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WHAT IS INTSOY?

The International Soybean Program (INTSOY)
is a cooperative pr~gra:m between the College of
Agriculture of the University of Illinois at Urbana­
Champaign and the University of Puerto Rico,
Coll~ge of Agricultural Sciences, Mayaguez.

The newsletter you are reading is the first issue.
We plan to publish future issues every two or three
months. If you know. other people interested in
INTSOY programs and activities, they can receive
future issues by writing to .the address above and
asking to be included on our mailing list.
. INTSOY was formally established in 1973, but
its organizational roots ar~ planted in the long­
standing intem~~ional.int.erests and activities of
several institutions. The University of IIIinois has
long been interested in soybean research and de­
velopment both .domestically and internationally.
Through cooperation with other agencies - par­
ticularly the U.S. Department ofi\griculture­
the U. of J.. has developed extensive programs. At
the same time, the University of Puerto Rico has
had a long-term interest in food legumes and more
recently has focused attention on soybeans. The
institution also contributes a high level of expertise
in tropical and subtropical agriculture.
. INTSOY is concerned with all phases of soy­
beans from planting the seed to consumption.
These phases include production, harvesting, mar­
keting, processing, and utilization. INTSOY's
major interest is in the exploitation of the unique
pctential of soybeans as a source of protein for
direct human consumption. Research centers pri­
marily on the problems of tropical and subtropical
environments but is also concerned with nutrition
and processing as ways to expand use of soybean
protein foods in human diets.

The INTSOY program is developing coopera­
tive work with, and through support from, the U.S.
Agency for International Development, interna­
tional research centers, foundations, universities,
and other agencies. Outreach activities, including
assistance with research, extension, and long-range
agricultural development, have been initiated with
several countries. Currently, USAID and the
Rockefeller Foundation provide most of the finan-
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Cial support, but it broadened base of support is
needed to attain the full potential that rests in
INTSOY.

SOYBEAN CONFERENCE IN ADDIS ABABA

In collaborati.on with the Institute for Agricul­
tural Research, Imperial Ethiopian Government,
INTSOY is sponsoring a regional conference on
soybeans for interested persons in Africa, the
Middie East, and South Asia to be held October
14-19, 1974. The program wiII focus on four major
areas - research, production, protection, and utili­
zation. The Wabe Shabelle Hotel in Addis Ababa
wiII be conference headquarters. For more informa­
tion, contact Dr. D. K. ''''higham, conference
chairman, University of Illinois, 216 Davenport
Hall, Urbana, IIIinois 61801 USA.

WORLD SOYBEAN RESEARCH CONFERENCE

Mark your 1975 calendar and make plans to
attend the 'Vorld Soybean Research Conference to
be held August 4-8, 1975, at the University of
Illinois at Urbana-Champaign. The conference will
be sponsored by the U. of I., the U.S. Department
of Agriculture, and the U.S. Agency for Inter­
national Development. To receive additional infor­
mation, write Dr. R. W. Howell, conference
chairman, University of Illinois, W-201 Turner
Hall, Urbana, lIIinois 61801 USA.

SOYBEAN TRAINiNG PROGRAMS IN l?75

In early 1975 INTSOY will sponor n\'o training
courses in cooperation with the U.S. Department
of Agriculture and the U.S. Agency for Interna­
tional Development. A six-week course on "Soy­
bean Processing for Food Uses" beginning in
mid-March will include study of: soybean use for
food; making foods from whole soybeans, soybean
meal, and oil; and principles and methods of con­
trolling food quality. The program wiII include
orientation in Washington, D.C., two weeks of
technical and applied training at the University of
Illinois, and a two-week study tour of midwestern
and southeastern states.

A 20-week course on "Technical and Economic
Aspects of Soybean Production" will start in early
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11ay, 1975, and is scheduled to coincide with the
Illinois soybean growing season. Following a two­
week orientation in Washington, D.C., there wiII be
15 weeks of training at the U. of I. The program
will include studies of agronomic and plant pro­
tection practices, mechanization of production and
harvesting, and the economics of production and
marketing. There will be a two-week study tour of
soybean growing areas of the midwestern and
southern states, and an evaluation in Washington,
D.C., will conclude the program. For more infonna­
tion about these courses please write to INTSOY.

NEW PUBLICATIONS

An INTSOY publication series has been estab­
lished, and four publications are available. A fifth,
published by the University of Illinois College of
Agriculture Cooperative Extension Service, is also
available.

- "Selected Literature of Soybean Entomology,"
George L. Godfrey, Ed., INTSOY Series No.1,
April 1974. Twenty-three' papers drawn· from the
areas of arthropod surveys and pest management,
the bionomics of major species, the effects of ar­
thropod feeding and pla~t resistance, and insecti­
cide residues.

- "Proceedings of the Workshop on Soybeans
for Tropical and .. Subtropical Conditions," INT­
SOY Series No. 2:; May 1974. Papers presented at
a workshop held February 4-6, 1974, at the Uni­
versity of Puerto Rico, Mayaguez Campus.

- "A Case Study of Expeller Production of
Soybean Flour in India," S. W. Williams and K. L.
Rathod, INTSOY Series No.3, April 1974. A re­
port of a technical and economic case study illus­
trating ingenuity in modifying facilities to produce
low-fat soybean flour with limited capital invest­
ment.

- "Soybean Processing in India: A Location
Study on an Industry to Come," Mattias von
Oppen, INTSOY Series No.4, July 1974. A re­
port of a study to determine' optimal size and loca­
tion of soybean processing plants in India using a

mathematical model simulating a future soybean
processing and marketing industry.

- "Cooking With Soybeans," Donna C. Mueller,
Barbara P. Klein, and Frances O. Van Duyne,
University of Illinois College of Agriculture Co­
operative Extension Service, Circular 1092, May
1974.

INTSOY publication distribution policy: Single
copies will be mailed on request free of charge.
Prices on quantity orders - based on costs of
printing and mailing - will be quoted on request.
''''rite to INTSOY, 113 Mumford Hall, Urbana,
Illinois 61801.

THE nUSOY PROFeSSIONAL STAFF

WILLIAM N. THOMPSON, Director
RAUL ABRAMS,* Associate Director

THOMAS A. MCCOWEN, Assistant Director, Oper­
ations

ROBERT E. DUNKER, Assistant Agronomist, Field
Trials

LESLIE K. FERRIER, Food Science, Chemistry

VICTORIO GARCIA,* Soybean Pathology

GEORGE L. GODFREY, Entomology, Soybean Faunal
Analyst

ROBERT M. GOODMAN, Soybean Pathology, Vi-
rology

CARL N. HITTLE, Soybean Breeding

PEDRO L. MELENDEZ,* Soybean Pathology, Fungal

ALVIN I. NELSON, Food Science, Processing

ERROL D. RODDA, Agricultural Engineering

JAMES B. SINCLAIR, Soybean Pathology, Fungal and
Bacterial

FRANCES O. VAN DUYNE, Nutrition and Soybean
Foods

D. KEITH WHIGHAM, Agronomist

S. W. WILLIAMS, Marketing and Processing Econ­
omist

* Located at the University of Puerto Rico. Others
located at the University of Illinois.
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CONFERENCE HELD IN ADDIS ABABA

,A conference on soybean production, protection,
and utilization for scientists in Africa, the Middle
East, and South Asia was held in Addis Ababa,
Ethiopia, in October. Sponsored by Ethiopia's Insti­
tute of Agricultural Research and INTSOY, it was
the second in a series of regional workshops de­
signed to bring scientists together to consider the
potential of soybeans as a major world food crop.

o i'hetnerne of the conference was the exchange
of infmmation and· research findings. Reports from
each country represented at the conference gave
participants an opportunity to compare their plans, .
activities, and problems. A display of soybean litera­
ture and foods, many of which were prepared by
the Ethiopian Nutrition Institute, attracted much
interest. A field trip to the University Agricultural
Experiment Station at Debra Zeit provided an op­
portunity to observe an INTSOY variety trial as
well as research on several other crops.

Papers were prepared by: S. Abu Shakra, chair­
man of crop production and protection, America'n
University of Beirut, Lebanon; 'Verner Plarre,
visiting scientist, July 1973 to July 1974, Interna­
tional Institute of Tropical Agriculture (UTA),
Nigeria; R. K. J ana, senior lecturer of agronomy,
University of Dar es Salaam, Tanzania; R. B.
Dadson, lecturer of crop science, University of
Ghana, Ghana; R. C. Finlay, visiting research fellow
in crop scient~e and prOdl1cl.lU!l~University of Dar es
Salaam, Tanzania; J. C. Delouche, in charge of
Seed Technology Laboratory, MIssissippi' State
University, USA; NI. von Oppen, economist, Inter­
national Center for Crops Research in the Semi­
Arid Tropics (ICRISAT), India; V. M. Bhan,
agronomist, G. P. Pant University of Agriculture
and Technology, India; D. \V. Johnson, president,
Food Ingredients, Inc., Park Ridge, Illinois, USA;
S. Irineu da Costa, head, Lipids and Proteins Sec­
tion, Instituto de Technologia de Alimentos
(ITAL), Brazil; O. G. Bentley, dean, College of
Agriculture, University of Illinois at Urbana-Cham-
paign; and INTSOY staff members C. N. Hittle,
D. K. \Vhigham, J. B. Sinclair, R.1tf. Goodman, and
L. K. Ferrier.
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The conference was funded by a grant from the
U.S. Agency for International Development. Single
copies of the proceedings can be obtained by writ­
ing to INTSOY.

SOYBEAN VARIETY EVALUATION TRIALS

In an attempt to detennine the adaptability and
production potential of different soybean ....3.ricties
in various environments, 90 soybean yariety evalua­
t.ion triais ....ere dIstnbuteci to j~ countries dunng
the last 9 months of 1973. Twenty varieties, repre­
senting a wide range of genetic material, were
tested at each location, \\iith local varieties sub­
stituted at some locations.

The maximum yield reported, based upon data
from 16 countries, was 4,826 kilograms per hectare
(72 bushels per acre), and the average high yield
from 35 locations was 2,388 kilograms per hectare
(36 bushels per acre). Hardee, \Villiams, and Davis
were the most consistently high-yielding varieties
tested. Variety X environmental interaction was
significan,t at every location. Environmental condi­
tions in the tropics caused more varieties to flower
early, to set pods close to the ground, and to de­
velop short plants. These early results indicate that
maturity group designations used in the United
States are not valid in most tropical and subtropical
environments.

Results from all the 1973 variety evaluation trials
\v!ll be summ~~ri7erl and made available to inter­
ested scientists. For more infonnation write D. K.
lVhigham, 216 Davtnpud Hali, UIJiVeI~ii.y or Illi­
nois at Urbana-Champaign, Urbana, Illinois 61801
USA.

SOYBEAN GENETICS NEWSLETTER

The second volume of the Soybean Genetics
Newsletter is now being prepared by Dr. Reid G.
Palmer, U.S. Department of Agriculture, Iowa
State University. The focus of this newsletter is
the genetics and breeding of the soybean and its
immediate relatives, broadly interpreted to include
areas relating to genetics in fields such as taxonomy,
pathology, entomology, physiology, and biochem­
istry.

INTSOY is a program of the University of Illinois at Urbano-Champaign and the University of Puerto Rico - Mayaguez

Campus cooperating with international and notional organizations to expand the use of soybeans for human food.



Information in the' newsletter is presented in­
formally; these reports should not be considered the
equivalent of papers published in formal scientific
journals. The content of newsletter articles may be
preliminary or speculative in nature. The goal is
to stimulate thought and the exchange of ideas
among 'soybean scientists. Data presented in the
newsletter are not to be used in publications with­
out the consent of the author.

It is hoped that the newsletter can reach inter­
ested persons in as many disciplines as possible. If
you would like to receive the Soybean Genetics
Newsletter, write to Reid G. Palmer, USDA, Soy­
bean Genetics Newsletter, Department of Agron­
omy, Iowa State University, Ames, Iowa 50010
USA.

DATES SET FOR TRAINING COURSES

Dates for training courses to be offered by INT­
SOY in 1975 have been set: Soybean Processing
for Food Uses, March 5 to April 14; and Technical
and Economic Aspects of Soybean Production,
April 30 to September 6. These courses will be
conducted at the University of Illinois at Urbana­
Champaign by INTSOY in cooperation with the
U.S. Agency for International Development and
the U.S. Department of Agriculture. Although the
courses were originally designed for USAID-spon­
sored participants, trainees may be sponsored by
other national and international organizations. For
furt.~er information, contact the USAID mission
in your country or INTSOY.

PEOPLE AND PLACES

Three new names have been added to the list
of INTSOY professional staff reported in the first
i5~Uc 0f th~ INTSOY Nc·....skttcr.

Guillermo Riveros has been appointed associate
professor at the University of Puerto Rico, Maya­
guez Campus. Dr. Riveros, who formerly was plant
pathologist and weed control scientist at the Insti­
tuto Colombiano Agropecuario, will teach under­
graduate and graduate courses in weed control and
will also conduct weed control research \\!'ith soy­
beans." Dr. Riveros has many years of experience in
weed control in Colombia and is the author of

"several publications on that" topic. He earned his
M.S. and his Ph.D. degrees in plant physiology
from the University of California, Davis.

E. Hanier Paschal II joined the INTSOY staff
"at the. University of Illinois at Urbana-Champaign
as asSist':lIlt "pr~f.essor in the Departmel1t of Agron-

omy. His headquarters are at the University of
Puerto Rico, 1v1ayaguez Campus. His work is in
breeding soybeans for the tropics and subtropics.
He received his B.S. and 1-1.S. degrees from Texas
A & 1-1 University and his Ph.D. degree from
Purdue University in 1973. Dr. Paschal has been
conducting research on bean breeding in Brazil
during the past year under a cooperative program
with Purdue University, the Brazil government, and
the U.S. Agency for International Development.

NIichael E. Irwin was appointed assistant pro­
fessor in the Office of Agricultural Entomology,
College of Agriculture (VIUC) and the Section
of Economic Entomology, Illinois Natural History
S;Jrvey. He received his B.S. degree from the Uni­
versity of California, Davis, ar.d his Ph.D. degree
from the University of California, Riverside,' in
1971. Dr. Irwin has worked in several Latin Ameri­
can countries and most recently has been with the
Natal 11useum, Pietennaritzburg, South Mrica.
His INTSOY research will be in the development
of insect management programs for tropical and
subtropical environments.

\Vhile abroad for the Ethiopian workshop,
INTSOY staff members took the opportunity to
visit variety evaluation trials, international agricul­
tural research centers, and collaborators in soybean
research in an effort to stimulate interaction among
soybean scientists.

Among the visitors from the University at Ur­
bana-Champaign were: Dean Orville Bentley, con­
ference keynote speaker, who visited the Interna­
tional Institute of Tropical Agriculture (lITA) ,
Nigeria; Bob Goodman, who traveled to Nigeria
and Ghana; Jim Sinclair, who went to Egypt and
Iran; Keith '\Vhigham, who visited Ghana and the

Arabia; and Carl Hittle, who traveled to Saudi
Arabia, India, Sri Lanka, and Pakistan.

Others who have traveled recently include Kuell
Hinson, USDA, University of Florida, and A. H.
Boyd, ~fississippi State University, who Vtrent to
Guyana under a USAID task order; Tom McCowen,
Office of Overseas Projects (UIUC), who visited
India and Sri Lanka; George Godfrey and John"
Bouseman, Section of Economic Entomology, Illi­
nois Natural History Survey, who traveled to Mex-'
ico; Al Hanns, Department of Agricultural Eco­
nomics (UIUe), and Lyle Grace, Champaign
County fanner, who visited the Ivory Coast to' ad­
vise on soybean management," ,production, and
harvesting problems~
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INTSOY ENTOMOLOGICAL PEST MANAGEMENT PROGRAM

In this issue of the Newsletter we are beginning
a series of articles to better acquaint you with INT­
SOY. Each article in the series will focus on one
aspect of the overall program. We hope that you
will find these articles informative and suggest that
you keep a Newsletter file for future reference. The
entomological pest management program, an inte­
gral part of the INTSOY production and protection
program, will be our first topic.

The INTSOY pest management program is rela­
tively new. The principal objective of the program
is to devise and disseminate pest control strategies
that encourage economically high yields. These strat­
egies emphasize biological, genetic, and cultural
tactics while minimizing the use of chemical agents.

Devising strategies requires research; disseminat­
ing these strategies requires outreach activities. Both
are essential for a successful program.

Delineating the major soybean pest species around
the world is a preliminary phase in the research
program planned by INTSOY entomologists. The
bionomics of soybean pests and their associated bio­
logical control agents - predators, parasites, and
pathogens - is being studied in view of economic
injury levels as they relate to yield loss. The effects
of cultural manipulation are also being studied.

Part of the research conducted by INTSOY en­
tomologists is done in cooperation with other units
in the INTSOY program. For instance, research in
the development of insect-resistant soybean varieties
is part of an overall breeding program designed to
produce high-yielding, nutritionally improved, dis­
ease- and insect-resistant varieties for the tropics
and subtropics.

Another area of cooperative investigation is virus­
vector research. An experiment is currently under
way in Puerto Rico that should determine the speed
with which soybean mosaic virus spreads through
soybean fields by aphids, the only known vector.
Laboratory tests are also being conducted to help
find simple and economical methods for isolating
potential vectors of soybean viruses under field con­
ditions.

To aid research on soybean insects, two computer­
ized systems have been developed - the Soybean
Insect Research Information Center (SIRIC) and
the International Reference Collection of Soybean
Arthropods (IRCSA). SIRIC now contains over
12,000 citations of scientific notes, papers, and reports
that deal with all aspects of soybean-associated arthro­
pods. IRCSA contains over 1,500 different species of
soybean-associated arthropods from 25 different
countries. Data on the insects in this collection are
computerized by crop variety and phenology, local­
ity, species, and similar data.

The dissemination of information about soybean
insects, such as that contained in SIRIC and IRCSA,
is a major part of the entomology outreach pro­
gram. Exhaustive bibliographies of important soy­
bean arthropods, based upon references compiled
by SIRIC, have been published and will be updated
periodically. Bibliographies are now available on the
following pests: Epilachna varivestis (the Mexican
bean beetle), Nazara viridula (the Southern green
stink bug), Cerotoma trifurcata and C. ruficornis
(the bean leaf beetles), and Anticarsia gemmetalis
(the velvet bean caterpillar) .

Individual profile sheets on pests and beneficial
soybean arthropods are in the planning stage. These
will include abbreviated notes on the insect's de­
scription, biology, and distribution; the damage that
it causes (if a pest); diseases that it carries (if a
vector) ; its host-plant range (if a pest) or its host­
insect range (if a parasite or predator); recom­
mended control measures; and other data.

INTSOY entomologists are currently conducting
research in Illinois and in Puerto Rico. They hope
to expand their research and outreach programs and
invite your cooperation in developing comprehen­
sive soybean pest management strategies.

The INTSOY pest management team is led by
Michael E. Irwin. George L. Godfrey is in charge of
IRCSA. Barbara Ford coordinates the activities of
SIRIC. While not officially a member of INTSOY,
Marcos Kogan, leader of the Illinois Natural His­
tory Survey soybean entomology team, lends a great
deal of support to the INTSOY pest management
program.



RESEARCH ON SOYBEAN SEED STORAGE

A new project on soybean seed storage is under
way in Puerto Rico. Eliodoro Ravalo of the Depart­
ment of Agricultural Engineering, University of
Puerto Rico, Mayaguez Campus, and Errol Rodda
of the Department of Agricultural Engineering, Uni­
versity of Illinois at Urbana-Champaign, are work­
ing under a grant supporting INTSOY programs
from the Rockefeller Foundation.

Objectives of the project include determining re­
quirements for maintaining seed viability under trop­
ical conditions, evaluating seed storage containers
for the farm or village, and determining the moisture
content of soybean seed needed to minimize damage
in handling and planting.

GREEN LIGHT FOR INTSOY SHORT COURSES

Registration for two INTSOY short courses men­
tioned in the last issue of the Newsletter is now
sufficient to allow us to proceed.

"Soybean Processing for Food Uses" will be held
March 5 through April 14, 1975.. "Technical and
Economic Aspects of Soybean Production" will be
held April 30 through September 6, 1975. Both
courses will be taught at the University of Illinois at
Urbana-Champaign.

PLANS FOR A THIRD REGIONAL INTSOY CONFERENCE

INTSOY announces a third regional soybean con­
ference, designed primarily for soybean scientists in
Asia and Oceania. The conference will be held in
early 1976. The location and dates for the meeting
are under consideration.

The conference will last four days and will cover
soybean production, protection, and utilization. Dis­
cussions of general interest will be supplemented by
symposia on specific topics, such as soybean rust,
seed quality, and photoperiod sensitivity.

INTSOY PUBLICATIONS

Two new titles, one published by INTSOY and
the other published by the Illinois Natural History
Survey, are now available.

- "Potential Production of Soybeans in North
Central India." S. W. Williams, W. E. Hendrix, and
M. K. von Oppen. INTSOY Series No.5, 1974. 21
pages.

- "IV. A Bibliography of the Velvet Bean Cater­
pillar, Anticarsia gemmatalis (Hubner) (Lepidop­
tera: Noctuidae)." The Literature of Arthropods
Associated with Soybeans. B. J. Ford, J. R. Strayer,
J. Reid, and G. L. Godfrey. Illinois Natural History
Survey Biological Notes No. 92, 1975. 15 pages.

Single copies of each can be obtained by writing
to INTSOY.

WORLD SOYBEAN RESEARCH CONFERENCE

The program for the World Soybean Research
Conference, to be held August 3-8, 1975, has gone
to press and will be mailed soon to those on the
WSRC mailing list. The conference will be held at
the University of Illinois at Urbana-Champaign.

PEOPLE AND PLACES

A tip of the INTSOY hat and best wishes in their
study programs to the following people:

William Grisley, a master's candidate in Agricul­
tural Economics who is studying the economics of
soybean production in Puerto Rico.

U. Pe Maung Thein, a Food and Agriculture
Organization fellow from Burma who joined the
Department of Agronomy at the University of Illi­
nois at Urbana-Champaign in January. Mr. Thein
will follow a one-year practical program in technical
and economic principles and practices of soybean
production.

David Sammons, formerly with the Audubon
Society, who has begun doctoral study in the UIUC
Department of Agronomy. His appointment is under
a Rockefeller Foundation grant, and his work will
be closely linked to the INTSOY soybean-breeding
program.

Among the recent visitors to INTSOY offices at
UIUC were the following: S. Shanmuga Sundaram
of the Asian Vegetable Research and Development
Center, Taiwan; Lloyd Frederick, Professor of Soil
Microbiology at Iowa State University; Herbert
Albrecht, Director of the International Institute of
Tropical Agriculture, Nigeria; Paul R. Crowley of
the U.S. Department of Agriculture; and J. K.
McDermott and Thomas Arndt of the Agency for
International Development.

INTSOY is a program of the University of Illinois at Urbana-Champaign and the University of Puerto Rico, Mayaguez
Campus, cooperating with international and national organizations to expand the use of soybeans for human food.
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INTSOY PATHOLOGY PROGRAM

This article continues our series describing aspects
of the INTSOY program. The objectives of
INTSOY'S research in pathology are to identify the
limiting soybean diseases in the tropics and sub­
tropics, to generate basic information about soybean
pathogens that can be used to predict their spread
and importance, to devise methods to control or re­
duce the impact of soybean diseases, and to assist in
breeding tropically adapted soybean cultivars with
resistance to important pathogens.

Soybeans are historically a crop of the temperate
regions, and so our knowledge of soybean diseases is
based primarily on experience in temperate latitudes.
Therefore, our first important objective is to identify
diseases that occur in soybeans in the tropics and
subtropics.

INTSOY pathologists from the University of Illi­
nois at Urbana-Champaign and the University of
Puerto Rico, Mayagiiez Campus, are closely ob­
serving soybeans and other more common tropical
legumes at various substations of the Estaci6n Ex­
perimental' Agricola in Puerto Rico. Diseased tissues
are collected, and the pathogens are isolated and
identified. INTSOY personnel also cooperate with
other pathologists around the world to keep abreast
of developments in soybean pathology elsewhere.

Prelimi~ary studies on soybean diseases in the
tropics and subtropics indicated several areas that
will require more detailed resear'ch. Further studies
are now underway to determine the nature of the
whitefly-transmitted pathogen that causes a severe
yellow mosaic disease of soybeans in Puerto Rico and
Asia. Other studies are designed to measure the field
spread of soybean viruses that are also seedborne.
Attention will be given also to viruses not usually
found in soybeans in temperate areas and to multiple
virus infections that may be important in the tropics.

Another important area of research is in the role
of seedborne microorganisms in seed deterioration
and death. Studies by INTSOY pathologists center
on the nature of the microorganisms involved, the
mechanisms of seed or embryo death, and control
measures to exclude the microorganisms during seed
production or to mitigate their effects. Results of

studies at Illinois indicate that a bacterium found in
the soybean seed coat may contribute to poor stand
establishment of soybeans in the tropics.

A third area of study is now under consideration.
Cooperative studies on soybean rust disease are be­
ing planned with other U.S. and Asian pathologists
to develop effective, inexpensive ways to control the
disease until rust-resistant germplasm can be incorpo­
rated into agronomically desirable cultivars.

Methods of controlling plant diseases vary, de­
pending on the properties of the pathogen and host
and the circumstances under which the crop is
grown. Control of virus diseases usually depends
upon the plants' resistance to infection or upon con­
trol of vectors that spread the virus. In practice, only
a few viruses are controlled by controlling the vec­
tors, and so our emphasis is on breeding of virus­
resistant cultivars.

