeding program, still under Henry Webb. In 1972 they
thought they saw a chance to make a proﬁt on their soybeans,
so they split off the soybean breeding program, and made it
into a separate division, just after the Plant Variety Protection
Act was passed in 1971.
Josh thinks that Coker was one of the earliest, if not
the earliest, private companies that bred soybeans. Other
companies did selection, but Coker did real breeding, which
means crossing or hybridization. Nevertheless in the early
days, many people called themselves “breeders” even though
they were only doing selection. Wilds was crossing soybeans
by 1937, according the Yearbook of Agriculture published
that year. Wilds died before Josh arrived at Coker. Wilds did
not have a PhD; his doctorate was honorary. Although one
can learn the mechanics of crossing soybeans by watching
a skilled person for 15-20 minutes, getting good at it takes
much longer.
William Morse communicated quite closely with the
Coker family and he visited them in South Carolina. Dr.
Hartwig said that he once chauffeured Mr. Morse to the
Coker’s home–probably in the 1940s, when Hartwig was at
Raleigh, North Carolina. His letters might be in the David R.
Coker papers in his archival collection at the University of
South Carolina at Columbia.
John E. Wannamaker (pron. WAN-uh-may-kur)
was a farmer who “diddled in plant breeding” (he was
mainly a selector) and also owned a small seed business
in St. Matthews, South Carolina–which is about 65 miles
southwest of Hartsville. John was heavy into cotton
breeding and in about the 1940s he also did a little work
with soybeans. He developed some soybean varieties he

called J.E.W., after his initials. They had numbers, such as
J.E.W.-45, etc. For more information on this company, call
Luther Wannamaker in St. Matthews. He sort of inherited
that program then got out of the soybean work, and donated
the whole thing to Clemson University. Wannamaker
probably had some seed catalogs.
Note: The following are some of the soybean varieties
developed by Coker preceded by the earliest year seen for
them in the literature:
1931–Coker’s Black Beauty, 1936–Coker’s 31-15 [Pee
Dee], Coker’s 31-9, 1939–Yelredo (Coker’s 31-9).
1948–Oloxi (Coker’s Black Beauty), Pee Dee (Coker’s
31-15), Yelnando (Coker’s 433), Yelredo (Coker’s 319).
1973–Coker-102, Coker 240, Coker-Stuart (all three are
vegetable-type soybeans). Address: 222 Holly Dr., Hartsville,
SC 29550. Phone: 843-332-0135.
340. Hymowitz, Ted. 2003. Update on soybean rust
(Interview). SoyaScan Notes. Sept. 4. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: Ted’s interest in soybean rust started in 1985
when he visited Taiwan and saw the terrible damage that
soybean rust was inﬂicting on Taiwan’s soybean crop. At the
time he was collecting wild perennial Glycine species, which
are relatives of the cultivated soybean. He wrote a proposal
to USAID in Taiwan asking them to test his wild relatives for
resistance to soybean rust. AID accepted the proposal, grew
his 12 wild perennial species on plots in Taiwan, and found
that 23% of accessions were, in fact, resistant to soybean
rust–a major, pioneering discovery! In 1992 Hymowitz and
colleagues published the following scientiﬁc paper: Hartman,
G.L.; Wang, T.C.; Hymowitz, T. 1992. “Sources of resistance
to soybean rust in perennial Glycine species.” Plant Disease
76(4):396-99. April.
Ted and his colleagues then learned how to cross some
of the wild perennials with Glycine max, the cultivated
soybean. When he proposed that these now be tested, AID
had lost interest.
For many years E.E. Hartwig believed he had found
3-4 genes for resistance to soybean rust. But more careful
testing recently revealed that there is no known resistance to
soybean rust in the cultivated soybean.
Today soybean rust causes huge economic losses to
soybean producers in many countries. In Brazil, for example,
the loss in yield due to rust in one recent year was $700
million and the cost of fungicides was $500 million, for a
total cost of $1.2 billion. Meanwhile, soybean rust is moving
north from Brazil toward the United States. It is now in
the state of Bahia. About 6-7 months ago Ted submitted
a proposal on soybean rust to the North Central Soybean
States; it included 7 researchers from various states and the
USDA. They turned it down ﬂat. Then North Central passed
it on to the United Soybean Board (USB), who showed a
little interest and said that might fund it starting next January.
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They don’t seem to realize that developing resistance to this
disease will take time.
But now, the USB, whose policy on rust has long been
“If its not here, we’re not interested,” is starting to roll the
drums and engage in public relations campaigns–but they
are not taking any meaningful action. “It’s all garbage, just
politics.”
Some of Ted’s material is now being tested by private
seed companies outside the USA in countries where soybean
rust is already widespread.
Update: 2003. Oct. 1. The USDA is increasing its
monitoring of rust, especially along our borders. They are
also trying to collect rust samples from other countries–the
very countries USDA and the American Soybean Assoc.
refused to help with their soybean programs in the 1980s.
As soybeans breeders look for resistance to rust, they look
ﬁrst in the basic germplasm collection for Glycine max. If
they ﬁnd none there, they look for it next in the wild annual
soybean, Glycine soja. If they ﬁnd none there, they go look
for last in the wild perennial Glycine species. Ted has proved
that it exists there. But to complete the cross and incorporate
those genes into our best soybean varieties requires a
commitment of time and money, to pay for a team of people
to work on the project. Presently, Ted is the only salaried
person in this ﬁeld at the University of Illinois; everyone else
works on grants. Address: Prof. of Plant Genetics, Dep. of
Crop Sciences, Univ. of Illinois, Urbana, Illinois.
341. Singh, B.B. 2004? Success of soybean in India: The
early challenges and pioneer promoters (Web article). www.
asianagrihistory.org/pdf/articles/successofsoyabean.pdf 7 p.
[21 ref]
• Summary: An excellent undated history by a very
knowledgeable source.
Contents: Abstract. Soybean in India–early attempts.
Soybean in India- new attempts and challenges: developing a
market for soybean, developing improved soybean varieties,
ﬁnding a niche for soybean production, political will and
private sector support. Future challenges. Acknowledgment.
“Abstract: Soybean originated in China and was
introduced to India centuries ago through the Himalayan
routes, and also brought in via Burma (now Myanmar)
by traders from Indonesia. As a result, soybean has been
traditionally grown on a small scale in Himachal Pradesh, the
Kumaon Hills of Uttar Pradesh (now Uttaranchal), eastern
Bengal, the Khasi Hills, Manipur, the Naga Hills, and parts
of central India covering Madhya Pradesh. Because of its
high protein and oil content, and other attributes such as
its beneﬁcial effects on soil fertility, several attempts were
made in the past to popularize soybean cultivation in India.
However, these initiatives were far from successful, mainly
because of the inadequate knowledge about its cultivation,
lack of high-yielding varieties, lack of marketing, and
unfamiliarity with its utilization. To deal with the country’s

perennial protein malnutrition due to the stagnant pulse
production, fresh efforts were initiated in the mid-1960s
by the G B Pant University of Agriculture and Technology
(GBPUAT), Pantnagar (Uttaranchal) and the Jawaharlal
Nehru Krishi Vishwa Vidyalaya, Jabalpur (Madhya Pradesh),
in collaboration with the University of Illinois, USA to
popularize soybean cultivation in India. The preliminary
trials conducted at Pantnagar in 1965-66, using soybean
varieties from southern USA, yielded 3 to 4 t (metric tons)
per ha within 110-130 days, which prompted the Indian
Council of Agricultural Research (ICAR) to initiate, on 1
April 1967, an all-India project for coordinated research on
soybeans. Through the well-coordinated and collaborative
efforts of a number of national, international, and privatesector organizations over the years, soybean has now become
an important crop in India. From about 11,000 ha until 1961,
soybean occupied over 6 million ha in 2003 producing over
6 million t. This has made India the 5th largest producer of
soybean in the world today. Among the many partners in
this success story, GBPUAT played a major role in the initial
phase of soybean variety improvement, soybean market
development, and coordination of the national soybean
research and development in India.”
Developing new soybean varieties: “Therefore,
breeding for resistance to yellow mosaic and rust as well
as for increased seed longevity was the major challenge for
soybean breeders in India.
“The soybean breeding program at Pantnagar led by
the author screened about 1,400 available germplasm lines
in 1970, but none of these were found to be resistant [to
yellow mosaic or soybean rust; two devastating soybean
diseases]. Therefore, the USAID advisors present at
Pantnagar were requested to arrange import of the world
collection of soybean germplasm lines maintained by the
United States Department of Agriculture (USDA). Initially,
the USAID advisors were not sure that the USDA would
donate the entire soybean germplasm collection to India.
But after personal appeal, and the urgency explained by
the author to R.L. Bernard (Head, Soybean Germplasm at
the University of Illinois) and E.E. Hartwig (Head of the
Soybean Germplasm at Stoneville, Mississippi), both of
them agreed to provide the entire set of soybean germplasm
lines maintained by them. The author had done his PhD from
the University of Illinois under the cosupervision of R.L.
Bernard, and he had also met E.E. Hartwig in professional
meetings. A total of about 3500 lines were packed and sent
to India through USAID. Some of the lines were rejected
by the Plant Quarantine Ofﬁce at Delhi, and a total of 3047
lines were screened in 1971 and followed up in 1972 for
resistance to yellow mosaic and rust. Of these, only two
lines–PI171443 [a cultivated soybean (G. max), originally
from China] and Glycine formosana (a wild soybean, also
from China) were found completely resistant to yellow
mosaic. Six lines–Fusanaridaizu (PI200465), Gakubun
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(PI200466), Hondadaizu (PI200477), Keburi (PI200490),
Komata (PI200492), and PI224268–all from Japan, were
resistant to rust (Singh et al., 1974). Genetic studies revealed
that the inheritance of resistance to rust was controlled by a
single dominant gene (Singh, 1977), whereas the inheritance
of yellow mosaic was controlled by two pairs of recessive
genes (Singh and Malick, 1978). These resistant sources
were used in a hybridization program, and a number of
varieties were developed that combined the resistance with
high yield potential and good seed viability. Without the
germplasm from USDA, the soybean breeding program at
Pantnagar would have reached a dead end.
“Seed viability during storage was observed to be
related to seed size: varieties with a 100-seed mass of more
than 15 g lost viability quickly, whereas varieties with a
100-seed mass of 10 g or less showed little loss of viability
even after a year. However, these small-seeded varieties had
low yield and low oil content. On the other hand, varieties
with a 100-seed mass of 12-15 g maintained good viability
for 7-8 months, had good yield potential, and contained high
levels of oil and protein. Therefore, seed mass became one of
the selection criteria in the breeding program for improved
seed viability. These ﬁndings paved the way for a systematic
soybean breeding program, and a number of new improved
varieties were developed (Singh, 1975; Singh and Saxena,
1975). A few of the improved varieties were tested at many
locations under the All-India Coordinated Soybean Research
Project and subsequently released for general cultivation in
India. Of these, Ankur, Alankar, PK-262, PK-327, and PK308 were moderately resistant to yellow mosaic, whereas
PK-416 was almost immune to the virus. In addition to
these varieties, several others were developed at Jabalpur
and Delhi, and released for the northern and central parts
of India. Along with the variety improvement program,
considerable research was also done by agronomists,
microbiologists, plant pathologists, entomologists, food
scientists, and economists under the auspices of the national
coordinated project (Saxena et al., 1971). This led to the
development of a complete package of practices for soybean
production for different agroclimatic zones and cropping
systems, and to the initial spread of soybean cultivation
in parts of Uttar Pradesh and Madhya Pradesh.” Address:
International Inst. of Tropical Agriculture (IITA), Kano
Station, Sabo Bakin Zuwo Road, PMB 3112, Kano, Nigeria.
Phone: email: bbsing@cgiar.orgh.
342. Hymowitz, Ted. 2005. Work with the Alliance for
Progress in Brazil (1964-1966) to help develop the Brazilian
soybean industry (Interview). SoyaScan Notes. March 31.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: In Brazil, Ted brought together private
companies, universities, government organizations, etc. to
work together on a cooperative basis to develop improved
soybean varieties suited for Brazil. That is what INTSOY

was all about in its heyday; it encouraged a number of
tropical and subtropical countries to look to the potential
of the soybean for human food. One problem was ﬁnding
competent stafﬁng in other countries, where politics and
corruption often played a role in the selection.
The Alliance for Progress and USAID were the main
organizations responsible for the development of Brazil’s
soybean program in the 1960s. Before that, soybeans had
been grown mainly in Rio Grande do Sul, with a little bit
in Sao Paulo and Parana. The soybean program was sort of
a ﬂuke, because the U.S. was forbidden to help Brazil on
cotton. Ted was paid by Alliance for Progress; it was the
most successful program they’ve ever had, and now they
have to keep quiet about it–lest U.S. soybean farmers learn
that the Alliance was helping Brazilian farmers become their
competitors.
At the time Ted was there (1964-1966) Brazil’s economy
was in poor condition. Their agricultural research was
even worse. Part of the Alliance’s mission was to establish
new organizations in Brazil to promote agriculture and
agricultural research. EMBRAPA and all its activities came
about as a result of the work that Ted’s group did–although
Ted was a young man quite low on the U.S. pecking order.
Ted was in charge of coordinating the soybean program.
Romeo Kiihl has been Brazil’s main soybean breeder
for the past 30 years. Ted selected him when he was an
undergraduate at the University of Sao Paulo agricultural
school, in Piracicaba (state of Sao Paulo). He was 4th in his
class; his father was a tailor. Ted brought him to Campinas
(where Ted lived) and put him into English language school,
then sent him to Mississippi to work with Edgar Hartwig
(Ted signed the papers). He got his PhD in soybean breeding
under Hartwig, then returned to Brazil and began to work
in Sao Paulo at the Instituto Agronomico. After several
years, EMBRAPA was formed in Londrina to specialize
in soybeans. Kiihl moved to EMBRAPA and became the
soybean breeder for all of Brazil.
This important part of soybean history in Brazil has
never been properly told. Ted has all the documents, and his
friend Werner Baer, an economist, has asked him to write the
story for publication in his economist primer, a think book
that comes out about every 5 years. Ted plans to do it, in part
because Brazilian soybean historians do not acknowledge
this important American contribution to their success. They
have acknowledged some individuals. For example, J.B.
Sinclair (plant pathologist) got an award because he trained
many Brazilians at the University of Illinois–including
Tadashi Yorinori, who is now the head plant pathologist in
Brazil, now doing a lot of work on soybean rust. But the
Americans who lived and worked there such as Ted, Henry
Shands (plant breeder), and Kirk Athow (pathologist, no
longer living)–have never been recognized. Yet statistics
from 2003 show that Brazil was the world’s 2nd largest
soybean producer (52,000,000 metric tons), after the USA
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(74,291,000), and India was the world’s 5th largest producer
(4,000 tonnes) after Argentina and China.
The University of Illinois has also played a major role
in India’s soybean success story. PIRDS (a name coined
by Earl Leng) was the name of the University of Illinois
soybean program in India before Ted got on board. Earl
Leng introduced modern soybean trials to India; he did a
small experimental trial–nothing was published except his
report. Leng also shot a dangerous tiger (of Kumaon) on
his university campus. The University of Illinois sent to
India to replace Earl Leng for 6 months. Ted simply took
that procedure for soybean variety testing that had been
developed in Brazil and transported it to India. He set out
the ﬁrst major trials, and 5-6 journal articles resulted. The
Indians have given the Illinois program the credit it is due.
Hymowitz also went to Indonesia, Rumania, Yugoslavia,
Hungary, Argentina (to the ﬁrst technical meeting, then
made an oral report to the Minister of Agriculture) and made
contributions.
Some American farmers on state and national soybean
boards don’t like Americans like Ted helping their
counterparts in other countries. But Ted believes their view
of the world is much too narrow. “It’s a two-way street.”
For example, now that Asian soybean rust has arrived in the
USA, we need the help of Brazil to ﬁnd out which fungicides
and machines are effective in combating this rust, what is the
life cycle of the organism, when do you apply fungicides,
how often and in what concentrations, etc. We also need their
soybean germplasm–including that of living wild perennial
relatives of the soybean which Ted has collected in many
countries. So we need good, cooperative relationships with
other soybean producing countries. Sometimes we help
them, and when we need information and help, they will
help us. The demise of INTSOY as a major player in its
heyday was due to the narrow tunnel vision of American
soybean farmers, the American Soybean Association–and to
Senator Dale Bumpers, whose famous amendment prohibited
INTSOY from continuing its work with soybean production
and breeding abroad. Right now the U.S. is conducting a trial
with Asian soybean rust in Paraguay. Address: Prof. of Plant
Genetics, Dep. of Crop Sciences, Univ. of Illinois, Urbana,
Illinois.
343. Delta Democrat-Times (Greenville, Washington Co.,
Mississippi). 2009. Winifred Barber Hartwig. Jan. 24.
• Summary: See next page. “Leland–A funeral Mass for
Winifred Barber Hartwig, 96, of Greenville and formerly
of Leland will be at 11 a.m. Monday at St. James Catholic
Church, Leland. She died Jan. 22, 2009, at Magnolia
Gardens, Greenville. Burial will be in Leland-Stoneville
Cemetery, Stoneville, under the direction of Boone Funeral
Home, Leland.
“Mrs. Hartwig was born in Lac Qui Parle County,
Minnesota, on May 21, 1912, at the home of her parents,

Galen and Cleo Barber. A graduate of the University of
Minnesota, she earned a degree in home economics and a
minor in science and sociology in 1934. Mrs. Hartwig also
attended graduate school at Columbia University in New
York City, where she studied family living.
“On June 25, 1939, she married the late Dr. Edgar
E. Hartwig, a USDA research agronomist for soybean
production research. The couple spent the ﬁrst 10 years of
their marriage studying and working around the country and
ﬁnally settled in Leland, Mississippi, in 1949.
“Mrs. Hartwig spent her time traveling the world
and speaking to clubs and churches around the state. She
became an accomplished artist, a collector of ﬁne artifacts
from around the world, a gardener and an expert on home
furnishings and food. Mrs. Hartwig was a communicant
of St. James Catholic Church in Leland, a member of the
Deer Creek Garden Club, the Leland Junior Auxiliary and
the Federated Women’s Clubs in both North Carolina and
Mississippi. In 1983, she was named life member of the
Garden Clubs of Mississippi.
Mrs. Hartwig was preceded in death by her husband in
1996; her mother in 1964; her father in 1967; her brother,
Donald Barber, in 1985; and a sister, Mary Edna Petterson, in
1996.
“She is survived by one niece, Marieta Maudal of
Wheaton, Minn.
“In lieu of ﬂowers, memorials may be made to the
Mississippi State University Foundation for the Edgar E. and
Winifred B. Hartwig Endowed Scholarship, P.O. Box 6149,
Mississippi State, MS 39762.”
344. Delta Farm Press. 2010. Companies promise better
southern soybeans. Jan. 15. Online Exclusive.
• Summary: “Think back to the days when a group of
dedicated plant breeders devoted their lives to developing
the best possible soybean varieties for the South. No one
did it better than Edgar E. Hartwig, who went to work as a
USDA-Agricultural Research Service soybean breeder at
Stoneville, Mississippi. For the next 47 years, he regularly
turned out Southern varieties, many named after Confederate
generals: Lee, Hood, Hill, Bragg, Pickett, Bedford, Semmes
and Nathan, among them, along with others like Centennial,
Alamo, Vernal and Lyon.
“Today, though breeding work continues at research
stations across the South, much of the development comes
from the big seed companies putting their biotech traits into
varieties. It’s natural for them to focus on the big Midwest
market for their soybeans. Now, though, the companies say
they are putting more research effort on Southern soybeans.”
345. Delta Farm Press. 2013. Mississippi farmers invest
in soybean education: The Mississippi Soybean Promotion
Board. April 19. Online Exclusive.
• Summary: “Mississippi Soybean Promotion Board (MSPB)
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investment in the Edgar E. Hartwig Endowed Chair in
Soybean Agronomy will enhance soybean research, teaching
and service at Mississippi State University (MSU) for years
to come.
“Named after the late Edgar E. Hartwig, a renowned
soybean breeder, MSPB’s investment will help fund an
endowed chair in MSU’s Department of Plant and Soil
Sciences. “’We are excited to partner with Mississippi
State University, the Hartwigs and our industry partners to
establish this chair focused on soybean production,” says
Jimmy Sneed, soybean farmer from Hernando and former
chairman of MSPB...’”
“Hartwig spent 47 years with the USDA’s Agricultural
Research Service.”
346. Roth, Matthew D. 2013. Magic bean: the quests that
brought soy into American farming, diet and culture. PhD
thesis, Rutgers, The State University of New Jersey. iii + 530
p. Oct. 28 cm. [1002 + 1208 footnotes + 45 endnotes]
• Summary: Contents: Introduction: A Century of Soybeans
Chapter 1: Crossings: The Picture Bride: Tsuru
Yamauchi. The Missionary: Harry Miller. The Plant
Explorer: Frank N. Meyer.

Chapter 2: Footholds: The Agronomist: William J.
Morse. The Emissary: Yamei Kin. The Missionary.
Chapter 3: Field Days: The Extension Specialist: J.C.
Hackleman. The Salesman: A.E. Staley. The Agronomist.
Chapter 4: Manifold Uses: The Industrialist: Henry
Ford. The Chemist: Percy Lavon Julian. The Board: Chicago
Board of Trade. The Missionary.
Chapter 5: Wartime Substitute: The Picture Bride. The
Nutritionists: Clive and Jeanette McCay. The Investigator:
Warren Goss.
Chapter 6: Hidden Ingredient: The Congressman:
William Poage. The Breeder: Edgar E. Hartwig. The
Middleman: Dwayne Andreas. The Chemist.
Chapter 7: Soytopia: The Writer: Harry Harrison. The
Guru: Stephen Gaskin. The Artisans: William Shurtleff and
Akiko Aoyagi. The Picture Bride.
This book is a series of carefully researched, well
written and well documented biographies of various men,
women and institutions that were important in introducing
soybeans and soyfoods to the United States. Some of the
men and women whose detailed biographies are presented
here (such as William Morse, Henry Ford or Harry Miller)
are well known to those interested in the history of soybeans
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and soyfoods in the USA; yet in each case many important
and interesting new details are added to the life story of each
person. Other men and women discussed here (such as Harry
Harrison, William Poage, Tsuru Yamauchi or Yamei Kin) are
largely unknown to soybean historians, and their inclusion
in this thesis will help to ensure that they are given the place
they deserve in future histories of soybeans and soyfoods in
the United States.
The footnotes and bibliography are a treasure. The
bibliography, containing 1,002 references, is divided into two
sections: (1) Archival sources. (2) Books, chapters, articles,
and webpages. Each of the seven chapters has its own series
of footnotes, whose numbering starts over again with one at
the beginning of each chapter, for a total of 1,208 footnotes.
In addition, at the end of the bibliography is a section titled
“Notes” which contains 45 numbered notes.
Why so many new bibliographic references? First,
because the author did extensive archival research, much
of it in archives that have not been previously examined for
material on soy. Second, because in recent years many books
and periodicals (including newspapers) have been scanned,
digitized and made available to researchers and the general
public. A search, for example, on “Yamei Kin” will produce
a wealth of results in unexpected places.
Containing much new and interesting information, this
thesis is not, however, a history of soybeans or soyfoods
in the United States. Rather, it presents various important
sections and subsections of that larger history.
Contents: Introduction: A century of soybeans.
1. Crossings: The picture bride–Tsuru Yamauchi, The
missionary–Harry Miller. The plant explorer–Frank N.
Meyer.
2. Footholds: The agronomist–William J. Morse, The
emissary–Yamei Kin, The missionary [Harry W. Miller].
3. Field days: The extension specialist–J.C. Hackleman,
The salesman–A.E. Staley, The agronomist [William Morse].
4. Manifold Uses: The industrialist–Henry Ford, The
chemist–Percy Lavon Julian, The board–Chicago Board of
Trade, The missionary [Harry Miller].
5. Wartime substitute: The picture bride [Tsuru
Yamauchi], The nutritionists–Clive and Jeanette McCay, The
investigator–Warren Goss.
6. Hidden Ingredient: The congressman–William Poage,
The breeder–Edgar E. Hartwig, The middleman–Dwayne
Andreas, The chemist [Percy L. Julian].
7. Soytopia: The writer–Harry Harrison, The guru–
Stephen Gaskin, The artisans–William Shurtleff and Akiko
Aoyagi, The picture bride [Tsuru Yamauchi].
Bibliography.
When asked about the unusual structure of the table of
contents and the thesis, the author replied (7 Dec. 2015):
“The short answer is that the way I structured the dissertation
was probably too complicated by half. The idea was to
anchor each chapter section to a person, each of whom

was either important in their own right and/or was a standin for a larger group. Morse, of course, was both: a key
ﬁgure and a representative USDA ‘agronomist.’ The titling
convention was to have the speciﬁc person named the ﬁrst
time they appeared, but have only the generic name, such as
Agronomist, appear in subsequent chapter-section names.
Yamauchi, while not central in her own right, was a way to
anchor sections about the Japanese-American community;
hence her appearance in three chapters.” Address:
Philadelphia, Pennsylvania 19123.
347. Yue, Yanlei; Liu, N.; Jiang, B.; Li, M.; Wang, H.; Jiang,
Z.; Pan, H.; Xia, Q.; Ma, Q.; Han, T.; Nian, H. 2017. A single
nucleotide deletion in J encoding GmELF3 confers long
juvenility and is associated with adaption of tropic soybean
(Letter to the editor). Molecular Plant 10(4):656-58. April 3.
[8 ref]
• Summary: “Dear Editor, Wild soybean is a typical shortday plant that begins ﬂowering when the days are shorter
than its critical photoperiod. Soybean was domesticated
in the temperate region of East Asia at the relatively high
latitude, and the breeding and release of soybean varieties
have historically centered on mid- and high-latitude
temperate regions. Low-latitude areas with tropical and
subtropical climates were previously considered unsuitable
for soybean production because most temperate soybean
varieties exhibited precocious ﬂowering and early maturity
and suffered from low yields.
“The discovery and introduction of the long juvenile
trait into soybean varieties in the 1970s (Hartwig and Kiihl,
1979) fundamentally changed global soybean production
in a way that has had an enormous inﬂuence on commodity
markets. This trait delays ﬂowering and thereby ensures
sufﬁcient vegetative growth prior to the developmental
transition to reproductive growth. The long juvenile trait thus
solved the early maturation and low yield problems that had
hitherto prevented economically viable soybean production
in low-latitude regions (Destro et al., 2001). The United
States and Brazil pioneered the introduction of the long
juvenile trait in low-latitude soybean breeding programs.
Brazil has expanded its soybean production enormously,
from 1 million hectares in 1970 (Brown, 2004) to over
33 million hectares in 2016...” Address: 1-2. State Key
Laboratory for Conservation and Utilization of Subtropical
Agro-Bioresources, South China Agricultural University,
Guangzhou 510642, China.
348. Roth, Matthew D. 2018. Magic bean: the rise of soy in
America. Lawrence, Kansas: University Press of Kansas. xi
+ 356 p. June. Illust. Index. 23 cm. [86 + 1085 endnotes]
• Summary: This is the best book we have seen to date
on the history of soybeans and soyfoods in the United
States. Contents: List of illustrations. Acknowledgments.
Introduction: Destined to Succeed? 1. Crossing Oceans.
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2. Jumping the Gun. 3. Taking Root. 4. Exploring All
Avenues. 5. Answering the Call. 6. Pushing the Boundaries.
7. Thriving in the Shade. 8. Rising into View. 9. Cresting the
Peak. Epilogue: Here to Stay?
This outstanding book, based on the author’s PhD
thesis, is a series of carefully researched, well written and
well documented biographies of various men, women and
institutions that were important in introducing soybeans and
soyfoods to the United States. Some of the men and women
whose detailed biographies are presented here (such as
William Morse, Henry Ford or Harry Miller) are well known
to those interested in the history of soybeans and soyfoods
in the USA; yet in each case many important and interesting
new details are added to the life story of each person. Other
men and women discussed here (such as Harry Harrison,
William Poage, Tsuru Yamauchi or Yamei Kin) are largely
unknown to soybean historians, and their inclusion in this
thesis will help to ensure that they are given the place they
deserve in future histories of soybeans and soyfoods in the
United States.
The notes (endnotes), footnotes and bibliography are a
treasure. Each chapter has its own series of endnotes, whose
numbering starts over again with one at the beginning of
each chapter, for a total of 1,085 endnotes. The bibliography,
containing 86 references, is divided into two sections: (1)
Archival sources. (2) Books, chapters, and articles.
Why so many new notes and bibliographic references?
First, because the author did extensive archival research,
much of it in archives that have not been previously
examined for material on soy. Second, because in recent
years many books and periodicals (including newspapers)
have been scanned, digitized and made available to
researchers and the general public. A search, for example, on
“Yamei Kin” will produce a wealth of results in unexpected
places. Rather, it presents various important sections and
subsections of that larger history.
Contents: Introduction: A century of soybeans.
1. Crossings: The picture bride–Tsuru Yamauchi, The
missionary–Harry Miller. The plant explorer–Frank N.
Meyer.
2. Footholds: The agronomist–William J. Morse, The
emissary–Yamei Kin, The missionary [Harry W. Miller].
3. Field days: The extension specialist–J.C. Hackleman,
The salesman–A.E. Staley, The agronomist [William Morse].
4. Manifold Uses: The industrialist–Henry Ford, The
chemist–Percy Lavon Julian, The board–Chicago Board of
Trade, The missionary [Harry Miller].
5. Wartime substitute: The picture bride [Tsuru
Yamauchi], The nutritionists–Clive and Jeanette McCay, The
investigator–Warren Goss.
6. Hidden Ingredient: The congressman–William Poage,
The breeder–Edgar E. Hartwig, The middleman–Dwayne
Andreas, The chemist [Percy L. Julian].
7. Soytopia: The writer–Harry Harrison, The guru–

Stephen Gaskin, The artisans–William Shurtleff and Akiko
Aoyagi, The picture bride [Tsuru Yamauchi].
Bibliography.
When asked about the unusual structure of the table of
contents and the thesis, the author replied (7 Dec. 2015):
“The short answer is that the way I structured the dissertation
was probably too complicated by half. The idea was to
anchor each chapter section to a person, each of whom
was either important in their own right and/or was a standin for a larger group. Morse, of course, was both: a key
ﬁgure and a representative USDA ‘agronomist.’ The titling
convention was to have the speciﬁc person named the ﬁrst
time they appeared, but have only the generic name, such as
Agronomist, appear in subsequent chapter-section names.
Yamauchi, while not central in her own right, was a way to
anchor sections about the Japanese-American community;
hence her appearance in three chapters.” Address:
Philadelphia, Pennsylvania 19123.
349. Roth, Matthew D. 2018. The work of Edgar E. Hartwig
with soybeans. In: Matthew D. Roth. 2018. Magic Bean: the
Rise of Soy in America. Lawrence, Kansas: University Press
of Kansas. xi + 356 p. June. [86 + 1085 endnotes]
• Summary: Matthew Roth, an outstanding researcher and
writer, has some very interesting insights on the work of
Edgar Hartwig:
Pages 162-69: “Rise of the Confederate Cultivars:
Beginning in 1948, Soybean Digest presented a helpful US
map alongside its annual article on recommended soybean
varieties, placing the names of the best-adapted, highestproducing cultivars for each state within that state’s outlines.
The names were densest in the Corn Belt, indicating that
varietal work was most active where soybeans were most
frequently grown. The map itself did not extend west
beyond Texas. For the most part, there was no overarching
logic in the names listed, as there had not been since the
practice of designating soy cultivars with single proper
names was established in 1907. It was up to the whim of
individual breeders. There was a tendency in the North to
name varieties after Indian tribes and American presidents:
Chippewa, Blackhawk, Ottawa, Wabash, Adams, Madison,
Monroe, Lincoln–as well as Lindarin, a portmanteau of
Lincoln and Mandarin. But there were also names like
Acme, Comet, Harosoy, Ford, Hongkong, Renville, Capital,
Clark, and Kent. Southern soybeans had names as diverse as
Ogden, Dorman, Dortchsoy, Roanoke, JEW 45–based on the
initials of its original cultivator–Bienville, Improved Pelican,
and, CNS.
Beginning in the mid-1950s, however, there were a
smattering of Lee and Jackson soybeans appearing south
of what had been the Missouri Compromise Line. Within
a decade these had been joined by Bragg, Hampton, Hill,
Hood, and Pickett, all unambiguously named after historical
generals of the Confederacy (ﬁgure 6.2). Moreover, by this
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time, all of the former southern varieties had disappeared
from the maps. The Confederate cultivars dominated
the region, signaling a sea change both in the practice of
soybean breeding and the course of southern agriculture.
The sharecropping system that had so limited the spread of
soybeans in the 1910s had ﬁnally fallen away. In the process,
farming became much more of a strictly white pursuit.
The man who began naming soybeans after Confederate
generals was Edgar Hartwig, a Minnesotan who received his
PhD in agronomy from the University of Illinois in 1941.
He then worked at the USDA under William Morse, whom
he would later classify as an ‘agriculturalist’ rather than a
‘soy-bean breeder:’ Morse had developed new varieties by
painstakingly sorting out lineages that self-pollination had
made genetically uniform. Occasionally, he would discover
a genetic cross that occurred naturally in the ﬁeld. This
approach was productive because of the amazing richness
of the genetic material imported from Asia. To Hartwig,
however, this was not serious breeding. He represented
a new generation that sought to ‘artiﬁcially’ breed novel
soybean varieties that embodied desired sets of traits.
“At the University of Illinois in the early 1930s, C.M.
Woodworth had created the ﬁrst chromosome maps of the
soybean to better understand the genetic underpinnings of,
and linkages between, given traits. When it was established
in 1936, the US Regional Soybean Industrial Products
Laboratory at Urbana likewise included a soybean breeding
program (52). In 1949, the soy germplasm collection,
dedicated to preserving viable seeds of all surviving
introductions, was established in Urbana. It had a southern
counterpart in Stoneville, Mississippi, which Hartwig
supervised beginning in 1951 (53). Guided by extensive
tables of traits, Hartwig and his team developed a method
of ‘backcrossing’ speciﬁc genes into new soybean varieties.
This involved crossing two varieties, then breeding one of
the varieties with successive generations of crosses until only
one trait remained from the second variety. The method was
straightforward in principle but particularly challenging in a
self-pollinating plant like the soybean (54).
“In 1948, the southern cultivars on the Soybean Digest
map were mainly developed through observation and
selection. On the coastal plain of South Carolina, John E.
Wannamaker, a farmer and seed dealer who mainly bred
cotton but also had an interest in soybeans, tagged any
plant that looked different or promising. By this method, he
discovered a variant of the Clemson variety that he named
Clemson Non-Shattering, or CNS, because its pods burst less
readily, saving more seed for the harvest. He also developed
several varieties that he named with his own initials: JEW
45 and JEW 46 (55). But the 1948 map also included Ogden,
released in 1943, a harbinger of newer methods. Created
in Urbana through crossing the Tokyo variety with PI
54610, a strain gathered in 1921 in northern China (56), it
was superior to older varieties in its yield of beans and oil,

although its pods were prone to shattering (57). Because of a
cooperative breeding program with agricultural experiment
stations in twelve southern states–the eleven states of the
former Confederacy, as it happened, plus Oklahoma–Ogden
was rapidly tested and subsequently planted throughout the
region as far south as Georgia and Florida. It was a small ﬁrst
step.
The contributions of Hartwig and his colleagues began
to appear in the early 1950s. Dorman, developed by Hartwig
and Leonard Williams of the University of Missouri, was
released in 1952. Adapted to the heavy clay soils of the
Mississippi Delta, its beans, like that of Ogden, had a high
oil content, but its pods were far less given to shattering.
The ﬁrst variety developed by Hartwig alone, released in
1953, was Jackson. Its chief advantage, aside from a high
oil content and increased disease resistance, was its height.
A variety’s height typically diminished the farther south it
was planted. Even as far south as the Gulf Coast, however,
Jackson averaged 32-34 inches, the threshold for being
easily harvested with a combine (58), Hartwig would later
list Jackson among the varieties named after Confederate
generals, although upon its release the source of its name was
arguably ambiguous (59). The Lincoln soybean, released a
decade earlier, was the premiere variety in Illinois. Hartwig’s
soybean, well adapted to Georgia and the Gulf States, may
have honored not the Confederate general Stonewall but
rather the famously tall Andrew Jackson, who won glory in
New Orleans and who, as president, removed the Cherokee
people from Georgia. The name of Hartwig’s next release
was less ambiguous.
“Both of Lee’s parental strains were well-known
cultivars, easily available to breeders, that had failed to
live up to their anticipated commercial potential. S-100, a
cross that had occurred naturally between two Manchurian
varieties, was released as an oilseed variety in Missouri,
but its oil content proved to be rather low, so crushers soon
discouraged farmers from planting it. CNS, the variant of
the Clemson variety discovered by Wannamaker, had also
failed to catch on, but in addition to being nonshattering
it possessed a highly desirable trait: resistance to bacterial
pustule disease. In 1948, Hartwig isolated a third-generation
cross of 1-00 and CNS that combined resistance to bacterial
pustule disease with ‘good agronomic qualities.’ After
extensive testing, he handed it over to experiment stations
cooperating with the Soybean Laboratory, which conducted
ﬁeld tests from 1951 to 1953 in forty different locations. Lee
was released to commercial growers in 1954, a year after
Jackson. Lee was proclaimed as ‘the most shatter-resistant
variety developed to date,’ and in yield of beans and oil it
was superior to Ogden. It was also less likely to lodge–that
is, tip over under the weight of its pods, a trait measured on
a scale from 1 (erect) to 5 (prostrate). Lee was later-maturing
than Dorman or Jackson, making it well suited to the South’s
longer growing season. As with the two earlier varieties,
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being tall and straight–the very image of a southern general–
permitted more efﬁcient harvesting with a combine (60).
“After Lee, new varieties named after Confederate
generals rapidly appeared over the following decades:
Hood (1958), Hill (1959), Hampton (1962), Stuart (1962),
Bragg (1963), Hardee (1963), Dare (1965), Pickett (1966),
Davis (1966), Semmes (1966), Ransom (1970), Forrest
(1973), and Tracy (1974) (61). Some cultivars were released
multiple times, with years appended to their names–Lee
68, Pickett 71–as they were updated with new genes for
disease resistance. When he upgraded Forrest, however,
Hartwig worked backward through the name of the KKK
[Ku Klux Clan] Grand Wizard and perpetrator of the Fort
Pillow Massacre: Bedford appeared in 1978 and Nathan in
1982. [Note: Nathan Bedford Forrest was elected the ﬁrst
Grand Wizard of the Ku Klux Klan, founded in 1865]. The
pedigrees of these cultivars were remarkably similar. Many
had Dorman, Lee, and Jackson as direct forebears, and
many others used Lee’s sister lines. By the early 1970s, this
raised concerns about the genetic uniformity of American
soybeans, potentially vulnerable to being wiped out en masse
by a single disease” (Continued). Address: Philadelphia,
Pennsylvania 19123.
350. Roth, Matthew D. 2018. The work of Edgar E. Hartwig
with soybeans. In: Matthew D. Roth. 2018. Magic Bean: the
Rise of Soy in America. Lawrence, Kansas: University Press
of Kansas. xi + 356 p. June. [86 + 1085 endnotes]
• Summary: (Continued): “A study released in 1972 by
the National Academy of Sciences pointed out that, of
the soybean introductions from overseas, a small number
showed up disproportionately in the ancestry of current
varieties. These included the introductions that led to Lee:
Clemson, from which CNS was selected, was an ancestor to
68 percent of southern varieties, while a variety called AK,
from which S-100 was selected, showed up in the ancestry of
63 percent. The fact that Lee and Bragg–Jackson x (S-100 x
CNS)–together constituted 58 percent of all soybean acreage
in the [Mississippi] Delta magniﬁed this effect. Above all,
such genetic uniformity was a measure of Hartwig’s success
in isolating desirable traits, then backcrossing them into
varieties already viable in the South (62).
“Hartwig’s introductions coincided with a dramatic
increase in soybean production in the South. The Mississippi
Delta region was the fastest-growing region for soybeans in
the country. Hartwig attributed this growth, unsurprisingly,
to the improved varieties that he had introduced. While
northern China and Manchuria–occupying roughly the
same latitudes as Illinois–had the most productive oilseed
varieties, the soybeans of southern China were lower in
oil content and better suited for animal forage. Thus the
economically valuable characteristics of northern varieties
had to be painstakingly bred into soybeans adapted to
southern day-lengths. Soybeans also suffered from a wider