Diseases caused by seedborne fungi and bacteria,
on the other hand, can in some cases be controlled
by application of fungicidal or antibiotic chemicals.
Results of studies at Illinois show that fungicides are
useful to control some seedborne fungi. A similar
approach is being investigated for control of the
seedborne bacterium mentioned earlier. When ap­
propriate, changes in cultural practices may also be
effective in reducing or avoiding disease occurrence.

INTSOY pathologists, like other INTSOY per­
sonnel, attach great importance to their role in pro­
moting exchange of scientific information and in
communicating results of their research to other
scientists in soybean development programs abroad.
They maintain frequent contact with soybean sci­
entists in national, university, and international soy­
bean programs. Dr. Prateung Sangawongse, Senior
Plant Pathologist in the Oil Crop Branch, Ministry
of Agriculture, Thailand, has recently completed a
six-month study at the University of Illinois on the
interaction of the soybean cyst nematode and the
charcoal rot pathogen. His work was sponsored by
INTSOY and the Department of Plant Pathology.

INTSOY pathologists are completing work on an
international soybean disease compendium and bibli­
ographies of the soybean disease literature and the
soybean virus literature. These publications will be­
come available from INTSOY during 1975.



The INTSOY pathologists are Victorio Garda
(Puerto Rico), Robert M. Goodman (Illinois) ,
Pedro L. Melendez (Puerto Rico), and James B.
Sinclair (Illinois). Drs. Garda and Melendez study
fungal diseases of soybeans; Dr. Goodman, virus dis­
eases and virus epidemiology; and Dr. Sinclair, seed­
borne fungi and bacteria.

SOY ENRICHES TRADITIONAL NIGERIAN FOOD

The Nigerian Federal Institute of Industrial Re­
search has granted permission to INTSOY to repro­
duce a recent issue of its Technical Information
Bulletin for Industry (Vol. 2, No.3). The bulletin
describes the development of soy-enriched ogi, the
traditional maize food used by millions of children
and adults in Nigeria. The bulletin discusses the pro­
duction process, necessary equipment, economic con­
siderations, and the potential market among con­
sumers. A flow chart illustrates the process.

Reproductions of the article can be obtained by
writing to INTSOY.

PROCEEDINGS OF ADDIS ABABA CONFERENCE RELEASED

"Soybean Production, Protection, and Utilization
- Proceedings of a Conference for Scientists of
Africa, the Middle East, and South Asia" has been
published as INTSOY Series No.6. The editor is
D. K. Whigham.

The conference was envisioned as a catalyst to a
continuing process of technical exchange among
those interested in soybean research, education, and
development. Ninety-seven participants from 27
countries attended the conference.

Copies of the proceedings have been mailed to
conference participants. Single copies will be sent to
researchers interested in soybean problems in the
tropics and subtropics. Prices on quantity orders will
be quoted on request.

SOYBEAN PROCESSING COURSE COMPLETED

Certificates were awarded on April 10 to 13
persons from 10 countries who completed the first
INTSOY-sponsored short course, "Soybean Process­
ing for Food Uses."

Participants arrived in Washington, D.C., on
March 5 for a brief orientation before continuing
to the University of Illinois at Urbana-Champaign.
After 2~ weeks of lectures, demonstrations, and
laboratory assignments, the group took a 10-day, five­
state field trip to visit processing plants, equipment
manufacturers, and research institutions.

Participating in the course were Luis E. Zapata
M. (Colombia), Ricardo R. del Rosario (Philip­
pines) , Jae Heung Lee (Korea), Decio A. Travaglini
(Brazil), Afredo Lam-Sanchez (Brazil), Camilo
Antonio Rozo (Colombia), John F. Okorio (Kenya),
Mrs. Chandra Breckenridge (Sri Lanka), Mrs. Su­
sanna Mahamah (Ghana), Ana V. Roman (Costa
Rica), Pracha Boonyasirikool (Thailand), Jonathan
K. Quartey (Ghana), and Ariel Espinoza Correa
(Nicaragua) .

Leaders of the course were Professors A. 1. Nelson
and Leslie K. Ferrier of the Department of Food
Science.

UPDATE ON WORLD SOYBEAN RESEARCH CONFERENCE

Registration requests are arriving for the World
Soybean Research Conference to be held August 3-8,
1975. Over 800 inquiries have been made - about
one-third from outside the United States.

The conference program is set, speakers have been
contacted and confirmed, and preliminary programs
have been mailed. If you have not received informa­
tion on the WSRC and are interested in attending
the sessions or obtaining a copy of the proceedings,
write to R. W. Howell, conference chairman, W-201
Turner Hall, University of Illinois at Urbana­
Champaign, Urbana, Illinois 61801 USA.
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SIMPLE PROCESSING OF WHOLE SOYBEANS

This article continues a series highlighting dif­
ferent INTSOY activities. In this issue, processing
and using whole soybeans for food will be featured.

The soybean is an excellent source of major nu­
trients. About 40 percent of the dry matter in soy­
beans is protein. The amino acid pattern of soy
protein approaches the optimum as recommended
by the Food and Agriculture Organization. Soybeans
are also about 20 percent fat. This oil is quite de­
sirable because it contains a large proportion of
unsaturated fatty acids. In addition, soybeans are a
good source of the required vitamins and minerals.
Thus, the soybean has great potential for people
who rely mostly on vegetable sources for protein.

Nearly all soybeans in the United States are pro­
cessed in oil-extraction plants. The oil generally is
used for cooking, mayonnaise, salad dressing, and
margarine. The extracted flakes are used mainly for
animal feed; however, use of the extracted flakes
for food is increasing rapidly. Some products that
are processed for human food from the extracted
flakes include soy protein concentrate, isolated soy
protein, textured vegetable protein, and soybean
analogs.

The direct use of whole soybeans in preparing
foods for home use and for commercial processing
is another means of utilizing the soybean for human
food. The Department of Food Science of the Uni­
versity of Illinois at Urbana-Champaign has devel­
oped procedures for processing whole soybeans into
a number of products that have real potential. .

The processing procedure is straightforward and
uncomplicated. The basic process starts with field­
dried soybeans, which are carefully cleaned to re­
move foreign material and damaged or moldy beans.
After cleaning, the beans are hydrated by soaking
in tap water for at least five hours. The hydrated
beans are then precooked (blanched) in boiling
water for 20 to 30 minutes. For products that require
tender blanched beans, 0.5 percent sodium bicar­
bonate is added to the water.

After this process is completed, the beans are
bland in taste and chewy to tender in texture. The'
bland taste of soybeans treated in this way is directly

related to inactivation of enzymes, principally the
lipoxygenase enzyme system, present in the raw soy­
bean before the tissue is disrupted.

Properly hydrated and blanched soybeans have
great potential for processing into a wide variety of
food products. At the University of Illinois, soy food
products have been grouped into five major cate­
gories:

1. Dry powders consisting of lOO-percent whole"
soybeans or a combination of soy and rice, soy
and com, soy and bananas, or other mixture.

2. Canned food "products, including vegetarian
soybeans, three bean salad, and soybeans mixed
with chicken, pork, or lamb.

3. Dairy product analogs such as plain and fla­
vored soy beverages, ice cream, yogurt, and
blends of soy beverage and cottage cheese whey.

4. Spreads, including diet margarine, potato chip
dip, and a peanut butter analog.

5. Snack foods, including roasted soybean cotyle­
dons and extruded puffed rice and com forti­
fied with full-fat soy flours.

Other scientists have reported the use of whole
soybeans for the preparation of high-protein foods.
Soybean-maize mixtures are used in tortillas in Latin
America. Ogi, the traditional fermented corn dish
of Nigeria, has been f9rtified with whole soybeans.
In India" a soybean dal has been developed. Dal is
a staple in many Indian diets.

These examples illustrate the wide variety of tasty
and nutritious foods that can be manufactured from
a single material - the cooked, whole soybean. \Ve
believe they demonstrate great· potential for this
versatile food ingredient, and we believe that these
and other soybean products can be adapted to fit the
taste and texture preferences of people throughout
the world.

SOYBEAN PRODUCTION SHORT COURSE UNDER WAY

Since 1vfay 14, 16 persons from 15 countries have
been participating in a 17-week course entitled,
"Technical and Economic Aspects of Soybean Pro­
duction." The course is designed to provide an
opportunity to learn the technical and economic
principles and practices of soybean production and



to study the research, educational, and regulatory
functions supportive of a soybean industry. The
course participants are assisted in relating this in­
formation to both their personal objectives and those
of their country in the use of soybeans to alleviate
protein-calorie deficiency problems.

Participating in the course are Simin Amindari
(Iran), Conrado R. Bartolome, Jr. (Philippines),
Miguel A. Berasain (Uruguay), Claudette Bernard
(Jamaica), Moon-Sup Chin (Korea), Hugo Geldres
R. (Chile), J. Gayflor Kokro (Liberia), Romeo E.
Lopez (EI Salvador), W. B. Medagama (Sri Lanka),
Mrs. Guia R. 1-Iinguez (Philippines), K. ~:f. Mo­
hapeloa (Lesotho), Gideon K. Onumah (Ghana),
Hector Rayo C. (Nicaragua), M. A. Taha (Zam­
bia), U Pe Maung Thein (Burma), and Enrique
Villalobos R. (Costa Rica) .

Eleven are sponsored by the U.S. Agency for In­
ternational Development, two by national banks, one
by the Food and Agriculture Organization, one by
the Ford Foundation, and one by a university. Tech­
niealleader for the course is James B. Sinclair, Pro­
fes~or of Plant Pathology (UIUC). He is assisted by
Mark T. Wall, a graduate student.

This is the second INTSOY short course of the
year. The first, which was held in March and April,
was entitled, "Soybean Processing for Food Uses."
The level of enrollment, enthusiasm of participants,
and general need for such courses have led to a
tentative decision to offer both short courses again
in 1976. If anyone is interested in participating or
sponsoring a participant in either of the courses in
1976, please advise INTSOY immediately so that
firm plans can be made.

PUBLICATIONS AVAILABLE

Single copies of Economic Production Possibilities
of Soybeans in Northern India: A Preliminary Study
by Folke Dovring, J. R. Jindia, and R. S. 11isra are
available free of charge from INTSOY. This is a

report of a study made several years ago. It may
be of interest from a methodological standpoint.

Also available are single copies of "Weaning Food
Prepared From Whole Soybeans and Bananas by
Drum Drying" by L. K. Ferrier, D. Bird, L. S. Wei,
and A. I. Nelson. This is a reprint from "Nutritional
Aspects of Common Beans and Other Legume Seeds
as Animal and Human Foods" (Archivos Latin­
americanos de Nutrici6n, Special Edition, 1975, "tV.
G. Jaffe, Editor. Proceedings· of a meeting held ip
Ribeirao Preto, Brasil, November, 1973.). !

i
I

SOYBEAN CONFERENCE FOR ASIA AND OCEANIA

Arinouncements of the third INTSOY regional
soybean conference have been; sent to a number of
scientists and institutions in Asia and Oceania. The
conference will review all aspects of soybean pro­
duction, protection, economics, and utilization and·
will be sponsored by INTSOY and the Asian Vege­
table Research and Development Center (AVRDC).
The conference probably will be held in Chiang
Mai, Thailand, with the Government of Thailand
as host sponsor.

The purposes of the con~erence are as follows:

1. To call attention to the importance of the di­
rect uses of soybeans i~ human nutrition.

2. To bring t~gether agritultural scientists of Asia
and Oceania who are! working with soybeans.

3. To encourage exchange of information among
scientists from the region and around the world.

A list of persons wishing to attend the conference
is now being compiled. Requests for an official in­
vitation should be addressed to INTSOY, 113 Mum­
ford IlaIl, University of Illinois, Urbana, Illinois
61801 USA, and should be received no later than
October 15, 1975.

Funds are not available fromINTSOY or AVRDO
for expenses of conference participants. Individuals
must arrange for travel and living expenses from
resources available to them.

'.
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SOYBEAN SEED STORAGE RESEARCH

Maintaining the genninability of soybean seed is
a major concern in the development of soybeans as
a crop in tropical and subtropical areas of the world.
Soybeans that are to be used for seed must first be
carefully harvested and dried to prevent damage that
would cause a reduction in germination. The seed
must then be stored under conditions that will mini­
mize further damage.

Favorable conditions for soybean seed storage are
10°C and 50-percent relative humidity. These condi­
tions can be provided easily, although at considerable
expense, where sophisticated environmental control
equipment can be obtained and serviced. In areas of
the world where such equipment is economically or
technically impractical, alternatives must be devel­
oped to meet soybean seed storage requirements.

Working under a grant from the Rockefeller
Foundation in support of INTSOY activities, Assis­
tant Professor Eliodoro J. Ravalo, Department of
Agricultural Engineering, University of Puerto Rico,
Mayagiiez Campus, and Professor Errol D. Rodda,
Department of Agricultural Engineering, University
of Illinois at Urbana-Champaign, are studying the
relationship between seed moisture content and stor­
age condition requirements, with the cooperation of
the agricultural engineering, agronomy, and plant
pathology departments at both universities.

These studies are designed to evaluate the storage
of soybean seed of various moisture contents under
humid, tropical conditions. Woodworth seed with
moisture contents of approximately 7, 10, and 13
percent prior to storage are being used. Samples are
stored at Mayagiiez and at Isabela in various con­
tainers: sealed tins, polyethylene bags in unsealed
tins, fertilizer bags with a plastic lining, and cloth
bags. The seed will be stored for periods of three,
six, and nine months. Local average weather condi­
tions are 25°C and 80-percent relative humidity.
Samples having the same moisture contents are
stored at Urbana in sealed tins under constant con­
ditions corresponding to the average temperature
and relative humidity in Puerto Rico.

A companion program is being conducted by
M. D. Tedia as part of his Ph.D. thesis research in
agronomy at VIUC under the direction of Dr. Carl

N. Hittle. Mr. Tedia is studying the storage of soy­
bean seed of various moisture contents under con­
stant laboratory conditions that represent two
climatic conditions to which soybean seed would be
subjected during storage in central India.

Before storage, seed lots are conditioned to mois­
ture contents of 7, 10, and 13 percent. Samples taken
from each of these lots are then stored at either
25°C and 35-percent relative humidity (representing
mean conditions) or 35°C and 35-percent relative
humidity (representing hot weather conditions).
Samples are packaged in heat-sealed polyethylene
bags of 1-, 5-, and 8-mil thicknesses, and also in
sealed tins. Evaluations will be made at intervals
of two, four, and six months.

The INTSOY soybean seed research program has
concentrated on storage without environmental con­
trol. However, environmental control can be pro­
vided in a relatively simple way in the humid tropics
where reduction of temperature and humidity is al­
ways required. It is necessary only that electric
power be available and that equipment can be ser­
viced on an exchange basis. For example, a large
window air conditioner can be used to control the
temperature in an insulated room. Humidity can be
controlled by a small desiccant dehumidifier oper­
ated independently by a humidistat. In most cases,
however, the temperature control on the air condi­
tioner will need improvement to prevent excessive
cycling of the humidistat and icing of the air condi­
tioner cooling coils.

The first professional paper on the current soybean
seed storage research program will be presented at
the 1975 Winter Meeting of the American Society
of Agricultural Engineers to be held December 15­
18 at the Palmer House, Chicago, Illinois. The com­
plete citation is ASAE Paper No. 75-3509, "Soybean
Seed Vigor and Viability Under Various Storage
Conditions," M. D. Tedia, graduate research assis­
tant, Agronomy Department; E. D. Rodda, profes­
sor, Agricultural Engineering Department; and C. N.
Hittle, professor, Agronomy Department, University
of Illinois, Urbana, Illinois 61801.

Anyone with soybean storage problems or research
and field experience in storage of soybeans under
small-farm tropical conditions is invited to exchange
information with INTSOY.
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ISVEX-76

The fourth International Soybean Variety Evalua­
tion Experiment (ISVEX) is now being organized.
Soybean researchers wishing to cooperate with INT­
SOY on this program in 1976 should submit their
requests now, supplying the following essential in­
formation:

(1) Name, latitude, and altitude of sites where
trials will be tested;

(2) Planting dates for each site;
(3) Address where trial is to be shipped;
(4) Name of nearest international airport; and
(5) Import and phytosanitary restrictions.

Requests will be screened to eliminate duplication
within countries. Send all information to D. K.
Whigham, Department of Agronomy, University of
Illinois at Urbana-Champaign, N-507 Turner Hall,
Urbana, Illinois 61801 USA.

MEMORANDA OF UNDERSTANDING PROMOTE COOPERATION

A promising vehicle for expansion of INTSOY's
research and outreach activities is a series of memo­
randa of understanding enacted between the U niver­
sity of Illinois at Urbana-Champaign and institutions
in Puerto Rico, Asia, Africa, and South America.
The cooperating parties strive to promote the follow­
ing objectives:

(1) To develop cooperative activities in further­
ance of the common interests of the two par­
ties;

(2) To develop research and research-related
activities of mutual interest;

(3) To participate in cooperative research and
educational endeavors to meet human needs;

(4) To enlarge and strengthen the capabilities
and capacities of each party through the
cooperative use of materials and facilities
that are supportive of programs mutually
agreed upon;

(5) To promote the exchange of scientists and
students between the two for research, edu­
cation, and training; and

(6) To facilitate the exchange of scholarly infor­
mation and materials.

Memoranda of Understanding have been enacted
between UIUC and the University of Puerto Rico,
Mayagiiez Campus; Funda~ao Instituto Agronomico
do Parana (lAPAR) , Brasil; the Office of Rural De­
velopment, Ministry of Agriculture and Fisheries,
Korea; and the Asian Vegetable Research and De­
velopment Center (AVRDC), Taiwan. Agreements

also are under consideration with other international
research centers working with soybeans.

Separate letters of agreement are issued for each
jointly planned and approved project. Liaison offi­
cers are responsible for coordinating project propos­
als and activities. The agreements are not limited
to INTSOY or to the College of Agriculture, and
we anticipate the development of projects with other
UIUC units in the future.

PUBLICATIONS OF INTEREST

Number a in the INTSOY Publications Series is
now available. International Soybean Variety Ex­
periment, First Report of Results by D. K. Whigham
summarizes the results of experiments conducted
from 1973 to 1974 at 60 sites in 27 countries. Copies
of the report have been mailed to those who cooper­
ated in the research. Single copies can be obtained
free of charge by writing to INTSOY.

Two additional publications will be available in
December. INTSOY Series Number 7, An Annotated
Bibliography of Soybean Diseases by J. B. Sinclair
and O. D. Dhingra, lists over 2,000 citations dating
from 1882. The authors' original abstracts have been
used whenever possible. The size and cost of this
publication require that US $12.00 be charged. Send
orders to INTSOY.

A Compendium of Soybean Diseases edited by
J. B. Sinclair and M. C. Shurtleff also will be avail­
able in December. This aO-page digest was spon­
sored by the American Phytopathological Society;
the American Soybean Association; INTSOY, the
Illinois Cooperative Extension Service, and the De­
partment of Plant Pathology, UIUC; and the U.S.
Department of Agriculture. It is priced at US $6.00
per copy and can be ordered from the American
Phytopathological Society, 3340 Pilot Knob Road,
St. Paul, Minnesota 55121 USA.

REGIONAL SOYBEAN CONFERENCE - THAILAND

Response to the announcement of the Third Re­
gional Soybean Conference to be held in Chiangmai,
Thailand, February 23-26, 1976, has been excellent.
Over 140 invitations have been extended to prospec­
tive participants, and requests for invitations are
received daily. Nearly all invited speakers have re­
sponded affirmatively. Staffs of the several cooperat­
ing agricultural organizations in Thailand, the
Asian Vegetable Research and Development Center,
and INTSOY hope to make this conference the most
successful one yet.

o
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INTSOY GENETIC IMPROVEMENT PROGRAM

To identify or develop high-yielding, highly nu­
tritious soybean varieties that are suitable for tropi­
cal and subtropical zones is the primary goal of
INTSOY's soybean improvement program. While
INTSOY is concerned with all aspects of soybeans,
from production to consumption, genetic improve­
ment of soybean varieties is a major interest.

The genetic improvement program is founded
upon a strategy that calls for (1) testing of existing,
improved varieties under many environmental con­
ditions, (2) identification of traits that will improve
the adaptation and productivity of these varieties in
tropical and subtropical climates, (3) introduction
of these desirable traits into existing varieties, and
(4) establishment of linkages among soybean breed­
ers that will enhance generation, testing, and use of
these improved varieties. Each phase relies heavily
upon the cooperation of scientists around the world.

Implementation of this strategy was given impetus
in 1973 by the establishment of the International
Soybean Variety Evaluation Experiment (ISVEX).
The experiment was designed to (1) evaluate soy­
bean performance under different environmental
conditions, (2) identify areas of the world that have
a potential for soybean production, (3) provide an
opportunity for researchers to compare local and
introduced varieties, and (4) make available a
source of new germplasm to cooperating scientists~

In the first two years of the ISVEX program, the
same set of varieties from the United States was
tested at all locations. Results from these trials
helped to identify varieties that perform well within
certain climatic zones. Consequently, in 1975 one
set of entries, composed of varieties from U.S. Ma­
turity Groups III through IX, was distributed to all
tropical and subtropical zones. A different set, in­
cluding varieties from U.S. Maturity Groups 00
through V, was distributed to the temperate zones.
These experiments were conducted at 245 locations
in 90 countries, ranging in latitude from 35°S. to
45°N. and in altitude from 0 to 2,000 meters. This
year six different sets of varieties, having a few en­
tries in common, will be distributed. ISVEX has
increased the genetic resource base for cooperative
research, and will provide, over a period of time,
much of the information needed to guide INTSOY's
soybean improvement program.
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Modified soybean variety experiments similar to
ISVEX are being conducted cooperatively with the
Southeast Asian Regional Center for Graduate Study
and Research in Agriculture (SEARCA) in the Phil­
ippines, Indonesia, and Thailand and with the Inter­
national Institute of Tropical Agriculture (IITA) in
African countries between the latitudes of 20 0 N. and
20 0 S. Cooperative relationships such as these be­
tween institutions engaged in soybean research help
to reduce unnecessary duplication of experiments.

The establishment in 1974 of a soybean breeding
program using personnel and facilities of the Uni­
versity of Puerto Rico, Mayagiiez Campus, initiated
another phase of INTSOY's soybean improvement
strategy. The objective of this breeding program is
to combine desirable agronomic characters found in
improved varieties showing good ecological adapta­
tion to the tropics and resistance to major diseases
and insect pests. As improved nutritional qualities
are identified, their incorporation into tropically
adapted varieties will be emphasized.

Lines and varieties adapted to the tropics have
been crossed with varieties that performed well in
the ISVEX trials. Accessions from"the United States
Department of Agriculture germplasm collection site
at Stoneville, Mississippi, are now being evaluated
in Puerto Rico. About 400 lines from the latest ma­
turity groups have undergone preliminary evaluation.
These lines are being tested for resistance to seed­
borne pathogens causing deterioration in seed qual­
ity, especially in the tropics. Cultivars possessing
various degrees of photoperiod sensitivity have been
identified and crossed with sensitive types to study
the inheritance of photoperiod insensitivity and its
relationship to maturity and other agronomic traits.
A highly heritable source of insensitivity to daylength
would greatly facilitate the transfer of traits from
temperate to tropical varieties.

Advanced, heterogeneous populations from this
breeding program will be released to cooperating
scientists around the world. It is expected that each
scientist will be able to select high-yielding cultivars
adapted to his environmental conditions from these
populations. Homozygous lines will also be selected
for testing in a wide range of environments.

To test these experimental lines as well as superior
cultivars and lines from other sources, the Soybean
Preliminary Observation Trial (SPOT) is being



established. SPOT will be conducted in 1976 at a
small number of sites chosen to represent important
environments in the tropics and subtropics. This as­
pect of the breeding program will become increas­
ingly important as genetic materials become available
in sufficient quantities to permit wide distribution.

INTSOY personnel in several disciplines besides
plant breeding contribute to the attainment of soy­
bean improvement goals. Basic research is being
conducted by INTSOY food technologists and other
researchers at the University of Illinois at Urbana­
Champaign to identify sources of characteristics that
will enhance the cooking and nutritional properties
of the soybean. INTSOY pathologists are identifying
diseases that occur in soybeans in the tropics and
subtropics and are assisting in the search for genetic
resistance to the more important ones. Currently,
they are concentrating on virus diseases and seed­
borne pathogens. Similarly, INTSOY entomologists
are identifying the most important soybean pests and
assisting in the development of insect-resistant soy­
bean varieties. To the extent possible, the activities
of these scientists are planned to supplement research
being conducted by others.

INTSOY OUTREACH PROGRAM

In addition to operations in Puerto Rico and in
other countries participating in such programs as
ISVEX and SPOT (see page one), INTSOY is
conducting special projects in several countries under
a number of funding arrangements.

The largest of these special projects in terms of
scope, manpower, and resources is a 2Y:!-year project
in Sri Lanka. Supported by the United Nations De­
velopment Program through the Food and Agricul­
ture Organization, INTSOY is assisting the Central
Agricultural Research Institute of Sri Lanka in a
national soybean development program. This pro­
gram focuses upon soybean production, protection,
and economics as well as utilization of soybeans in
the diets of both rural and urban poor.

The U.S. Agency for International Development,
through a series of task orders, has also supported
INTSOY work in a number of countries requesting
an array of advice and services related to soybean
development. Projects in Guyana, Bangladesh, and
Zaire have been completed. Three projects are cur­
rently in operation in Peru, Ecuador, and Thailand.

A central feature of the INTSOY outreach pro­
gram has been the ability to assemble teams of highly
qualified personnel from the developing international
network of soybean scientists. The projects men­
tioned above will be the subject of a feature article
in a subsequent newsletter.