variety of diseases in the South, requiring breeders to seek a
large number of disease-resistant genes. Enthusiasm in the
South for soybeans during World War II had in fact faltered
on their susceptibility to disease and insects (63).
“But while these traits undoubtedly enabled the spread
of a soybean industry in the South, there were broad
economic shifts that made the soybean viable as a cash crop
in the 1950s where it had not been in the 1910s. One of these
factors was the geography of demand. Prior to the 1950s, the
Midwest was the strongest market for both the oil, used in
paint and margarine manufacturing, and the meal. During the
postwar period, exports became an increasingly important
factor. All exports to the growing European market went
through New Orleans, which became the largest soybean port
in the nation. This did not necessarily give Delta planters a
huge advantage–as the ﬁrst leg of transportation remained
the most costly–but it did level the playing ﬁeld for them.
At the same time, industrial production of meat–especially
of broiler-type chickens, heavy with breast meat–became
signiﬁcant in the South, creating local demand for the meal.
The origins of the broiler industry were in Delaware in
1923, when a farm woman named Cecile Steele supplied
meat chickens to the burgeoning Jewish community of
New York City (64). In the post-World War II period, with
the pioneering efforts of John Tyson in Arkansas and a
national push in agricultural research to ﬁnd the Chicken of
Tomorrow, chicken production expanded exponentially and
settled in a ‘broiler belt’ that extended from Arkansas into
Mississippi, northern Alabama, Georgia, and North Carolina
(65). Soy meal was part of the mixed poultry feeds that
Tyson produced himself, and proximity to soybeans traveling
south to the Gulf gave the regional industry a cost advantage,
which in turn helped foster local growing of soybeans.
“However, the chief value of the soybean lay not only
in newfound demand for soy products but also in the need
to ﬁnd an alternative for the South’s traditional cash crop:
cotton. Both the region and the federal government had
been battling against surpluses of cotton for decades. In
1931, the average price of cotton was lower than it had
been at almost any time since the end of the Civil War. The
original Agricultural Adjustment Act of 1933 plowed under
enough cotton to raise prices. When the AAA was ruled
unconstitutional, a second AAA in 1938 established a system
of acreage allotments, marketing quotas, price adjustment
and soil conservation payments, and crop-storage loans.
Farmers made the most of their allotments by intensifying
cultivation on the acres where they were permitted. During
the war years, cotton production again soared, even as labor
shortages caused acreage to diminish (66). The allotment
system reappeared whenever cotton stocks reached critical
levels, as in 1950 and, following the Korean War, again
in 1954. Much of the cotton cultivation shifted west,
where larger farms made use of irrigation and mechanical
harvesting. In the Mississippi Delta, where smaller farms
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could not as efﬁciently employ the new methods, cotton
acreage declined from a peak of more than 1.2 million acres
to less than 200,000 in 1960, while acreage in soybeans shot
up (67). The soybean did not displace cotton singlehandedly:
it was generally planted as part of a rotation with small
grains, oats, or winter wheat, with one combine able to
harvest them all (68). But it was the soybean that was the
major cash crop of the rotation, the one that ﬁlled the void
left by cotton.
“The advance of the Confederate soybeans signaled
more than the retreat of cotton. It marked the adoption of
mechanized agriculture in the region. Even as productivity
in harvesting cotton increased threefold, soybeans still
represented a substantial savings in labor (69). As a
Louisiana State University bulletin pointed out in 1943, an
acre of cotton required 183.6 hours of labor, whereas an acre
of soybeans required only 9.6 hours (70). This efﬁciency led
to the decline of sharecropping. Pushed out of their shacks,
as lower demand for their labor coincided with the need
to provide clear paths for machines, sharecroppers moved
ﬁrst to rural hamlets, staying nearby to provide labor for
the remaining peak periods. Then they migrated to cities
both inside and outside of the region (71). Some managed
to make the transition to independent farming, but these
were disproportionately white. African Americans, poorer
to begin with, suffered from discriminatory practices on the
part of both private and public lenders, notably the Farmers
Home Administration, which systematically shut out black
applicants from government loans. As with whites, the
nonwhites who continued to farm were more likely to own
their land: the proportion of farms fully owned by their
operators rose from 15 percent to 60 percent, similar to the
proportion of farms owned by whites. But African Americans
were on the land in far fewer numbers (72). By 1997, the
number was down to 19,000, less than 1 percent of American
farm operators (73).
“The new varieties reﬂected these transformations.
Hartwig emphasized the importance of ‘cultural practices’–
that is, the methods of cultivating a crop–in realizing the
value of the new varieties. Fertilizing with lime, potash, and
phosphates was crucial in any but the richest Delta soils.
Resistance to lodging or shattering was important only in
the context of machine harvesting. As Hartwig liked to point
out, shatter-prone soybeans had traditionally made it easier
for ‘Asiatic farmers’ to ‘tramp out the seed’ (74, sic, letter
from Hartwig to Windish, 1981, p. 224). Furthermore, when
other inputs limited the yield of soybeans to 15-20 bushels
per acre, the improved varieties held no advantage. With
more capital-intensive practices, however, a new variety
could yield 45-50 bushels per acre, compared to 28-30 for an
unimproved variety (75). The new varieties were intended as
only one element in a suite of new technologies.
“Hartwig never provided a public explanation for his
practice of naming soybeans after Confederate generals.

He perhaps intended the names to imbue soybeans with
symbolism appealing to the region’s white farmers as he
asked them to abandon King Cotton and adopt northern-style
industrialized agriculture. He transformed the soybean so
that the South might transform itself.” Address: Philadelphia,
Pennsylvania 19123.
351. Roth, Matthew D. 2018. The Farm’s Plenty, the
Integrated Soy Project and the soy dairy in Guatemala. In:
Matthew D. Roth. 2018. Magic Bean: the Rise of Soy in
America. Lawrence, Kansas: University Press of Kansas. xi
+ 356 p. June. [86 + 1085 endnotes]
• Summary: Pages 208-210: In 1974 The Farm (in
Tennessee) founded Plenty, a nonproﬁt corporation whose
mission was to help share the world’s food, resources,
materials and knowledge equitably for the beneﬁt of all.
In 1976 a powerful earthquake struck Guatemala, killing
23,000 and leaving hundreds of thousands homeless. Plenty
quickly swung into action and its ﬁrst international disaster
relief.
“Alerted to the dire need for housing in the wake of the
earthquake, Farm sent three of its best carpenters, who were
soon hired by the Canadian embassy to make use of 700 tons
of building materials. Over the next four years, rotations
of some 200 Plenty volunteers, with the generous support
of the Canadian government, built 1,200 homes, twelve
schools, and a number of clinics, water systems, and CB base
stations in two Guatemalan villages, as well as a two-story
municipalidad indigenes community center that included an
FM radio station that broadcast in Cakchiquel Mayan (24).
Soon there were plans for a soy dairy.
“One of the Plenty volunteers, Darryl Jordan, felt that
‘The Noble Bean’ could greatly beneﬁt villagers forced to
cultivate marginal land (photo 12; Plenty’s Darryl Jordan
talks to Mayan farmers in their soybean ﬁeld). There
were also numerous malnourished babies, some of whom
volunteers were able to nourish back to health with The
Farm’s soy-based infant formula (25). Jordan faced the
challenge, however, of ﬁnding a variety that could thrive
in the highland tropics, whose climate combined short
days and cool temperatures. He obtained the seeds of more
than twenty varieties from INTSOY, based at the National
Soybean Research Laboratory at the University of Illinois.
Having conducted soybean trials in the tropics since 1973,
INTSOY computed the yields of Jordan’s trials. A variety
named Improved Pelican had already shown promise on
the coast of Guatemala, but it did not yield well at high
elevations. Many of the varieties that Jordan planted had
been developed by Hartwig and his colleagues for the
American South, including a number of the Confederate
cultivars: Davis, Forrest, Ransom, and Bragg. Davis and
Forrest ranked among the top four in terms of yield. The
delegation of hippies, knowingly or not, recommended
that Mayans plant a soybean [Forrest] named after a Grand
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Wizard of the Ku Klux Klan (26).
“The ultimate value of the beans would rest on whether
the indigenous people were willing to eat them, so Plenty
did extension work as part of what became its Integrated
Soy Project. Suzy Jenkins, a ‘soy utilization technician,’
taught four women at a time in the Itzapan home of a
Mayan apprentice, Becilia, who translated from Spanish
to Cakchiquel. Students learned simple techniques for
making soymilk and tofu using readily available utensils.
After soaking overnight, soybeans were boiled over an open
ﬁre and ground, if a mill or blender were not available, on
the same stone metate used to grind corn for tortillas. The
puree was then boiled again and strained into a bowl, which
could then be consumed as soymilk. To make tofu, the
demonstrators used vinegar as a curdling agent and simply
strained the curds through cheesecloth. The result was a
mound of soft tofu, rather than a compressed cube. Sliced, it
resembled local farmer’s cheese in appearance, though not
in taste. The tofu was then scrambled in a pan with sauteed
onions, tomatoes, and salt or eaten plain with a little salt
on tortillas or bread. The ‘soy pulp,’ or okara, could also be
fried with onions and vegetables. Students were sent home
with cheesecloth and a small bag of soybeans, initially from
a 1,500-pound supply donated by UNICEF. Suzy and Becilia
taught hundreds of women this way, then trained eighteen
Mayans to carry on the work. By 1980, more than a thousand
men and women in seventy-four villages had been taught
how to make soymilk and tofu. Two hundred of these grew
small plots of soybeans (27).
“The program culminated in the construction of a soy
dairy for the village of San Bartolo in the summer and
fall of 1979. With the help of the Canadian International
Development Agency, Plenty enlisted local masons to
complete the 22-by-44-foot cinder-block building, designed
as a split-level so that the strained soymilk could be gravityfed to the lower ﬂoor where it was turned into tofu. The
Farm supplied equipment–stainless-steel cooking kettles,
industrial blenders, and a soft-serve ice-cream maker–while
the grinding mill was supplied locally. The cauldrons
were fueled by sawdust waste from local sawmills. After
an inauguration attended by several hundred people, La
Lecheria produced 200 pounds of tofu and 35 gallons of
Ice Bean daily, with some of the ice cream handed out free
to school lunch programs (28). The dairy was eventually
managed by locals and remained in operation. One of the
volunteers who helped build the plant commented twenty
years later that it continued to ‘pump out high-protein food,’
and you could ‘see the difference in the kids around the
village. They are bigger, stronger, more energetic, and brighteyed (29).
“La Lecheria was a legacy that outlasted Plenty’s
presence in Guatemala...” Address: Philadelphia,
Pennsylvania 19123.

352. Roth, Matthew D. 2018. Ned Cook and Cook Industries
based in Memphis, Tennessee. In: Matthew D. Roth. 2018.
Magic Bean: the Rise of Soy in America. Lawrence, Kansas:
University Press of Kansas. xi + 356 p. June. [86 + 1085
endnotes]
• Summary: Page 225: “The prospect of high returns
for gambling on soybeans also attracted more typically
ﬂamboyant characters. Ned Cook was the brash scion of
Cook Industries, the Memphis-based cotton-trading company
his father had built (79). He took over the company at a
time when the South was in transition away from cotton,
toward corn and soybeans–a shift enabled by the Confederate
cultivars developed by Edgar Hartwig and his colleagues at
the USDA’s Agricultural Research Service. It was Cook who,
during the Soviets’ 1972 grain-buying spree, managed to sell
them a million tons of soybeans, at the same time making his
fortune by going ‘long’ on soybeans–buying soybean futures
at the same time he was buying soybeans–a double bet on
rising prices for which he had good reason to be conﬁdent.
Unlike Dennis [Richard Dennis], Cook had no compunction
about ﬂaunting his wealth, traveling the world on his
Lockheed JetStar. At the same time, he had moved from the
parochial and, by its own lights, gentlemanly world of cotton
trading to the cloak-and-dagger realm of the international
grain trade. In 1976, Cook Industries was indicted for its
part in an industry-wide underloading scandal–in which
cargoes of grains and soybeans loaded in New Orleans were
systematically skimmed, in particular when bound for ports
in developing countries–although the commodity adviser
who had arranged the scheme in 1970, Phil McCaull, had
left the company by 1972. It was also in 1976 that the staff
who Cook had hired to replace McCaull, whom he called his
‘whiz kids,’ decided to go ‘short’ on soybeans the following
year, betting on a glut that would drive down prices.
The senior vice president in charge of daily trading
was Willard Sparks who, in 1977, stuck ﬁrmly to his belief
that soybeans were overpriced. “Brazil played a part in
confounding Sparks’ predictions, as its farmers unexpectedly
withheld their bumper crop of soybeans from the market.
In previous years, they had released their beans during the
Northern Hemisphere spring–near the time of harvest in the
Southern” Hemisphere. Bunker Hunt bought soybeans in an
attempt to corner the market, evading the 3-billion-bushel
limit placed on speculators by the Chicago Board of Trade
by enlisting the help of other members of the Hunt extended
family to amass more than 20 billion bushels in all.
Cook reported Hunt’s activities to the U.S. Commodity
Futures Trading Commission (CFTC). The Hunts refused
to sell their soybeans without a court battle. By May 1977
Ned Cook had exhausted had exhausted hundreds of millions
of dollars in credit at some 50 banks, and in June 1977 he
suspended the trading of Cook Industries stock. Within a
year the company was dismantled, a process completed in
June 1978 when Mitsui & Co. bought eight grain elevators
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for about $53 million. The high-ﬂying Cook Industries no
longer existed. Address: Philadelphia, Pennsylvania 19123.
353. Roth, Matthew D. 2018. Brave new crop: transgenic
(genetically engineered) soybeans. In: Matthew D. Roth.
2018. Magic Bean: the Rise of Soy in America. Lawrence,
Kansas: University Press of Kansas. xi + 356 p. June. [86 +
1085 endnotes]
• Summary: Page 248-50: “When it came to inserting the
gene into soybeans, however, a usually reliable bacterial
strategy failed. In a technique partly developed by Monsanto.
Agrobacterium tumefaciens transported both the desired
gene and a gene for antibiotic resistance into plant-cell
cultures. Dousing the culture with antibiotics then killed off
the untransformed cells, while the others were coaxed into
growing into full plants. In the case of soybeans, however,
the cells killed by the antibiotic released a poison that in
turn killed the genetically transformed cells. This ‘necrotic
response’ was eventually dealt with, so that A. tumefaciens
became a common tool for genetically altering soybeans
after 2000 (72), but in the late 1980s it prompted a search
for a new technique entirely. This came in the form of
‘microprojectile bombardment’ using a tool popularly
known as a ‘gene gun.’ This was developed at Cornell
starting in 1983 by a plant breeder named John Sanford and
initially involved literally shooting a gun full of tungsten
powder–which could be impregnated with DNA–into
onions. This technique was met with hearty laughter until
collaboration with researchers at the Pioneer Hi-Bred
company successfully reﬁned it to create transgenic maize.
In the meantime, Sanford’s concept inspired a researcher at
a small biotech company in Madison, Wisconsin, to use an
electrically generated shockwave to shoot a strip of Mylar,
covered with DNA-coated microbeads, against a metal
screen, thereby propelling the beads through the screen and
into the target plant cells (ﬁgure 9.1) (73). This was the
method eventually used to bombard Roundup-resistant genes
into soybean somatic embryos, small clusters of cells that
could regenerate into entire plants (74).
“Putting all the pieces together required an agreement
in 1989 among three companies: Agracetus, which had
developed the gene gun; Asgrow, a leading producer
of soybean seeds; and Monsanto, which possessed the
Roundup-resistant gene itself (75). The precision of
biotechnology, and its ability to introduce novel genes
from unrelated species as far aﬁeld as bacteria, promised to
accelerate genetic innovation. Some steps remained slow and
painstaking, however. To transfer the glyphosate-resistance
trait from a transformed soybean variety into other cultivars
required the same backcrossing techniques Edgar Hartwig
had perfected decades earlier.”
Note 1. The diagram (p. 249) is from U.S. Patent
5,015,580, ﬁled by Agracetus in May 1988.
Note 2. The ﬁrst genetically engineered (Roundup-

Ready) soybeans began to be sold commercially in 1996.
“And it still took years to multiply the seed in sufﬁcient
quantities for the market. It was not until 1995 that Asgrow
was able to set up demonstration projects on farms across
the Midwest, inviting farmers to spray Roundup on ﬁelds
from which they would later witness soybean plants emerge.
By early 1996, Asgrow had sold enough Roundup Ready
Soybean seed to cover a million acres (76).
“This was good business for Asgrow, but the
challenge remained for Monsanto to recover the value of
its investment. It might have simply sought to ‘sell more
damned herbicide,’ using the crop itself as a loss leader.
Some in Monsanto’s herbicide division supported this
approach, to the point of having pushed the company in 1992
to sell Pioneer Hi-Bred the rights to use the Roundup gene in
its soybeans in perpetuity for the bargain-basement price of
a half-million dollars (77). The biotech faction at Monsanto
had the opposite idea. They wanted to use the ever-cheaper
price of Roundup in comparison to competing products to
lure farmers into paying a higher price for resistant seed. If
Roundup cost $15 less per acre than other herbicides, the
reasoning went, farmers would be willing to pay up to $15
more per acre for the seed–at least if the seed companies that
licensed the Roundup gene were willing and able to raise
their prices accordingly (78).
“This was the perennial problem of the seed business:
its products, by their nature, multiplied of their own
accord. By one estimate, in the mid-1980s, the annual rate
of ‘plantback’–farmers cleaning part of their harvest to
provide seed for the next year–was 70 percent for oats, 60
percent for wheat, 50 percent for cotton, and 40 percent for
soybeans (79). That the plantback rate was not higher was
due mostly to the cost, especially for cotton and soybeans,
of maintaining the quality of seed to ensure high rates of
germination. This meant that most seed companies were run
as agricultural services rather than as breeding operations.
Until the 1970s, that work was left largely to the USDA and
breeders such as Hartwig. With the exception of hybrid corn
which did not breed true, compelling farmers to buy new
seed each season–farmers paid for crop innovation through
taxes, not through the price of seed. The situation began to
change after the passage of the Plant Variety Protection Act
(PVPA) in 1971, which extended patent protection to novel
plants in order to entice more commercial seed companies
into varietal development (80). Indeed, by the 1980s there
was a dramatic increase in the work done by commercial
breeders, while the USDA’s Agricultural Research Service
largely abandoned the development of ﬁnished cultivars
(81). One sign of this was that, by 2000, the era of proper
names for soybeans–in honor of Confederate generals
and otherwise–was at an end. Instead, new varieties had
designations like AG2702 and 5344STS (82). The PVPA did
not bar farmers from replanting seeds or even from selling
a limited number of seeds to their neighbors, although this
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became a subject of legal contention that reached all the
way to the United States Supreme Court. The case involved
Asgrow, which had released its highly productive A3127
soybean in the 1970s, and an Iowa farm couple who sold
seed to a man they thought was a farmer but who turned
out to be working undercover for Upjohn, Asgrow’s parent
company. They insisted that this was just a ‘brown-bag’ sale,
neighbor to neighbor, but Asgrow charged that they were
in fact operating a competing seed business (83). The 1995
decision in favor of Asgrow rested on the PVPAs prohibition
on ‘marketing’ patented seeds...”
Page 254: The year 1999 can be seen as “a high-water
mark for enthusiasm for the soybean.” Address: Philadelphia,
Pennsylvania 19123.