THAILAND REGIONAL CONFERENCE

"Expanding the Use of Soybeans" was the theme
of the highly successful Third Regional Soybean
Conference for scientists in Asia and Oceania, which
was held in Chiangmai, Thailand, February 23
through February 27. Sponsored by the Government
of Thailand, the Asian Vegetable Research and De­
velopment Center, and INTSOY and supported by
the U.S. Agency for International Development, the
conference was attended by about 225 participants
from 21 countries.

General sessions were devoted to presentation of
28 papers on various aspects of production, protec­
tion, utilization, and economics. Symposia on soy­
bean rust, breeding tropical soybeans, small-scale
soybean processing, and extension of research to the
village farmer were conducted. Reports summarizing
soybean activities were given by designated country
reporters. Field trips to the facilities of the Faculty
of Agriculture, Chiangmai University, to farms and
villages cooperating in the Ford Foundation Mul­
tiple Cropping Project, and to the Mae Joe Experi­
ment Station were well attended on the final day of
the conference.

Proceedings of the conference will be available in
the INTSOY Publications Series later this year. The
editor will be Dr. Robert M. Goodman, conference
chairman.

SHORT COURSE OUTLOOK

Nominations for the short course on "Technical
and Economic Aspects of Soybean Production," to
be held May 5 through August 26, 1976, are being
received at an increasing rate. Enrollment will be
limited to 25 persons, and we anticipate more nomi­
nations than facilities and staff can accommodate.
If you are interested in being a participant or in
sponsoring someone, please submit nominations di­
rectly to INTSOY or through the U.S. Agency for
International Development mission or the Food
and Agriculture Organization representative in your
country.

NEW PUBLICATION

Number 9 in the INTSOY Publication Series is
now available. Soybean Cultivars Released in the
United States and Canada: Morphological Descrip­
tions and Responses to Selected Foliar) Stem) and
Root Diseases by T. Hymowitz, S. G. Carmer, and
C. A. Newell contains information about 331 culti-·
vars and will be of special interest to soybean breed­
ers and pathologists.' Single copies can be obtained
free of charge by writing to INTSOY.

o
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INTSOY COUNTRY OUTREACH PROGRAM

INTSOY serves as the hub of the international
soybean network, cooperating with 'international and
national organizations to expand the use of soybeans
for human food. Many activities are carried out in­
formally with cooperating scientists. An example is
the International Soybean Variety Evaluation Ex­
periment (ISVEX). Initiated in 1973, it has now ex­
panded to 257 locations in 90 countr~es. A more
formal mechanism for cooperation with international
centers and national organizations is provided
through memoranda of understanding and letters of
agreement. (See Newsletter No.6.)

Newsletter No. 7 provided an overview of
INTSOY's special country outreach programs and
promised additional information to illustrate the
types of services that can be provided by teams of
highly qualified personnel from the developing inter­
national network of soybean scientists.

The Sri Lanka soybean development program, the
largest of the special projects, is supported by
the United Nations Development Program through
the Food and Agriculture Organization. The initial,
2~-year phase of the program, which began in April,
1975, will provide 88 man-months of long- and
short-term expert assistance and 187 man-months of
training. A large part of the training is being done at
G. B. Pant University of Agriculture and Technol­
ogy, Uttar Pradesh, India, and at the University of
Illinois at Urbana-Champaign in INTSOY process­
ing and production training courses.

Project leader C. N. Hittle, agronomy; A. I.
Nelson, food science; S. W. Williams, agricultural
economics; and E. D. Rodda, agricultural engineer­
ing, have served on short assignments in Sri Lanka
since the project began. R. W. Howell, agronomy;
R. E. Ford, plant pathology; and T. A. McCowen
and W. N. Thompson, INTSOY administration,
have served on short executive and technical visits.
All are members of the UIUC staff.

Several national governments have received fund­
ing for cooperative INTSOY work in their countries
from the U.S. Agency for International Develop­
ment (USAID). Projects of short and intermediate
duration have been completed in Guyana, Peru,
Bangladesh, Uruguay, and Zaire. In Guyana, INT­
SOY provided 10 months of technical assistance in
the areas of agronomy, plant breeding, costs of pro-

duction and marketing, seed technology, microbi­
ology, processing (separation of oil and protein),
and food science (utilization). Single-man "teams"
evaluated the potential for soybean production in
Peru, Bangladesh, and Uruguay. INTSOY joined
Cornell University and USAID in forming a three­
man team; which reviewed a project under consid­
eration in Zaire in October, 1975.

In Peru, as a follow-up to the project reported
above, INTSOY is now assisting the Government of
Peru in improving the management of human and
financial resources for more effective performance
in a program of soybean research, utilization, pro­
duction, and marketing. Twenty-two man-months of
expert assistance are being provided. In September
and October of 1975, a six-man team conducted a
program survey and submitted their preliminary re­
port, "Potentials for Soybean Development in Peru."
The team was composed of C. N. Hittle, A. I. Nelson,
and S. W. Williams of the INTSOY core staff at
Urbana-Champaign; INTSOY Associate Director
Raul Abrams of the University of Puerto Rico,
Mayagliez Campus; W. M. Sager of the Illinois Co­
operative Extension Service; and R. S. Smith of
Agricultural Laboratories, Inc., Columbus, Ohio.
Hittle, Nelson, and Sager made another trip to Peru
in early 1976. A. G. Harms, agricultural economics,
UIUC, also served on a brief assignment in Peru in
early 1976.

In another South American country, Ecuador, an
INTSOY team is assisting the government in devel­
oping an improved soybean production program by
designing packages of recommended production
practices appropriate to farmers' environments. A
five-man team has been formed, consisting of E. H.
Paschal II, INTSOY plant breeder stationed at the
University of Puerto Rico, Mayagiiez Campus; M. E.
Irwin, INTSOY pest management specialist, and
J. B. Sinclair, INTSOY seed pathologist, both of the
University of Illinois at Urbana-Champaign; Pedro
Melendez, plant pathologist, University of Puerto
Rico, Mayagliez Campus; and Noble Usherwood of
The Potash Institute, Atlanta, Georgia. In Novem­
ber, 1975, Paschal and Usherwood made an initial
visit and presented a preliminary report for govern­
ment consideration. Paschal and Sinclair made a
follow-up visit in May.



The objective of a third country project is to con­
duct a feasibility study dealing with the inoculant
component of a comprehensive seed development
project to be undertaken by the Government of
Thailand. INTSOY was fortunate to be able to re­
cruit a two-man team from an associated university
to provide the 3 man-months of service the study
required. R. H. Weaver, soil microbiologist, and
H. M. Richards, economist, 'both of Texas A. & M.
University, conducted the initial phase of the study
in Thailand in early January, 1976. Weaver will
complete the study with a follow-up visit in June.

C. N. HITILE TO SRI LANKA

C. N. Hittle will begin a long-term assignment in
Sri Lanka on July 1, serving as Project Manager/
Senior Adviser and Soybean Production Agronomist
on the soybean development project supported by
the United Nations Development Program and the
Food and Agriculture Organization. He will also
serve as INTSOY representative for Asia. Correspon­
dence to him should be addressed to INTSOY, Cen­
tral Agricultural Research Institute, Gannoruwa,
Peradeniya, Sri Lanka.

SOYBEAN DISEASES SLIDE SET AVAILABLE

A set of 42 color slides [5 x 5 cm (2 x 2 inches)]
illustrating the major diseases of soybeans and
general control methods is now available. A brochure
explaining each slide accompanies the set. Orders
can be placed through INTSOY or by writing to
the Vocational Agriculture Service, University of
Illinois at Urbana-Champaign, 434 Mumford Hall,
Urbana, Illinois 61801 USA. The price for a single
slide set and a brochure is US $7.40 plus postage.

USAID EXTENDS SUPPORT OF INTSOY

Since April, 1973, the primary financial support
for INTSOY research on production, protection,
and use of soybeans for the rural and urban poor of
the developing countries has been provided by the
U.S. Agency for International Development. On
March 31, 1976, a new agreement was signed ex­
tending the research efforts for an additional three
years. The emphasis will remain on multidisciplinary
research in varietal improvement for yield and
quality, soybean pathology, and pest management.
Work in Rhizobium inoculants and seed storage will
be added.

TRAINING ACTIVITIES

We are approaching the midpoint of the April-to­
August training session, during which two INTSOY
short courses are offered. The courses, "Soybean
Processing for Food Uses" and "Technical and Eco­
nomic Aspects of Soybean Production," have been
developed in cooperation with the International
Training Office of the U.S. Department of Agricul­
ture. Participants are supported primarily by the
U.S. Agency for International Development, with
additional study awards from the Food and 'Agricul­
ture Organization; the Ford Foundation; and min­
istries, universities, and private firms in a number of
countries. This is the second year for each of the
courses, and attendance has increased.

Completing the processing course in early May
were the following 15 participants from 12 countries:
Mohammad Nabi Aslamy (Afghanistan), Abu Fazal
Md. Asafzah (Bangladesh), Abdul Hamid Anwar
Borai (Egypt), Wen-Lian Chen (Republic of
China), Jorge Duran-Castro (Colombia), Fernando
Moreno P. (Colombia), Ahmad Nabavi (Iran) ,
O. O. Onyekwere (Nigeria), Mohamed Aly Shaker
(Egypt), Shripati Shanna Vashistha (Nepal), Joao
Shojiro Tango (Br.asil), Alejandro Uribe Peralta
(Colombia), Kailash Vyas (India), Wilmot Banda
Wijeratne (Sri Lanka), and Mana Cristina Zulueta
(Peru) .

Messrs. Borai and Shaker are participating in both
courses. On May 20, they were joined in the produc­
tion course by the following 16 participants from 12
countries: Cyprian K. Bulungu (Uganda), Ben
Emerson (Sri Lanka), Khanji Khalil (Syria),
Owsu-Kwateng (Ghana), Hector Mercer-Quarshie
(Ghana), Samir Michail (Egypt), Samia Aly Mo­
hammad (Egypt), Miaswekama Nkusu (Zaire),
Keun Yong Park (Korea), Luis Carlos Salazar
(Panama), Abdul Hamid Sarker (Bangladesh),
Abbas Hassan Shuwailiya (Iraq), Joseph Temba
(Zambia) , Gabriel Von Lindeman (Panama) ,
Marja Vrataric (Yugoslavia), and N. Wijewarn­
asuriya (Sri Lanka). Still another Zairian, Kakule
Masiki, is expected to join the group in June.

Technical leader for the processing course was
A. 1. Nelson, professor of food processing, University
of Illinois at Urbana-Champaign, assisted by L. K.
Ferrier, assistant professor of food science, UIUC.
H. C. Minor, assistant professor of agronomy, UIUC,
is technical leader for the production course. He is
assisted by S. D. Litherland, a May graduate of the
College of Agriculture, UIUC.

o

INTSOY is a program of the University of Illinois at Urbana-Champaign and the University of Puerto Rico, Mayaguez
Campus, cooperating with international and national organizations to expand the use of soybeans for human food.
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INTSOY TRAINING PROGRAM

Training students from many nations in the de­
ovelopment of soybeans for human food has assumed
a major role in the INTSOY program. The program
offers several types of instruction, including struc­
tured courses, informal workshops, and assistance on
an individual basis.

Since 1975, INTSOY has sponsored two, short­
term applied soybean training courses. The courses
were developed in cooperation with the United
States Department of Agriculture's Office of Inter­
national Training, the U.S. Agency for International
Development, the Food and Agriculture Organiza­
tion, and other donor groups. Sixty-one persons from
33 countries have received training in the two courses,
and both will be offered again in 1977.

"Soybean Processing for Food Uses," a six-week
course, is designed to give students the opportunity
to learn the principles and processes involved in the
use of soybeans and soybean products for human
foods, to teach them the concepts and procedures in­
volved in processing whole soybeans, and to help
students apply their knowledge to development ob­
jectives in their own countries.

In 1975, 13 persons from 10 countries completed
the course. The students came from Brasil, Colom­
bia, Costa Rica, Ghana, Kenya, Nicaragua, Philip­
pines, South Korea, Sri Lanka, and Thailand. The
next year 15 students from 12 countries attended.
These were from Afghanistan, Bangladesh, Brasil,
Colombia, Egypt, India, Iran, Nepal, Nigeria, Peru,
Republic of China, and Sri Lanka.

The other INTSOY short course, "Technical and
Economic Aspects of Soybean Production," is of
longer duration, lasting about four months. It spans
the major part of the soybean growing season in the
United States. The objectives of the course are to
teach the technical and economic principles and
practices of soybean production; to promote under­
standing of the potential use of soybeans to alleviate
protein and calorie deficiencies; to increase students'
knowledge of the soybean plant itself, the cultural
practices required for its production, factors affect­
ing seed quality, and methods of adapting technol­
ogy to local conditions; and to study research, edu­
cational, and regulatory functions supportive of a
soybean industry.

Sixteen persons from 15 countries completed the
course the first year. Represented in this group were
Burma, Chile, Costa Rica, EI Salvador, Ghana,
Iran, Jamaica, Lesotho, Liberia, Nicaragua, Philip­
pines, South Korea, Sri Lanka, Uruguay, and Zam­
bia. The second year 19 participants from 12 coun­
tries attended. These students were from Bangladesh,
Egypt, Ghana, Iraq, Panama, South Korea, Sri
Lanka, Syria, Uganda, Yugoslavia, Zaire, and
Zambia.

Dates have already been set for the 1977 series of
courses. The processing course will be held March
24-May 4, and the production course will be April
27-August 4.

As the training program expands, more attention
is being given to overseas training. The overseas pro­
gram is expected to begin in late 1976, when
INTSOY personnel will offer one-week soybean ex­
tension workshops in Peru and Ecuador under
USAID Task Order arrangements. Plans are also
under way to offer a condensed version of the soy­
bean production short course at selected overseas
locations. The objective of the course will be to pro­
vide participants with an adequate understanding of
the soybean crop and its management and to teach
them to recognize production hazards and to evalu­
ate the consequences of these hazards in terms of soy­
bean productivity and quality. The USDA Office of
International Training is cooperating in the develop­
ment of the course, which may be offered in 1977.

While short courses have provided formal train­
ing, INTSOY regional soybean conferences have
brought soybean scientists together for informal
training and exchange of information and research
findings. In the last three years, a separate con­
ference has been held for soybean workers in each
of the following three regions: Latin America and
the Caribbean; Africa, the Middle East, and South
Asia; and Asia and Oceania.

The purpose of each conference was to consider
the potential of soybeans as a major world food crop.
General sessions were devoted to the presentation of
scientific papers on various aspects of production,
protection, economics, and utilization. Two of the
conferences featured symposia on special problems
associated with soybean production, protection, or
use. Field trips to experiment stations were included



in all. Reports from each country represented at the
conferences provided an opportunity to compare
plans, activities, and programs.

The conferences were well attended. Seventy-one
participants from 12 countries attended the first con­
ference, held February 4-6, 1974, at the University
of Puerto Rico, Mayagiiez Campus. The second con­
ference, held October 14-17, 1974, in Addis Ababa,
Ethiopia, attracted 97 participants from 24 countries.
The most recent conference, held February 23-27,
1976, in Chiang Mai, Thailand, was attended by 225
participants from 21 countries.

The regional conferences have been a very effec­
tive means of encouraging the exchange of ideas and
information across national lines. Proceedings of the
first two conferences (INTSOY Series Numbers 2
and 6) are frequently requested. Proceedings of the
third conference (INTSOY Series Number 10) will
be available in late fall.

When the instructional needs of a particular indi­
vidual or group cannot be met through the training
programs outlined above, INTSOY responds with
more specialized assistance. For example, an eight­
man study team from the Oilseed Research and De­
velopment Company, Teheran, Iran, recently com­
pleted a three-week training program designed to
familiarize them with various aspects of the Ameri­
can soybean industry. In September, six ministry
representatives from Peru will come to the Univer­
sity of Illinois for a similar program, part of which
will be conducted at the University of Puerto Rico,
Mayagiiez Campus. Requests for this type of assis­
tance are increasing, and INTSOY will respond to
the extent that its resources allow.

RESEARCH CONTRACT REPORT

A final report entitled "Development of Improved
Varieties of Soybeans" was forwarded to the U.S.
Agency for International Development upon com­
pletion of a three-year AID-sponsored contract. The
143-page report describes accomplishments in soy­
bean variety development, insect control and ento­
mology, soybean pathology, and soybean food uses.
A limited number of copies are available. Interested
persons should write to INTSOY.

INTSOY PROFESSIONAL STAFF

The first issue of the Newsletter (August, 1974)
included a listing of the professional personnel iden­
tified as INTSOY core staff. During the intervening
period, the makeup of that group has changed. As of
August, 1976, the INTSOY professional staff in­
cluded the following persons:

Administration

WILLIAM N. THOMPSON, Director
RAUL ABRAMS,* Associate Director
THOMAS A. MCCOWEN, Assistant Director

Production

ROBERT E. DUNKER, Assistant Agronomist,
Field Trials

CARL N. HITTLE,** Soybean Breeding
HARRY C. MINOR, Breeder/Agronomist-

SPOT
E. HAMER PASCHAL, II,* Soybean Breeding
ELIODORO RAVALO, Seed Storage
ERROL D. RODDA, Agricultural Engineering
D. KEITH WHIGHAM, Agronomist- ISVEX

Protection

MICHAEL ELLIS,* Soybean Pathology
ROBERT M. GOODMAN, Soybean Virologist
MICHAEL E. IRWIN, Insect Pest Management
PEDRO MELENDEZ,* Soybean Fungal Diseases
GUILLERMO RIVEROS,* Soybean Weed Control
JAMES B. SINCLAIR, Soybean Fungal and

Bacterial Diseases

Marketing, Processing, and Use

LESLIE K. FERRIER, Food Chemistry,
ALVIN 1. NELSON, Food Processing
FRANCES O. VAN DUYNE, Nutrition and Soy­

bean Foods
SHEWON W. WILLIAMS, Marketing and Pro­

cessing Economics

Many other University of Illinois and University
of Puerto Rico staff members, research assistants, and
supporting personnel contribute to the many aspects
of the International Soybean Program (INTSOY).

* Located at the University of Puerto Rico, Mayagiiez
Campus.
** Located at Kandy, Sri Lanka, as Project Leader and
INTSOY Representative for Asia.

o
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INTSOY is a program of the University of Illinois at Urbana-Champaign and the University of Puerto Rico, Mayaguez
Campus, cooperating with international and national organizations to expand the use of soybeans for human food.
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INTSOY - SOME QUESTIONS AND ANSWERS

Readers of the INTSOY Newsletter since it was
started in August, 1974, know that the main purpose
of the Newsletter is to provide information on
INTSOY's mission, organization, program, and
activities. Several hundred names have been added
to the mailing list since the first issue explained that
"INTSOY is concerned with all phases of soybeans
from planting the seed to consumption. These phases
include production, harvesting, marketing, process­
ing, and utilization. INTSOY's major interest is in
the exploitation of the unique potential of soybeans
as a source of protein for direct human consumption.
Research· centers primarily on the problems of trop­
ical and subtropical environments but is also con­
cerned with nutrition and processing as ways to
expand use of soybean protein foods in human diets."

Since being formally established in 1973 with the
mission of "expanding the use of soybeans for human
food," INTSOY has been taking the leadership, on
an international scale, in soybean research, educa­
tion, and development work. Organizational flex­
ibility has fostered the development of a network of
organizations and individuals whose objectives co­
incide with the INTSOY mission.

This issue will provide brief answers to some re­
curring questions about INTSOY.

Is INTSOY's interest limited to the tropics and
subtropics? No. There are no geographical constraints
on the international soybean network; however,
attention is focused on the expanded use of soybeans
as a source of protein and energy among low-income
people, who are concentrated in, but not limited to,
tropical and subtropical areas.

Why does INTSOY emphasize use of whole soy­
bean foods? INTSOY and other food scientists have
developed simple and straightforward methods of
preparing whole soybeans and combining them with
other food ingredients such as cereals. Use of whole
soybeans eliminates the costs of separating the protein
and oil components. However, this emphasis does not
preclude attention being given to use of soybeans in
other ways (for example, as soybean oil and protein
concentrates following expeller or solvent extrac­
tion). Experience has shown the versatility of the
soybean in many different human foods, livestock

feed, and industrial uses. The best combination of
uses will vary from country to country and from time
to time.

Are soybeans adapted to small farm conditions?
Yes. Many people think of soybeans as a crop for
large, commercialized farms, probably because of
their association with countries such as the United
States and Brasil. Soybeans have been grown under
small farm conditions in China for centuries. They
are currently grown on small farms in a number of
other countries, including Colombia, India, Indo­
nesia, Iran, Japan, Korea, Nigeria, Taiwan, and
Thailand. Soybeans seem to be as well adapted to
small farm conditions as is any other crop. INTSOY
research emphasizes improved genetic technology,
which is independent of fann size.

Is INTSOY an international research center? Yes
and no. While INTSOY's objectives are similar to
those of the international research centers that have
been recognized by and supported through the Con­
sultative Group on International Agricultural Re­
search, INTSOY has not been recognized by this
group. On the other hand, INTSOY has been rapidly
evolving as the leading research and education orga­
nization in the development of an international soy­
bean network that includes not only the Universities
of Illinois and Puerto Rico, but national, regional,
and international organizations cooperating in an
overall program to fully exploit the potentials of soy­
beans as a source of food.

NEW PUBI.ICATIONS

Numbers 10 and 11 in the INTSOY Publication
Series are now available. Number 10 is Expanding
the Use of Soybeans, Proceedings of a Conference
for Asia and Oceania by R. M. Goodman, editor.
This publication contains 29 general session papers,
notes on 5 symposia, and 12 country reports pre­
sented at the regional conference held in Chiang
Mai, Thailand, and sponsored by the Government
of Thailand, the Asian Vegetable Research and De­
velopment Center, and INTSOY in February, 1976.

Number 11, International Soybean Variety Experi­
ment, Second Report of Results by D. K. Whigham,
summarizes the results of experiments conducted
from 1974 to 1975 at 86 sites in 39 countries. Copies



of this report have been mailed to those who co­
operated in the research.

Single copies of each publication can be obtained
free of charge by writing to INTSOY.

OUTREACH - ZAIRE AND GHANA

During November, 1976, three University of Illi­
nois INTSOY staff members worked with a repre­
sentative of the U.S. Agency for International De­
velopment (USAID) in providing technical expertise
in support of a project in Zaire to improve the
quantity and quality of food production, especially
the production of legumes, through Zaire's National
Institute of Agricultural Research.

Joseph A. Jackobs (agronomy), John W. Mat­
thews (agricultural engineering), and Russell T.
Odell (soils) collaborated with AID's Jiryis S. Oweis
and filed their report with the AID mission director
prior to departure from Zaire.

In January and February, 1977, a four-man
INTSOY team worked with the Government of
Ghana and USAID representatives in designing a
five-year national program for soybean production,
processing, and utilization. A. G. Harms (agricultural
economics), Joseph A. Jackobs (agronomy), Paul G.
Klinefelter (food processing), and Elwood F. Olver
(agricultural engineering) comprised the study mis­
sion, whose recommendations are now under con­
sideration by the Government of Ghana.

TRAINING COURSES, 1977

Once again, in collaboration with the U.S. ;De­
partment of Agriculture and the U.S. Agency for
International Development, training courses in soy­
bean processing and production will be offered. "Soy­
bean Processing for Food Uses" will get under way in

Urbana-Champaign March 23, after a brief orienta­
tion in Washington, D.C., for AID-sponsored par­
ticipants. Four weeks of intensive classroom and
laboratory work, a week-long study tour, and a brief
presentation of reports will fully occupy the partici­
pants' schedules until departure from the Illinois
campus May 3 or 4.

There is still time to request seats in the summer­
long course, "Technical and Economic Aspects of
Soybean Production," commencing on the U rbana­
Champaign campus May 12 and continuing through
August 19, but requests should be made soon to
assure space. Participants in both courses must be
sponsored by their institutions or governments, AID,
FAO, foundations, or other sponsoring organizations.
INTSOY has no scholarship funds at its disposal.

ASIAN SOYBEAN RUST WORKSHOP

February 27 through March 4, 1977, are the dates
for a workshop on soybean rust to be hosted by the
Philippine Council for Agriculture and Resources
Research, Los Banos. INTSOY and the Asian Vege­
table Research and Development Center are spon­
soring the workshop, which has been planned by the
International Soybean Rust Working Group. Par­
ticipation will be limited to a small group who have
been invited to assist in planning research and edu­
cational strategies for control of the disease.

PCARR-INTSOY MEMORANDUM OF UNDERSTANDING

The Philippine Council for Agriculture and Re­
sources Research and INTSOY have completed a
Memorandum of Understanding providing for co­
operative soybean research and educational work.
The Asian Soybean Rust Workshop is the first activ­
ity to be conducted under this memorandum.

o

INTSOY is a program of the University of Illinois at Urbana-Champaign and the University of Puerto Rico, Mayaguez
Campus, cooperating with international and national organizations to expand the use of soybeans for human food.
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ASIA-OCEANIA SOYBEAN RUST WORKSHOP

Soybean rust poses a serious economic threat to
soybean production areas, particularly in the East­
ern Hemisphere. A systematic, coordinated research
program is urgently needed for many of the. Asian
and Oceanian countries where the disease occurs.
The first Workshop on Soybean Rust was convened
in Manila, the Philippines, from February 27 through
March 4, 1977, to organize such a program. The
workshop was cosponsored by the Asian Vegetable
Research and Development Center (AVRDC), the
Philippine Council for Agriculture and Resources
Research (PCARR), and INTSOY.

Widely distributed, soybean rust has been reported
by almost all countries in the Eastern Hemisphere,
inCluding Australia and the U.S.S.R. Rust is destruc­
tive in most soybean-growing areas of the East. Thai­
land has reported yield losses of 10 to 40 percent in
local cultivars and complete yield loss in some im­
ported cultivars. Taiwan has experienced losses up to
50 percent. All of the commercial soybean cultivars
grown in the Western Hemisphere, including the
United States and Brasil, are susceptible. There are
at least 20 different leguminous hosts of the soybean
rust pathogen. Evidence indicates that there may be
more than one race of the organism.

More than 30 participants from Australia, India,
Indonesia, Korea, the Philippines, Taiwan, Thai­
land, and the United States attended the Workshop
on Soybean Rust. Representatives of these countries
presented status reports on soybean rust and the ef­
forts to combat it through breeding, chemical and
biological control, or other methods. These reports,
which are a valuable addition to research related to
soybean rust, will be available in the INTSOY pub­
lication series later this year.

Workshop participants agreed that a cooperative
research program should be started as soon as pos­
sible. A team was selected to prepare a comprehen­
sive proposal to submit to national and international
funding agencies. The proposal is not yet ready to
be reviewed by the participants, but it will include
program recommendations for (1) facilitating the
understanding of rust and rust control practices; (2)
developing interdisciplinary research and a commu­
nications network for disseminating findings; (3)

initiating and expanding rust control training pro­
grams; (4) increasing advisory and extension capa­
bilities; and (5) establishing soybean rust nurseries
to study the etiology of rust and the reaction of soy­
bean· varieties to the disease, to develop biological
and chemical control measures, and to screen local
rust-resistant varieties and advanced breeding lines
under natural and artificially created epiphytotic
conditions.

Special appreciation for their planning and leader­
ship is extended to the PCARR Secretariat and to
Richard E. Ford, Workshop Chairman and Head of
the Deparqnent of Plant Pathology, University of
Illinois at Urbana-Champaign.

SOYBEAN PROCESSING COURSE COMPLETED

Congratulations to the 11 graduates of the INT­
SOY-sponsored short course, "Soybean Processing
for Food Uses." At a May 3 ceremony Orville G.
Bentley, Dean of the College of Agriculture, Univer­
sity of Illinois, presented certificates to the follow­
ing: Oscar Moreno-Gomez and Efrain Hernan Ta­
borda (Colombia) ; Ildefonso Bohorquez and Wilma
Freiere (Ecuador); Abdel Monem EI-Mehelmy,
Raafat Fawzi Eskander, and Mostafa Ahmed Soli­
man (Egypt); Irma Argentina Mejia (Honduras);
Ahmad Firouzi (Iran) ; Hussin Zakaria (Malaysia) ;
and Shiva Kumar Chaudhary (Nepal).

Leaders for the course were Leslie K. Ferrier, A. 1.
Nelson, and colleagues in the Department of Food
Science, University of Illinois at Urbana-Champaign.
This is the third time that the course has been
offered.

SOYBEAN PRODUCTION COURSE BEGINS

Classes began on May 16 for another training ses­
sion, "Technical and Economic Aspects of Soybean
Production." This course, the third of its kind, is
designed to acquaint students from developing coun­
tries with (1) the technical and economic principles
and practices of soybean production; (2) the re­
search, educational, and regulatory functions sup­
portive of a soybean industry, and (3) the use of
soybeans to alleviate protein and calorie deficiencies
in the developing world.



The following 11 people enrolled: Cecil Dharma­
sena, A. K. S. Besley Jinendradasa, and J. Mahen­
drasena (Sri Lanka); Heshmatollah Pourdavai
(Iran); S. K. Chaudhary and R. P. Chaudhary
(Nepal); Novianti Sunarlim (Indonesia); Mah­
moud Kalaji (Syria) ; Ignace H. Gwau (Tanzania) ;
Driss Nadah (Morocco); and Ho II Kim (Korea).

Harry C. Minor, Assistant Professor of Agronomy,
is serving as technical leader, and Henry J. Hill,
Assistant Agronomist, is working with him.

INTSOYSTAFF CHANGES

Within the past few months several INTSOY
staff changes have occurred. Robert E. Dunker, As­
sistant Agronomist for Field Trials, has transferred
from the University ofcIIlinois at Urbana-Champaign
to the University of Puerto Rico, Mayagiiez Cam­
pus, where he will work in cooperation with the ex­
panding breeding program. Henry J. Hill has joined
the INTSOY staff to assist with the International
Soybean Variety Evaluation Experiment (ISVEX),
the Soybean Preliminary Observation Trial (SPOT),
and other activities at the University of Illinois.

D. Keith Whigham has left Illinois and INTSOY
for a position at Iowa State University. In February
at the second INTSOY staff retreat, a motion was
unanimously adopted in recognition of the contribu­
tions that Keith has made in helping establish
INTSOY "as an institution truly oriented toward
international work."

William H. Judy and R. Stewart Smith will soon
join the INTSOY staff. Dr. Judy comes to the pro­
gram with considerable overseas experience in Africa
and South Asia, where he worked for the Agricul­
tural Research Service of the U.S. Department of
Agriculture. Dr. Smith, who has served as consultant
on INTSOY country projects, will leave Agricul­
tural Laboratories, Columbus, Ohio, to begin work
at the University of Puerto Rico, Mayagiiez Campus.
He will assume major responsibility for soybean mi­
crobiology and inoculum research.

A new position, International Training and Com­
munications Specialist, is in the process of being
filled. A search committee is accepting applications,
and a choice will be made before the next issue of
the INTSOY Newsletter is published.

, ,- "-
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NEW INTSOY PROJECTS

According to Gershwin, summer is supposed to
be a time "when the livin' is easy." Most staff mem­
bers, and certainly those directly connected with
INTSOY, would disagree. Many activities have
made this summer hectic but challenging.

Three technical assistance projects are in the
planning or implementation stage. One project,
funded through a new two-year contract with the
U.S. Agency for International Development (US­
AID), is designed to expand the cultivation of soy­
beans on small farms in high, tropical rain forest
areas, to encourage the use of improved varities of
highland corn in the mountains of Peru, and to in­
crease the direct human consumption of improved
corn, soybeans, and soybean products.

A shorter-range project, conducted under a con­
tract issued by the USAID Mission to Panama, will
assist the faculty of agriculture at the University of
Panama in developing research programs in oilseed
crops, especially soybeans. During the next five
months this project will require about two man­
months of effort. Another short-term project, re­
quested and supported by the Food and Agriculture
Organization (FAO), will appraise soybean poten­
tial in Iraq. A two-man mission lasting about three
weeks will begin in late September.

PROGRAM DEVELOPMENT

Program development activities were highlighted
this spring and summer. In late May INTSOY
sponsored an International Soybean Network Con­
ference at the University of Illinois at Urbana­
Champaign. The primary purpose of the conference
was to make plans for broadening participation by
U.S. organizations and to consider ways of im­
proving organizational and administrative mechan­
isms. Eleven U.S. universities, as well as national
and international organizations, sent representatives.
Since the conference, several U.S. universities have
expressed strong interest in joining forces with
INTSOY to widen the research and training base
from which to attack protein-calorie deficiency prob­
lems in developing nations.

A preliminary Title XII proposal and a request
for a Title XII proposal planning grant were sub-

mitted to the Board for International Food and
Agricultural Development and to USAID. If the
planning grant is approved, the funds will be used
to coordinate the research and training activities
of U.S. institutions that want to join in the inter­
national soybean effort.

In late July INTSOY participated in a second
ad hoc consultation at FAO, Rome, to consider
ways to guide and coordinate research and research­
related training efforts of autonomous but cooperat­
ing institutions. Members of the group developed
a proposal to establish an international board for
soybean research. This proposal will be reviewed by
the Technical Advisory Committee to the Consulta­
tive Group on International Agricultural Research.

TRAINING ACTIVITIES

Training and visitation programs have kept the
INTSOY staff busy. The third annual short course
on "Technical and Economic Aspects of Soybean
Production" ended on August 19. Eleven partici­
pants from eight countries under five different forms
of sponsorship spent fourteen weeks at the University
of Illinois at Urbana-Champaign learning about
soybean growth and development. In late July six­
teen soybean workers, including seven farmers, from
the Iran Oilseed Research and Development Com­
pany were briefed on soybean farming practices in
East Central Illinois. After the orientation the team
from Iran joined the short-course participants for an
extensive tour of soybean research and production
centers in the southern states.

During July, two groups of agriculturalists from
the Soviet Union, including the Deputy Minister for
Agriculture, were briefed on INTSOY program
activities. In addition, plans have been developed
for forty to sixty Argentine farmers to visit during
the soybean harvesting season.

ANNOUNCEMENTS

The Far East Office of the American Soybean
Association is organizing an International Soya Pro­
tein Food Conference to be held at the Mandarin
Hotel, Singapore, January 25 to 27, 1978. The con­
ference is for the entire Eastern Hemisphere, and



will be geared to nutntlon research workers and
teachers, food industry specialists, and people in­
fluential in the formation of national food policies.
The conference will draw on the expertise of uni­
versity, government, and food industry nutrition
specialists from the United States, Japan, and many
other countries participating in the conference.

There will be a registration fee; for the most part
participants will pay their own expenses. For more
information contact one of the following: Lloyd M.
Reid, Far East Director, American Soybean Asso­
ciation, 12-21 3 Chome Alasaka, Minato-Ku, Tokyo
107, Japan; or, PAC-ASIAN Services, Pte. Ltd.,
P.O. Box 496, Maxwell Road Post Office, Singa­
pore 2, Singapore.

FAO Plant Production and Protection Paper No.
4, "Soybean Production in the Tropics" by K. Hin­
son and E. E. Hartwig, is now available. You may
obtain a copy free of charge by writing to: Dr. H. A.
AI-Jibouri, Senior Officer, Field Food Crops Group,
Crop and Grassland Production Service, Plant Pro­
duction and Protection Division, Food and Agricul­
ture Organization, Via delle Terme di Caracalla,
00100 Rome, Italy.

FIRST CALL FOR 1978 SHORT COURSES

Next year for the fourth consecutive year
INTSOY, in cooperation with the U.S. Department
of Agriculture and USAID, will offer two training
courses, "Soybean Processing for Food Uses" and
"Technical and Economic Aspects of Soybean
Production."

"Soybean Processing for Food Uses" will last
about six weeks, from mid-March through the first
week of May, including orientation and debriefing
in Washington, D.C. The course focuses on the prin­
ciples and methods of processing whole soybeans and
soybean products for human food and ways to apply
this knowledge to the nutrition development ob­
jectives of particular countries. Lectures, demonstra-

tions, and laboratory exercises will be supplemented
by field trips to soybean processing facilities. Appli­
cations will be accepted until January 15, 1978.

"Technical and Economic Aspects of Soybean
Production," a sixteen-week course beginning in
early May and continuing through mid-August,
looks at the technical and economic principles and
practices of soybean production; the research, edu­
cational, and regulatory functions supportive of a
soybean industry; and the use of soybeans to allevi­
ate protein-calorie deficiency problems in developing
nations. March 1, 1978, is the deadline for appli­
cations.

INTSOY has no scholarships to offer, so partici­
pants must have their own financing. USAID has
been the primary source of funding, but national
organizations are now assuming a major funding
role. If you are interested in participating or would
like to sponsor a participant, you may get additional
information from the INTSOY office or from Mr.
Earl B. Terwilliger, ERSjFDD, International Pro­
grams Office, U.S. Department of Agriculture,
Washington, D.C. 20250.

STAFF CHANGES

Two new staff members have joined INTSOY and
a third has accepted a position. R. Stewart Smith,
formerly with Agricultural Laboratories of Colum­
bus, Ohio, has begun work at the University of
Puerto Rico, Mayagiiez Campus, where he will di­
rect research in Rhizobium microbiology. James M.
Spata, on leave from Ralston-Purina, St. Louis, has
begun a two-year assignment in Kandy as Food Pro­
cessing Specialist for the Sri Lanka Soybean Devel­
opment Project. John W. Santas, who is currently
Resident Coordinator for the Wisconsin-Purdue
Agricultural Loan Project in Brasil, has accepted
the new INTSOY position as International Train­
ing and Communications Specialist, effective Janu­
ary,1978.
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MAJOR CHANGE IN INTSOY
SOYBEAN VARIETY DEVELOPMENT PROGRAM

Most scientists and administrators are familiar
with the International Soybean Variety Experiment
(ISVEX) trial, which contains 16 varieties of proven
wide adaptability. Also, most know about the Soy­
bean Preliminary Observation Trial (SPOT), ini­
tiated in 1976 for the purpose of evaluating promis­
ing new cultivars in the important environmental
zones throughout the tropics and subtropics. INT­
SOY scientists have now established yet another soy­
bean variety trial, designated SIEVE (Soybean In­
ternational Experimental Variety Evaluation). This
new trial adds the last link in the chain from breeder
to farmer. Major benefits include an organized sam­
pling and characterization of improved varieties from
all of the world's germplasm and a more rapid dis­
semination of improved varieties to farmers.

The entries for SIEVE are to come from soybean
breeders throughout the world, who are invited to
contribute up to three cultivars. These new lines are
then planted and characterized at tropical and sub­
tropical locations. Improved cultivars will now pro­
gress from plant breeder to SIEVE to SPOT to
ISVEX to farmer. A better-adapted variety can
conceivably reach the farmer within four years in­
stead of many years.

Because SIEVE is a new trial, it is important to
understand how it operates and what it can do. The
relationship of the plant breeding programs of an
institution to SIEVE should be considered in the
overall context of its national and international ob­
jectives.

Until now most varieties that INTSOY included
in the ISVEX trial have come from commercial U.S.
sources. A wide range of Maturity Groups from 00
to X has been included in trials conducted in many
different countries from 1973 through 1977. Cooper­
ators have found these varieties to be widely adapted
and to yield well. However, ISVEX trial results have
also indicated that better-adapted varieties are needed
near the equator. Shattering, poor seed quality, and
poor inoculation have been observed at severalloca­
tions.

To develop better varieties and crop husbandry
techniques, INTSOY established a research base at
the University of Puerto Rico. Working cooperatively,

scientists in plant breeding, microbiology, and plant
protection have developed new improved cultivars.

Because cooperators included one or two local va­
rieties in the ISVEX trials, it quickly became appar­
ent that quite a few sources of improved varieties
are available throughout the world. However, the
quantity of seed for these varieties was limited. INT­
SOY has adopted several approaches to utilize these
sources. For example, modified trials similar to IS­
VEX have been carried out in cooperation with
other international research institutes. The objectives
of these cooperative trials have been realized and
therefore they were discontinued. Next, SPOT was
organized and trials were conducted at six locations
in both 1976 and 1977. The main advantage of
SPOT is that new unproven varieties can be tested in
a few representative ecological zones. A disadvantage
is that most varieties have come from the Puerto
Rican program because access to other breeding pro­
grams is limited and quantities of seed for even the
few SPOT locations are insufficient. The SIEVE
trial was organized to build on these experiences and
reIationships.

Relationship of SIEVE, SPOT, and ISVEX. The
strategy for the genetic improvement of s?ybeans is
founded upon evaluation of varieties under different
environmental conditions, identification of character­
istics limiting adaptation, introduction of desirable
characteristics into existing cultivars, and establish­
ment of communication among scientists in order to
enhance the generation, evaluation, and use of im­
proved cultivars.

The SIEVE method of operation is quite simple.
Any plant breeder can contribute entries. Seed will
be broken into three lots for planting at three differ­
ent latitudes, namely, 0° (South America), 18°
(Puerto Rico), and 30° (southern United States).
We anticipate that up to 100 entries could be in­
cluded.The varieties will be characterized and 20
to 30 varieties selected for the SPOT trial.

The SPOT trial will be planted the next year at
10 to 15 locations representing major ecological
zones. Seed for SPOT will be saved from the SIEVE
trials. From the SPOT trial results the best-adapted
varieties will be chosen for the ISVEX trial, which
will be conducted the following year.

As in the past, ISVEX will have 16 entries and



will emphasize tropical and subtropical regions. Co­
operators are encouraged to save seed from the best­
adapted varieties for their own use. We expect that
80 to 120 ISVEX trials will be distributed each year.

How SIEVE works. During September, 1977, let­
ters explaining the purpose of SIEVE were sent to
all known soybean breeders in tropical and subtropi­
cal programs. Because of the positive response, kits
for submitting varieties were sent to breeders in De­
cember. Breeders have been asked to contribute at
least 800 grams of seed for one to three cultivars,
which should be new and improved crosses or selec­
tions that have progressed to at least the F6 genera­
tion. The kits sent to breeders for seed samples con­
tain plastic bags, desiccant, and boxes. Samples are
to be mailed to the U.S. Department of Agriculture
for clearing and forwarding to INTSOY.

The cultivars will be planted at three widely sepa­
rated latitudes. Cultivars will be characterized for
photoperiod response, days to flowering and to ma­
turity, inoculating capacity, insect and disease resis­
tance, and seed quality.

The cultivars selected from SIEVE for SPOT will
possess a wider range of identified characteristics.
One of the advantages of this system will be the
elimination of source effect. Since the SPOT trial
is planted at 12 to 15 locations, there will be a better
estimate of yield stability and evaluation of specific
characteristics. Cultivars can then be selected with
more confidence for the ISVEX trial.

A major problem with ISVEX is how to obtain
from one source 90 kilograms of high-quality seed
which has 85-90% germination. To eliminate this
problem, seed of all cultivars in SPOT will be in­
creased concurrently at Puerto Rico in order to have
adequate seed for those entries selected for inclusion
in ISVEX.

If you know of a soybean breeder or agronomist
who has an active crossing or selection program but
who did not receive notice of the SIEVE trial, please
notify INTSOY so that every scientist might have
the opportunity to submit entries. Every phase of
this genetic improvement system relies heavily upon
the active cooperation of scientists around the world.

PLANS FOR 1978 ISVEX

Varieties selected for the 1978 ISVEX trials in­
clude tropical, subtropical, and temperate groups.
The tropical trial contains seven new entries, which
were identified through the Puerto Rican soybean
breeding program, the 1976 and 1977 SPOT trials,
and soybean breeders in other countries and organi­
zations. The new SIEVE and SPOT system is ex­
pected to have a major effect on ISVEX by 1980.

SECOND WORLD SOYBEAN RESEARCH CONFERENCE

North Carolina State University in Raleigh, North
Carolina, will host the Second World Soybean Re­
search Conference in March, 1979. Make plans to
attend; the next issue of the Newsletter will have
more information.

NEW PUBLICATIONS

Numbers 12 and 13 in the INTSOY Publication
Series are now available free of charge. Number 12
is Rust of Soybeans - The Problem and Research:
Report of a Workshop Held in Manila, Philippines,
by R. E. Ford and J. B. Sinclair, coeditors. Number
13 is Pedigrees of Soybean Cultivars Released in the
United States and Canada by T. Hymowitz, C. A.
Newell, and S. G. Carmer.

TWO PROJECTS COMPLETED

A four-man INTSOY team has completed a mini­
project to assist the Faculty of Agriculture at the
University of Panama. During October and Novem­
ber Guillermo Riveros (weed science), Michael Ir­
win (insect control), W. M. Sager (soybean produc­
tion), and Pedro Melendez (disease control) each
spent up to two weeks assisting in the development
of research programs. The project was funded by the
USAID Mission to Panama.

In late October a two-man INTSOY team arrived
in Baghdad on a short mission to determine the po­
tential for soybean production in Iraq. William H.
Judy (agronomy) and John C. Siemens (agricultural
engineering) returned to headquarters in mid-No­
vember to complete their report. The mission was
arranged and supported by the Food and Agricul-
ture Organization. .
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SRI LANKAN SOYBEAN DEVELOPMENT PROGRAM

Experiences of the Sri Lankan soybean develop­
ment program illustrate the opportunities and prob­
lems associated with a broad-based national pro­
gram of crop production, marketing, processing, and
utilization. INTSOY has assisted with the research
and educational component of this program in col­
laboration with the Government of Sri Lanka and
several of its agricultural organizations. Support has
been provided by the United Nations Development
Program (UNDP), the Food and Agriculture Or­
ganization of the United Nations (FAO), the
United Nations Children's Fund (UNICEF), and
CARE.

Soybean production continues to improve in Sri
Lanka, and the potential for a still greater increase
is excellent. In 1977 about 400 hectares of soybeans
were grown in the Yala season (April to September)
and 2,000 hectares in the Maha season (September
to February).

Yields of more than 4,060 kilograms per hectare
are common in experimental field trials. At present
farm yields average less than 1,100 kilograms per
hectare, but some farmers have realized as much as
2,445 kilograms per hectare. With further research,
extension, and experience farm yields will increase
appreciably. Farmers are frequently unaware of
their soil needs with respect to fertilizers and lime.
Soil analysis laboratories are needed to provide the
extension service with information for proper fer-
tilizer recommendations. .

Current production research includes' work in
breeding, agronomic practices, soil and water man­
agement, development of Rhizobium inoculum, and
protection. Among the objectives of the breeding
program are the improvement of seed quality and
the development of high-yielding adapted varieties
with resistance to important diseases and insect pests.
Four activities are underway: (1) evaluation of
germplasm from various sources; (2) evaluation of
segregating breeding populations obtained from
INTSOY's breeding program in Puerto Rico and
from programs in India, Australia, Taiwan, Africa,
and the United States; (3) hybridization of promis­
ing breeding lines followed by intensive selection;

and (4) extensive variety testing, especially in the
dry and intermediate zones.

Agronomic research has not kept pace with the
breeding program and with variety evaluation. To
determine the appropriate package of practices for
each agro-ecological zone where soybeans are likely
to be grown, additional research is needed on time
of sowing, spacing, and plant population; plant nu­
trition and fertilizers; weed control, including evalu­
ation of herbicides and nonchemical means of con­
trol; and seedbed preparation. The capability for
Rhizobium inoculum production is being developed
not only for soybeans, but for all food and forage
legumes, and carrier materials are being assessed.
An existing building is being altered for the research
and pilot production facility.

To date, soybean diseases are not a limiting factor
for production in Sri Lanka; however, there are
several diseases, including two viral diseases, that
pose a threat. Pathology research and personnel
training need to be intensified. Insects, such as the
hairy caterpillar, flea beetle, bean fly, stem fly, and
stink bug, are present on soybeans, but thus far
losses have been minimal. Collaboration between
virologists and entomologists is needed in the study
of yellow mosaic virus.

Because timeliness is the most important factor in
carrying out field operations, the adoption of small­
scale mechanization is being encouraged. The cost
of equipment is a major obstacle, but there is need
for a level of mechanization for harvesting to en­
sure good grain quality. Mechanical threshing is
more economical than other methods now used in
Sri Lanka. Two soybean thresher designs, the IRRI
(International Rice Research Institute) design axial
flow thresher and the German Standardwerke
models, are being produced experimentally by Agro
Technica in Sri Lanka. A major research and field
evaluation program on animal-powered equipment
for land shaping, seedbed preparation, planting, in­
terrow cultivation, and harvesting needs to be
initiated.

The economics of marketing and processing soy­
beans have been considered in detail. Cost of pro­
duction studies continue; preliminary data indicate



that the average cost of production is about US$165,
or Rs2,500, per hectare. Returns from soybeans and
competing crops are being compared and various
marketing systems investigated. An INTSOY agri­
cultural economist has suggested a method for ad­
justing soybean prices for differences in quality and
has recommended establishing a base price of 16
US cents, or Rs2.50, per pound.

CARE and UNICEF have provided a consider­
able impetus to the utilization of soybeans for food
by allocating $454,000 Jor constructing and equip­
ping a pilot food processing plant and training fa­
cility. Extensive renovation of two large buildings at
the Central Agricultural Research Institute is near­
ing completion. These buildings will house research
facilities for soybean processing and for the develop­
ment of village-based utilization. To provide uncon­
taminated water for the pilot plant, a well 15 feet
in diameter and 45 feet deep has been dug. A num­
ber of products will be developed at the plant, and
then studies will be conducted to determine which
products are acceptable to the population.

The development and dissemination of village­
level technology is an important part of the soybean
utilization program. In a separate complex now be­
ing constructed adjacent to the pilot plant, extension
workers and farm women will be taught how to pre­
pare traditional dishes from whole soybeans in the
home. This complex, with five separate cooking
units, will use only equipment that is available
locally to housewives. Project personnel work closely
with the Farm Women's Agricultural Extension Pro­
gram of the Department of Agriculture.

At present the utilization of soybeans is a bottle­
neck in the attempt to develop a soybean industry
with the proper balance between production, market­
ing, processing, and utilization. High priority is
therefore given to completing the pilot plant and to
developing soybean products.

Forty-two part- and full-time soybean workers
constitute the Sri Lankan staff under the leadership
of Mr. H. M. E. Herath. A soybean committee,
chaired by the Director of Agrieul ture, provides
policy guidance and program review. During the
past year, four members of the Sri Lankan national
staff received training at the University of Illinois,
and the number of staff who have received training
in India was increased to twenty-two.

Two INTSOY staff members are resident in Sri

Lanka: Carl N. Hittle, Project Leader and Senior
Agronomist, and James M. Spata, Food Processing
Specialist. They have been supported by fifteen short­
term consultants for varying periods.

A more detailed report of the Sri Lankan program
may be obtained by writing to INTSOY.