University Archives, Univ. of Illinois at Urbana-Champaign,
1408 W. Gregory Dr., Urbana, IL 61801.

354. Robb, Brad. 2018. Grover Shannon: Breeding
proﬁtability into the soybean industry. Delta Farm Press.
Oct. 1. Online Exclusive.
• Summary: “Shannon was mentored by Dr. Edgar
Hartwig, considered by many as ‘Mr. Soybean.’ Hartwig is
credited with developing 90%” of the varieties named after
Confederate generals. Says Shannon: “’Dr. Hartwig was one
amazingly successful soybean breeder.’”

An asterisk (*) at the end of the record means that SOYINFO
CENTER does not own that document. A plus after eng
(eng+) means that SOYINFO CENTER has done a partial
or complete translation into English of that document. An
asterisk in a listing of number of references [23* ref] means
that most of these references are not about soybeans or
soyfoods.

356. Spots at front of book: Biography of Edgar Emerson
Hartwig and his work with soybeans. 2018.
• Summary: (a-e) Genealogical record of the family in
which Edgar Hartwig was a child. He was the 11th and
youngest son of Frederick Wilhelm Hartwig and Mary
Elizabeth Schultz. (f-g) Genealogical record of the family in
which Edgar Hartwig was a partner. His wife was Winifred
Ivern Barber. No record has been found for the date of the
marriage. They had no children. (h) Frederick Hartwig,
Edward’s father.

355. Bertram, Cara Setsu. 2018. Re: Edgar Hartwig at the
University of Illinois at Urbana. Letter (e-mail) to William
Shurtleff at Soyinfo Center, Nov. 27. 2 p. [6 ref]
• Summary: “In regards to Dr. Hartwig’s degrees, he
received his MS in Agronomy in February 1939.
“He received his PhD in Agronomy in February 1941.
“I did ﬁnd his PhD thesis, which was titled ‘Genetic
studies in the genus Melilotus.’ I did ﬁnd that Edgar
Hartwig was a graduate member of Gamma Sigma Delta, an
agriculture honorary society. Here are a couple newspaper
articles [in the Daily Illini school newspaper] that mention in
his initiation: April 18, 1939 and April 21, 1939.” A link to
each article is given.
“I did ﬁnd that Edgar Hartwig was a graduate member
of Gamma Sigma Delta, an agriculture honorary society.
Here are a couple newspaper articles that mention in his
initiation:” April 13, 1939. and Dec. 17, 1940.
“He was also involved in Alpha Zeta. He is listed in the
Illio yearbook:”
1940 Illio University of Illinois yearbook, p. 179 is a full
page for Alpha Zeta, a professional fraternity for students
and industry professionals in the agriculture and natural
resources ﬁelds. Founded in 1897 at Ohio State University,
Alpha Zeta is the ﬁrst and oldest collegiate society for
agriculture. Its goal is “To develop the farm and farm home,
particularly in a state where a chapter is located.” Among the
faculty members is listed Edgar E. Hartwig, Ph.D.
1942 Illio yearbook, p. 208. This page is very similar to
the page in the 1940 Illio yearbook. Hartwig is listed among
the faculty members. Address: Archives Program Ofﬁcer,
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SUBJECT/GEOGRAPHICAL INDEX BY RECORD
NUMBERS
ADM. See Archer Daniels Midland Co.
Africa–Egypt. Named United Arab Republic (UAR) from 19581971 309

American Soybean Association (ASA)–Activities, Ofﬁces, and
Inﬂuence Worldwide (General) 264
American Soybean Association (ASA)–Checkoff Programs
(Legislated / Mandatory Funding. State Programs Starting in North
Carolina in Sept. 1966, National Programs–SPARC–Starting in
1989-1991), and State Promotion Boards (Research & Promotion
Councils) 196
American Soybean Association (ASA)–Honorary Life Members
114, 181, 187

Africa–Ghana (Gold Coast before 1957) 32
Africa–Liberia 192
Africa–South Africa, Republic of (Including four former
Homelands–Bophuthatswana, Transkei, Venda, and Ciskei). Named
Union of South Africa from May 1910 to May 1961 237, 306
Africa–Sudan (Anglo-Egyptian Sudan from 1899-1956) 192
Africa–Tanzania, United Republic of (Formed the Bulk of German
East Africa 1895-1946. Tanganyika existed 1920-1961. Created in
1964 by Merger of Tanganyika and Zanzibar) 192
AGRI Industries, Inc. (Iowa) 244
Agricultural Experiment Stations in the United States 17, 18, 19,
26, 27, 28, 34, 35, 36, 37, 38, 39, 40, 42, 44, 46, 51, 54, 56, 59, 60,
64, 66, 68, 69, 75, 83, 84, 86, 92, 93, 95, 97, 98, 99, 103, 105, 107,
108, 109, 114, 116, 117, 118, 119, 120, 122, 123, 127, 128, 129,
130, 132, 133, 134, 136, 137, 138, 140, 142, 145, 146, 147, 148,
149, 150, 155, 157, 158, 159, 163, 164, 165, 168, 170, 171, 175,
179, 180, 184, 185, 187, 192, 195, 199, 201, 208, 218, 232, 239,
242, 243, 249, 251, 261, 263, 267, 283, 284, 287, 299, 300, 306,
307, 346, 348
Agricultural Research Service of USDA. See United States
Department of Agriculture (USDA)–Agricultural Research Service
(ARS)
Agronomy, soybean. See Cultural Practices, Soybean Production
Allied Mills, Inc. (Formed 6 Aug. 1929) by the Merger of American
Milling Co. (Peoria, Illinois) and McMillen Feed Co. Maker of
Wayne Feeds 181, 244
Allis-Chalmers Manufacturing Co. (Milwaukee, Wisconsin). Made
Farm Equipment (Tractors, Combines) and Soybean Processing
Equipment (Driers, Rolling and Flaking Mills, Solvent Extraction
Units) 178
American Milling Co. See Allied Mills, Inc.
American Soybean Association (ASA)–Activities in the United
States and Canada, and General Information (Headquarters in
St. Louis, Missouri. Established 3 Sept. 1920. Named National
Soybean Growers’ Association until 1925) 264, 342
American Soybean Association (ASA)–Activities, Ofﬁces, and
Inﬂuence in Latin America 340, 342

American Soybean Association (ASA)–Meetings / Conventions
(Annual) and Meeting Sites 45, 114, 196
American Soybean Association (ASA)–Ofﬁcers, Directors (Board),
and Special Committees 196
American Soybean Association (ASA)–State Soybean Associations
and Boards (Starting with Minnesota in 1962) 142, 196
American Soybean Association (ASA)–Strayer. See Strayer Family
of Iowa
American Soybean Association (ASA)–United Soybean Board
(USB, Established 1991, Chesterﬁeld, Missouri) 340
American Soybean Association–Research Foundation (ASARF,
1965-1980), Market Development Foundation (ASAMDF, ASMDF,
1977-1980), and American Soybean Development Foundation
(ASDF, Dec. 1980--1991) 196
Amino Acids and Amino Acid Composition and Content. See also
Nutrition–Protein Quality; Soy Sauce, HVP Type 31, 41, 171, 280
Anatomy, soybean. See Soybean–Morphology, Structure, and
Anatomy
Andreas Family of Minnesota and Iowa–Incl. Reuben Peter
Andreas, and his sons Albert, Glenn, Dwayne (1918- ), and Lowell
Andreas (1922- ) 181, 244
Antinutritional Factors (General). See also: Allergens, Estrogens,
Goitrogens, Hemagglutinins (Lectins), Trypsin / Protease Inhibitors.
See also: Phytic Acid 313
Aquaculture. See Fish or Crustaceans (e.g. Shrimp) Fed Soybean
Meal Using Aquaculture or Mariculture
Archer Daniels Midland Co. (ADM) (Decatur, Illinois;
Minneapolis, Minnesota until 1969) 181, 244, 264, 346, 348
Argentina. See Latin America, South America–Argentina
Arkansas Grain Corp. See Riceland Foods
Arlington Experimental Farm. See United States Department of
Agriculture (USDA)–Arlington Experimental Farm
Asgrow (Des Moines, Iowa). Incl. Associated Seed Growers,
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Inc. Acquired in Feb. 1997 by Monsanto Co. from Empresas La
Moderna, S.A. (ELM) 332
Asia, East–China (People’s Republic of China; Zhonghua Renmin
Gonghe Guo). See also Hong Kong, Manchuria, and Tibet 126, 131,
143, 162, 206, 242, 243, 251, 255, 264, 273, 282, 300, 306, 332,
347
Asia, East–China–Shennong / Shên Nung / Shen Nung–The
Heavenly Husbandman and Mythical Early Emperor of China 162
Asia, East–China–Soybean Production, Area and Stocks–Statistics,
Trends, and Analyses 126

Asia, Southeast–Indonesia (Netherland(s) Indies, Netherlands East
Indies, or Dutch East Indies before 1945) (Including Islands of
Java, Borneo, Celebes, Lesser Sunda, Moluccas, New Guinea [West
Irian], and Sumatra) 126, 131, 210
Asia, Southeast–Indonesia–Soybean Production, Area and Stocks–
Statistics, Trends, and Analyses 126
Asia, Southeast–Myanmar / Burma. Ofﬁcially Union of Myanmar
273
Asia, Southeast–Thailand, Kingdom of (Siam before 1939) 210

Asia, East–Chinese overseas. See Chinese Overseas, Especially
Work with Soy (Including Chinese from Taiwan, Hong Kong,
Singapore, etc.)

Asia, Southeast–Vietnam / Viet Nam, Socialist Republic of
(North and South) (Divided by French into Tonkin, Annam, and
Cochinchine from 1887-1945) 192

Asia, East (General) 242, 243, 287, 299

Associated Seed Growers, Inc. See Asgrow (Des Moines, Iowa)

Asia, East–Hong Kong Special Administrative Region (SAR)
(British Colony until 1 July 1997, then returned to China) 306

Australia. See Oceania–Australia

Asia, East–Japan (Nihon or Nippon) 126, 131, 179, 180, 206, 263,
282, 306, 332
Asia, East–Japan–Soybean Production, Area and Stocks–Statistics,
Trends, and Analyses 126
Asia, East–Korea (North and South; Formerly Also Spelled Corea
and Called “Chosen” by the Japanese [1907-1945]) 126, 131, 179,
180, 206, 251, 263, 306
Asia, East–Korea–Soybean Production, Area and Stocks–Statistics,
Trends, and Analyses 126
Asia, East–Manchuria (Called Manchoukuo or Manchukuo by
Japanese 1932-45; The Provinces of Heilongjiang [Heilungkiang],
Jilin [Kirin], and Liaoning Were Called Northeast China after 1950)
206, 216, 306, 307

AVRDC–The World Vegetable Center. Named Asian Vegetable
Research and Development Center (AVRDC) from 1971 to 2008
(Shanhua, Taiwan) 224
Bean curd. See Tofu
Bean paste. See Miso
Bibliographies and / or Reviews of the Literature (Contains More
Than 50 References or Citations) 126, 131, 206, 207, 233, 238, 276
Biloxi soybean variety. See Soybean Varieties USA–Biloxi
Biographies, Biographical Sketches, and Autobiographies–See also:
Obituaries 114, 181, 251, 264, 265, 266
Biotechnology applied to soybeans. See Genetic Engineering,
Transgenics, Transgenic Plants and Biotechnology / Biotech

Asia, East–Taiwan (Republic of China. Widely called by its
Portuguese name, Formosa, from the 1870s until about 1945) 210,
224, 249, 340

Black soybeans. See Soybean Seeds–Black

Asia, Middle East–Afghanistan, Islamic State of 273

Botany–Soybean 220, 233, 276

Asia, Middle East–Iran, Islamic Republic of (Jomhori-e-Islami-eIrân; Persia before 1935) 322

Boyer, Robert. See Ford, Henry

Asia, South–India (Bharat, Including Sikkim, and Andaman and
Nicobar Islands) 187, 206, 216, 219, 273, 341, 342
Asia, South–India, Northeast / North-East. The Contiguous Seven
Sister States and Sikkim–Which are Ethnically Distinct. The States
are Arunachal Pradesh, Assam, Manipur, Meghalaya, Mizoram,
Nagaland, and Tripura 273
Asia, South–Sri Lanka, Democratic Socialist Republic of (Ceylon
before 22 May 1972. Serendib was the ancient Arabic name) 260

Black-eyed pea. See Cowpea–Vigna unguiculata

Brazil. See Latin America, South America–Brazil
Breeding of soybeans. See Genetic Engineering, Transgenics,
Transgenic Plants and Biotechnology / Biotech, Variety
Development and Breeding
Breeding of Soybeans and Classical Genetics 16, 43, 57, 63, 80,
124, 125, 169, 193, 198, 199, 206, 209, 216, 217, 218, 220, 225,
242, 243, 254, 265, 266, 282, 286, 292, 335, 347
Breeding or Evaluation of Soybeans for Seed Quality, such as Low
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in Trypsin Inhibitors, Lipoxygenase, Linolenic Acid, etc.. 248
Breeding or Selection of Soybeans for Use as Soy Oil or Meal 171

Chemical / Nutritional Composition or Analysis of Seeds, Plants,
Foods, Feeds, Nutritional Components 199

Breeding soybeans for food uses. See Soybean Production–Variety
Development, Breeding, Selection, Evaluation, Growing, or
Handling of Soybeans for Food Uses

Chemurgy, the Farm Chemurgic Movement, and the Farm
Chemurgic Council (USA, 1930s to 1950s, Including Wheeler
McMillen, William J. Hale, and Francis P. Garvan) 37

Briggs, George M. (1884-1970, Univ. of Wisconsin) 181

China. See Asia, East–China

British Columbia. See Canadian Provinces and Territories–British
Columbia

Chinese Overseas, Especially Work with Soy (Including Chinese
from Manchuria, Taiwan, Hong Kong, Singapore, etc.) 346, 348

Brown soybeans. See Soybean Seeds–Brown

Civil War in USA (1861-1865) 135, 162

Buckeye Cotton Oil Co. See Procter & Gamble Co.

Coffee, soy. See Soy Coffee

Burlison, William Leonidas (1882-1958, Univ. of Illinois) 181, 242,
243, 264, 322

Coker Pedigreed Seed Co. (Hartsville, South Carolina) 121, 212,
216, 242, 243, 296, 306, 339

Burma. See Asia, Southeast–Myanmar

Color of soybean seeds. See Seed Color (Soybeans)–Speciﬁc
Varieties), Soybean Seeds (of different colors)

Cake or meal, soybean. See Soybean Meal

Combines. Also called the Combined Harvester-Thresher in the
1920s and 1930s (Combine) 102, 131, 178, 179, 180, 181, 264

California. See United States–States–California
Canada 114, 126, 131, 171, 179, 180, 206, 220, 254, 263, 299, 306,
307, 308, 309, 322
Canada–Soybean Production, Area and Stocks–Statistics, Trends,
and Analyses 126
Canadian Provinces and Territories–British Columbia 306
Canadian Provinces and Territories–Ontario 114, 254, 306, 322
Canadian soybean varieties. See Soybean Varieties Canada
Cargill, Inc. (Minneapolis, Minneapolis) 244
Caribbean. See Latin America–Caribbean

Component / value-based pricing of soybeans. See Seed Quality
Composition of soybeans, soyfoods, or feeds. See Chemical /
Nutritional Composition or Analysis
Computerized Databases and Information Services, Information or
Publications About Those Concerning Soya 220, 296
Computers (General) and Computer Hardware Related to Soybean
Production and Marketing. See also: Computer Software 300
Conservation of soils. See Soil Science–Soil Conservation or Soil
Erosion
ContiGroup Companies, Inc. Named Continental Grain Co. until
1999 (New York, New York) 244

Central America. See Latin America–Central America
Central Soya Co. (Fort Wayne, Indiana). Maker of Master Mix
Feeds. Acquired in Oct. 1987 by the Ferruzzi Group in Ravenna,
Italy. In 1991 became part of CSY Agri-Processing, Inc. [a holding
company], operating as a member of the Eridania / Beghin-Say
agro-industrial group, within Ferruzzi-Montedison. Acquired in
Oct. 2002 by Bunge 181, 264

Continental Grain Co. See ContiGroup Companies, Inc.
Cooperative Enterprises, Ventures, Research, or Experiments, and
Cooperatives / Co-ops, Worldwide. See also: Soybean Crushers
(USA)–Cooperative Crushers 17, 19, 27, 34, 42, 46, 56, 59, 64, 68,
83, 86, 93, 97, 103, 109, 118, 122, 128, 133, 136, 147, 155, 163,
170, 175, 185, 195, 242, 243, 283, 284, 342

Centro Nacional de Pesquisa de Soja (National Soybean Research
Center, CNPS or CNPSo). See Empresa Brasiliera

Cooperative soybean crushers. See Soybean Crushers (USA),
Cooperative

Certiﬁcation of soybean seeds. See Seed Certiﬁcation (Soybeans)
Ceylon. See Asia, South–Sri Lanka

Corn / Maize (Zea mays L. subsp. mays)–Including Corn Oil, Corn
Germ Oil, Meal, Starch, and Gluten 114, 179, 180, 196, 216, 312,
337, 339

Checkoff programs (state and national). See American Soybean
Association (ASA)–Checkoff Programs

Cotton Plant and Crop (Gossypium sp. L.). See also Cottonseed Oil,
Cake, and Meal 112, 113
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Cottonseeds / Cottonseed. Previously Spelled Cotton Seeds / Seed
259

(General)
Diseases, plant protection from. See Soybean Rust

Cowpea or Black-Eyed Pea. Vigna unguiculata (L.) Walp. Formerly
spelled Cow Pea. Also called Blackeye Pea, Cowpeas, Pea Bean,
Yardlong Cowpea. Chinese: Jiangdou. Previous scientiﬁc names:
Vigna sinensis (L.) (1890s-1970s), Vigna catjang (1898-1920),
Vigna Katiang (1889) 242, 243, 251

District of Columbia. See United States–States–District of
Columbia

Crop Rotation Using Soybean Plants for Soil Improvement 126,
131

Domestication of the soybean. See Origin, Domestication, and
Dissemination of the Soybean (General)

Cropping Systems: Intercropping, Interplanting, Mixed Cropping
or Mixed Planting (Often Planted in Alternating Rows with Some
Other Crop) 179, 180, 233, 276

Dorsett, Palemon Howard (1862-1943, USDA) 179, 180, 206, 216,
251, 255, 263, 282, 337

Documents with More Than 20 Keywords 126, 131, 171, 179, 180,
181, 196, 206, 216, 242, 243, 244, 264, 296, 306, 307, 309, 322

Crushing, soybean–equipment manufacturers. See Allis-Chalmers

Dorsett-Morse Expedition to East Asia (Feb. 1929 to Feb. 1931)
179, 180, 206, 216, 255, 263, 337

CSY Agri-Processing, Inc. See Central Soya Co. (Fort Wayne,
Indiana)

Douchi or doushi or dow see or dowsi. See Fermented Black
Soybeans

Cultural Practices, Cultivation & Agronomy (Including Crop
Management, Erosion, Planting, Seedbed Preparation, Water
Management / Irrigation) 51, 58, 76, 88, 89, 92, 94, 99, 102, 116,
117, 120, 126, 131, 156, 162, 207, 233, 276

Drying of soybeans. See Storage of Seeds

Cultures of nitrogen ﬁxing bacteria for soybeans. See Nitrogen
Fixing Cultures
Dairy alternatives (soy based). See Tofu (Soy Cheese)
Dannen Mills (St. Joseph, Missouri). Sold (Oct. 1963) to Farmers
Union Cooperative Marketing Assoc. (CMA) in Kansas City 244
Daylength Neutrality. See Soybean–Physiology–Photoperiod
Insensitivity
Death certiﬁcates. See Obituaries, Eulogies, Death Certiﬁcates, and
Wills
Developing countries, soybean production in. See Tropical and
Subtropical Countries, Soybean Production in (Mostly in
Dies, Edward Jerome (1891-1979) 181, 244
Directories–Soybean Processors (Including Soyfoods
Manufacturers), Researchers, Conference Attendees, and Other
Names and Addresses Related to Soyfoods, Vegetarianism,
Macrobiotics, etc. See also Directories–Japanese American in USA
238, 254
Diseases of Soybeans (Bacterial, Fungal, and Viral / Virus). See
also: Nematode Disease Control 57, 63, 73, 102, 104, 106, 107,
121, 130, 131, 156, 165, 169, 171, 179, 180, 206, 207, 209, 220,
225, 232, 233, 238, 239, 240, 249, 250, 260, 265, 276, 277, 295,
296, 301, 331, 334, 340
Diseases, pests, and other types of injury, plant protection from. See
Plant Protection from Diseases, Pests and Other Types of Injury

Earliest document seen... See Historical–Earliest Document Seen
Ecology (“The Mother of All the Sciences”) and Ecosystems 245
Economics of soybean production and hedging. See Marketing
Soybeans
Edamamé. See Green Vegetable Soybeans, Green Vegetable
Soybeans–Edamamé
Edible or food-grade soybeans. See Green Vegetable Soybeans–
Vegetable-Type, Garden-Type, or Edible Soybeans
Edmondson, J.B. “Ben” (1846-1929). Soybean Pioneer in Indiana,
and in Hendricks County, Indiana 181
Egypt. See Africa–Egypt
Elizabeth City Oil and Fertilizer Co. (Elizabeth City, North
Carolina; 1915) 262
Empresa Brasileira de Pesquisa Agropecuaria (Brazilian Enterprise
for Research on Management of Land for Animal Production;
EMBRAPA) (Brazil). Established 26 April 1973. Includes Centro
Nacional de Pesquisa de Soja (National Soybean Research Center;
CNPS or CNPSo) 342
England. See Europe, Western–United Kingdom
Enzymes in Soybean Seeds–Lipoxygenase (Formerly Called
Lipoxidase) and Its Inactivation 296, 316
Erosion of soils. See Soil Science–Soil Conservation or Soil
Erosion
Europe, Eastern–Hungary (Magyar Köztársaság) 342

© Copyright Soyinfo Center 2014

BIOGRAPHY OF EDGAR E. HARTWIG (1913-2018) 228
Soy Oil 50

Europe, Eastern–Poland 306
Europe, Eastern–Russia (Russian Federation; Formerly Russian
SFSR, a Soviet Republic from 30 Dec. 1922 to Dec. 1991) 206,
264, 306

Feed manufacturing companies. See Ralston Purina Company
Feeds / Forage from Soybean Plants–Hay (Whole Dried Soybean
Plants, Foliage and Immature Seed Included) 55, 102, 178, 306

Europe, Eastern–Soybean Production, Area and Stocks–Statistics,
Trends, and Analyses 126

Feeds / Forage from Soybean Plants or Full-Fat Seeds (Including
Forage, Fodder {Green Plants}, or Ground Soybean Seeds) 156

Europe, Eastern–USSR (Union of Soviet Socialist Republics or
Soviet Union; called Russia before 30 Dec. 1922. Ceased to exist
on 26 Dec. 1991) 31, 32, 126, 131, 206, 264, 306

Feeds / Forage from Soybean Plants–Pastures & Grazing–Hogging
Down / Off, Pasturing Down, Grazing Down, Lambing Down / Off,
and Sheeping-Down / Off 179, 180

Europe, Eastern–Yugoslavia. Composed of Serbia and Montenegro
from 17 April 1992 to 13 March 2002. From 1918-1991
included the 6 Republics of Serbia / Servia, Croatia, Bosnia and
Herzegovina, Slovenia, Macedonia, and Montenegro. Included
Carnaro, Fiume / Rijeka / Rieka 1947-1992; Formerly Also Spelled
Jugoslavia. See also Serbia and Montenegro 342

Feeds / Forage from Soybean Plants–Silage / Ensilage Made in a
Silo 179, 180

Europe, Western–Germany (Deutschland; Including East and West
Germany, Oct. 1949–July 1990) 273, 312, 339
Europe, Western–Italy (Repubblica Italiana) 306
Europe, Western–United Kingdom of Great Britain and Northern
Ireland (UK–Including England, Scotland, Wales, Channel Islands,
Isle of Man, Gibraltar) 273
Evans Seed Co. (West Branch, Ogemaw County, Michigan) and Mr.
Edward Ellsworth Evans (1864-1928) 306, 307
Experiment stations (state) in USA. See Agricultural Experiment
Stations in the United States

Feeds / Forage from Soybean Plants–Soilage and Soiling (Green
Crops Cut for Feeding Conﬁned Animals) 179, 180
Feeds Made from Soybean Meal (Defatted) 159
Fermented Black Soybeans–Whole Soybeans Fermented with
Salt–Also called Fermented Black Beans, Salted Black Beans,
Salty Black Beans, Black Fermented Beans, Black Beans, Black
Bean Sauce, Black Bean and Ginger Sauce, Chinese Black Beans,
Preserved Black Beans or Preserved Chinese Black Beans. In
Chinese (Mandarin): Shi, Doushi, or Douchi (pinyin), Tou-shih,
Toushih, or Tou-ch’ih (Wade-Giles). Cantonese: Dow see, Dow si,
Dow-si, Dowsi, or Do shih. In Japan: Hamanatto, Daitokuji Natto,
Shiokara Natto, or Tera Natto. In the Philippines: Tausi or Taosi /
Tao-si. In Malaysia or Thailand: Tao si. In Indonesia: Tao dji, Taodji, or Tao-djie 313
Fermented tofu. See Tofu, Fermented

Exports. See Trade of Soybeans, Oil & Meal, or see Individual
Soyfoods Exported

Fermented whole soybeans. See Natto, Dawa-dawa, Kinema, Thuanao

Fairchild, David (1869-1954). In 1897 founded Section of Foreign
Seed and Plant Introduction. After March 1901, Renamed Ofﬁce of
Foreign Seed and Plant Introduction, then Ofﬁce of Foreign Plant
Introduction, then Division of Foreign Plant Introduction 337

Fertilizers / Fertilizer (Incl. Foliar Sprays), Fertilization, Plant
Nutrition, Mineral Needs, and Nutritional / Physiological Disorders
of Soybeans (Including Chlorosis) 35, 39, 84, 126, 131, 207, 283,
284

Family history. See Genealogy and Family History

Fiber–Okara or Soy Pulp, the Residue Left from Making Soymilk
or Tofu. Also called Bean Curd Residue, Soybean Curd Residue,
Dou-fu-zha (Pinyin) 312

FAO. See United Nations (Including UNICEF, FAO, UNDP,
UNESCO, and UNRRA) Work with Soy
Farm (The) (Lanark, ONT, Canada). See Plenty Canada
Farm (The) (Summertown, Tennessee). See also Soyfoods
Companies (USA)–Farm Food Co.. 346, 348
Farmland Industries, Inc. Named Consumers Cooperative
Association from 1934 to 1 Sept. 1966. Declared Bankruptcy in
May 2002 244
Fatty Acids for Non-Drying or Drying Applications (As in Hot-Melt
Glues or the Curing Component of Epoxy Glues)–Industrial Uses of

Fish or Crustaceans (e.g., Shrimp) Fed Soybean Meal or Oil as Feed
Using Aquaculture or Mariculture 264
Flour, soy. See Soy Flour
Fodder, soybean. See Feeds / Forage from Soybean Plants or FullFat Seeds
Food uses of soybeans, breeding for. See Variety Development,
Breeding, Selection, Evaluation, Growing, or Handling of Soybeans
for Food Uses
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Forage, soybean. See Feeds / Forage from Soybean Plants, Feeds /
Forage from Soybean Plants or Full-Fat Seeds
Ford, Henry (1863-1947), and His Researchers–Work with Soy–
Robert Boyer, Frank Calvert, William Atkinson, Edsel Ruddiman,
Bob Smith, Holton W. “Rex” Diamond, and Jan Willemse 242, 243,
264, 346, 348
Fouts Family of Indiana–Incl. Taylor Fouts (1880-1952), His
Brothers Noah Fouts (1864-1938) and Finis Fouts (1866-1943),
Their Soyland Farm (1918-1928), and Their Father Solomon Fouts
(1826-1907) 181, 264
Frozen desserts, non-dairy. See Soy Ice Cream
Funk Brothers Seed Co. (Bloomington, Illinois). Founded in 1901
by Eugene D. Funk, Sr. (1867-1944). Started selling soybeans in
1903. Started Crushing Soybeans in 1924. Renamed Funk Seeds
International by 1983 171, 264, 306

Green soybeans. See Soybean Seeds–Green
Green Vegetable Soybeans–Large-Seeded Vegetable-Type or Edible
Soybeans, General Information About, Not Including Use As Green
Vegetable Soybeans 179, 180, 339
Green Vegetable Soybeans–The Word Edamame (Japanese-Style,
in the Pods), Usually Grown Using Vegetable-Type Soybeans–
Appearance in European-Language Documents 316
Green Vegetable Soybeans, Usually Grown Using Vegetable-Type
Soybeans 206, 316
Green Vegetable Soybeans–Vegetable-Type, Garden-Type, or
Edible of Food-Grade Soybeans, General Information About,
Including Use As Green Vegetable Soybeans 206
Groundnuts. See Peanut

Gene banks. See Germplasm Collections and Resources, and Gene
Banks

Growth regulators / substances -. See Soybean–Growth Regulators
/ Substances

Genealogy and Family History. See Also: Obituaries, Biographies
7, 114, 181, 251, 264, 265, 266

Haberlandt soybean variety. See Soybean Varieties USA–
Haberlandt

Genetic Engineering, Transgenics, Transgenic Plants and
Biotechnology / Biotech 332

Hackleman, Jay C. (1888-1970, Extension Agronomist, Univ. of
Illinois) 181, 264, 346, 348

Genetics, soybean. See Breeding of Soybeans and Classical
Genetics

Grades and grading of soybeans. See Seed Quality of Soybeans–
Condition, Grading, and Grades (Moisture, Foreign Material,
Damage, etc.)

Hartwig, Edgar Emerson (1913-1996, North Carolina and
Mississippi). Soybean Breeder for the U.S. South 1, 2, 3, 4, 5, 6,
7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 19, 20, 21, 22, 23, 24, 25, 26,
27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44,
45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62,
63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80,
81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98,
99, 100, 101, 102, 103, 104, 105, 106, 107, 108, 109, 110, 111, 112,
113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125,
126, 127, 128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138,
139, 140, 141, 142, 143, 144, 145, 146, 147, 148, 149, 150, 151,
152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 162, 163, 164,
165, 166, 167, 168, 169, 170, 171, 172, 173, 174, 175, 176, 177,
178, 179, 180, 181, 182, 183, 184, 185, 186, 187, 188, 189, 190,
191, 192, 193, 194, 195, 196, 197, 198, 199, 200, 201, 202, 203,
204, 205, 206, 207, 208, 209, 210, 211, 212, 213, 214, 215, 216,
217, 218, 219, 220, 221, 222, 223, 224, 225, 226, 227, 228, 229,
230, 231, 232, 233, 234, 235, 236, 237, 238, 239, 240, 241, 242,
243, 244, 245, 246, 247, 248, 249, 250, 251, 252, 253, 254, 255,
256, 257, 258, 259, 260, 261, 262, 263, 264, 265, 266, 267, 268,
269, 270, 271, 272, 273, 274, 275, 276, 277, 278, 279, 280, 281,
282, 283, 284, 285, 286, 287, 288, 289, 290, 291, 292, 293, 294,
295, 296, 297, 298, 299, 300, 301, 302, 303, 304, 305, 306, 307,
308, 309, 310, 311, 312, 313, 314, 315, 316, 317, 318, 319, 320,
321, 322, 323, 324, 325, 326, 327, 328, 329, 330, 331, 332, 333,
334, 335, 336, 337, 338, 339, 340, 341, 342, 343, 344, 345, 346,
347, 348, 349, 350, 351, 352, 353, 354, 355, 356

Green Manure, Use of Soybeans as, by Plowing / Turning In
/ Under a Crop of Immature / Green Soybean Plants for Soil
Improvement 126, 131, 179, 180

Hartz (Jacob) Seed Co. (Stuttgart, Arkansas). Founded by Jacob
Hartz, Sr. (1888-1963) in 1942. Continued by Jake Hartz, Jr.
(1920- ). Acquired by Monsanto in April 1983. Headquarters at Des

Germany. See Europe, Western–Germany
Germination / viability of seeds. See Seed Germination or Viability–
Not Including Soy Sprouts
Germplasm Collections and Resources, Gene Banks, and Seed
Stores 36, 80, 151, 160, 161, 171, 179, 180, 193, 202, 206, 210,
214, 217, 218, 220, 225, 241, 243, 251, 255, 263, 265, 266, 267,
279, 282, 284, 287, 296, 299, 300, 306, 307, 309, 322, 335, 336,
337, 340
Glidden Co. (The) (Chicago, Illinois, and Cleveland, Ohio). Incl.
Durkee Famous Foods. See also: Julian, Percy 346, 348
Glycine soja. See Wild Annual Soybean
Glycine species, wild perennial. See Wild, Perennial Relatives of
the Soybean
Gold Kist, Inc. (Georgia) 244
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Moines, Iowa, since Jan. 1998 45, 114, 121, 181, 264, 332
Harvesting and Threshing Soybeans (Including Use of Chemical
Defoliation and Defoliants to Facilitate Harvesting) 55, 102, 126,
131, 207, 233
Hawaii. See United States–States–Hawaii
Hay, soybean. See Feeds / Forage from Soybean Plants–Hay
Herbicides. See Weeds–Control and Herbicide Use
Historical–Earliest Document Seen Containing a Particular Word,
Term, or Phrase 16, 151
Historical–Earliest Document Seen on a Particular Subject 17, 107,
151, 162, 171, 322
Historical–Earliest Document Seen on a Particular Subject 1, 12
Historical–Earliest Document Seen That Mentions a Particular
Soybean Variety 322
History of the Soybean–Myths and Early Errors Concerning Its
History 162
History. See also Historical–Earliest..., Biography, Chronology /
Timeline, and Obituaries 37, 38, 39, 114, 162, 179, 180, 181, 206,
216, 225, 244, 245, 251, 261, 262, 264, 265, 266, 279, 280, 281,
282, 283, 284, 287, 289, 299, 306, 307, 308, 309, 312, 332, 337,
339
Hogging down soybeans. See Forage from Soybean Plants–
Hogging Down
Hong Kong. See Asia, East–Hong Kong
Hydrogenation. See Margarine, Shortening, Trans Fatty Acids,
Vanaspati
Hymowitz, Theodore (Soybean Historian and Prof. of Plant
Breeding, Univ. of Illinois) 167
Ice cream, soy. See Soy Ice Cream
IITA (Nigeria). See International Institute of Tropical Agriculture
(IITA) (Ibadan, Nigeria)
Illinois. See United States–States–Illinois
Illinois, University of (Urbana-Champaign, Illinois). Soyfoods
Research & Development 216, 264, 316
Illustrations Published after 1923. See also Photographs 121, 280,
281
Implements, agricultural. See Machinery (Agricultural),
Implements, Equipment and Mechanization
Important Documents #1–The Very Most Important 12, 38, 39, 134,

151, 162, 179, 180, 181, 206, 207, 228, 242, 243, 247, 280, 281,
306, 308, 322, 348
Important Documents #2–The Next Most Important 265, 266, 307,
309
Imports. See Trade of Soybeans, Oil & Meal, or see Individual
Soyfoods Imported
India. See Asia, South–India
Indiana. See United States–States–Indiana
Indiana Soy Pioneers. See Central Soya Co., Fouts Family, Meharry
Indonesia. See Asia, Southeast–Indonesia
Industrial uses of soy oil. See Fatty Acids for Non-Drying or Drying
Applications (As in Hot-Melt Glues or the Curing Component of
Epoxy Glues)
Industrial uses of soy oil as a drying oil. See Paints, Varnishes,
Enamels, Lacquers, and Other Protective / Decorative Coatings,
Rubber Substitutes or Artiﬁcial / Synthetic Rubber (Factice)
Industrial uses of soy proteins. See Paper Coatings or Sizings, or
Textile Sizing
Industrial Uses of Soy Proteins–General and Minor Uses–Galalith,
Sojalith, Celluloid, Cosmetics (Lotions and Soaps), Rubber
Substitutes, Insecticides, etc. See also Culture Media as for
Antibiotics Industry 264
Industrial uses of soybeans. See Chemurgy, the Farm Chemurgic
Movement, and the Farm Chemurgic Council (USA, 1930s to
1950s) Including, Soy Protein, Industrial Uses of–Other
Information. See Computers (General) and Computer Hardware
Related to Soybean Production and Marketing. See also: Computer
Software
Information, computerized. See Computerized Databases and
Information Services, and Websites
Inoculum / inocula of nitrogen ﬁxing bacteria for soybeans. See
Nitrogen Fixing Cultures
Insects–Pest Control. See also: Integrated Pest Management 12, 13,
14, 15, 41, 43, 48, 51, 80, 81, 82, 102, 131, 156, 190, 200, 206, 222,
223, 225, 230, 233, 243, 245, 246, 248, 251, 257, 260, 276, 281,
282, 296, 304, 313, 314, 323, 325, 341
Intercropping–use of soybeans in. See Cropping Systems:
Intercropping, Interplanting, or Mixed Cropping
International Institute of Tropical Agriculture (IITA) (Ibadan,
Nigeria) 205, 341
International Nutrition Laboratory. See Miller, Harry W. (M.D.)
(1879-1977)
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International soybean programs. See AVRDC–The World Vegetable
Center (Shanhua, Taiwan), INTSOY–International Soybean
Program (Univ. of Illinois, Urbana, Illinois), International Institute
of Tropical Agriculture (IITA) (Ibadan, Nigeria), United Nations
(Including UNICEF, FAO, UNDP, UNESCO, and UNRRA) Work
with Soy

238, 254, 322
Latin America–Central America–El Salvador 306
Latin America–Central America–Mexico 47, 48, 49, 50, 187
Latin America–Central America–Nicaragua 312

Introduction of foreign plants to the USA. See United States
Department of Agriculture (USDA)–Section of Foreign Seed and
Plant Introduction

Latin America (General) 172

Introduction of Soybeans (as to a Nation, State, or Region, with P.I.
Numbers for the USA) and Selection 66, 101, 192, 306, 322

Latin America–South America–Brazil, Federative Republic of 126,
131, 167, 184, 187, 192, 340, 342, 347

INTSOY–International Soybean Program (Univ. of Illinois, Urbana,
Illinois). Founded July 1973 216, 220, 306

Latin America–South America–Brazil–Soybean Production, Area
and Stocks–Statistics, Trends, and Analyses 126

Iodine number. See Soy Oil Constants–Iodine Number

Latin America–South America–Colombia 187

Iowa. See United States–States–Iowa

Latin America–South America–Paraguay 342

Isolated soy proteins. See Soy Proteins–Isolates

Latin America–South America–Peru 312

Ito San soybean variety. See Soybean Varieties USA–Ito San

Lecithin, Soy 24, 50

Japan. See Asia, East–Japan

Linolenic Acid and Linolenate Content of Soybeans and Soybean
Products. See also Omega-3 Fatty Acids 171