PLANT BREEDING SYMPOSIUM II

Soybean breeders and associated scientists will
want to consider participating in the second inter­
national Plant Breeding Symposium from March 12
through 16, 1979. The host sponsor will be Iowa
State University, Ames, Iowa, USA. The Symposium
will review plant breeding advances of the past 15
years and will evaluate areas of future development.
During the ten half-day sessions the following topics
will be considered: progress toward meeting human
needs through plant breeding, exotic germplasm re­
sources and utilization, application of tissue culture
to plant improvement, morphological and physio­
logical traits, selection and breeding methods,
chromosomal and cytoplasmic manipulations, breed­
ing for stress environments, pest resistance, develop­
ment of plants for multiple-cropping systems, and
improvement of nutritional quality.

For Symposium registration and program infor­
mation write to Dr. K. J. Frey, Agronomy Depart­
ment, Iowa State University, Ames, Iowa 50011,
USA. Telephone: (515) 294-7607 or TWX 910­
520-1152.

SECOND WORLD SOYBEAN RESEARCH CONFERENCE

This Conference will be held at Raleigh, North
Carolina, USA, from March 26 through 29, 1979.
North Carolina State University at Raleigh will be
the host sponsor. Other sponsors include the North
Carolina Soybean Producers Association, INTSOY,
and the National Soybean Crop Improvement
Council.

This Conference and the Plant Breeding Sym­
posium have been scheduled so that soybean breed­
ers may attend both meetings, with the intervening
week available for visits at other points of profes­
sional interest. For additional information about the
Conference contact Dr. B. E. Caldwell, Head, De­
partment of Crop Science, School of Agriculture
and Life Sciences, North Carolina State University
at Raleigh, Raleigh, North Carolina 27607, USA.
Telephone: (919) 737-2647.
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SOYBEAN DEVELOPMENT PROJECT IN PERU

A recently implemented project in Peru illustrates
how INTSOY works with country research, educa­
tional organizations, and individuals to expand the
use of soybeans as a nutritious food crop. The report
that follows describes this project.

In early 1975 the U.S. Agency for International
Development (USAID) asked INTSOY to assist the
Government of Peru in analyzing the potential for
soybean production and use in Peru and in develop­
ing a preliminary plan. During the next year and a
half a number of INTSOY scientists and colleagues
in the Ministry of Food developed recommendations
for an expanded soybean production and utilization
program. They concluded that soybeans, if included
in rotation systems, had greater potential than other
crops to produce financial returns to farmers. Com­
pared with other possible investments, returns to the
economy might be substantial. In addition, soybeans
can provide nutritional benefits not now available to
the poorest people.

In November, 1977, USAID and the University of
Illinois signed a contract in which INTSOY was
delegated to provide the technical assistance services
required. The general objectives of the contract are
to help the Government of Peru expand the cultiva­
tion of soybeans in high jungle areas and to increase
consumption of improved soybeans and soybean
products. Specific objectives include the following:
- To assist the Peruvian Ministry of Food to de­
velop and adjust comprehensive action plans in soy­
bean research, production, processing, and marketing
in order to reach targeted production and consump­
tion objectives.
- To provide technical information and to assist the
Peruvian Ministry of Food in identifying soybean
varieties through research, to develop agronomic
practices that are transferable to small farms, and
to identify soybean products and processes.
- To assist in making economic analyses to measure
the impact of project activities in the project areas.
- To train people in Peru and to assist in selecting
candidates for academic training abroad.
- To coordinate academic and short-term training
in the United States and other locations.
- To assist in project evaluations in cooperation
with the Peruvian Ministry of Food.

INTSOY began posting a well-qualified team of

specialists in Peru in early 1978: Thomas M. Fuller­
ton, soybean extension agronomist and INTSOY
principal representative; Luis M. Camacho, soybean
research agronomist; Alfred G. Harms, agricultural
economist; and Alvin Siegel, soybean food process­
ing specialist.

Dr. Camacho, working principally with research
staff, has begun a program (1) to observe and char­
acterize soybean germplasm to determine its poten­
tial use in the Peruvian research program, (2) to
identify high-yielding varieties with desirable agro­
nomic traits for commercial production in the Selva
areas, and (3) to combine, through hybridization,
desirable traits for transfer from one variety to an­
other. Six hundred twenty breeding lines have been
planted at the El Porvenir Research Station for the
breeding program and yield trials. Forty-five varieties
are being examined for resistance or tolerance to iron
chlorosis, a problem in the Huallaga Valley. Plans
are underway to plant soybeans in the Bagua-Jaen
area, where the crop will rotate with rice under
irrigated conditions.

Dr. Fullerton and his colleagues in production
research and extension are disseminating production
technology for soy culture in the High Selva. Work­
ing with counterpart staff, he is defining various
constraints that prevent the introduction of soy into
existing production systems or that limit profitable
yield levels. He is helping to design methods for
solving problems related to environmental and phys­
ical characteristics of production areas, the level of
technology available to farmers, and their capacity
to absorb new technology. He will also try to
strengthen the support of producers through demon­
strations, field days, and farmer short courses. He
plans to develop materials for dissemination of agro­
nomic practices for soy production, including slide
series and printed information. Finally, he is work­
ing to involve staff from production agencies and
research centers in agronomic or applied research
projects conducted in the fields of cooperating
farmers.

Dr. Siegel is working with staff of the Instituto
Investigaciones Agro-Industriales (IIA) to develop
three soy food products for the Peruvian diet: a soy
beverage, a fortified bread product, and a soy­
fortified pasta product. Other baked goods and foods
fortified with soy derivatives will be investigated for
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their potential use after preliminary information on
the three prototype products has been evaluated. An
acceptance-testing program, to include both rural
and urban areas, will be established. Later, a pro­
gram for demonstrating the preparation of soy food
products will be started in rural and urban areas,
with emphasis on rural areas. Nutrition education
programs will be incorporated into the home demon­
stration program by engaging the support of the
Institute of Nutrition and other government min­
istries. Contacts are being made with commercial
food companies to determine their interest in com­
mercial-scale production of primary soy food
products.

Dr. Harms, working through the Production Zone
Headquarters at Tarapoto, is conducting economic
analyses of soybean production on small farms, ma­
chine use in soybean production, and soybean mar­
keting. He will also investigate the credit needs of
soybean producers and the competitive position of
soybeans versus corn and other crops under govern­
ment-administered prices. A pilot soybean thresher
is being constructed near Tingo Maria. Cost studies
of machine threshing versus hand threshing will be
made to determine break-even points for purchase
and use of mechanical threshers. In soybean market­
ing, Dr. Harms is collecting and analyzing transpor­
tation costs from production areas to oil mills and
areas of consumption. He will determine the cost of
transporting soybeans over the new road from Tara­
poto to the coast. He will also update economic data
relating to the construction of an expeller oil mill
in Tarapoto.

This team, along with Illinois and Puerto Rico
staff members, helped place four scientists in the
master's degree program at the University of Puerto
Rico, Mayagiiez Campus. In summer 1979, these
scientists will probably participate in the INTSOY­
sponsored short course "Technical and Economic
Aspects of Soybean Production" as part of their de­
gree program. A fifth scientist spent four months in
practical training at the University of Puerto Rico,
Mayagiiez Campus, before participating in the 1978
INTSOY production short course.

A more detailed report on the Peru program can
be obtained from INTSOY.

OILSEED CROPS STUDY IN! EGYPT

In mid-October INTSOY, with the support of
USAID, began a two-month study of oilseed crops

in Egypt at the invitation of the Egyptian Govern­
ment. The objectives are to analyze the oilseed crops
situation and to recommend ways to increase the
production, marketing, and processing of oilseed
crops and to up-date production methods. Team
members are: Russell T. Odell, team leader and
agronomist; Joseph A. Jackobs, soybean breeder;
Ronald J. Henning, oilseeds agronomist; William H.
Judy, soybean agronomist; Daniel I. Padberg, mar­
keting economist; Earl R. Swanson, production econ­
omist; and Scott E. Cramer, oilseeds processing
specialist.

SOYABEAN; ABSTRACTS

Soybean research workers will be interested to
know that the Commonwealth Agricultural Bureaux
(CAB) has recently issued a new abstracting journal,
"Soyabean Abstracts." This new journal brings to­
gether abstracts published in CAB's broader ab­
stracting journals. "Soyabean Abstracts," published in
collaboration with the International Food Informa­
tion Service, also contains abstracts from "Food Sci­
ence and Technology Abstracts." Coverage of the
world research literature is emphasized. Subject
areas include: breeding, agronomy, plant protection,
physiology, storage, food science and technology,
economics, and related subjects. "Soyabean Ab­
stracts," issued monthly, is expected to have 1,600
citations annually.

Specimen copies and prices are available from:
The Editorial Director, Commonwealth Agricultural
Bureaux, Farnham Royal, Slough, SL2 3BN,
England.

NEW PUBLICATIONS

Numbers 14 and 15 in the INTSOY Publication
Series are now available. Write to INTSOY for
single copies. Number 14 is "Whole Soybean Foods
for Home and Village Use," assembled by A. I.
Nelson, M. P. Steinberg, and L. S. Wei (1978, 31p.).
Number 15 is "International Soybean Variety Ex­
periment: Third Report of Results, 1975," by D. K.
Whigham and W. H. Judy (1978, 369p.). The first
and second reports of results are contained in Num­
bers 8 and 11 in the INTSOY Series, respectively.
The fourth report of results for 1976 is in press and
will soon be available as Number 16 in the INTSOY
Publication Series.
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INTSOY EDUCATION AND TRAINING

INTSOY is unique among international agricul­
tural research centers. Unlike other centers which
have been established as new organizations with new
physical facilities, INTSOY builds on the strengths
of existing institutions around the world. The close
alliance with the Universities of Illinois and Puerto
Rico provides special advantages.

The use of soybeans to alleviate human nutritional
deficiencies is our primary goal. To this end we have
formed an international network of organizations,
programs, and activities that explore all aspects of
soybeans - production, harvesting, marketing, pro­
cessing, and utilization. Organizations and individu­
als who share our concern are encouraged to take
part in this network.

INTSOY works with institutions having well­
established and fully-integrated programs in agri­
cultural research, teaching, and extension. Through
them we have access to a wide range of activities re­
lated to human resource development. These activi­
ties are crucial to all agricultural development
endeavors.

Throughout the INTSOY experience, education
and training have been at the core of the program.
Only by directly involving others in learning about
soybeans can we hope to achieve our goal. This is­
sue of the Newsletter describes the varied educational
opportunities coordinated by INTSOY.

Short courses. INTSOY's training effort features
two short courses: Technical and Economic Aspects
of Soybean Production, and Soybean Processing for
Food Uses. These courses combine classroom instruc­
tion, laboratory work, field study, and travel.

The production short course coincides with the
soybean growing season in the United States. Par­
ticipants can thus observe all phases of production
and confer with many soybean workers during this
period of intense activity. The processing course
teaches the principles and procedures for blending
high protein and calorie soybeans with a wide variety
of human foods. Processing methods suited to both
village and industrial technology are emphasized.

Through these courses scientists, extension work­
ers, and institutions from around the world can
share their common interest in expanding the use of

soybeans. Participants have the unique chance to
work side by side with INTSOY staff for an ex­
tended time. They study the U.S. soybean industry
and the public and private organizations that sup­
port it. Participants also see firsthand how research
and the process of technology adaptation and trans­
fer can reinforce each other.

The short courses are not funded through con­
tracts or grants. Because the courses are self-sup­
porting, all participants must be sponsored.

Degree-level programs. INTSOY serves ,as a clear­
inghouse for planning and administering degree-level
study programs. Our staff can assist with all phases,
including admissions, financial management, and ad­
ministrative procedures during the program. Aca­
demically qualified students can be placed in suitable
fields of study at educational institutions that will
best serve individuals and their home countries.

Training outside the U.S. We are currently devel­
oping programs closer to those areas where needs and
problems exist. We are particularly interested in
countries that are in the early stages of starting a
soybean industry. Cooperation between local institu­
tions and INTSOY is the cornerstone of these train­
ing sessions. In-country sessions can be held as semi­
nars, conferences, or workshops, and ideally should
last from one to four weeks. Topics will be selected
on the basis of local or regional needs.

INTSOY personnel have already participated in
such workshops in Peru and Ecuador. And in India
we worked with G. B. Pant University of Agriculture
and Technology to set up a training program for
staff involved in the _Sri Lanka soybean development
project.

We would like to receive reader's opinions about
the need for in-country sessions and the way they
should be conducted.

Visiting soybean workers. Visitors are welcome at
INTSOY. We are eager to make their visits success­
ful, and will, upon request, prepare individual pro­
grams for them. During 1978, 140 scientists and ad­
ministrators from 20 countries visited the University
of Illinois specifically to confer with INTSOY staff.
Some of these visitors, as well as others, also visited
the University of Puerto Rico, other universities, and
U.S. Department of Agriculture personnel. With



information provided well in advance, we can sched­
ule appointments so that time can be used efficiently.

Visitors usually spend a day or two consulting with
selected staff members on topics of mutual interest.
But scientists can also make long-term arrangements
for research, study, and consultation at INTSOY
headquarters, in Puerto Rico, or with other institu­
tions within the network. In general, all short- and
long-term visitors who have sponsorship are expected
to share the cost of this training.

Conferences. Short courses and degree programs
provide formal training. Regional conferences, on the
other hand, bring soybean workers together for less
formal training and exchange of information. Con­
ferences have been held for Latin America and the
Caribbean; Africa, the Middle East, and South Asia;
and for Asia and Oceania. Proceedings of these con­
ferences appear in INTSOY Series Numbers 2, 6,
and 10.

Workshops. The Workshop on Soybean Rust,
which convened in Manila, the Philippines, was the
first regional meeting to deal with a specific problem.
The workshop was cosponsored by the Asian Vege­
table Research and Development Center, the Philip­
pine Council for Agriculture and Resources Re­
search, and INTSOY. Proceedings appear in Number
12 of the INTSOY Series.

Another regional, problem-specific meeting, Irri­
gated Soybean Production in Arid and Semi-Arid
Regions, is planned for September, 1979. For more
information see the separate announcement in this
issue of the Newsletter.

1979 SHORT COURSES

Instruction for Technical and Economic Aspects
of Soybean Production will begin May 14 and end
August 17. Course instruction is multidisciplinary
and uses a problem-solving approach to familiarize
students with the soybean industry and problems en­
countered in soybean production.

Soybean Processing for Food Uses will begin June
18 and end July 27. Individuals working in food
science and technology, nutrition, and home eco­
nomics will want to consider attending. This course
will cover the rapidly increasing array of soybean
food products and the processing methods involved.

Estimated cost for each participant is $3,850 for
the processing course, and $6,600 for the production
course. These sums include living expenses, training

fees, materials, books, and field-trip transportation.
International transportation to and from the Univer­
sity of Illinois is not included. Additional informa­
tion is available from John W. Santas, INTSOY.

IRRIGATED SOYBEAN CONFERENCE

INTSOY is the lead organization in planning a
Conference on Irrigated Soybean Production in Arid
and Semi-Arid Regions. The conference will be held
in mid-September, 1979, in Cairo, Egypt. The objec­
tives are to review the latest research results on
production of soybeans under furrow and flood irri­
gation, to identify problems, and to propose needed
research. Most of the delegates will be from North
African, Middle Eastern, and Mediterranean coun­
tries. The conference, which will be held in English,
is sponsored by the Egyptian Ministry of Agriculture,
Menoufia University, Egypt, and INTSOY in col­
laboration with FAO/Rome, and USAID, Egypt.
For more information contact W. H. Judy, INTSOY,
or any sponsoring organization.

SOYBEAN BREEDER CHOSEN

Dr. Quyen H. Nguyen has been appointed Assis­
tant Professor, Department of Agronomy, University
of Illinois. Dr. Nguyen is stationed at the University
of Puerto Rico, Mayagiiez Campus, where he is re­
sponsible for the INTSOY soybean breeding pro­
gram. He succeeds E. Hamer Paschal II.

NEW PUBLICATIONS

Number 16 in the INTSOY Publication Series is
now available and Number 17 will be ready by April
1. Number 16 is "International Soybean Variety Ex­
periment, Fourth Report of Results, 1976," by W. H.
Judy and D. K. Whigham. Number 17 is "The
Literature of Arthropods Associated With Soybean.
v. A Bibliograpy of H eliothis zea (Boddie) and
H. virescens (F.) (Lepidoptera:Noctuidae)," by J.
Kogan, D. K. Sell, R. E. Stinner, J. R. Bradley, Jr.,
and M. Kogan. The Illinois Natural History Survey,
and North Carolina State University, cooperated on
Number 17.

INTSOY MAILING LIST

We are still updating the mailing list. If you have
not yet sent us your current mailing address, please
do so.

o

o
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THE INTSOY PROFESSIONAL STAFF

INTSOY's Soybean Insect Research Information
Center (SIRIC) recently received from Honduras
a letter expressing thanks "for the very helpful liter­
ature that you sent my way. I had no idea that there
was such an organized soybean program." The writer
asked that we send her a list of INTSOY personnel
and their projects.

This request was a reminder that a list of current
INTSOY staff has not been published in the News­
letter since August, 1976. In this issue we will intro­
duce readers to the staff at base and outreach loca­
tions and briefly describe their work. You are
encouraged to contact them directly about matters
of mutual interest.

Base staff are located at the University of Puerto
Rico, Mayagiiez Campus, and the University of Illi­
nois, Urbana-Champaign Campus. Outreach teams
are located in Peru and Sri Lanka.

1. University of Puerto Rico, Mayaguez Campus
College Station
M ayaguez, Puerto Rico 00708

Administration
Raul Abrams, Associate Director of INTSOY and Di­

rector of the Agricultural Experiment Station, Univer­
sity of Puerto Rico.

Production

Quyen H. Nguyen, assistant professor of agronomy.
Breeding soybeans for high yield, seed quality, agro­
nomic types, and insect and disease resistance by
using exotic germplasm and hybridization with wild
species of Glycine.

R. Stewart Smith, assistant professor of agronomy. Soil
microbiologist investigating Rhizobium japonicum
inoculation in the tropics, inoculant production,
carriers, methods of use, and factors affecting Rhizo­
bium.

James Oard, assistant agronomist. Breeding, nursery
management, design of field trials, and maintenance
of working germplasm collection and seed stocks of
breeding lines.

Protection
Nelia Acosta, assistant professor of nematology. Chemi­

cal control and screening for resistance to nematode
pests of soybeans.

Paul Hepperly, assistant professor of plant pathology.
Relationships of diseases occurring on wild or culti­
vated legumes to soybean production.

Pedro Melendez, professor of plant pathology. Chemi­
cal control and screening for resistance to foliar
pathogens of soybeans.

Guillermo Riveros, associate professor of plant physiol­
ogy and weed science. Weed control through chemical
and cultural practices.

2. University of Illinois at Urbana-Champaign
113 Mumford Hall
Urbana, Illinois 61801

Administration

William N. Thompson, Director of INTSOY. Farm
management and agricultural policy; institutional or­
ganization, development, and evaluation; agricultural
technology in development.

Thomas A. McCowen, Assistant Director of INTSOY.
Development economics; project identification, devel­
opment, management, and evaluation. Peru outreach
program coordinator.

Production

Joseph A. Jackobs, professor of agronomy. Multiple
cropping, cropping systems, and seed quality. Sri
Lanka outreach program coordinator.

\Villiam H. Judy, associate professor of agronomy. Soy­
bean variety evaluation program, development of
soybean production programs, and research on effect
of soil factors on germination and growth.

John C. Siemens, professor of agricultural engineering.
Machinery selection, and tillage and planting systems
for com and soybeans.

Henry J. Hill, assistant agronomist. International vari­
ety testing and evaluation; soybean seed germination
and emergence.

Protection

Robert M. Goodman, associate professor of plant pathol­
ogy. Soybean diseases caused by viruses, seed and in­
sect transmission of plant viruses, soybean virus
epidemiology, and breeding for resistance to viruses.

Michael E. Irwin, assistant professor of agricultural en­
tomology. Insect pest management, biological control
of soybean insect pests, virus-vector interactions, and
virus epidemiology.

Marcos Kogan, professor of agricultural entomology.
Soybean pest problems, integrated pest management
systems, feeding and nutrition of pests associated with
soybeans, and resistance in soybeans to insect pests.

James B. Sinclair, professor of plant pathology. Pathol­
ogy and control of seed-borne fungal and bacterial
pathogens in soybeans.

Teresa L. Shock, assistant plant pathologist. Viral dis­
eases of soybeans, and aphid and seed transmission of
diseases.



Utilization and Economics

Earl D. Kellogg, associate professor of agricultural eco­
nomics. Social science research on development and
adoption of cropping systems technology and on con­
sequences of agricultural policy in developing coun­
tries.

L. S. Wei, professor of food science. Utilization of soy­
beans as food, weather damage to soybeans, raw
material handling, and soy food processing.

Sheldon W. Williams, professor of agricultural econom­
ics. Economic aspects of soybean marketing and pro­
duction in developing countries.

Information and Training

John K. Bouseman, assistant entomologist, Illinois Natu­
ral History Survey. Curator of IRCSA (International
Reference Collection of Soybean-Associated Arthro­
pods). Bionomics and identification of soybean-asso­
ciated insects of the world.

Jenny Kogan, bibliographer, agricultural entomology.
Librarian· of SIRIC (Soybean Insect Research Infor­
mation Center). Literature of soybean-related arthro­
pods, bibliographic data base operations, and infor­
mation storage and retrieval systems.

John W. Sanfas, assistant professor of agricultural com­
munications. Development education, training, and
communications specialist. Management and coordina­
tion of INTSOY's training programs for individuals
and groups, and programming international visitors.

3. Peru
Av. Salaverry 674
Of. 802-8° Piso
Lima 11~ Peru

Production

Luis H. Camacho, associate professor of agronomy.
Breeding of improved soybean cultivars, and develop­
ment of improved production methods to increase
yield and quality of soybeans.

Thomas M. Fullerton, associate professor of agronomy.
Technology transfer, crop ecology, soybean produc­
tion, weed control, and soil and water management.

Utilization and Economics

Alfred G. Harms, associate professor of agricultural eco­
nomics. Comparative costs of soybeans and related
crops, cropping systems, and farm management.

Alvin. Siegel, assistant professor of food science. Devel­
opment of soy-based foods at commercial, interme­
diate, and low level technologies; nutritional evalua­
tions of soy-based foods and beverages; nutrition
project identification and management.

4. Sri Lanka
Central Agricultural Research Institute
Gannoruwa~ Peradeniya
Sri Lanka

Production

Carl N. Hittle, professor of agronomy. Soybean breeding
and production, agronomic research and technology
transfer in tropical crops, and project identification
and management.

Utilization

James M. Spata, assistant professor of food science. Soy­
bean food and beverage product development, and
technology transfer of soybean food processes requir­
ing high, intermediate, and low levels of technology.
(He will return to the Ralston Purina Co. in the
United States in July.)

Others who have contributed to the INTSOY
program include associated scientists at the Univer­
sities of Puerto Rico and Illinois, other U.S. uni­
versities, the federal government, and the private
sector.

WORLD SOYBEAN RESEARCH CONFERENCE II

The WSRC II, held recently in Raleigh, North
Carolina, USA, attracted 605 registrants from 40
countries and 35 U.S. states, according to H.
Douglass Gross, Program Chairman. Professor Gross
anticipates that the Proceedings will be available in
October, 1979. People who were not registered for
the conference can order the Proceedings from the
publisher: Westview Press, 5500 Central Avenue,
Boulder, Colorado 80301, USA. Estimated price
is $35.

IADS-INTSOY AGREEMENT

The International Agricultural Development Ser­
vice (lADS) and INTSOY, through the University
of Illinois, have signed a memorandum of under­
standing. Under this agreement INTSOY will work
with national institutions to improve research orga­
nizations, develop plans and projects, train personnel,
and organize conferences and workshops.

The purpose of lADS, which was established in
1975, is to provide services to developing countries
that want to strengthen their agricultural research
and development programs. lADS is a private, non­
profit, scientific and professional agricultural assis­
tance organization with personnel in Asia, Africa,
and Latin America. The address of lADS head­
quarters is: 1133 Avenue of the Americas, New
York, New York 10036, USA. Cable: IADSERVIS,
New York.
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COMPUTERIZED SYSTEMS FOR INSECT RESEARCH

Disseminating information about soybean insects is
a major part of INTSOY's entomology outreach
program. To aid research on soybean insects, two
computerized systems were developed: the Soybean
Insect Research Information Center (SIRIC), and
the International Reference Collection of Soybean­
Associated Arthropods (IRCSA). Established in
1969, these systems are joint projects of the Illinois
Natural History Survey and INTSOY.

SIRIC. The four principal objectives of the
SIRIC system are:

- To survey the world literature on soybean-related
arthropods and to establish a data base for that
literature.
- To collect and organize relevant documents such
as journal articles, book chapters, and reports and to
develop a retrieval capability through the use of code
descriptors.
- To aid researchers, extension workers, students,
and others by conducting computer searches and by
providing copies of documents in the collection.
- To compile and publish bibliographies on key soy­
bean pests.

The literature collection contains more than
17,000 documents. Two types of documents are
selected for inclusion: those dealing with arthropod
pests specifically on soybeans, and those dealing with
24 important species regardless of plant association.
SIRIC therefore contains many documents pertain­
ing to crops often grown in association with soybeans.

Bibliographic references and key words describing
the subject content of documents are stored for
retrieval in a computerized file that uses the Univer­
sity of Illinois Cyber 175 computer. Computer
searches of the file are tailored to match the infor­
mation needs of users with the content of documents.
The result is a printout of bibliographic citations in
alphabetical order.