Japanese Soybean Types and Varieties–Early, with Names 306
Johnson Family of Stryker, Williams County, Ohio. Including (1)
Edward Franklin “E.F. Soybean” Johnson (1889-1961) of Johnson
Seed Farms (Stryker, Ohio), Delphos Grain and Soya Processing
Co. (Ohio), and Ralston Purina Company (Missouri); (2) Elmer
Solomon Johnson (1879-1920); (3) Perhaps E.C. Johnson and Hon.
Solomon Johnson (1850-1918) 181, 244
Julian, Percy (African-American Organic Chemist). See also
Glidden Company 346, 348
Kin, Yamei. See Yamei Kin (1864-1934)
Korea. See Asia, East–Korea
Kudzu or Kuzu (Pueraria montana var. lobata. Formerly Pueraria
lobata, Pueraria thunbergiana, Pachyrhizus thunbergianus,
Dolichos lobatus). For Rhodesian Kudzu Vine see Neonotonia
wightii. See also Tropical Kudzu or Puero (Pueraria phaseoloides)
23
Kuzu. See Kudzu or Kuzu (Pueraria...)
La Choy Food Products, Inc.–LaChoy Brand–Purchased in Sept.
1943 by Beatrice Creamery Co.. 306
Large-seeded soybeans. See Green Vegetable Soybeans–LargeSeeded Vegetable-Type or Edible Soybeans
Latin America–Caribbean–Puerto Rico, Commonwealth of (A SelfGoverning Part of the USA; Named Porto Rico until 1932) 184,

Latin America–South America–Argentina (Argentine Republic) 342

Lipids. See Linolenic Acid and Linolenate
Lipolytic enzymes in the soybean. See Enzymes in the Soybean–
Lipoxygenase and Its Inactivation
Lipoxygenase. See Enzymes in the Soybean–Lipoxygenase and Its
Inactivation
Lists and Descriptions (Ofﬁcial and / or Extensive) of Early U.S.
Soybean Varieties with Their P.I. Numbers and Synonyms 218, 306,
322
Machinery (Agricultural), Implements, Equipment, and
Mechanization (Binders, Cultivators, Cutters, Harvesters, Mowers,
Pickers, Planters, Reapers, Separators, Thrashers, or Threshers). See
also: Combines and Tractors 18, 114, 126, 178, 261
Machinery, farm. See Combines
Maize. See Corn / Maize
Mammoth Yellow soybean variety. See Soybean Varieties USA–
Mammoth Yellow
Manchu soybean variety. See Soybean Varieties USA–Manchu
Manchuria. See Asia, East–Manchuria
Map / Maps 17, 19, 26, 27, 34, 42, 46, 54, 107
Margarine 216
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Marketing Soybeans, Market Development, and Economics
(Including Futures Markets, Hedging, and Mathematical Models)
196
Maturity groups. See Soybean–Physiology and Biochemistry–
Maturity Groups
Meal or cake, soybean. See Soybean Meal
Meat Alternatives–Documents About (Meatlike Meatless Meat,
Poultry, or Fish / Seafood Analogs. See Also Meat Extenders) 312
Mesoamerica. See Latin America–Central America
Mexico. See Latin America, Central America–Mexico
Meyer, Frank N. (1875-1918). USDA Plant Explorer in Asia 346,
348
Michigan. See United States–States–Michigan
Miller, Harry W. (M.D.) (1879-1977) and International Nutrition
Laboratory (Mt. Vernon, Ohio) 181, 264, 346, 348
Minnesota. See United States–States–Minnesota
Miso (Japanese-style Soybean Paste). See also: Jiang–for Chinesestyle Miso. Jang–for Korean-style Miso. And Taucho, Tauceo, Tau
Chiow, Taoco, Tao-Tjo, Taotjo, Taocho, or Taoetjo for Indonesianstyle Miso (Soybean Chiang, or Jiang [pinyin]) 313
Missouri. See United States–States–Missouri
Missouri Farmers Association (MFA), Mexico and Columbia,
Missouri–Cooperative Soybean Crushers 244
Monsanto Co. (St. Louis, Missouri) and its HybriTech Seed
International subsidiary. Acquired Jacob Hartz Seed Co. in April
1983. Acquired Asgrow in April Feb. 1997. Merged with Pharmacia
& Upjohn on 31 March 2000 and was renamed Pharmacia Corp 332
Morphology, soybean. See Soybean–Morphology, Structure, and
Anatomy
Morse, William Joseph (1884-1959, USDA Soybean Expert) 12, 15,
17, 19, 22, 25, 29, 31, 32, 41, 47, 48, 49, 50, 55, 131, 143, 179, 180,
181, 206, 216, 224, 242, 243, 251, 255, 259, 261, 263, 264, 280,
281, 282, 283, 284, 337, 339, 346, 348

Myths of soybean history–debunking / dispelling. See History of the
Soybean–Myths and Early Errors Concerning Its History
National Agricultural Library (USDA, Beltsville, Maryland) 121,
212
National Center for Agricultural Utilization Research (NCAUR)
(USDA-ARS) (Peoria, Illinois). Named Northern Regional
Research Laboratory prior to July 1976. Named Northern Regional
Research Center prior to 28 Dec. 1991 12, 14, 22, 24, 29, 36, 41,
47, 50, 202, 264, 280, 281, 313
National Oilseed Processors Assoc. (NOPA) (National Soybean
Oil Manufacturers Association from May 1930 to 1935; National
Soybean Processors Assoc. (NSPA) from June 1936 to July 1989.
Washington, DC. Including Soy Flour Assoc. [1936-1949], Soya
Food Research Council [1936+], and Soybean Nutritional Research
Council [1937+]) 196, 244, 245
National Soybean Crop Improvement Council. Organized March
1948 88, 89, 216, 244
Natto (Whole Soybeans Fermented with Bacillus natto) 313, 332
Near East. See Asia, Middle East
Nematodes–Disease Control (Nematodes). Early Called Eelworms
/ Eel-Worms or Gallworms / Gall-Worms that Caused Root-Knot
or Root-Gall 13, 14, 22, 25, 73, 74, 77, 95, 131, 137, 138, 150, 153,
157, 158, 160, 161, 165, 166, 176, 177, 179, 183, 188, 191, 193,
197, 201, 202, 203, 204, 205, 206, 213, 216, 219, 225, 227, 228,
231, 233, 241, 243, 249, 256, 258, 266, 267, 268, 269, 271, 272,
274, 276, 278, 280, 281, 283, 284, 288, 292, 293, 294, 296, 298,
303, 305, 310, 311, 315, 320, 327, 335
New York. See United States–States–New York
Nitragin Inoculant and The Nitragin Company 144, 202
Nitrogen Fixation, Inoculum, Inoculation, and Nodulation by
Rhizobium Bacteria 31, 53, 102, 126, 131, 134, 144, 162, 167, 182,
202, 207, 216, 233, 261, 264, 267, 276, 324
Nitrogen Fixing Cultures / Inoculants (Commercial and
Noncommercial from government), of Rhizobium Bacteria for
Soybeans (Culture / Inoculant / Inoculum / Inocula) 144
Nodulation. See Nitrogen Fixation, Inoculum, Inoculation, and
Nodulation by Rhizobium Bacteria

Morse, W.J., on expedition to East Asia. See Tofu Dorsett-Morse
Expedition to East Asia (1929-1931)

Nomenclature of Soybean Varieties–Standardization of and
Confusion Concerning Names 218, 306, 322

Mung Bean / Mungbean and Mung Bean Sprouts. Vigna radiata
L. Formerly Phaseolus aureus. Also called Green Gram. Chinese
(Mandarin)–Lüdou. Chinese (Cantonese)–Dau Ngah / Dow Ngaah.
Japanese–Moyashi. Indonesian: Kacang / katjang + hijau / ijo /
hidjau. German–Buschbohne. French–Haricot Mungo 242, 243,
251, 296

North America. See United States of America, and Canada. For
Mexico, see Latin America, Central America
North Carolina. See United States–States–North Carolina
Northeast India. See Asia, South–India, Northeast / North-East. The
Contiguous Seven Sister States and Sikkim
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Northern Regional Research Center (NRRC) (Peoria, Illinois). See
National Center for Agricultural Utilization Research (NCAUR)
(USDA-ARS)
Northrup King Co. A subsidiary of Sandoz (1995), then Novartis
(1996), then Syngenta (2001) 339
No-till farming. See Soybean Cultural Practices–No Till Farming
Novartis, Including Novartis Seeds. Novartis was formed in March
1996 by the Merger of Sandoz AG and Ciba-Geigy (both based in
Basel, Switzerland) 339
Nutrition. See Chemical / Nutritional Composition or Analysis,
Protein Quality, and Supplementation

Origin, Evolution, Domestication, and Dissemination of the
Soybean (General) 263
Origins, Evolution, Domestication, and Dissemination of Soybeans
(General) 273
Paints, Varnishes, Enamels, Lacquers, and Other Protective /
Decorative Coatings–Industrial Uses of Soy Oil as a Drying Oil 23,
30, 37, 50
Paper Coatings or Sizings, or Textile Sizing–Industrial Uses of Soy
Proteins 30
Pasture from soybeans. See Forage from Soybean Plants–Hogging
Down

Nutrition–Biologically active phytochemicals. See Trypsin /
Protease / Proteinase Growth Inhibitors

Peanut / Peanuts (Arachis hypogaea or A. hypogæa)–Also Called
Groundnut, Earthnut, Monkey Nut, Goober / Gouber Pea, Ground
Pea, or Pindar Pea / Pindars 237, 313

Nutrition–Biologically active substances. See Antinutritional
Factors (General)

Peking / Pekin soybean variety. See Soybean Varieties USA–
Mammoth Yellow

Nutrition–Lipids. See Linolenic Acid and Linolenate

Peoria Plan of 1928-29 for Growing, Selling, and Processing
Soybeans. Initiated in Illinois by American Milling Co., Funk Bros.
Co., and Grange League Federation (GLF) Exchange, New York
264

Nutrition–Protein. See Amino Acids and Amino Acid Composition
and Content
Nutrition–Protein–Early and basic research. See Protein–Early and
Basic Research
Obituaries, Eulogies, Death Certiﬁcates, and Wills. See Also:
Biographies, Biographical Sketches and Autobiographies 330, 335
Oceania–Australia, Commonwealth of (Including Tasmania, Cocos
(Keeling) Islands, Christmas Island, Coral Sea Islands Territory,
Norfolk Island, Territory of Ashmore and Cartier Islands, and
Australian Antarctic Territory) 192, 210, 306
Oceania–Samoa (Formerly Western Samoa; German Samoa until
1914) 260

Pesticides–their Use and Safety (General) 126
Photographs Published after 1923. See also Illustrations 35, 36, 37,
39, 44, 45, 73, 80, 88, 89, 107, 114, 121, 130, 144, 162, 167, 178,
179, 180, 181, 187, 196, 212, 216, 244, 260, 264, 283, 284
Photoperiod Insensitivity. See Soybean–Physiology–Photoperiod
Insensitivity
Photoperiodism. See Soybean–Physiology–Photoperiodism /
Photoperiod and Photoperiodic Effects, Soybean–Physiology and
Biochemistry

Oil or meal, soy, breeding or selection for. See Breeding or
Selection of Soybeans for Use as Soy Oil or Meal

P.I. numbers of soybeans. See Introduction of Soybeans (as to
a Nation, State, or Region, with P.I. Numbers for the USA) and
Selection, Lists and Descriptions (Ofﬁcial and / or Extensive)
of Early U.S. Soybean Varieties with Their P.I. Numbers and
Synonyms

Oil, soy. See Soy Oil

Pioneer Hi-Bred International, Inc. (Des Moines, Iowa) 216

Oil, soy–industrial uses. See Industrial Uses of Soy Oil

Piper, Charles Vancouver (1867-1926, USDA) 206, 224, 242, 261,
280, 282

Ohio. See United States–States–Ohio

Oil, soy–industrial uses of, as a drying oil. See Industrial Uses of
Soy Oil, Resins, Plastics, and Plasticizers (Such as Epoxidized
Soy Oil–ESO), Rubber Substitutes or Artiﬁcial / Synthetic Rubber
(Factice)
Okara. See Fiber–Okara or Soy Pulp
Ontario. See Canadian Provinces and Territories–Ontario

Plant Industry, Bureau of. See United States Department of
Agriculture (USDA)–Bureau of Plant Industry
Plant Protection from Diseases, Pests and Other Types of Injury
(General) 162
Plastics, plasticizers and resins. See Resins, Plastics, and
Plasticizers (Such as Epoxidized Soy Oil–ESO)
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Plenty Canada and The Farm in Canada (Lanark, Ontario, Canada)
312
Pogeler, Glenn Henry (1915-1995). Soybean Pioneer. Iowa
Cooperatives, Soybean Council of America (SCA), National
Soybean Processors Association (NSPA) 244
Procter & Gamble Co. (Cincinnati, Ohio). Including the Buckeye
Cotton Oil Co.. 244
Production of soybeans. See Soybean Production

Research on Soybeans 36, 196, 254, 283, 284
Resins, Plastics, and Plasticizers (Such as Epoxidized Soy Oil–
ESO)–Industrial Uses of Soy Oil as a Drying Oil 30
Reviews of the literature. See Bibliographies and / or Reviews of
the Literature
Rhizobium bacteria. See Soybean Production–Nitrogen Fixation
Riceland Foods (Named Arkansas Grain Corp. before Sept. 1970)
244

Protease inhibitors. See Trypsin / Protease
Proteinase Growth Inhibitors
Protection of soybeans. See Insects–Pest Control. See also:
Integrated Pest Management, Nematodes–Disease Control,
Pesticides (General)
Protection of soybeans from diseases. See Diseases of soybeans
Protein–Early and Basic Research 153, 159, 172, 173, 248
Protein Quality, and Supplementation / Complementarity to
Increase Protein Quality of Mixed Foods or Feeds. See also
Nutrition–Protein Amino Acids and Amino Acid Composition 31,
206
Protein sources, alternative, from plants. See Peanut & Peanut
Butter
Protein supplementation / complementarity to increase protein
quality. See Nutrition–Protein Quality
Protein Technologies International (PTI) (St. Louis, Missouri.
Established on 1 July 1987 as a Wholly-Owned Subsidiary of
Ralston Purina Co.) Sold to DuPont on 3 Dec. 1997 313
Pueraria. See Kudzu or Kuzu
Quality and grades of soybean seed. See Seed Quality of Soybeans–
Condition, Grading, and Grades (Moisture, Foreign Material,
Damage, etc.)
Ralston Purina Co. (St. Louis, Missouri). Maker of Purina Chows.
Including Protein Technologies International, a Wholly Owned
Subsidiary from 1 July 1987 to 3 Dec. 1997 313
Regional Soybean Industrial Products Laboratory (Urbana, Illinois).
See U.S. Regional Soybean Industrial Products Laboratory (Urbana,
Illinois). Founded April 1936)
Republic of China (ROC). See Asia, East–Taiwan
Research & Development Centers. See (EMBRAPA) (Brazil),
Illinois, University of (Urbana-Champaign, Illinois). Soyfoods,
National Center for Agricultural Utilization Research (NCAUR)
(USDA-ARS) (Peoria, Illinois), U.S. Regional Soybean Industrial
Products Laboratory (Urbana, Illinois). Founded April 1936)

Rubber Substitutes or Artiﬁcial / Synthetic Rubber (Factice)–
Industrial Uses of Soy Oil as a Drying Oil 30
Russia. See Europe, Eastern–Russia
Rust, soybean. See Rust, Soybean
Samoa. See Oceania–Samoa
Seed and plant introduction to the USA. See United States
Department of Agriculture (USDA)–United States Department
of Agriculture (USDA)–Section of Foreign Seed and Plant
Introduction
Seed Certiﬁcation and Certiﬁed Seeds (Soybeans) 121
Seed Color (Soybeans)–Gives the Color of Seed (and Often Hilum)
for Various Speciﬁc Varieties. See also: Soybean Seeds of Different
Colors 171, 296
Seed Companies and Seedsmen, Early Soybean, Worldwide
(Especially Before 1925)–Including Siebold & Co., VilmorinAndrieux, Wood & Sons, Haage & Schmidt, Dammann & Co.,
Peter Henderson, Thorburn & Co., Mark W. Johnson, Johnson &
Stokes, Harry N. Hammond, Burpee, E.E. Evans, Funk Bros. Seed
Co.. 306
Seed companies, soybean. See Asgrow (Des Moines, Iowa),
Coker Pedigreed Seed Co. (Hartsville, South Carolina), Evans
Seed Co. (West Branch, Ogemaw County, Michigan) and Mr.
Edward Ellsworth Evans (1864-1928), Funk Brothers Seed
Co. (Bloomington, Illinois), Hartz (Jacob) Seed Co. (Stuttgart,
Arkansas), Monsanto Co. (St. Louis, Missouri), Northrup King
Co., Pioneer Hi-Bred International, Inc. (Des Moines, Iowa),
Soybean Research Foundation, Inc. (SRF, Mason City, Illinois),
Wannamaker (John E.) (St. Matthews, South Carolina), Wing Seed
Co. (Mechanicsburg, Champaign County, Ohio)
Seed Companies, Soybean–Other (Small) and Lists–Especially
USA, Not Very Early 296, 339
Seed Germination or Viability–Not Including Soy Sprouts 186
Seed Quality, Composition, and Component / Value-Based Pricing
(Percentage and Quality of Protein, Oil, Fatty Acids, etc.) 124, 248
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Seed quality development in soybeans. See Breeding or Evaluation
of Soybeans for Seed Quality, such as Low in Trypsin Inhibitors,
Lipoxygenase, Linolenic Acid, etc.

Soy Ice Cream (General–Usually Non-Dairy) 312

Seed Quality of Soybeans–Condition, Grading, and Grades
(Moisture, Foreign Material, Damage, etc.) 55

Soy lecithin. See Lecithin, Soy

Seed Treatment with Chemicals (Usually Protectant Fungicides)
for Protection. (For Treatment with Nitrogen-Fixing Bacteria see–
Soybean Production–Nitrogen Fixation & Inoculation) 51, 102,
126, 131, 207
Seed Weight / Size (Soybeans)–Weight of 100 Seeds / Grains
in Grams, or Number of Seeds Per Pound or Per Kilogram, and
Agronomic Signiﬁcance of Seed Weight 126, 131, 171, 186, 206,
260, 296
Seeds, soybean–Variety development and breeding of soybeans. See
Variety Development and Breeding
Seventh-day Adventists. See Miller, Harry W. (M.D.) (1879-1977)
Shennong / Shen Nung. See Asia, East–China–Shennong / Shên
Nung / Shen Nung

Soy is NOT Mentioned in the Document 7, 9, 10, 11, 21

Soy Oil as a Commodity, Product, or Ingredient for Food Use (in
Cookery or Foods). Its Manufacture, Reﬁning, Trade, and Use. See
Also: Industrial Uses of Soy Oil, and Nutrition: Lipids 179, 180,
216
Soy Oil Constants–Iodine Number / Value 171, 279
Soy protein companies (USA). See Glidden Co. (The), Protein
Technologies International (PTI)
Soy Protein, Industrial Uses of–Other. Shotgun Shell Casings.. 30
Soy Protein Isolates, Textured (For Food Use Only, Including Spun
Soy Protein Fibers or Soy Isolate Gels). See also: Industrial Uses of
Soy Proteins–Fibers (Artiﬁcial Wool Made from Spun Soy Protein
Fibers) 216
Soy Proteins–Concentrates 313
Soy Proteins–Isolates, for Food Use. See also: Isolates, for
Industrial (Non-Food) Use 313

Shortening 216
Shoyu. See Soy Sauce
Shurtleff, William. See Soyinfo Center (Lafayette, California)
Silage, soybean. See Feeds / Forage from Soybean Plants–Forage
Used for Silage / Ensilage
Size of soybean seeds. See Seed Weight / Size (Soybeans)–Weight
of 100 Seeds in Grams, or Number of Seeds Per Pound
Sizings for paper or textiles. See Paper Coatings or Sizings, or
Textile Sizing
Soil Science 283, 284
Soil Science–Soil Erosion and Soil Conservation 126, 131
Soilage, soybean. See Feeds / Forage from Soybean Plants–Soilage
and Soiling
South Africa. See Africa–South Africa
South America. See Latin America–South America
Soy Coffee–Made from Roasted Soy Flour or Ground Roasted
Soybeans 162
Soy ﬁber. See Fiber
Soy Flour, Grits, Meal, Powder, or Flakes–For Food Use (Usually
Defatted or Low-Fat). See also Soy Flour–Whole or Full-fat 23, 37,
50, 233, 313

Soy sauce companies or brands (USA). See La Choy
Soy Sauce (Including Shoyu). See Also Tamari, Teriyaki Sauce, and
Traditional Worcestershire Sauce 313
Soy Sprouts (Sprouted or Germinated Soybeans) for Food Use 251,
313
Soybean Crushers (USA). See Seed Companies, Soybean–Funk
Brothers Seed Co. (Bloomington, Illinois)–After 1924
Soybean crushers (USA). See Allied Mills, Inc., Archer Daniels
Midland Co. (ADM) (Decatur, Illinois), Cargill, Inc. (Minneapolis,
Minneapolis), Central Soya Co. (Fort Wayne, Indiana), Continental
Grain Co. (New York, New York), Dannen Mills (St. Joseph,
Missouri), Procter & Gamble Co. (Cincinnati, Ohio). Including the
Buckeye Cotton Oil Co., Ralston Purina Co. (St. Louis, Missouri),
Staley (A.E.) Manufacturing Co. (Decatur,
Soybean crushers (USA), Cooperative. See AGRI Industries, Inc.
(Iowa), Farmland Industries, Inc., Gold Kist, Missouri Farmers
Association (MFA), Riceland Foods (Named Arkansas Grain Corp.
before Sept. 1970)
Soybean crushers (USA), Early. See Elizabeth City Oil and
Fertilizer Co. (Elizabeth City, North Carolina; 1915)
Soybean Crushers (USA), Early–Paciﬁc Oil Mills and Albers
Brothers Milling Co. (Seattle, Washington; 1911), Elizabeth City
Oil and Fertilizer Co. (Elizabeth City, North Carolina; 1915. By
1917 six other North Carolina oil mills were crushing soybeans),
Chicago Heights Oil Mfg. Co. (Chicago Heights, Illinois; 1920),
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A.E. Staley Mfg. Co. (Decatur, Illinois; 1922), Piatt County
Cooperative Soy Bean Co. (Monticello, Illinois; 1923–batch
solvent), Blish Milling Co. (Seymour and Crothersville, Indiana;
1923), Eastern Cotton Oil Co. (Norfolk, Virginia; 1924–continuous
solvent) 262
Soybean Crushing (General: Soy / Soybean Oil and Soybean Meal)
259, 262
Soybean Cultural Practices–No-Till, Conservation Tillage, and
Minimum Tillage Farming / Agriculture 126, 131
Soybean–General Comprehensive and Basic Important Publications
about Soybeans 313
Soybean–Growth Regulators / Substances Such as Triiodobenzoic
Acid (TIBA), Gibberellic Acid, Gibberellins, Auxins, Cytokinins,
Dicamba, and Florigen 207
Soybean Meal (SBM) (Defatted). Formerly Called Bean Cake,
Beancake, Soybean Cake, Oilmeal, or Presscake 126, 131, 159,
259, 313, 332
Soybean–Morphology, Structure, and Anatomy of the Plant and Its
Seeds 220
Soybean oil. See Soy Oil
Soybean–origin and domestication. See Origin, Domestication, and
Dissemination of the Soybean (General)
Soybean paste. See Miso
Soybean–Physiology and Biochemistry (Including Photoperiodism,
Photosynthesis, Translocation, Plant Water Relations, Respiration,
Photorespiration) 99, 124, 173, 184, 186, 189, 204, 247, 261
Soybean–Physiology and Biochemistry–Maturity Groups 76, 151,
171, 192, 206, 218, 220, 242, 243, 296
Soybean–Physiology–Photoperiod Insensitivity / Daylength
Neutrality 202, 224, 247, 347

(Agricultural), Implements, Equipment, and Mechanization
Soybean production–Farm machinery. See Combines
Soybean Production–General, and Amount Produced 37, 38, 39, 40,
112, 113, 172, 216, 280, 281, 294, 312
Soybean production in tropical and subtropical countries. See
Tropical and Subtropical Countries, Soybean Production in (Mostly
in
Soybean production–Marketing. See Marketing Soybeans
Soybean production–Nitrogen Fixation and Inoculation. See
Nitragin Inoculant and The Nitragin Company
Soybean production–Plant protection. See Diseases (Bacterial,
Fungal, and Viral / Virus), Insects–Pest Control. See also: Integrated
Pest Management, Nematodes–Disease Control, Pesticides
(General), Weeds–Control and Herbicide Use
Soybean production–Research. See Research on Soybeans
Soybean Research Foundation, Inc. (SRF, Mason City, Illinois) 216
Soybean Rust (Fungal Disease) 194, 203, 210, 211, 220, 226, 232,
238, 239, 240, 249, 250, 277, 295, 296, 317, 331, 334, 340, 342
Soybean Seeds–Black in Color. Food Use is Not Mentioned 171,
178, 179, 180, 192, 206, 212, 216, 261, 273, 296, 306, 307, 332,
339
Soybean Seeds–Brown in Color. Especially Early Records 306
Soybean Seeds–Green in Color. Food Use is Not Mentioned. Early
Named Varieties Include Aoda, Columbia, Giant Green, Guelph or
Medium Green, Medium Early Green, Medium Green, Samarow,
Sonoma, and Tashing 171, 306
Soybean Seeds–Green in Color. Used as Food, Beverage, Feed, or
Medicine, or Their Nutritional Value 206

Soybean–Physiology–Photoperiodism / Photoperiod, Photoperiodic
Effects, or Photo-Thermal Responses 76, 121, 126, 131, 206, 260

Soybean Seeds–Yellow in Color. Including Yellowish White, Cream
Colored, and Pale (Pallida). Especially Early Records. See also:
Soybean Seeds–White 242, 243, 261, 296, 307

Soybean processing. See Soybean Crushing

Soybean Varieties Canada–Harosoy 206, 308, 309, 322

Soybean production. See–Fertilizers and Plant Nutrition, Crop
Rotation of Soybean Plants for Soil Improvement, Cropping
Systems: Intercropping, Interplanting, or Mixed Cropping, Cultural
Practices, Green Manure, Harvesting and Threshing, Peoria
Plan of 1928-29 for Growing, Selling, and Processing Soybeans,
Plant Protection from Diseases, Pests and Other Types of Injury
(General), Seed Germination or Viability–Not Including Soy
Sprouts, Seed Quality, Seed Treatment, Yield Statistics, Soybean

Soybean Varieties Canada–Harovinton–Large-Seeded and / or
Vegetable-Type 322
Soybean Varieties Canada–Maple Arrow 308, 309
Soybean Varieties Europe–Gelbe Riesen (“Yellow Giant” / Giant
Yellow)–Early Introduction 306

Soybean production and the soil. See Soil Science

Soybean Varieties USA–Acme–Early Introduction 206, 306, 308,
309

Soybean production–Farm equipment. See Machinery

Soybean Varieties USA–A.K.–Early Introduction 171, 307
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Soybean Varieties USA–Amherst–Early Introduction 306
Soybean Varieties USA–Aoda–Large-Seeded and / or VegetableType 171

Soybean Varieties USA–Ebony–Early Introduction 171
Soybean Varieties USA–Eda–Early Introduction 306
Soybean Varieties USA–Edna–Early Introduction 306

Soybean Varieties USA–Auburn–Early Selection (1907) 306

Soybean Varieties USA–Edward–Early Introduction 306

Soybean Varieties USA–Baird–Early Introduction 306

Soybean Varieties USA–Emerald–Large-Seeded and / or VegetableType 309

Soybean Varieties USA–Barchet–Early Introduction 296
Soybean Varieties USA–Biloxi–Early Introduction 296, 306

Soybean Varieties USA–Emperor–Large-Seeded and / or VegetableType 171

Soybean Varieties USA–Brindle–Early Introduction 306

Soybean Varieties USA–Fairchild–Early Introduction 306

Soybean Varieties USA–Brooks–Early Introduction 306

Soybean Varieties USA–Farnham–Early Introduction 306

Soybean Varieties USA–Brownie–Early Introduction 306

Soybean Varieties USA–Flat King–Early Introduction 306

Soybean Varieties USA–Buckshot–Early Introduction 306

Soybean Varieties USA–Flava–Early Selection (1907) 306

Soybean Varieties USA–Butterball–Early Introduction 306

Soybean Varieties USA–Funk Delicious–Large-Seeded and / or
Vegetable-Type 171

Soybean Varieties USA–Chame–Large-Seeded and / or VegetableType 306
Soybean Varieties USA–Chernie–Early Introduction 306
Soybean Varieties USA–Cherokee–Large-Seeded and / or
Vegetable-Type 296
Soybean Varieties USA–Chestnut–Early Selection (1907) 171

Soybean Varieties USA–Grande–Large-Seeded and / or VegetableType 309
Soybean Varieties USA–Green and Black–Large-Seeded and / or
Vegetable-Type 171
Soybean Varieties USA–Guelph–Early Introduction 171

Soybean Varieties USA–Chiquita–Early Introduction 306

Soybean Varieties USA–Habaro–Early Introduction. Also spelled
“Habara” in Canada 179, 180

Soybean Varieties USA–Chusei–Large-Seeded and / or VegetableType 171

Soybean Varieties USA–Haberlandt–Early Introduction 206, 242,
243, 261, 296

Soybean Varieties USA–Cloud–Early Introduction 171

Soybean Varieties USA–Hahto–Early Introduction. Large-Seeded
and / or Vegetable-Type 171, 296

Soybean Varieties USA–Columbia / Columbian–Early Introduction
171
Soybean Varieties USA–Delsoy–Large-Seeded and / or VegetableType 296, 322
Soybean Varieties USA–Disoy–Large-Seeded and / or VegetableType 206, 309
Soybean Varieties USA–Duggar–Early Introduction 306
Soybean Varieties USA–Dunﬁeld–Early Introduction 171, 179, 180,
242, 243, 296
Soybean Varieties USA–Early Brown–Early Introduction 306
Soybean Varieties USA–Easycook / Easy Cook–Early Introduction.
Large-Seeded and/or Vegetable-Type 296

Soybean Varieties USA–Hamilton–Early Introduction 306, 322
Soybean Varieties USA–Hankow–Early Introduction 306
Soybean Varieties USA–Hansen–Early Introduction 306
Soybean Varieties USA–Higan–Large-Seeded and / or VegetableType 171
Soybean Varieties USA–Hiro–Large-Seeded and / or VegetableType 306
Soybean Varieties USA–Hokkaido–Large-Seeded and / or
Vegetable-Type 171
Soybean Varieties USA–Hollybrook–Early Introduction 296
Soybean Varieties USA–Hongkong / Hong Kong–Early
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Introduction 171
Soybean Varieties USA–Hope–Early Selection (1905) 306
Soybean Varieties USA–Hurrelbrink–Early Introduction 171
Soybean Varieties USA–Illington–Large-Seeded and / or VegetableType 171
Soybean Varieties USA–Imperial–Large-Seeded and / or VegetableType 171

Soybean Varieties USA–Manchu–Early Introduction 171, 179, 180,
242, 243, 307
Soybean Varieties USA–Manchuria–Early Introduction 307
Soybean Varieties USA–Mandarin–Early Introduction 114, 179,
180, 242, 243, 307
Soybean Varieties USA–Manhattan–Early Introduction 306
Soybean Varieties USA–Merko–Early Introduction 306

Soybean Varieties USA–Ito San–Early Introduction. Synonyms–
Medium Early Yellow, Early White, Early Yellow, Kaiyuski Daizu,
Kiyusuki Daidzu, Kysuki, Yellow Eda Mame, Dwarf Early Yellow,
Early, Eda Mame, Coffee Berry 306, 307

Soybean Varieties USA–Merrimax–Large-Seeded and / or
Vegetable-Type 322

Soybean Varieties USA–Jackson–Large-Seeded and / or VegetableType 78, 79, 101, 114, 121, 206, 296, 309

Soybean Varieties USA–Midwest–Early Introduction 171

Soybean Varieties USA–Jefferson–Large-Seeded and / or
Vegetable-Type 171
Soybean Varieties USA–Jet–Early Introduction 306
Soybean Varieties USA–Jogun–Large-Seeded and / or VegetableType 171

Soybean Varieties USA–Meyer–Early Introduction 306

Soybean Varieties USA–Mikado–Early Development 306
Soybean Varieties USA–Mokapu Summer–Large-Seeded and / or
Vegetable-Type 309
Soybean Varieties USA–Morgan–Early Introduction 306, 309
Soybean Varieties USA–Morse–Early Introduction 171

Soybean Varieties USA–Kahala–Large-Seeded and / or VegetableType 309

Soybean Varieties USA–Nanda–Large-Seeded and / or VegetableType 121, 296

Soybean Varieties USA–Kaikoo–Large-Seeded and / or VegetableType 309

Soybean Varieties USA–Natsu–Early Introduction 306

Soybean Varieties USA–Kailua–Large-Seeded and / or VegetableType 309
Soybean Varieties USA–Kanrich–Large-Seeded and / or VegetableType 171, 206, 309
Soybean Varieties USA–Kentucky A–Early Selection 306
Soybean Varieties USA–Kim–Large-Seeded and / or VegetableType 171, 206, 309

Soybean Varieties USA–Nemo–Early Introduction 306
Soybean Varieties USA–Nielsen–Early Selection 306
Soybean Varieties USA–Nigra–Early Introduction 306
Soybean Varieties USA–Nuttall–Early Introduction 306
Soybean Varieties USA–Ogemaw / Ogema–Early Development.
Synonym–Dwarf Brown (Morse 1948) 307

Soybean Varieties USA–Kingston–Early Introduction 171

Soybean Varieties USA–Okute / O’kute / O’Kute–Early
Introduction 306

Soybean Varieties USA–Laredo–Early Introduction 178, 261, 296,
332

Soybean Varieties USA–Osaya–Large-Seeded and / or VegetableType 171

Soybean Varieties USA–Lowrie–Early Selection (1908) 306

Soybean Varieties USA–Otootan / O-too-tan–Early Introduction
261, 296, 306

Soybean Varieties USA–Magna–Large-Seeded and / or VegetableType 206, 309
Soybean Varieties USA–Mammoth Brown–Early Introduction 306
Soybean Varieties USA–Mammoth Yellow–Early Introduction 242,
243, 261, 296, 307

Soybean Varieties USA–Peking / Pekin–Early Selection (1907) 171,
216, 296
Soybean Varieties USA–Pingsu–Early Introduction 306
Soybean Varieties USA–Prize–Large-Seeded and / or VegetableType 206, 309

© Copyright Soyinfo Center 2014

BIOGRAPHY OF EDGAR E. HARTWIG (1913-2018) 239

Soybean Varieties USA–Protana–Specialty, High Protein 309
Soybean Varieties USA–Proto–Specialty, High Protein 322
Soybean Varieties USA–Provar–Specialty, High Protein 309
Soybean Varieties USA–Riceland–Early Introduction 306
Soybean Varieties USA–Rokusun–Large-Seeded and / or VegetableType 206, 296
Soybean Varieties USA–Samarow–Early Introduction 306
Soybean Varieties USA–Sanga–Large-Seeded and / or VegetableType 171
Soybean Varieties USA–Saskatoon–Early Introduction 306
Soybean Varieties USA–Sedo–Early Introduction 306
Soybean Varieties USA–Seminole–Large-Seeded and / or
Vegetable-Type 296
Soybean Varieties USA–Sherwood–Early Introduction 306
Soybean Varieties USA–Shingto–Early Introduction 171
Soybean Varieties USA–Shiro–Large-Seeded and / or VegetableType 171

Soybean Varieties USA–Vinton–Large-Seeded and / or VegetableType 309
Soybean Varieties USA–Vireo–Early Introduction 306
Soybean Varieties USA–Virginia–Early Selection (1907) 171, 296
Soybean Varieties USA–White Eyebrow–Early Introduction 306
Soybean Varieties USA–Willomi–Large-Seeded and / or VegetableType 171
Soybean Varieties USA–Wilson–Early Introduction 171, 307
Soybean Varieties USA–Wilson-Five / Wilson Five / Wilson 5 /
Wilson-5 / Wilson V–Early Selection (1912) 171, 307
Soybean Varieties USA–Wolverine–Large-Seeded and / or
Vegetable-Type 171
Soybean Varieties USA–Yosho–Early Introduction 306
Soybeans, ground (used as food). See Whole Dry Soybeans
Soyfoods Center. See Soyinfo Center (Lafayette, California)
Soyfoods movement. See Farm (The) (Summertown, Tennessee),
Plenty Canada and The Farm in Canada (Lanark, Ontario, Canada)

Soybean Varieties USA–Sooty–Early Selection 171

Soyinfo Center (Lafayette, California). Named Soyfoods Center
until 1 Jan. 2007. Founded by William and Akiko Shurtleff 346, 348

Soybean Varieties USA–Southern Proliﬁc–Early Introduction 306

Soyland Farm. See Fouts Family of Indiana

Soybean Varieties USA–Stuart–Early Introduction 121, 216, 306,
339

Sprouts. See Soy Sprouts

Soybean Varieties USA–Suru–Large-Seeded and / or VegetableType 306
Soybean Varieties USA–Swan–Early Introduction 306
Soybean Varieties USA–Taha–Early Introduction 306
Soybean Varieties USA–Tarheel Black / Tar-Heel Black / Tar Heel
Black–Early Introduction 296
Soybean Varieties USA–Tashing–Early Introduction 306
Soybean Varieties USA–Tokyo / Tokio–Early Introduction 242,
243, 261, 296
Soybean Varieties USA–Trenton–Early Introduction 306
Soybean Varieties USA–Verde–Large-Seeded and / or VegetableType 206, 309
Soybean Varieties USA–Vinton 81–Large-Seeded and / or
Vegetable-Type 309

Spun soy protein ﬁbers. See Soy Proteins–Textured Soy Protein
Isolates
Sri Lanka. See Asia, South–Sri Lanka
Staley (A.E.) Manufacturing Co. (Decatur, Illinois; Acquired by
Tate & Lyle PLC in June 1988) 15, 244, 264, 281, 346, 348
Standardization of nomenclature of soybean varieties. See
Nomenclature of Soybean Varieties–Standardization of and
Confusion
Standards, Applied to Soybeans or Soy Products 124
Statistics on soybean production, area and stocks. See individual
geographic regions (such as Asia, Europe, Latin America, United
States, etc.) and nations within each region
Statistics on soybean yields. See Yield Statistics, Soybean
Storage of Soybean Seeds, Viability and Life-Span During Storage
or Storability, and Drying of Soybeans 102, 126, 131, 207, 233, 300
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Strayer Family of Iowa–Incl. George Strayer (1910-1981; executive
ofﬁcer of the American Soybean Association 1940-1967), His
Father Bert Strayer (1880-1941), and His Nephew Dennis Strayer
(born 1938) 181, 264
Sufu. See Tofu, Fermented
Syngenta AG (based in Basel, Switzerland)–Formed in Nov. 2000
by the Merger of Novartis Agribusiness (formed in March 1996 by
the Merger of Sandoz AG and Ciba-Geigy; both based in Basel,
Switzerland) and Zeneca Agrochemicals 339
Taiwan. See Asia, East–Taiwan
Tempeh (Spelled Témpé in Malay-Indonesian) 233, 313
Textured soy protein isolates. See Soy Protein Isolates, Textured
(For Food Use Only). Including Spun Fibers
Tillage practices. See Soybean Cultural Practices–No Till Farming
Tofu (Also Called Soybean Curd or Bean Curd until about 19751985). See also Tofu–Fermented, Soy Ice Creams, Soy Yogurts, and
Cheesecake, Which Often Use Tofu as a Major Ingredient 233, 312