Bibliographies of the literature on important soy­
bean insect species are published in the series The
Literature of Arthropods Associated with Soybean.
To date there are five bibliographies on the following
insects: (1) the Mexican bean beetle, Epilachna
varivestis Mulsant; (2) the southern green stink
bug, Nezara viridula (Linnaeus); (3) the bean leaf

beetles, Cerotoma trifurcata (Foster) and C. rufi­
cornis (Olivier); (4) the velvetbean caterpillar,
A nticarsia gemmatalis Hubner; and (5) the corn
earworm and the tobacco budworm, H eliothis zea
(Boddie) and H. virescens (F.).

The services of SIRIC are provided without
charge to interested persons working with soybean
insects. Soybean workers have been served in 46
countries.

IRCSA. The purpose of the International Refer­
ence Collection of Soybean-Associated Arthropods
is fourfold:

- To survey the soybean-associated arthropods of
all soybean-producing areas of the world, with special
emphasis on the phytophagous species, vectors of
soybean diseases, and the parasites and predators of
those groups.
- To monitor the major pest species for possible
changes in their geographic distribution.
- To aid in predicting insect problems in areas
where soybean production is being initiated.
- To provide identification services for soybean re­
searchers, extension workers, and producers.

Material in the collection has come from the
travels of Illinois researchers, overseas collaborators,
and exchanges with museum personnel. Some
150,000 identified specimens in about 2,500 species
of soybean-associated insects and arthropods have
already been accessioned. Curated in conventional
fashion, the material is maintained in about 300 U.S.
National Museum drawers and in 3,000 3-dram
vials.

With the exception of Chile, coverage of the New
\\Todd is essentially complete. Collections were initi­
ally from the United States, but about five years ago
an intensive effort to survey Latin America was
begun. Knowledge of the soybean-associated arthro­
pods of Mexico, Brazil, and Colombia is such that
we will soon be able to prepare comprehensive
regional treatments of those areas. Although material
from the Old World has been accessioned whenever
opportunity allowed, we are now increasing efforts
in that area.

A unique aspect of the collection is the attempt to
have a research specialist determine the species of
every specimen. A network of about 130 collaborat-
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ing systematists in foreign and domestic academic
institutions and museums has been created, and
there are standing agreements to ship material to
them as it accumulates. The valid scientific name of
an organism, an indispensable key to the literature
of that species, is necessary in the communication of
scientific work.

Another unique aspect of the collection is that it
is fully computerized. Each specimen bears a lot
number that ties it to the detailed circumstances of
its collection. Stored on magnetic computer tapes,
the data from these samples can be retrieved in two
ways: by requesting all species collected under a
specified set of conditions such as location, date, or
sampling method; or by requesting a listing of spe­
cific conditions under which a certain species has
been sampled, for example, all locations where the
southern green stink bug has been found. In this way
IRCSA is providing basic biological information on
the bionomics of soybean-associated arthropods.

Jenny Kogan gives leadership to the activities of
SIRIC, and John K. Bouseman is curator of IRCSA.
Michael E. Irwin is INTSOY entomologist. Marcos
Kogan, Illinois Natural History Survey and Univer­
sity of Illinois entomologist, provides strong support
to the INTSOY insect pest management program.
For further information contact these staff members
at 172 Natural Resources Building, Urbana, Illinois
61801, USA.

STAFF CHANGE IN SRI LANKA PROJECT

Dr. M. S. Chan joined the Sri Lanka Soybean De­
velopment Project in July as Food Processing Ad­
viser. He replaced Dr. James Spata, who was with
the project during a two-year leave from the Ralston
Purina Company. Dr. Chan was with Kraft, Inc.,
for many years and most recently was a consultant
for Archer Daniels Midland in Decatur, Illinois. The
Sri Lanka project is supported by the United Na­
tions Development Program through the Food and

Agriculture Organization. CARE and UNICEF pro­
vide special support for food utilization activities.

REGIONAL CONFERENCES

INTSOY has initiated plans for three regional
conferences on soybean seed quality and stand
establishment, to be held in Asia, Africa, and Latin
America in late 1980 and 1981. J. A. Jackobs, agron­
omist, and J. B. Sinclair, plant pathologist, will co­
chair the planning committee. Those interested in
participating in these conferences should contact
INTSOY. Additional information will be reported
in the INTSOY Newsletter.

SOYBEAN SHORT COURSES COMPLETED

Eleven participants in the Soybean Processing for
Food Uses course received certificates from W. N.
Thompson, INTSOY Director, on July 28: Patrice
Coovi Gnacadja, Benin; Aldo A. Milanese, Chile;
Pablo Guarderas, Ecuador; Mideksa Guttu, Ethi­
opia; Wilner Dessources, Haiti; S. H. Pherwani,
India; Nancy Fuentes de Jimenez, Peru; Trinidad
C. Gonzales, Philippines; V. Sangerappillay and H.
W. S. Samarawickrama, Sri Lanka; and Hua-Yang
Lee, Taiwan.

Certificates were presented on August 14 to the
nine participants in the Technical and Economic
Aspects of Soybean Production course: Onesimus B.
Mmolawa, Botswana; Ahmad Mokhtar Khattab,
Egypt; Suprapto Sumadi, Indonesia; Khan Bad­
shah, Pakistan; Ricardo Villamonte, Peru; Hamad
Mohamad AI-Hamran, Saudi Arabia; S. R. M. P.
Jayawardhana, Sri Lanka; Adel R. Ali, Syria; and
Noah F. Sichone, Zambia.

This year was the fifth time that these INTSOY­
sponsored short courses were offered. L. S. Wei, De­
partment of Food Science of the University of Illi­
nois, was technical leader for the soybean processing
course, and John W. Santas, INTSOY, was leader of
the soybean production course.

o
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IRRIGATED SOYBEAN PRODUCTION CONFERENCE

Forty scientists attended a conference entitled
Irrigated Soybean Production in Arid and Semi-Arid
Regions, held in Cairo, Egypt, from August 31 to
September 6. Participating countries were Australia,
Bangladesh, Brazil, Colombia, Egypt, Ethiopia, Sri
Lanka, Turkey, and the United States. The confer­
ence was sponsored by the Egyptian Ministry of Ag­
riculture, ~1enoufeia University, and INTSOY in
collaboration with the Food and Agriculture Organi­
zation of the United Nations and the U.S. Agency
for International Development.

The program consisted of invited discussion papers,
country reports, contributed papers, and sessions to
identify constraints and problems in soybean produc­
tion under irrigation. Menoufeia University orga­
nized a one-day field trip to intensified cropping
areas north of Cairo and to the University research
farm.

Subject matter covered all aspects of growing irri­
gated soybeans, including methods for introducing
and promoting soybeans as a crop; variety develop­
ment; seed production; land preparation and plant­
ing; protection against weeds, diseases, and insects;
selection of machinery for various levels of mechani­
zation; crop management; water use requirements
of soybeans; and economics of production.

Dr. Paulden Knowles, the keynote speaker, stressed
the importance of considering the broad picture, not
just production, when introducing soybeans as a crop
into a country. He identified the many biological,
marketing, and development factors essential for a
successful soybean industry. In the past, several
elements have limited the success in proposed pro­
duction areas. The marketing components of price,
purchasing, and storage have not been adequately
established. Research organizations have not devel­
oped adapted cultivars, suitable production prac­
tices, pest control strategies, and satisfactory inocula­
tion techniques. Finally, the key component of
farmer advisory services has not been included. If
any part of this development chain is omitted, it is
difficult to realize a steady expansion of area de­
voted to soybeans.

The conference participants attended work ses­
sions during which they identified major constraints
and problems affecting the economical production of

soybeans under flood and furrow irrigation. Although
the sessions were divided into production, irrigation,
and plant protection sections, many problems were
common to more than one category. The groups also
attempted to establish priorities for research and ex­
tension activities. We hope these suggestions will be
used as a basis for programs funded by national and
international organizations.

At this conference, information on crop manage­
ment of soybeans under flood and furrow irrigation
was brought together for the first time. Participants
were enthusiastic about the large amount of infor­
mation presented and were anxious to share it with
fellow scientists at home. Participants expressed the
need to maintain better communication for the ex­
change of information. Most participants left the
conference convinced that soybeans can be produced
economically using irrigation and that soybeans have
an important place in the food system of their
countries.

The proceedings will be published early next year
as part of the INTSOY Publications Series. The in­
formation in the proceedings should serve as a guide
for planning soybean research according to the con­
straints and priorities identified by the participants.
Much of the information may also be useful in irri­
gated production of legume row crops similar to
soybeans. We will announce the publication date of
the proceedings in a future Newsletter.

INTSOY PUBLICAnONS SERIES

At present INTSOY has seventeen titles in its
Publications Series. Single copies can be obtained
upon request, and the entire series is available to
agricultural libraries.

No. 1-Selected Literature of Soybean Entomology.
G. L. Godfrey, editor. 1974, reprinted 1977.

No.2 - Proceedings of the Workshop on Soybeans
for Tropical and Subtropical Conditions. 1974, re­
printed 1978.

No. 3 - A Case Study of Expeller Production of
Soybean Flour in India. S. W. Williams and R. L.
Rathod. 1974.

No.4 - Soybean Processing in India: A Location
Study on an Industry to Come. M. K. von Oppen.
1974.



No. 5 - Potential Production of Soybeans in North
Central India. S. W. Williams, W. E. Hendrix,
and M. K. von Oppen. 1974.

No.6 - Soybean Production, Protection, and Utili­
zation. Proceedings of a Conference for Scientists
of Africa, the Middle East, and South Asia. D. K.
Whigham, editor. 1975.

No. 7 - An Annotated Bibliography of Soybean
Diseases. J. B. Sinclair and O. D. Dhingra. 1975.

No.8 - International Soybean Variety Experiment.
First Report of Results. D. K. Whigham. 1975.

No.9 - Soybean Cultivars Released in the United
States and Canada: Morphological Descriptions
and Responses to Selected Foliar, Stem and Root
Diseases. T. Hymowitz, S. G. Carmer, and C. A.
Newell. 1976.

No. 10 - Expanding the Use of Soybeans. Proceed­
ings of a Conference for Asia and Oceania. R. M.
Goodman, editor. 1976.

No. 11 - International Soybean Variety Experi­
ment. Second Report of Results. D. K. Whigham.
1976.

No. 12 - Rust of Soybeans: The Problem and Re­
search Needs. Report of a Workshop in Manila,
Philippines. R. E. Ford and J. B. Sinclair, co­
editors. 1977.

No. 13 - Pedigrees of Soybean Cultivars Released in
the United States and Canada. T. Hymowitz, C.
A. Newell, and S. G. Carmer. 1977.

No. 14 - Whole Soybean Foods for Home and Vil­
lage Use. A. 1. Nelson, M. P. Steinberg, and L. S.
Wei. 1978.

No. 15 - International Soybean Variety Experi­
ment. Third Report of Results, 1975. D. K.
Whigham and W. H. Judy. 1978.

No. 16 - International Soybean Variety Experi­
ment, Fourth Report of Results, 1976. W. H. Judy
and D. K. Whigham. 1978.

No. 17 - The Literature of Arthropods Associated
With Soybean. V. A Bibliography of Heliothis zea

(Boddie) and H. virescens (F.) (Lepidoptera:
Noctuidae). J. Kogan, D. K. Sell, R. E. Stinner,
Jr., and M. Kogan. 1978.

SOYBEAN PRODUCTION COURSE

Seventeen Peruvian and five Colombian produc­
tion agents will participate in a three-week soybean
production course to be held at Palmira, Colombia,
beginning November 25. Sponsored by the Govern­
ment of Peru soybean development project in con­
junction with the Instituto Colombiano Agrope­
cuario (ICA), the course is supported by the U.S.
Agency for International Development. INTSOY
staff stationed in Peru and Puerto Rico will share
instruction responsibilities with ICA staff.

WORLD SOYBEAN RESEARCH CONFERENCE II PROCEEDINGS

Westview Press now anticipates that the Proceed­
ings of the World Soybean Research Conference II
will be available in February, 1980. The Proceedings
may be ordered from the publisher: Westview Press,
5500 Central Avenue, Boulder, Colorado 80301,
USA. Estimated price is US$35. A copy will be sent
without charge to each conference registrant.

INTSOY NEWSLETIER IN SPANISH OR FRENCH

Beginning in February, 1980, INTSOY will pub­
lish Spanish and French editions of the quarterly
Newsletter as well as the English edition. If you pre­
fer the Spanish or French, be sure to let us know.
When stating your preference, please include your
current mailing address.

A partir de febrero de 1980, INTSOY ofrerera
una edici6n en espanol de su publicaci6n trimestral,
INTSOY Newsletter. Si desea subscribirse, favor de
remitir su nombre y direcci6n actual.

A partir de fevrier de 1980, INTSOY offrira une
edition en fran~ais de sa publication trimestrielle,
INTSOY Newsletter. Ceux qui voudraient souscrire
devraient remettre leur nom et leur adresse actuelle.

u

u
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INTSOY RESEARCH HIGHLIGHTS:
SOYBEAN GENETIC IMPROVEMENT PROGRAM

The purpose of this program is to identify and
develop high yielding, nutritious soybean varieties
suitable for production in tropical and subtropical
areas. INTSOY's breeding program is centered in
Puerto Rico, where soybean accessions and varieties
developed by cooperating breeders are grown to
identify desirable traits. These traits are then intro­
duced into existing varieties. Crosses are made to pro­
duce segregating populations from which superior
lines can be selected. Characters being studied in­
clude photoperiod insensitivity, resistance to diseases
and insects, inheritance of hard seed coat, and re­
tention of seed quality under tropical conditions.

A series of trials was developed to identify and
evaluate the most promising varieties from many
worldwide sources. These trials include SIEVE, Soy­
bean International Experiment Variety Evaluation;
SPOT, Soybean Preliminary Observation Trial; and
ISVEX, International Soybean Variety Evaluation
Experiment. INTSOY supplies the seed, inoculant,
data collection sheets, and agronomic instructions for
the trials. The cooperator provides the land, fer­
tilizer, and management. During the experiments,
the cooperator collects data on yield and on agro­
nomic characters.

Additional information about the site and environ­
mental conditions is also reported. Seed samples of
each variety are returned to INTSOY for protein
and oil analyses. Trial results are then analyzed and
interpreted to determine the effect of latitude and
altitude on individual varieties and on maturity
groups and plant types.

The SIEVE experiments tap the many sources of
improved soybean varieties from around the world.
Plant breeders are invited to contribute their best
improved varieties developed to generation F6 or
later. These cultivars are then planted at different
latitudes in Ecuador, Puerto Rico, and the United
States. The trials are monitored by cooperators and
by INTSOY staff. After the seeds of varieties se­
lected from SIEVE are multiplied in Puerto Rico,
they are entered into SPOT. SIEVE thus serves as
the first link in the variety evaluation and intro­
duction chain leading from plant breeder to farmer.

The next link is SPOT, which provides further
evaluation of germplasm in many types of environ­
ments. Currently 15 to 25 varieties are evaluated
annually by cooperators in 18 major tropical zones.
Some of the varieties tested in SPOT are selected for
entry in ISVEX, the last in the series of international
trials.

Only 16 soybean varieties of proven adaptability
can be included in ISVEX each year. However, co­
operators may substitute one or two local varieties
for comparison. Cooperators are encouraged to select
the ISVEX varieties best adapted to local condi­
tions for further evaluation in crop husbandry ex­
periments and, after seed increases, for direct intro­
duction to farmers.

ISVEX has involved cooperators in 112 countries
during its seven years of operation. Sixty-five varie­
ties have been introduced and evaluated in environ­
mental zones ranging from below sea level to above
1,800 meters, and from 40 0 N to 400 S latitude. An
additional 88 varieties and accessions have been
evaluated through SIEVE and SPOT.

The results from six years of variety evaluation
have demonstrated that cultivars developed in tem­
perate zones can provide large yields under experi­
mental conditions in the tropics and subtropics.
Existing germplasm was found to be more flexible
and widely adapted than expected. Experimental
yields have averaged between 2,200 and 3,000 kg/ha,
and at selected locations have ranged from 4,000 to
6,000 kgjha. The protein content of soybeans grown
in the tropics has been comparable to that of soy­
beans grown in temperate zones.

The yield potential of cultivars grown in the
tropics is not always related to the maturity group.
For example, Davis in group IV has consistently
yielded more than later maturing varieties at almost
all latitudes and altitudes. Williams in group III has
produced larger yields than some later maturing
types, even though it flowered earlier and did not
grow as tall. However, as a group, later maturing
cultivars yielded more than earlier maturing cul­
tivars.

Varieties flowered earlier and did not grow as
tall under the shorter daylength condition nearer
the equator and under the lower nighttime tempera-



tures at higher altitudes. Plant growth seems to be
affected more by changes in altitude than by variable
daylength. Number of days from flowering to ma­
turity was remarkably similar among varieties re­
gardless of the amount of time from planting to
flowering.

Most U.S. cultivars performed well when grown in
tropical environments and produced high quality
seed. Plant lodging and seed shattering were not
serious problems. Agronomic characters to prevent
lodging and shattering are very desirable and can be
incorporated into accessions having greater local
adaptability to daylength and ambient temperature
conditions.

Among all of the varieties evaluated, there was no
significant relationship between seed size and yield.
However, within a single variety, the larger the seed
the greater the yield.

Analysis of the sources of variance in ISVEX re­
sults indicates that yields from the same soybean
variety may be affected more by management tech­
niques than by environmental conditions. Crop
management skills are clearly an important part of
successful soybean cultivation.

As a result of having conducted ISVEX trials,
many countries have found that soybeans can be
grown successfully and economically. Egypt selected
three varieties for commercial production after sev­
eral seasons of evaluating varieties primarily through
ISVEX trials. Several hundred metric tons of Cal­
land, Clark 63, and Harosoy were imported for the
1977 crop year, and 2,000 tons were imported for
the 1978 season. This seed provided the base for
successful, rapid expansion of commercial hectarage.
Egypt increased yield per hectare, doubled the area
under production every year from 1974 through
1978, and established a seed multiplication program
within the country. Commercial production has now
exceeded 40,000 hectares.

Iran, the Ivory Coast, Pakistan, the Philippines,
and Syria have imported large quantities of seed for
soybean production; Benin, India, Kenya, Morocco,
Somalia, and the Sudan have purchased smaller
quantities. Importation of seed has encouraged na­
tional grain legume production programs for seed
while permitting the development of research, ex­
tension, and seed multiplication activities for a vi­
able and consistent country program.

Through INTSOY's soybean evaluation program
the response of varieties to many specific environ­
ments has been studied. Many countries with a p0­

tential for growing soybeans for food have begun
production. INTSOY continues to provide support
through the development and introduction of im­
proved varieties with wide adaptation and resistances
to insects, diseases, and nematodes. Variety develop­
ment and evaluation must be uninterrupted because
of dynamic biological systems and varied cropping
patterns.

ABRAMS RETIREMENT

Raul Abrams retired from his positions as Associ­
ate Director of INTSOY and Director of the Puerto
Rico Agricultural Experiment Station on January 31,
1980. Associated with INTSOY since its inception,
Dr. Abrams was instrumental in the success of
INTSOY's interinstitutional cooperative soybean
program.

STAFF CHANGE IN PUERTO RICO

W. C. Stearn will succeed R. Stewart Smith as the
INTSOY soil microbiologist in Puerto Rico. Dr.
Stearn, who holds a Ph.D. from Ohio State Univer­
sity, begins in mid-February. Dr. Smith is now Di­
rector of Research and Development with Nitragin
Co., Milwaukee, Wisconsin, USA.

u
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PUNTOS DESTACADOS EN LAS INVESTIGACIONES DE INTSOY
PROGRAMA DE MEJORAMIENTO GENETICO DE LA SOYA

El propósito de este programa es de identificar y
desarrollar variedades de soya de alto rendimiento
y de gran valor nutritivo, adecuadas para la produc­
ción en zonas tropicales y subtropicales. El programa
de producción de INTSOY está situado en Puerto
Rico, en donde cooperadores asociados cultivan acce­
siones y variedades de soya para identificar caracte­
rísticas deseables. Estas características son entonces
introducidas a las variedades ya existentes. Se
realizan cruces para producir poblaciones segrega­
tivas de las cuales se pueden seleccionar líneas su­
periores. Entre las características que se estudian se
encuentran la insensibilidad a períodos de luz, la
resistencia a enfennedades e insectos, la herencia de
cutícula finne y la retención de cualidades de semilla
bajo condiciones tropicales.

Se llevó a cabo una serie de pruebas para identi­
ficar y evaluar las variedades más prometedoras,
provenientes de todas partes del mundo. Estas prue­
bas comprenden SIEVE (Soybean International
Experiment Variety Evaluation), SPOT (Soybean
Preliminary Observation Trial) e ISVEX (Interna­
tional Soybean Variety Evaluation Experiments).
INTSOY suministra las semillas, inoculantes, for­
mularios de colección de datos e instrucciones agronó­
micas para las pruebas. El cooperador suministra
la tierra, los fertilizantes y el manejo, y reúne datos
respecto al rendimiento ya las características agronó­
micas.

Información adicional en cuanto al sitio y las
condiciones ambientales también se registra. Mues­
tras de s~millas de cada variedad son devueltas a
INTSOY para análisis de proteína y aceite. Los
resultados de las pruebas son entonces analizados e
interpretados para determinar los efectos de la altitud
y la latitud sobre variedades individuales y sobre
grupos en distintas etapas de maduración y tipos de
plantas.

Los experimentos de SIEVE aprovechan las
muchas fuentes de variedades mejoradas de soya de
todas partes del mundo. A los productores de semilla
se les solicita contribuir las variedades superiores que
han desarrollado hasta la generación F6 o más.
Estas cepas son sembradas en distintas latitudes en
Ecuador, Puerto Rico y Estados Unidos. Las pruebas

son vigiladas por los cooperadores y personal de
INTSOY. Después que las semillas de variedades
seleccionadas por SIEVE han sido multiplicadas en
Puerto Rico, pasan a SPOT, donde se realizan
pruebas preliminares. Así SIEVE sirve de eslabón
inicial en la cadena de evaluación y presentación de
la semilla que va del productor al agricultor.

El próximo eslabón lo constituye SPOT, el cual
realiza evaluación adiciori.al de gennoplasnia en dife­
rentes tipos de ambientes. Actualmente, de 15 a 25
variedades son evaluadas anualmente por los co­
operadores en 18 zonas tropicales principales. Se
seleccionan algunas de las variedades probadas en
SPOT para ser introducidas a ISVEX, la última de
la serie de pruebas internacionales.

Solamente 16 variedades de soya de adaptabilidad
comprobada pueden inc1uírse en ISVEX cada año.
Sin embargo, los cooperadores pueden sustituir una o
dos variedades locales para comparación. Se les
aconseja a los cooperadores que seleccionen las varie­
dades de ISVEX mejor adaptadas a las condiciones
locales para evaluación en adicionales experimentos
agronómicos y para, una vez que se ha aumentado
el surtido de semillas, presentarlas directamente a
los agricultores.

Durante los siete años de funcionamiento, coope­
radores de 112 países han participado en ISVEX.
Sesenta y cinco variedades se han introducido y
evaluado en zonas ambientales que van desde zonas
bajo el nivel del mar hasta otras a más de 1.800
metros, y desde latitudes de 40 0 N a otras de 40 0 S.
Se han evaluado 88 variedades adicionales através
de SIEVE y SPOT.

Los resultados de seis años de evaluación de varie­
dades han demostrado que las cepas desarrolladas
en zonas templadas pueden producir grandes rendi­
mientos bajo condiciones experimentales en el trópico
y subtrópico. Se ha encontrado que el ya existente
germoplasma es más flexible y más extensamente
adaptable de lo que se esperaba. Los rendimientos
experimentales han producido, por término medio,
entre 2.200 y 3.000 kg/ha, y en lugares seleccionados,
los rendimientos-han ido desde 4.000 a 6.000 kg/ha.
El contenido de proteína de la soya cultivada en
zonas tropicales es comparable al de la soya cultivada
en zonas templadas.

El potencial de rendimiento de las cepas cultivadas
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en el trópico no siempre está relacionado al grupo
de madurez. Por ejemplo, la cepa Davis, ubicada en
el grupo IV, constantemente ha rendido más que las
variedades de maduración más tardía en casi todas
las latitudes y altitudes. La cepa Williams, ubicada
en el grupo III, ha producido rendimientos más
grandes que los de algunos tipos de maduración
más tardía, aunque florecen más temprano y no al­
canzan tanta altura. No obstante, como grupo, las
cepas de maduración más tardía rinden más que
las de maduración más temprana.

Las variedades florecieron más temprano y no
crecieron tan altas bajo condiciones de reducidas
horas de luz cerca del ecuador y bajo temperaturas
nocturnas más bajas a mayores altitudes. El creci­
miento de plantas parece ser afectado más por los
cambios de altitud que por las variaciones en las
horas de luz. El número de los días desde la flora­
ción hasta la maduración fue notablemente similar
entre las variedades a pesar de la deferencia del
período de tiempo entre la siembra y la floración.

La mayoría de las cepas de Estados Unidos rindie­
ron muy bien al cultivarse en ambientes tropicales y
produjeron semillas de alta calidad. El encame de
plantas y el desgrane de semillas no fueron problemas
serios. Las características agronómicas para prevenir
que se encamen las plantas y se desgranen las
semillas son muy deseables y pueden ser incorporadas
a variedades que posean mayor adaptabilidad al
período diurno y a las condiciones de temperatura
del ambiente local.

Entre todas las variedades evaluadas no hubo re­
lación significante entre el tamaño de la semilla y
los rendimientos de la cosecha. Sin embargo, se en­
contró que, dentro de una sola variedad, tanto más
grande la semilla, más abundante el rendimiento.