Experimental Farm at Arlington, Virginia (1900-1942) 251, 255
United States Department of Agriculture (USDA)–Bureau of
Plant Industry, Soils, and Agricultural Engineering (1943-1953).
Including Bureau of Plant Industry (1901-1943), Ofﬁce of Plant
Industry (1900-1901), and Division of Agrostology (1895-1901).
Transferred to Agricultural Research Service in 1953 17, 19, 20, 27,
34, 38, 39, 41, 42, 43, 44, 46, 47, 48, 49, 50, 54, 55, 56, 59, 64, 93,
97, 103, 109, 118, 122, 128, 133, 136, 147, 155, 163, 170, 175, 179,
180, 181, 185, 195, 201, 206, 208, 216, 242, 243, 251, 263, 264,
280, 281, 283, 284
United States Department of Agriculture (USDA; Including Federal
Grain Inspection Service [FGIS], and War Food Administration
[WFA]). See also: Agricultural Marketing Service, Agricultural
Research Service (ARS), Bureau of Plant Industry, Economic
Research Service, Food and Nutrition Service, Foreign Agricultural
Service, and Section of Foreign Seed and Plant Introduction 12, 13,
14, 15, 16, 22, 23, 24, 25, 29, 30, 31, 32, 33, 40, 58, 73, 76, 78, 79,
80, 85, 117, 130, 173, 232, 233, 239, 241, 245, 246, 249, 254, 255,
259, 261, 264, 265, 266, 276, 279, 280, 281, 283, 284, 286, 300,
306, 308, 309, 313, 321, 322, 340

Touchi or tou ch’i. See Fermented Black Soybeans

United States Department of Agriculture (USDA)–Section of
Foreign Seed and Plant Introduction (Established 1898 within the
USDA with David Fairchild in Charge). Transferred to Bureau
of Plant Industry (1 July 1901). Later Referred to as the Ofﬁce of
Foreign Seed and Plant Introduction and then the Ofﬁce of Foreign
Plant Introduction 192, 299, 307, 336, 337, 346, 348

Trade (International–Imports, Exports) of Soybeans, Soy Oil, and /
or Soybean Meal. See also Trade–Tariffs and Duties 179, 180

United States of America–Activities and Inﬂuence Overseas /
Abroad 179, 180, 206, 216, 237, 255, 263, 337, 342

Treatment of seeds. See Seed Treatment with Chemicals (Usually
Fungicides) for Protection

United States of America–Soybean Production, Area and Stocks–
Statistics, Trends, and Analyses 38, 39, 96, 126, 131

Tropical and Subtropical Countries, Soybean Production in (Mostly
in the Third World / developing countries) 224, 233, 276

United States of America (USA) 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12,
13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30,
31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48,
49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66,
67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84,
85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101,
102, 103, 104, 105, 106, 107, 108, 109, 110, 111, 112, 113, 114,
115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127,
128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140,
141, 142, 143, 144, 145, 146, 147, 148, 149, 150, 151, 152, 153,
154, 155, 156, 157, 158, 159, 160, 161, 162, 163, 164, 165, 166,
167, 168, 169, 170, 171, 173, 174, 175, 176, 177, 178, 179, 180,
181, 182, 183, 184, 185, 186, 187, 188, 189, 190, 191, 192, 193,
194, 195, 196, 197, 198, 199, 200, 201, 202, 203, 204, 205, 206,
207, 208, 209, 210, 211, 212, 213, 214, 215, 216, 217, 218, 220,
221, 222, 223, 225, 226, 227, 228, 229, 230, 231, 232, 233, 234,
235, 236, 239, 240, 241, 242, 243, 244, 245, 246, 247, 248, 249,
250, 251, 252, 253, 254, 255, 256, 257, 258, 259, 261, 262, 263,
264, 265, 266, 267, 268, 269, 270, 271, 272, 273, 274, 275, 276,
277, 278, 279, 280, 281, 282, 283, 284, 285, 286, 287, 288, 289,
290, 291, 292, 294, 295, 296, 297, 298, 299, 300, 301, 302, 303,
304, 305, 306, 307, 308, 309, 310, 311, 312, 313, 314, 315, 316,
317, 318, 319, 320, 321, 322, 323, 324, 325, 326, 327, 328, 329,
330, 331, 332, 333, 334, 335, 336, 337, 338, 339, 340, 341, 343,

Tofu, Fermented (Also Called Doufu-ru, Toufu-ru, Furu, Fuyu,
Tahuri, Tahuli, Tajure, Tao-hu-yi, or Sufu). See also Tofu-yo 313

Trypsin / Protease / Proteinase Growth Inhibitors 313
United Kingdom. See Europe, Western–United Kingdom
United Nations (Including UNICEF, FAO, UNDP, UNESCO, and
UNRRA) Work with Soy 233, 276
United Soybean Board. See American Soybean Association (ASA)–
United Soybean Board
United States Department of Agriculture (USDA)–Agricultural
Research Service (ARS, Established 1953). Including Agricultural
Research Administration (1942-1953) 17, 19, 27, 34, 42, 43, 46, 54,
55, 56, 59, 64, 66, 68, 83, 86, 93, 95, 97, 99, 100, 101, 102, 103,
109, 118, 122, 124, 125, 128, 131, 133, 135, 136, 143, 147, 155,
156, 159, 163, 170, 171, 175, 185, 186, 187, 194, 195, 198, 199,
200, 201, 203, 205, 206, 207, 208, 210, 211, 225, 226, 238, 240,
242, 243, 250, 267, 277, 282, 287, 292, 293, 295, 296, 316, 317,
327, 328, 331, 334, 336
United States Department of Agriculture (USDA)–Arlington
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344, 345, 346, 347, 348, 354, 355, 356
United States–States–Alabama 12, 13, 15, 17, 19, 20, 22, 27, 30,
34, 40, 43, 46, 47, 48, 49, 50, 126, 131, 177, 185, 254, 316
United States–States–Arizona 254
United States–States–Arkansas 12, 13, 15, 17, 19, 22, 23, 25, 27,
34, 36, 40, 43, 45, 46, 64, 68, 93, 95, 97, 107, 185, 196, 201, 208,
254, 264, 284, 306, 332, 339
United States–States–California 246, 254, 312
United States–States–Colorado 220
United States–States–Delaware 43, 107, 254
United States–States–District of Columbia (Washington, DC) 66,
192, 206, 242, 243, 244, 255
United States–States–Florida 12, 13, 15, 17, 19, 20, 22, 27, 34, 40,
46, 76, 99, 125, 133, 135, 163, 184, 185, 196, 199, 201, 208, 242,
254, 255, 280, 316
United States–States–Georgia 12, 13, 15, 17, 19, 20, 22, 23, 25, 27,
29, 34, 38, 40, 43, 46, 143, 185, 196, 254, 306, 337
United States–States–Hawaii 31, 32
United States–States–Illinois 4, 5, 6, 7, 8, 9, 10, 12, 13, 14, 15, 16,
17, 19, 20, 22, 23, 24, 25, 26, 27, 29, 30, 31, 32, 33, 34, 36, 41, 42,
43, 45, 46, 47, 48, 49, 50, 54, 56, 59, 64, 68, 80, 83, 86, 93, 97, 103,
109, 118, 122, 124, 126, 128, 131, 133, 136, 147, 151, 155, 163,
167, 170, 171, 175, 178, 179, 180, 181, 185, 195, 196, 201, 202,
208, 216, 220, 223, 241, 242, 243, 244, 251, 254, 255, 263, 264,
265, 266, 267, 276, 279, 280, 281, 282, 284, 287, 289, 299, 300,
306, 307, 308, 309, 316, 322, 336, 337, 340, 341, 342, 346, 348,
355

United States–States–Minnesota 1, 2, 3, 7, 36, 216, 223, 228, 229,
245, 254, 265, 280, 309, 316
United States–States–Mississippi 12, 13, 14, 15, 16, 17, 18, 19, 20,
22, 23, 24, 25, 26, 27, 29, 31, 34, 36, 40, 41, 43, 44, 45, 46, 47, 48,
52, 53, 57, 58, 59, 60, 61, 62, 63, 64, 65, 67, 68, 69, 70, 71, 72, 73,
74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91,
92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 103, 104, 105, 106, 107,
108, 109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 122,
123, 124, 125, 126, 127, 128, 129, 130, 131, 132, 133, 134, 135,
136, 137, 138, 139, 140, 141, 142, 143, 145, 146, 147, 148, 149,
150, 151, 152, 153, 154, 155, 157, 159, 160, 161, 162, 163, 164,
165, 166, 167, 168, 169, 170, 171, 172, 173, 174, 175, 176, 177,
178, 179, 182, 183, 184, 185, 187, 188, 189, 190, 191, 192, 194,
195, 196, 197, 200, 201, 202, 203, 204, 205, 206, 208, 209, 210,
211, 212, 213, 214, 215, 217, 218, 219, 221, 222, 223, 225, 226,
227, 228, 229, 230, 231, 234, 235, 236, 239, 240, 241, 242, 243,
245, 246, 247, 248, 249, 250, 251, 252, 253, 254, 255, 256, 257,
258, 259, 261, 262, 263, 265, 266, 267, 268, 269, 270, 271, 272,
274, 275, 277, 278, 280, 281, 282, 283, 284, 285, 287, 288, 289,
290, 291, 293, 295, 296, 297, 298, 299, 300, 301, 302, 303, 304,
305, 306, 307, 308, 309, 310, 311, 314, 315, 316, 317, 318, 319,
320, 322, 323, 324, 325, 326, 327, 328, 329, 330, 331, 333, 334,
335, 336, 337, 338, 341, 342, 343, 344, 345, 354, 356
United States–States–Missouri 95, 107, 126, 131, 179, 180, 244,
245, 254, 276, 306, 321
United States–States–Nebraska 254
United States–States–New Hampshire 316
United States–States–New Jersey 254
United States–States–New Mexico 107
United States–States–New York 254, 337

United States–States–Iowa 13, 16, 23, 24, 41, 45, 80, 144, 196, 202,
216, 242, 251, 254, 255, 265, 280, 281, 289, 322, 337

United States–States–North Carolina 12, 13, 14, 15, 16, 17, 19, 20,
22, 23, 24, 25, 26, 27, 28, 29, 34, 35, 36, 37, 38, 39, 40, 41, 43, 44,
46, 47, 48, 51, 58, 64, 66, 68, 73, 77, 78, 79, 80, 92, 93, 95, 97, 107,
114, 126, 130, 131, 133, 135, 136, 143, 147, 155, 163, 170, 175,
185, 193, 195, 196, 201, 202, 208, 212, 242, 243, 245, 251, 254,
259, 261, 262, 264, 267, 280, 281, 282, 283, 284, 289, 306, 316,
339

United States–States–Kansas 171, 185, 221, 254

United States–States–North Dakota 36, 254, 306

United States–States–Kentucky 43, 95, 107, 126, 131, 254, 306

United States–States–Ohio 23, 45, 242, 243, 245, 251, 254, 265,
280, 281, 306

United States–States–Indiana 20, 26, 36, 43, 66, 76, 80, 178, 179,
180, 242, 243, 251, 254, 264, 265, 266, 280, 281, 289, 306, 307,
316

United States–States–Louisiana 12, 13, 15, 17, 19, 22, 24, 25, 27,
29, 31, 34, 40, 43, 45, 46, 64, 68, 93, 97, 185, 196, 201, 204, 208,
218, 254, 306, 307
United States–States–Maryland 41, 43, 44, 64, 68, 80, 93, 97, 107,
143, 163, 185, 201, 208, 210, 242, 250, 254, 255, 265, 266, 277,
299, 300, 313, 316, 331
United States–States–Michigan 182, 254, 306, 307

United States–States–Oklahoma 12, 13, 14, 15, 17, 19, 20, 22, 27,
29, 31, 32, 34, 36, 40, 46, 64, 68, 93, 97, 185, 201, 208, 254, 273,
306
United States–States–Pennsylvania 254, 346, 348
United States–States–Rhode Island 306
United States–States–South Carolina 12, 13, 14, 15, 17, 19, 20, 22,
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27, 30, 34, 38, 40, 43, 44, 46, 64, 68, 93, 97, 121, 130, 135, 143,
185, 196, 201, 208, 212, 216, 242, 243, 244, 245, 251, 254, 261,
280, 306, 307, 339
United States–States–South Dakota 254
United States–States–Tennessee 12, 13, 14, 15, 17, 19, 20, 22, 23,
27, 29, 30, 31, 32, 33, 34, 36, 38, 40, 43, 45, 46, 47, 65, 78, 79, 80,
95, 107, 158, 185, 193, 202, 242, 243, 254, 267, 281, 283, 284, 305,
306, 307, 310, 346, 348
United States–States–Texas 12, 13, 14, 15, 17, 19, 20, 22, 27, 29,
34, 40, 46, 64, 68, 93, 97, 107, 185, 196, 201, 208, 212, 232, 239,
243, 249, 254, 306, 332
United States–States–Virginia 12, 13, 15, 17, 19, 22, 23, 27, 29, 32,
34, 38, 40, 43, 46, 64, 68, 93, 97, 99, 107, 126, 131, 185, 196, 201,
208, 251, 254, 255, 261, 306, 316

173, 175, 179, 180, 185, 187, 188, 195, 201, 203, 205, 208, 211,
215, 224, 226, 231, 233, 237, 251, 252, 253, 260, 261, 264, 267,
269, 274, 275, 279, 283, 284, 285, 290, 291, 293, 296, 298, 304,
308, 311, 314, 315, 317, 321, 324, 325, 326, 327, 328, 338, 346,
348
Variety Development, Breeding, Selection, Evaluation, Growing, or
Handling of Soybeans for Food Uses 206, 316
Variety development of soybeans. See Breeding of Soybeans and
Classical Genetics, Breeding or Evaluation of Soybeans for Seed
Quality, such as Low in Trypsin Inhibitors, Lipoxygenase, Linolenic
Acid, etc., Germplasm Collections and Resources, and Gene Banks,
Introduction of Soybeans (as to a Nation, State, or Region, with P.I.
Numbers for the USA) and Selection
Variety names / nomenclature–standardization. See Nomenclature
of Soybean Varieties–Standardization of

United States–States–West Virginia 27, 34

Variety names of early U.S. soybeans. See Lists and Descriptions
(Ofﬁcial) of Early U.S. Soybean Varieties with Their P.I. Numbers
and Synonyms

United States–States–Wisconsin 254, 280, 306, 323

Vegetable soybeans. See Green Vegetable Soybeans

U.S. Regional Soybean Industrial Products Laboratory (Urbana,
Illinois). Founded April 1936. Analytical Section Merged into
Northern Regional Research Lab. (Peoria) 1 July 1942 12, 13, 14,
15, 16, 17, 19, 20, 22, 23, 24, 25, 26, 27, 29, 30, 31, 32, 33, 34, 36,
38, 39, 40, 41, 42, 43, 44, 46, 47, 48, 49, 50, 54, 56, 59, 64, 66, 68,
76, 78, 79, 80, 83, 86, 92, 93, 97, 103, 109, 118, 122, 126, 128, 131,
133, 136, 138, 147, 151, 155, 163, 170, 171, 175, 179, 180, 185,
195, 201, 202, 208, 216, 242, 243, 251, 263, 265, 266, 280, 282,
299, 337

Vegetable-type or edible soybeans. See Green Vegetable Soybeans–
Large-Seeded Vegetable-Type or Edible Soybeans, General
Information About, Not Including Use As Green Vegetable
Soybeans

USA. See United States of America

Vigna unguiculata or V. sinensis. See Cowpea or Black-Eyed Pea

USDA. See United States Department of Agriculture

Wannamaker (John E.) (St. Matthews, South Carolina) 143, 339

USSR. See Europe, Eastern–USSR

War, Civil, USA. See Civil War in USA (1861-1865)

Varieties of soybeans–Earliest document seen... See Historical–
Earliest Document Seen

War, world. See World War I–Soybeans and Soyfoods, World War
II–Soybeans and Soyfoods

Varieties, soybean. See Soybean Varieties, Soybean Varieties USA–
Large-Seeded Vegetable-Type, Soybean Varieties USA–Special
High Protein

Weeds–Control and Herbicide Use 16, 18, 25, 39, 43, 51, 53, 69,
70, 71, 76, 88, 89, 92, 94, 102, 112, 126, 130, 131, 137, 138, 139,
142, 145, 150, 152, 157, 162, 165, 168, 194, 207, 216, 221, 260,
270, 272, 276, 281, 283, 296, 302, 332

United States–States–Washington state 220, 337

Varieties, soybean–Japanese. See Japanese Soybean Types and
Varieties
Variety development. See Breeding or Selection of Soybeans for
Use as Soy Oil or Meal
Variety Development and Breeding of Soybeans (General,
Including Varieties and Seeds) 17, 19, 26, 27, 34, 40, 42, 46, 54,
56, 59, 60, 61, 64, 65, 68, 69, 73, 74, 75, 77, 78, 79, 83, 86, 93, 97,
98, 103, 105, 107, 108, 109, 110, 111, 114, 115, 118, 119, 122, 123,
127, 128, 129, 132, 133, 135, 136, 137, 138, 140, 147, 148, 149,
150, 153, 155, 156, 157, 159, 162, 163, 164, 165, 166, 168, 170,

Vegetable-type soybeans. See Green Vegetable Soybeans–
Vegetable-Type, Garden-Type, or Edible or Food-Grade Soybeans
Viability and life-span of soybean seeds. See Storage of Seeds

Weight of soybean seeds. See Seed Weight / Size (Soybeans)–
Weight of 100 Seeds in Grams, or Number of Seeds Per Pound
Western Samoa. See Oceania–Samoa
Whole Dry Soybeans, Ground or Mashed to a Paste After Boiling,
or Ground Raw with Water to a Fresh Puree or Slurry (Including
Japanese Gô) 312
Wild Annual Soybean (Glycine soja Siebold & Zuccarini, formerly
named G. ussuriensis Regel & Maack, and G. angustifolia Miquel)
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206, 300, 322
Wild, Perennial Relatives of the Soybean–Glycine Species (Glycine
albicans, G. aphyonota, G. arenaria, G. argyrea, G. canescens,
G. clandestina, G. curvata, G. cyrtoloba, G. falcata, G. gracei,
G. hirticaulis, G. lactovirens, G. latifolia, G. latrobeana, G.
montis-douglas, G. mycrophylla, G. peratosa, G. pindanica, G. G.
rubiginosa, G. stenophita, G. syndetika, G. tabacina, G. pullenii
tomentella) (Former Names and Synonyms Include G. sericea, and
G. tomentosa) 300
Williams, Charles Burgess (1871-1947). North Carolina Soybean
Pioneer 37, 242, 243, 261
Wilson soybean variety. See Soybean Varieties USA–Mammoth
Yellow
Wing Seed Co. (Mechanicsburg, Champaign County, Ohio).
Founded 1909. Including Joseph Elwyn Wing (1861-1915), Charles
Bullard Wing (1878-1949), and David Grant Wing (1896-1984) 181
Woodworth, C.M. (1888-1960, Plant Breeder, Univ. of Illinois) 181,
242, 243, 255, 264, 307
World 131, 219, 340
World–Soybean Production, Area and Stocks–Statistics, Trends, and
Analyses 126
World War I–Soybeans and Soyfoods. Also known as the “First
World War” and “The Great War” 179, 180
World War II–Soybeans and Soyfoods. Also Called the “Second
World War” 159, 179, 180, 216
Yamei Kin (1864-1934). First Chinese Woman to Take a Medical
Degree in the United States. Also Miss Y. May Kin and Mrs. Kin
Eca da Silva 346, 348
Yellow soybeans. See Soybean Seeds–Yellow
Yield Statistics, Soybean 28, 35, 39, 92, 179, 180, 199, 201, 242,
243
Yugoslavia. See Europe, Eastern–Serbia and Montenegro
Zea mays. See Corn / Maize
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