El análisis de las fuentes de variación en los
resultados de ISVEX indican que los rendimientos
producidos de la misma variedad de soya pueden ser
afectados más por las técnicas de manejo que por las
condiciones ambientales. El manejo agronómico
constituye un aspecto muy importante del éxito del
cultivo de soya.

Como resultado de haber realizado pruebas de
ISVEX, muchos países han encontrado que puede
cultivarse la soya económicamente y con mucho
éxito. Egipto ha seleccionado tres variedades para la
producción comercial, después de haber evaluado
distintas variedades durante algunas temporadas
principalmente através de las pruebas de ISVEX.
Varios centenares de toneladas métricas de Cal1and,

Clark 63 y Harosoy fueron importadas para el cul­
tivo de 1977, y 2.000 toneladas fueron importadas
para la estación de 1978. Estas semillas propor­
cionaron la base para la rápida y eficaz expansión
de hectáreas comerciales. Egipto ha aumentado el
rendimiento por hectárea, ha duplicado el área bajo
cultivo cada año desde 1974 hasta 1978, y ha estable­
cido un programa de multiplicación de semilla
dentro del país. La producción comercial ahora ha
sobrepasado las 40.000 hectáreas.

El Irán, la Costa de Marfil, el Paquistán, las Islas
Filipinas y Siria han importado grandes cantidades
de semilla para la producción de soya; Benin, la
India, Kenia, Marruecos, Somalía y Sudán han com­
prado cantidades menores. La importación de semilla
ha estimulado programas nacionales de producción de
granos leguminosos para semilla y ha permitido el
desarrollo de programas de investigación, de exten­
sión y de multiplicación de semilla - factores esen­
ciales para un programa nacional viable y consistente.

Através del programa de evaluación de soya de
INTSOY, se ha estudiado cómo reaccionan las
diversas variedades a distintos ambientes específicos.
Muchos países con potencial para el cultivo de soya
destinado a alimentación humana, han iniciado ya
la producción. INTSOY sigue proporcionando apoyo
a los programas através del desarrollo y la introduc­
ción de variedades de amplio espectro de adaptación
y resistencia a insectos, enfermedades y nematodas.
El desarrollo de variedades y la evaluación de las
mismas tiene que seguir sin interrupción debido a los
sistemas biológicos dinámicos y a los diversos patrones
de cultivo.

JUBILACION DE ABRAMS

El Dr. Raúl Abrams se retiró de sus cargos como
Director Asociado de INTSOY y Director de la
Estación Experimental Agrícola de Puerto Rico, el
31 de enero de 1980. El Dr. Abrams, quien ha estado
asociado a INTSOY desde sus comienzos, ha sido in­
strumento valioso en el éxito del programa coopera­
tivo inter-institucional de soya de INTSOY.

CAMBIO EN EL PERSONAL EN PUERTO RICO

El Dr. W. C. Steam reemplazará al Dr. R.
~tewart Smith como Microbiólogo de Suelos en
Puerto Rico. El Dr. Stearn, quien obtuvo su PhD en
la Universidad del Estado de Ohio, tomará posesión
de su cargo a mediados de febrero. El Dr. Smith es
ahora Director de Investigaciones y Desarrollo en la
compañía Nitragin en Milwaukee, Wisconsin, Estados
Unidos.

o

o

o



~ International Soybean Program

---------..1 NTSOY ~~ ~~f\J~l~~~~~
UNIVERSITY OF ILLINOIS AT URBANA-CHAMPAIGN
113 MUMFORD HAll, URBANA, IlliNOIS 61801 USA
CABLE: INTSOY, TELEPHONE (217) 333-6422

NO 20, FEVRIER 1980

n

()

POINTS CULMINANTS DE LA RECHERCHE INTSOY:
LE PROGRAMME D'AMELIORATION GENETIQUE DU SOJA

Le but de ce programme est d'identifier et de
développer un rendement optimum, des variétés de
soja nutritives propres à la reproduction dans des
régions tropicales et subtropicales. Le siège du pro­
gramme de reproduction d'INTSOY se trouve à
Puerto Rico où les acquisitions et les variétés de
soja développées par les reproducteurs coopérants
sont cultivées dans le but d'identifier les caractéris­
tiques souhaitées. Ces caractéristiques sont ensuite
introduites dans les variétés existantes. On procède à
des croisements pour produire des groupes isolés
parmi lesquels on peut sélectionner des modèles de
classe supérieure. Les caractéristiques étudiées com­
prennent: une insensibilité photopériodique, une
résistance aux maladies et aux insectes, l'acquisition
d'une enveloppe dure de la graine, et la conservation
de la qualité de la graine dans un milieu tropical.

On a procédé à une série d'essais afin d'identifier
et d'évaluer les variétés les plus promettantes à partir
de nombreuses sources mondiales. Ces essais com­
prennent: SIEVE, Test International d'Evaluation
des Variétés de Soja; SPOT, Essai d'Observation
Préliminaire du Soja; et ISVEX, Test d'Evaluation
des Variétés Internationales de Soja. INTSOY pro­
cure les graines, l'inoculant, les feuilles de relevés
de données et les procédures à suivre pour les essais.
Le coopérateur fournit la terre, le fertilisant et la
gestion. Au cours des tests, le coopérateur rassemble
les données de rendement et des caractéristiques
agronomiques.

On communiquera également des renseignements
complémentaires concernant l'emplacement et les
conditions d'environnement. Des échantillons de
graines de chaque variété sont renvoyés à INTSOY
aux fins d'analyses de protéines et d'huile. Les ré­
sultats des essais sont ensuite analysés et interprétés
pour déterminer l'effet de la latitude et de l'altitude
sur des variétés particulières et sur des groupes de
maturité et types de plants.

Les tests SIEVE enregistrent les nombreuses
sources de variétés de soja améliorées du monde
entier. Les reproducteurs de plants sont invités à
fournir leurs meilleures variétés améliorées ayant
atteint le stade de production F6 ou un stade ul­
térieur. Ces cultivars sont ensuite plantés à diverses
latitudes en Ecuador, à Puerto Rico et aux Etats-

Unis. Les essais sont contrôlés par des coopérateurs
et par les cadres de l'INTSOY. Après la multiplica­
tion, à Puerto Rico, des graines des variétés sélec­
tionnées à partir de SIEVE, celles-ci sont enregistrées
dans le SPOT. SIEVE constitue donc le premier
maillon dans l'évaluation des variétés et ·le chaînon
d'introduction allant du reproducteur de plants au
fermier.

Le maillon suivant est SPOT qui procure une
évaluation complémentaire du plasma germatif dans
nombre de types d'environnements. Actuellement, 15
à 25 variétés sont évaluées chaque année par des
coopérateurs dans 18 zones tropicales majeures.
Quelques-unes des variétés testées dans SPOT sont
sélectionnées pour être enregistrées dans ISVEX, le
dernier d'une série d'essais internationaux.

Chaque année, 16 variétés de soja seulement, dont
l'adaptabilité a été prouvée, peuvent participer à
ISVEX. Toutefois, les coopérateurs peuvent substi­
tuer une ou deux variétés locales en tant qu'élément
de comparaison. On encourage les coopérateurs à
sélectionner les variétés ISVEX les mieux adaptées
aux conditions locales en vue d'évaluations ul­
térieures des tests agronomiques sur la récolte, et
après l'augmentation des graines, en vue de l'intro­
duction directe aux fermiers.

Des coopérateurs de 112 pays 011t participé à
ISVEX au cours de ses sept années d'activités.
Soixante-cinq variétés ont été introduites et évaluées
dans des zones d'environnement allant d'un niveau
inférieur à celui de la mer jusqu'à 1.800 mètres
audessus de ce niveau, et d'une latitude de 40 0 N à
40 0 S. Quatre-vingt-huit variétés et acquisitions sup­
plémentaires ont été évaluées au moyen de SIEVE
et de SPOT.

Les résultats obtenus au cours de six ans d'évalu­
a tion de variétés ont prouvé que les cultivars dé­
veloppés dans des zones tempérées peuvent donner
de gros rendements dans des conditions expérimen­
tales dans les régions tropicales et subtropicales. On
a vu que le plasma germatif présent était plus souple
et plus généralement adapté que prévu. La moyenne
du rendement expérimental a varié entre 2.200 et
3.000 kg/ha et, à des endroits choisis, de 4.000 à
6.000 kg/ha. Le contenu en protéines du soja cultivé
sous les tropiques était comparable à celui du soja
cultivé dans les zones tempérées.

Le potentiel de rendement des cultivars poussant



sous les tropiques n'est pas toujours lié au groupe de
maturité. Par exemple, Davis, dans le groupe IV, a
constamment eu un rendement supérieur à d'autres
variétés à maturation tardive, à presque toutes les
latitudes et altitudes. Williams, dans le groupe III,
a eu un rendement supérieur à celui des types à
maturation tardive, malgré une floraison précoce et
une hauteur moindre. Toutefois, en tant que groupe,
les cultivars à maturation tardive ont un plus grand
rendement que les cultivars à maturation précoce.

Les variétés ont fleuri plus tôt et n'ont pas grandi
autant dans le cas de jours plus courts près de l'équa­
teur et dans le cas de nuits plus fraîches à haute alti­
tude. La croissance des plants semble être plus influ­
encée par des changements d'altitude que par la
longueur des jours. Le nombre de jours entre la
floraison et la maturité était nettement similaire
parmi les variétés, sans se préoccuper du temps
requis entre la plantation et la floraison.

La plupart des cultivars des Etats-Unis ont bien
réagi lorsqu'ils étaient cultivés dans un milieu tropi­
cal et ont produit des graines de haute qualité. Le
couchage des plants et l'éclatement des graines n'ont
pas créé de gros problèmes. Les caractéristiques
agronomiques destinées à empêcher le couchage et
l'éclatement sont fortement appréciées et peuvent
être incorporées dans les acquisitions ayant une plus
grande adaptabilité locale à la longueur des jours et
aux conditions de température ambiante.

Parmi toutes les variétés évaluées, il n'y a pas eu
de relation importante entre le format de la graine
et le rendement. Toutefois, au sein d'une même
variété, plus la graine est grande, plus le rendement
sera impOrtant.

L'analyse des sources de variations dans les ré­
sultats de l'ISVEX indique que le rendement de la
même variété de so1a peut être plus influencée par
les techniques de gestion que par les conditions
d'environnement. Une gestion compétente de la
récolte représente une part nettement importante de
la réussite dans la culture du soja.

Suite aux essais ISVEX, beaucoup de pays ont vu
que le soja pouvait être cultivé avec succès et écono­
miquement. L'Egypte a sélectionné trois variétés
pour la production commerciale après avoir évalué
les variétés au cours de plusieurs saisons, et ce au
moyen des essais ISVEX. Plusieurs centaines de
tonnes métriques de Calland, de Clark 63 et d'Haro­
soy ont été importées pour la récolte de l'année 1977

et 2.000 tonnes ont été importées pour la saison
1978. Cette graine a été à la base d'une expansion
réussie et rapide d'hectares commerciaux. L'Egypte
a accru son rendement par hectare, chaque année a
doublé l'ère protégée, de 1974 à 1978 incluse, et
établi un programme de multiplication des graines
au sein du pays. La production commerciale a main­
tenant dépassé 40.000 hectares.

L'Iran, la Côte d'Ivoire, le Pakistan, les Philip­
pines et la Syrie ont importé de grandes quantités
de graines pour la production du soja; le Bénin,
l'Inde, le Kenya, le Maroc, la Somalie et le Soudan
ont acheté des quantités inférieures. L'importation
de graines a encouragé les programmes de graines
pour la production de graines de légumes, tout en
permettant le développement de la recherche, l'ex­
tension et les activités de multiplication de graines
pour un programme régional viable et conséquent.

On a étudié la réaction de variétés à nombre de
milieux déterminés au moyen du programme d'éval­
uation du soja INTSOY. Beaucoup de pays ayant
un potentiel pour la culture du soja en ont com­
mencé la production. INTSOY continue à fournir
son aide au moyen du développement et de l'intro­
duction de variétés améliorées ayant une grande
adaptabilité et résistance aux insectes, maladies et
nématodes. Le développement et l'évaluation des
variétés ne doivent pas être interrompus à cause de
systèmes biologiques et dynamiques et des types de
récoltes variées.

LA RETRAITE DE M. ABRAMS

Raul Abrams a pris sa retraite en tant que Di­
recteur-Adjoint de l'INTSOY et Directeur du Poste
d'Essais d'Agriculture de Puerto Rico, le 31 janvier
1980. Affilié à l'INTSOY depuis sa création, Dr.
Abrams a grandement contribué au succès du
programme INTSOY pour la coopération entre les
diverses organisations s'occupant de la culture du
soja.

CHANGEMENT DE CADRES A PUERTO RICO

W. C. Stearn succédera en tant que microbiologiste
de l'INTSOY à R. Stewart Smith. Dr. Steam, qui
a un doctorat de l'Université d'Etat de l'Ohio (E­
U), assumera ces fonctions dès la mi-février. Dr.
Smith est maintenant Directeur de Recherches et
de Développement à Nitragin Co., à Milwaukee,
Wisconsin (E-U) .
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INTSOY est un programme de l'Université d'Illinois à Urbana-Champaign (E-U) et de l'Université de Puerto
Rico, Campus de Mayaguëz, en coopération avec des organisations internationales et nationales dans le but
de généraliser l'usage du soja pour l'alimentation humaine. INTSOY ne pratique de discrimination ni dans
le domaine de l'emploi ni dans ses programmes. L'INTSOY Newsletter est partiellement subventionnée par
l'Agence Américaine pour le Développement International (USAID); les points de vue et interprétations sont ceux
de l'INTSOY et ne pourraient être attribués ni à USAID ni à aucune personne représentant cette organisation.
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INTSOY RESEARCH HIGHLIGHTS:
SOYBEAN VIRUSES AND THEIR VECTORS

INTSOY's research program includes work on
the detection and characterization of soybean viruses,
mechanisms and control of virus transmission through
seeds, identification and sampling of insect vectors,
and development of improved varieties with resis­
tance to viral diseases. Ecological studies are helping
us to determine economically damaging levels of
viruses and vectors, as well as genetic and cultural
ways to minimize losses.

Soybean mosaic virus (SMV) causes an eco­
nomically important disease in several tropical and
subtropical countries. The virus is transmitted from
season to seas<?n and from one geographical area to
another through seeds. In the field, SMV is spread
by aphids. Because soybean germplasm collections
contain SMV-infected seeds, the danger of seed­
borne spread is present whenever germplasm ex­
changes occur.

SMV isolates differ in their virulence, or ability
to infect soybean cultivars, and in their ability to
inflict yield losses. INTSOY classified SMV isolates
into seven strains according to differences in viru­
lence. Differentiation of strains is an important
step in producing virus-resistant varieties, because
some may be resistant to one strain but susceptible
to others. SMV strain differentials are available to
cooperators for determining which strains are pres­
ent in their area.

INTSOY has identified several tropical soybean
lines that are resistant to SMV. These lines have
been used with the seven SMV strains to study the
mode of inheritance of resistance. Results indicate
that at least two dominant genes at different loci
are involved. We used tropically adapted cultivars
as susceptible parents and thus made an early start
in introducing genes for SMV resistance into trop­
ically adapted varieties. Soon, progeny from this
program will be among advanced soybean lines dis­
tributed by INTSOY to its cooperators worldwide.

Research results are being applied to reduce
transmission of SMV through seeds. The incidence
of seed transmission in soybeans is typically 5 to 20
percent. INTSOY screened nearly 900 lines and
identified several tropical lines with less than 0.5 per­
cent seed transmission. This result suggests a means

of controlling the virus by using genetic resistance to
seed transmission. Another means is to harvest seeds
from only those plants shown to be free of viruses.
This approach is being used in a cooperative project
of the International Institute of Tropical Agriculture
(lITA) and INTSOY to produce a virus-free,
tropical germplasm collection for national and in­
ternational soybean programs in Africa. In the first
stage of this project, about 450 tropical lines are be­
ing freed of viral infection.

Many, but not all, aphid species transmit SMV.
Because virus spread in soybean fields is so depen­
dent on the species of aphids and the time when they
are active, we developed a new type of insect trap
for determining species and the number of each
alighting in a field. At one location we found more
than eighty species. INTSOY cooperators in several
countries are now using the trap.

To identify the species carrying SMV, INTSOY
has developed a method with simple equipment that
can be readily used in the tropics. In one study, four
species were responsible for more than 90 percent of
the SMV spread.

In most parts of the world, aphids are usually
transient and do not colonize soybeans. They alight
in fields, pick up the virus when probing infected
plants, and then carry it to healthy ones. How can
aphid vectors of a nonpersistently transmitted virus
like SMV be controlled in the field? Insecticides are
ineffective because they kill the vectors too slowly.
However, vectors can be manipulated by delaying
their time of flight, lowering their landing frequency
in fields, changing planting dates, altering the color
of the soybean canopy, and imposing plant barriers
between the infected soybeans and those we wish
to protect. These cultural controls are especially
important for protecting seed production fields.

INTSOY is currently investigating the relative
transmissibility of SMV strains by aphid vectors and
the threshold below which SMV inoculum and vec­
tors can be tolerated without yield loss. Data on yield
loss are being incorporated into a computer-based
model of SMV epidemiology. The results will be
evaluated under tropical and subtropical conditions
where SMV is a problem. We encourage your par­
ticipation in our research and evaluations.



INTSOY has played a major role in the discovery
of geminiviruses, a new class of plant pathogenic
virus found predominantly in the tropics. Transmit­
ted in nature by whiteflies or leafhoppers, these vi­
ruses affect many important tropical crops including
soybeans. Geminiviruses are the smallest viruses yet
discovered and the first from plants having single­
stranded DNA. One of these unusual viruses is being
used to study the mechanisms by which genetic in­
fonnation is organized and expressed in plants.
Sponsored in part by INTSOY, this research should
lead to a better understanding of plant genetics and
to advances in plant breeding and yield improvement.

The research team is led by R. M. Goodman, virol­
ogist, and M. E. Irwin, entomologist, who work
with the INTSOY breeding and seed pathology pro­
grams. Information is available from members of
the team upon request.

SEED QUALITY CONFERENCE

A conference on soybean seed quality and stand
establishment will be held in Sri Lanka from January
26 to 30, 1981. The conference is sponsored by the
Sri Lanka Ministry of Agricultural Development and
Research, the Seed Technology Program of Missis­
sippi State University, and INTSOY in collabora­
tion with the Food and Agriculture Organization of .
the United Nations (FAO) and the U.S. Agency for
International Development. Only one conference on
this subject is planned - not three regional con­
ferences as announced in the August, 1979, INTSOY
Newsletter.

SOYCRAFTERS CONFERENCE

The Third Soycrafters Conference will be held at

the University of Illinois from July 9 to 13, 1980.
Sponsored by Soycrafters Association of North
America in conjunction with the U.S. Department
of Agriculture's Northern Regional Research Cen­
ter, the University of Illinois at Urbana-Champaign,
and INTSOY, the conference will highlight human
food made from soybeans.

NEW PUBLICATIONS

Number 19 in the INTSOY Publication Series is
now available: "International Soybean Variety Ex­
periment, Fifth Report of Results, 1977" by W. H.
Judy and H. J. Hill. Number 18, "Sources of Re­
sistance to Selected Fungal, Bacterial, Viral and
Nematode Diseases of Soybeans," by O. Tisselli, T.
Hymowitz, and J. B. Sinclair will be available within
a few weeks.

"Recetario: Frijol Soya" contains 96 pages of
soybean recipes developed by Cannen Echeandia de
Calderon of the Instituto de Investigaciones Agro­
Industriales (IIA) in Lima, Peru. This book of
recipes in Spanish was published through Peru's
Proyecto Integral de Desarrollo de la Soya. Single
copies are available from INTSOY or from IIA,
Apartado 11294, Lima 14, Peru.

SOYBEAN PRODUCTION COURSE

The Instituto Colombiano Agropecuario (ICA)
and INTSOY are presenting a soybean production
training course for research, extension, and produc­
tion personnel from Spanish-speaking countries. This
three-week course will be held in Palmira, Colombia,
beginning November 24, 1980. Cost per participant
is US$900. Write INTSOY or ICA, Apartado Aereo
233, Palmira, Colombia, for more infonnation.
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INTSOY is a program of the University of Illinois at Urbana-Champaign and the University of Puerto Rico,
Mayagiiez Campus, cooperating with international and national organizations to expand the use of soybeans
for human food. INTSOY provides equal opportunities in programs and employment. The INTSOY News­
letter is partially supported by the U.S. Agency for International Development, the views and interpretations
are those of INTSOY and should not be attributed to USAID or to any individual ading in their behalf.
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. INTSOY RESEARCH HIGHLIGHTS:
PROGRAM IN INSECT PEST MANAGEMENT

When invited, INTSOY will help a country to
develop a broadly based soybean program. Pest man­
agement, an integral part of crop management, is
important to these programs, especially in the tropics
and subtropics. The objective is to keep pest popula­
tions below damaging levels with methods that are
economical and environmentally sound. A pest man­
agement program gives the grower options suited to
the situation.

The INTSOY insect pest management program
can adjust to new locations, pests, and control
methods. It can be expanded to include soybean dis­
eases, nematodes, weeds, and vertebrate pests. It can
also form the basis of similar programs for other
crops.

The program has three steps. First, the major in­
sect pests of soybeans are identified. Then the en­
tomologicalliterature is searched, using the scientific
names, for information about the insects.

Second, information on monitoring procedures,
economic thresholds, and insecticide dosages is used
to set up a preliminary, supervised control program.
This program involves extension personnel and soy­
bean growers. In-country researchers undertake a
one-year study of the phenology and population dy­
namics of pest species and natural enemies. Thus, at
the outset, pest management programs function at
the grower level.

Finally, the results of the initial program are eval­
uated. Economic thresholds and insecticide dosages
are adjusted to local conditions. Alternate strategies,
including biological control, plant breeding for pest
resistance, and cultural control, are investigated in a
longer-term project.

Two units, sponsored in part by INTSOY, provide
the information necessary in the first step. The In­
ternational Reference Collection of Soybean-Associ­
ated Arthropods (IRCSA) identifies insect specimens
collected in soybean fields. Information avail­
able within the country is also used. Then the Soy­
bean Insect Research and Information Center
(SIRIC) performs the literature searches. More in­
formation on IRCSA and SIRIC is available in
INTSOY Newsletter No. 18, August 1979.

INTSOY entomologists oversee the insect pest

management programs. One of these programs is
beginning its second year in the high jungle zones of
Peru. So far, two of the program's three steps have
been implemented. Data are now emerging on the
phenology and population dynamics of soybean
insects.

In Peru, several insect pests have moved to soy­
beans from weeds. Grammopsoides rufipes, a ceram­
bycid stem-boring beetle, is an example. Very little
information is available about soybean stem-boring
cerambycids, and nothing is known about economic
thresholds, sampling procedures, or chemical con­
trol. A Peruvian entomologist, while determining the
importance of this insect as a pest, discovered that
the stem-borer has thirteen host plants - including
weeds, crops, and flowers - near soybean fields. In­
formation gathered on the effects of this insect on
soybean yields is undergoing statistical analysis.

Soybean workers in Peru also observed that one of
the pesticides, even though used at recommended
dosages, was not lowering target populations to sub­
economic damage levels. A study is underway to
determine if this observation was accurate, and if
so, why the pesticide was ineffective. Perhaps the
pest is resistant to the insecticide. Or perhaps the
local formulation of the chemical or application
procedures were at fault. The insect pest manage­
ment program in the high jungle of Peru has been a
valuable testing ground for INTSOY's developing
concepts of crop protection.

INTSOY does some of the initial research at the
University of Illinois. One example is a study of in­
sect monitoring methodology. Monitoring proce­
dures and devices developed in soybean fields in
Illinois have been transferred directly to several
other countries. Our work on monitoring winged
aphids is summarized in the February 1980 issue of
the INTSOY Newsletter. The same technique can
be used to monitor the activity of thrips in soybean
fields. Thrips do not usually cause significant yield
reductions. However, some species are capable of
transmitting tobacco ringspot virus, a bud blight of
soybeans. It is therefore important to monitor thrips
activity in infested areas.

INTSOY entomologists are also exploring bio­
logical control using insect predators that search out



and eat the eggs of soybean-defoliating caterpillars.
If the predator population is augmented early in the
season, the caterpillars will not reach economic
threshold levels. Under investigation is the use of
odors to attract predators to infested fields.

The purpose of a related project is to attract
predators early in the season by artificially infesting
soybean fields with prey that are not harmful to soy­
beans. Predator populations will then be ready for
pests when they arrive. Manipulation and augmen­
tation of existing natural enemies is an economical
and environmentally safe way of keeping pests from
reaching economic thresholds.

Michael E. Irwin is head of INTSOY's insect pest
management program. John K. Bouseman is in
charge of IRCSA, Jenny Kogan is in charge of
SIRIC, and Marcos Kogan directs the Illinois soy­
bean pest management program. More information
is available from members of the team upon request.

SEED QUALITY CONFERENCE

The Soybean Seed Quality and Stand Establish­
ment Conference will be held in Colombo, Sri Lanka,
from January 25 to 31, 1981, as announced in earlier
Newsletters. Contact INTSOY for more information.

SOYBEAN SHORT COURSES COMPLETED

Certificates were recently awarded to participants
in the two INTSOY-sponsored soybean short
courses. There were eleven participants in the Tech­
nical and Economic Aspects of Soybean Production
Course: Lewis R. Msika, Zimbabwe; Lech R. Boros,
Poland; Abdel Ghany EI-Faramaway Mohamed
Sharaf, Egypt; Sulaiman Dawood Sulaiman, Iraq;
Pierre Josue, Haiti; Goli Ankon and Kouame
Komenan Pierre, Ivory Coast; and Gamalathge A.

Gunatilaka, Tharmalingam Ramachandra, Kulasiri
Ranaweera, and Mervyn R. Yainne, Sri Lanka.

Attending the Soybean Processing for Food Uses
Course were: Peter A. Hicks, Australia; Gaye
Yamar, Senegal; Priscilla C. Sanchez, Philippines;
Ellen Jayawardene, Sri Lanka; Masimba Nigel
Munyati, Zimbabwe; Warunee Varanyanond and
Ajarie Visessiri, Thailand; Subari Bin Shibani,
Bahari Bin Ismail, and Siti Meriam Binti Ahmad,
Malaysia; Joisher Kalki and L. B. Rawlani, India;
Javier Saenz de la Calle, Spain; and Ayman
Mohamed Sinno, Egypt.

This is the sixth year that these courses were
offered. L. S. Wei, Department of Food Science of
the University of Illinois, was technical leader for
the soybean processing course, and John W. Santas,
INTSOY, was leader of the soybean production
course.

WORLD SOYA PROCESSING CONFERENCE

The vVorld Conference on Soya Processing and
Utilization will be held in Acapulco, Mexico, from
November 9 to 14, 1980. The purpose of the con­
ference is to transmit information about the process­
ing and use of soybeans, particularly to nations that
could use soybeans to improve their diets.

Cosponsoring the conference with the American
Oil Chemists' Society are: American Soybean Asso­
ciation, the National Association of Manufacturers
of Edible Fats and Oils of Mexico, the U.S. Agency
for International Development, the USDA Foreign
Agricultural Service, the USDA Science and Educa­
tion Administration, and the State of Guerrero,
Mexico. INTSOY is a participating organization.

Additional information is available from the
American Oil Chemists' Society, 508 S. Sixth Street,
Champaign, Illinois 61801, USA.
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ASPECTOS DESTACADOS EN LAS INVESTIGACIONES DE INTSOY:
PROGRAMA PARA EL MANEJO DE PLAGAS DE INSECTOS

En caso de ser invitado por un país, INTSOY
contribuirá al desarrollo de un programa amplio
para la soya. El manejo de plagas, parte integral del
manejo de cultivos, es muy importante para estos
programas, especialmente en las áreas tropicales y
subtropicales. El objectivo es mantener las pobla-

- ciones de plagas poI' debajo de los niveles dañinos,
con métodos viables tanto desde el punto de vista

ambiental como económico. Un programa de manejo
de plagas ofrece al agricultor opciones adecuadas a
la situción.

El programa de manejo de plagas de insectos de
INTSOY puede adaptarse a nuevas localidades,
plagas y métodos de control. Puede ampliarse para
incluir enfermedades de la soya, nematodos, malezas
y plagas de vertebrados. También puede formar la
base de programas similares para otros cultivos.

El programa consta de tres etapas. Primero se
identifican las plagas más importantes de insectos
de la soya. Luego se investiga la literatura ento­
mológica, usando los nombres científicos, para ob­
tener información acerca de los insectos.

Segundo, u tilizando la información sobre pro­
cedimientos de observación, nivel máximo econó­
micamente aceptable y dosis de insecticida, se
establece un programa preliminar de control super­
visado. Este programa incluye extensionistas y cul­
tivadores de soya. Los investigadores del país em­
prenden un año de estudios sobre la fenología y
dinámica de la población de las especies de plagas y
enemigos naturales. Así, al principio, los programas
de manejo de plagas funcionan a nivel del agricultor.

Finalmente, los resultados del programa inicial son
evaluados. Se adaptan los umbrales económicos y
dosis de insecticida a las condiciones locales. En un
proyecto a más largo plazo se investigan estrategias
alternativas, incluyendo control biológico, cultivo de
plantas para obtener resistencia a la plaga y control
cultural.

Dos unidades, patrocinadas parcialmente por
INTSOY, proveen la información necesaria en la
primera etapa. La International Reference Collec­
tion of Soybean-Associated Arthropods (IRCSA)
(Colección Internacional de Referencias Sobre los
Artrópodos Asociados con la Soya) identifica especí­
menes de insectos recogidos en campos de soya.
También se utiliza la información disponible en el

país. Luego el Soybean Insect Research Information
Center (SIRle) (Centro de Información Sobre
Investigaciones de los Insectos de la Soya) realiza
las indagaciones de la literatura. Para más amplia
información sobre IRCSA y SIRIC consulte la
INTSOY Newsletter No. 18 de agosto de 1979.

Los entomólogos de INTSOY supervisan los pro­
gramas de manejo de plagas de insectos. Uno de
estos programas está comenzando su segundo año
en las zonas de selva alta del Perú. Hasta ahora se
han implementado dos de las tres etapas del pro­
grama. Ya están apareciendo datos sobre la feno­
logía y dinámica de las poblaciones de insectos de
soya.

En el Perú varias plagas de insectos se han
trasladado desde las malezas a la soya. Un ejemplo es
el Grammopsoides rufipes, un escarabajo ceram­
bicido barrenador del tallo. Hay muy poca informa­
ción disponible sobre este tipo de insectos y no se
sabe nada acerca de los umbrales económicos, los
procedimientos de muestreo o el control químico.
Un entomólogo peruano, mientras determinaba la
importancia de este insecto como plaga, qescubrió
que el barrenador del tallo tiene trece plantas hués­
pedes - incluyendo malezas, cultivos y flores - cerca
de los campos de soya. La información recogida sobre
los efectos de este insecto en el rendimiento de los
cultivos de soya está siendo sometida a un análisis
estadístico.

Trabajadores de la soya en el Perú observaron
también que uno de los pesticidas, aun cuando se lo
usa en las dosis recomendadas, no reduce las pobla­
ciones tratadas a niveles de daños subeconómicos.
Se está efectuando un estudio para determinar si
esta observación ha sido exacta y, si lo fue, porqué
no ha sido efectivo el pesticida. Quizás la plaga sea
resistente al insecticida, talvez la formulación local
de la sustancia química o sus procedimientos de apli­
cación fueron defectuosos. El programa de manejo
de plagas de insectos en la selva alta del Perú ha
sido un valioso terreno de ensayo para los conceptos
de protección de cultivos que está desarrollando
INTSOY.

INTSOY efectúa parte de la investigación inicial
en la Universidad de Illinois. Un ejemplo es un
estudio de metodología para la detección de in­
sectos. Los procedimientos y técnicas de detección
desarrollados en los campos de soya en Illinois han
sido transferidos directamente a varios otros países.



Nuestro trabajo de observación de los áfidos alados
está resumido en la INTSOY Newsletter de febrero
de 1980. Se puede utilizar la misma técnica para
observar la actividad de los trips (Thysanoptera) en
los campos de soya. Usualmente los trips no causan
reducciones significativas del rendimiento. Sin em­
bargo, algunas especies son capaces de transmitir el
virus de la mancha anular del tabaco, una enferme­
dad de la yema de la soya, por lo cual es importante
observar la actividad de los trips en las áreas
infestadas.

Los entomólogos de INTSOY están también exa­
minando el control biológico mediante el uso de
depredadores de insectos que ubican y comen los
huevos de las orugas defoliadoras de la soya. Si se
aumenta la población de depredadores al comienzo
de la estación, las arugas no a1canzarán los niveles
del umbral económico. Se está investigando el uso
de olores para atraer depredadores a los campos
infestados.

El objetivo de un proyecto relacionado es atraer
los depredadores al comienzo de la estación, in­
festando artificialmente los campos de soya con
presas que no sean dañinas para la soya. De esta
manera, las poblaciones de depredadores estarán
listas para las plagas cuando éstas arriben. La
manipulación y aumenta de los enemigos naturales
existentes es una forma segura ambiental y econó­
micamente para impedir que las plagas a1cancen
los umbrales económicos.

El Dr. Michael E. Irwin está en cargado del
programa de manejo de plagas de insectos de
INTSOY. El Sr. J ohn K. Bouseman está a cargo
de IRCSA, la Sra. J enny Kogan está a cargo de
SIRIC, y el Dr. Marcos Kogan dirige el programa
de manejo de plagas de soya en Illinois. A petición
de los interesados, los miembros de este equipo
proveerán información al respecto.

CONGRESO SOBRE CALIDADES DE SEMILLA

El Congreso Sobre Calidades de Semilla y Esta­
blecimiento de Plantíos de Soya se realizará en Co­
lombo, Sri Lanka, del 25 al 31 de enero de 1981,
tal como anunciado en las Newsletters anteriores.
Para mayor información póngase en contacto con
INTSOY.

SE CLAUSURAN CURSILLOS SOBRE LA SOYA

Recientemente se han entregado diplomas a los
participantes de dos cursillos sobre la soya patro-

cinados por INTSOY. El Cursa de Aspectos Téc­
nicos y Económicas de la Producción de Soya contó
con once participantes: Lewis R. Msika, Zimbabwe;
Lech R. Boros, Polonia; Abdel Ghany EI-Farama­
way Mohamed Sharaf, Egipto; Sulaiman Dawood
Sulaiman, Iraq; Pierre Josué, Haití; Goli Ankon y
Kouame Komenan Pierre, Costa de Marfil; y
Gamalathge A. Gunatilaka, Tharmalingan Rama­
chandra, Kulasiri Ranaweera y Mervyn R. Yainne,
Sri Lanka.

Los participantes del Curso Sobre el Procesamiento
de Soya para U sos Alimenticios fueron: Peter A.
Hicks, Australia; Gaye Yamar, Senegal; Priscilla C.
Sánchez, Filipinas; Ellen Jayawardene, Sri Lanka;
Masimba Nigel Munyati, Zimbabwe; Warunee
Varanyanond y Ajarie Visessiri, Tailandia; Subari
Bin Shibani, Bahari Bin Ismail y Siti Meriam Binti
Ahmad, Malasia; Joisher Kalki y L. B. Rawlani,
India; Javier Saenz de la Calle, España; y Ayman
Mohamed Sinno, Egipto.

Estos cursos ya han sido ofrecidos durante seis
años. El Dr. L. S. Wei, del Departamento de Ciencia
de los Alimentos de la Universidad de Illinois, fue
el director técnico del curso sobre el procesamiento
de la soya, y el Dr. John W. Santas, de INTSOY,
fue el director del curso sobre la producción de soya.

CONFERENCIA SOBRE EL PROCESAMIENTO DE LA SOYA

La Conferencia Mundial Sobre el Procesamiento
y la Utilización de la Soya se llevará a cabo en
Acapu1co, México, del 9 al 14 de noviembre de
1980. El objetivo de esta conferencia es transmitir
información sobre el procesamiento y uso de la soya,
especialmente a las naciones que podrían utilizar la
soya para mejorar sus dietas alimenticias.

Patrocinan la conferencia conjuntamente con la
Sociedad Americana de Químicos en Aceites
(AOCS) : la Asociación Americana de Soya (ASA),
la Asociación Nacional de Industriales de Aceites
y Grasas Comestibles de México, la Agencia para el
Desarrollo Internacional de EUA (USAID), el
Servicio Exterior (FAS) y la Administración para la
Ciencia y la Educación (SEA) del Departamento de
Agricultura de EUA (USDA) y el Estado de Gue­
rrero, México. INTSOY es una organización par­
ticipante.

Para obtener información adicional, diríjase a:
American Oil Chemists' Society, 508 S. Sixth Street,
Champaign, Illinois 61801, USA.

o

o

INTSOY es un programa de la Universidad de IlIinois, en Urbana-Champaign, y la Universidad de Puerto Rico,
Recinto de Mayagüez, que coopera con organizaciones nacionales e internacionales a fin de propagar el uso
de la soya para la alimentaci6n humana. INTSOY proporciona igualdad de oportunidades en programas y
empleos. INTSOY Newsleller está subvencionado en parte por la Agencia para el Desarrollo Internacional de
los Estados Unidos (USAID). Los puntos de vista y las interpretaciones que aparecen en este Newsletter son exclu·
sivos de INTSOY y no se deben atribuir a USAID ni a ninguna otra agencia o persona que actúe en su nombre.

o



Si International Soybean Program

'------.1 1NTSOY ~~ ~t~~~~~~~~
UNIVERSITY OF ILLINOIS AT URBANA·CHAMPAIGN
113 MUMFORD HALL, URBANA, ILLINOIS 61801 USA
CABLE: INTSOY, TELEPHONE (217) 333-6422

N° 22, AOUT 1980

o

()

POINTS CULMINANTS DE LA RECHERCHE CHEZ INTSOY:
PROGRAMME DE GESTION CONTRE LES INseCTES NUISIBLES

INTSOY aidera, sur invitation, un pays à dé­
velopper sur une grande échelle un programme de
culture du soja. La gestion contre les insectes nuisi­
bles, qui fait partie intégrante de la gestion des cul­
tures agricoles, est important dans ces programmes,
particulièrement dans les pays tropicaux et subtropi­
caux. Il a pour but de maintenir les populations d'in­
sectes nuisibles au-dessous des niveaux préjudiciables
à l'aide de méthodes sûres tant sur le plan économique
qu'écologique. Un programme de gestion des insectes
donne au producteur des options convenant à la
situation.

Le programme de gestion contre les insectes nuisi­
bles d'INTSOY peut s'adapter à de nouveaux
emplacements, insectes et techniques de contrôle. Il
peut être développé et inclure les maladies du soja,
les nématodes, les mauvaises herbes et les animaux
nuisibles vertébrés. Il peut également constituer la
base de programmes similaires pour d'autres cultures
agricoles.

Le programme comporte trois étapes. La première
consiste à identifier les principaux insectes nuisibles
au soja, puis à faire des recherches dans la littérature
entomologique, en utilisant la nomenclature scien­
tifique, afin de s'informer sur les insectes.

La deuxième consiste à utiliser toutes informations
sur les procédés de détection, les seuils économiques
et les dosages d'insecticide afin d'établir un pro­
gramme de contrôle préliminaire et supervisé. Ce
programme concerne le personnel chargé du dé­
veloppement et les producteurs de soja. Des cher­
cheurs indigènes entreprennent sur place une étude
d'un an sur la phénologie et la dynamique de la
population des espèces d'insectes nuisibles et d'en­
nemis naturels. Ainsi, dès le départ, les programmes
de gestion contre les insectes nuisibles fonctionnent
au niveau du producteur.

L'étape finale consiste à évaluer le programme
initial. Les seuils économiques et les dosages d'insec­
ticide sont adaptés aux conditions locales. Des straté­
gies alternatives, y compris un contrôle biologique,
la culture de plantes pour résistance aux insectes
nuisibles et la répression culturale font l'objet de
recherches dans un projet à plus long terme.

Deux unités, sous le patronage d'INTSOY et
d'autres, fournissent les informations nécessaires à la
première étape. La International Reference Collec­
tion of Soybean-Associated Arthropods (IRCSA)

(Collection internationale de rétérence des arthro­
podes associés au soja) identifie les spécimens d'in­
sectes recueillis dans les champs de soja. On utilise
également les renseignements disponibles à l'intérieur
du pays. Ensuite le Soybean Insect Research Infor­
mation Center (SIRIC) (Centre d'informations sur
les recherches des insectes du soja) étudie la littéra­
ture appropriée. De plus amples informations sur
IRCSA et SIRIC sont disponibles dans le No 18
d'INTSOY Newsletter d'août 1979.

Les entomologistes d'INTSOY surveillent les pro­
grammes de gestion contre les insectes nuisibles. Dans
les régions à haute altitude de la jungle du Pérou,
un de ces programmes est au début de sa deuxième
année. Jusqu'à présent, deux des trois étapes du
programme ont été exécutées. Actuellement des
données sur la phénologie et la dynamique de popu­
lation des insectes du soja sont en train d'émerger.

Au Pérou, de nombreux insectes nuisibles sont
passés des mauvaises herbes aux champs du soja.
Le Grammopsoides rufipes, un coléoptère céram­
hycide qui creuse des trous dans les tiges, est un
exemple. Il existe très peu d'informations sur les
cérambycides qui creusent des trous dans les tiges
de soja, et l'on ignore tout des seuils économiques,
des procédés d'échantillonnage ou du contrôle
chimique. Un entomologiste péruvien, en train de
déterminer l'importance de cet insecte, a aussi dé­
couvert que ce perceur de trous possède treize
espèces de plantes hôtes près des champs de soja
- y compris de mauvaises herbes, des cultures et
des fleurs. Les informations recueillies sur les effets
de ces insectes sur le rendement du soja font actuel­
lement l'objet d'une analyse statistique.

Au Pérou, les ouvriers agricoles travaillant dans
les champs de soja ont également observé que l'un
des pesticides ne ramenait pas les populations d'in­
sectes visées à des niveaux. de dommages subécono­
miques, bien que le dosage prescrit soit utilisé. Des
recherches ont été entreprises afin de déterminer
l'exactitude de cette observation et les causes de
l'inefficacité du pesticide. Peut-être l'insecte nuisible
était-il résistant à l'insecticide. Ou peut-être encore
la formule locale du produit chimique ou les pro­
cédés d'application étaient-ils fautifs. Le programme
de gestion contre les insectes nuisibles dans la jungle
à haute altitude du Pérou a été une expérience
précieuse pour les concepts de protection des ré­
coltes d'INTSOY qui sont actuellement en voie de
développement.



INTSOY fait quelques unes des recherches initiales
à l'Université de l'Illinois. L'étude de la méthodolo­
gie de détection des insectes en est un exemple. Les
procédés et moyens de détection développés dans
les champs de soja de l'Illinois ont été transférés
directement à plusieurs autres pays. Un résumé de
notre travail sur la détection des pucerons ailés se
trouve dans le numéro de février 1980 d'INTSOY
Newsletter. La même technique peut s'utiliser pour
détecter l'activité des thrips dans les champs de soja.
Généralement, les thrips ne réduisent pas le rende­
ment d'une manière significative. Cependant, quel­
ques espèces sont capables de transmettre le virus
en anneau de tabac (TRSV), une maladie affectant
le bourgeon du soja; il est donc important de
détecter l'activité des thrips dans les régions infestées.

Les entomologistes d'INTSOY sont également en
train d'explorer le contrôle biologique en utilisant
des insectes prédateurs qui cherchent et mangent
les oeufs des chenilles responsables de la défoliation
du soja. Si la population de prédateurs est augmentée
au début de la saison, les chenilles n'atteindront pas
le niveau de seuil économique. Actuellement l'uti­
lisation des odeurs pour attirer les prédateurs dans
les champs infestés fait l'objet de recherches.

Un projet connexe a pour but d'attirer les préda­
teurs au début de la saison en infestant artificielle­
ment des espèces de proie qui ne présentent aucun
danger pour les champs de soja. Les populations de
prédateurs seront alors prêtes lors de l'arrivée des
insectes nuisibles. La manipulation et l'accroissement
des ennemis naturels existants est un moyen sûr tant
sur le plan économique qu'écologique d'empêcher
les insectes nuisibles d'atteindre les seuils éco­
nomiques.

Michael E. Irwin est le chef du programme de
gestion contre les insectes nuisibles d'INTSOY.
John K. Bouseman est responsable d'IRCSA, Jenny
Kogan de SIRIC, et Marcos Kogan dirige le pro­
gramme de gestion contre les insectes nuisibles du
soja de l'Illinois. Les membres de l'équipe vous
fourniront sur demande de plus amples informations.

CONFERENCE SUR LA QUAI.ITE DES SEMENCES

La conférence sur la qualité des semences de soja
et sur l'implantation des plantes aura lieu à Co­
lombo; Sri Lanka, du 25 au 31 janvier 1981, comme
nous l'avons annoncé dans des Newsletters antérieurs.
Pour de plus amples renseignements, s'adresser à
INTSOY.

FIN DES COURS SUR LE SOJA

Les participants à deux cours sur le soja offerts

par INTSOY viennent de recevoir leurs certificats.
Le cours sur les aspects techniques et économiques
de la production du soja comptait onze participants:
Lewis R. Msika, Zimbabwe; Lech R. Boros, Pologne;
Abdel Ghany EI-Faramaway Mohamed Sharaf,
Egypte; Sulaiman Dawood Sulaiman, Iraq; Pierre
Josué, Haïti; Goli Ankon et Kouame Komenan
Pierre, Côte d'Ivoire; et Gamalathge A. Gunatilaka,
Tharmalingam Ramachandra, Kulasiri Ranaweera
et Mervyn R. Yainne, Sri Lanka.

Peter A. Hicks, Australie; Gaye Yamar, Sénégal;
Priscilla C. Sanchez, Philippines; Ellen Jayawardene,
Sri Lanka; Masimba Nigel Munyati, Zimbabwe;
Warunee Varanyanond et Ajarie Visessiri, Thaï­
lande; Subari Bin Shibani, Bahari Bin Ismail et Siti
Meriam Binti Ahmad, Malaisie; Joisher Kalki et
L. B. Rawlani, Inde; Javier Saenz de la Calle, Es­
pagne; et Ayman Mohamed Sinno, Egypte, ont
assisté au cours de traitement du soja pour usages
alimentaires.

Ces cours sont offerts depuis six ans. L. S. Wei,
du département de sciences alimentaires de l'Uni­
versité de l'Illinois, était le directeur technique du
cours de traitement du soja et John W. Santas
d'INTSOY celui du cours de production du soja.

CONFERENCE MONDIALE DE TRAITEMENT DU SOJA

La conférence mondiale du traitement et de l'utili­
sation du soja aura lieu à Acapulco, Mexique, du 9
au 14 novembre 1980. Cette conférence a pour but
de transmettre des informations sur le traitement et
l'utilisation du soja, tout particulièrement aux na­
tions qui pourraient l'utiliser pour améliorer leur
alimentation.

La conférence est sous le patronage non seulement
de American Oil Chemists' Society (Société améri­
caine des chimistes de l'huile) mais aussi de Ameri­
can Soybean Association (Association américaine du
soja), de National Association of Manufacturers of
Edible Fats and Oils of Mexico (Association na­
tionale des fabricants de graisses et d'huiles comesti­
bles du Mexique), d'U.S. Agency for International
Development (Agence américaine pour le déve­
loppement international), de USDA Foreign Agri­
cultural Service (Service d'agriculture à l'étranger
du ministère de l'agricuture, USA), de USDA Sci­
ence and Education Administration (Administration
de science et d'éducation du ministère de l'agricul­
ture, USA) et de l'état de Guerrero, Mexique.
INTSOY est une organisation participante.

American Oil Chemists' Society, 508 S. Sixth
Street, Champaign, Illinois 61801, USA, fournira
de plus amples informations sur demande.
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INTSOY est un programme de l'Université d'Illinois à Urbana-Champaign (E-U) et de l'Université de Puerto
Rico, Campus de Mayaguëz, en coopération avec des organisations internationales et nationales dans le but
de généraliser l'usage du soja pour l'alimentation humaine. INTSOY ne pratique de discrimination ni dans
le domaine de l'emploi ni dans ses programmes. L'INTSOY Newsletter est partiellement subventionnée par
l'Agence Américaine pour le Développement International (USAID); les points de vue et interprétations sont ceux
de l'INTSOY et ne pourraient être attribués ni à USAID ni à aucune personne représentant cette organisation.
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INTSOY RESEARCH HIGHLIGHTS:
SEeD PATHOLOGY

In the tropics and subtropics, producers have diffi­
culty obtaining good quality seed for planting. This
problem affects the production of soybeans and other
edible legumes. INTSOY pathologists, agronomists,
and agricultural engineers at the University of
Puerto Rico, Mayagiiez Campus (UPR-MC), and at
the University of Illinois at Urbana-Champaign
(UIUO) have been investigating pathological fac­
tors that affect seed quality.

All soybean seeds are capable of carrying many
kinds of microorganisms and viruses. Seedbome
microorganisms include various fungi (molds) and
bacteria, many of which can cause disease in soybean
plants. Some of the important effects of these micro­
organisms are reductions in storage life, germination,
emergence, vigor, and eventually yields.

The storage life of soybeans was studied under
tropical conditions in Puerto Rico. Among the vari­
ables examined were initial seed moisture and qual­
ity, type of storage container, duration of storage,
and seed dressing with a fungicide. We found that
poor quality seed did not store as well as good qual­
ity seed. Viability was lost after 6 months if the seed
was not kept in watertight containers. Treatment
with a fungicide did not prevent loss of viability.
Apparently, seedbome fungi were not entirely re­
sponsible for the loss.

Colonization by the bacterium Bacillus subtilis
significantly increased with storage time, however.
Found on soybean seeds collected from around the
world, B. subtilis reduces seed quality in hot, humid
weather.

INTSOY pathologists have defined the role of
various microorganisms in reducing seed quality and
how the environment affects the expression of symp­
toms. We have shown that several seedbome fungi
reduce germination, emergence, and vigor of seed­
lings. Among the most important fungal pathogens
and the problems they cause are: Phomopsis spp.
(Diaporthe phaseolorum var. sojae), pod and stem
blight and seed decay; Colletotrichum dematium
var. truncata, anthracnose and seed discoloration;
Cercospora kikuchii, leaf spotting and purple seed
stain; and Cercospora sojina, frogeye leaf spot and

NO. 23, NOVEMBER 1980

pod spots. We used paraquat to detect latent coloni­
zation of leaves, stems, and pods by these fungi.

We found that most seedbome microorganisms
initially colonize the various cell layers of the seed
coat and then attack the embryo when the weather
is hot and humid. Phomopsis spp. increased the num­
ber of moldy seeds and splits in a seed lot and re­
duced the test weight. Also, the quality of the oil and
flour declined when many seeds were moldy. In
cooperative studies with the Centro Internacional de
Agricultura Tropical (CIAT), Colombia, we found
that Phaseolus spp. bean seeds and the seeds of chick­
pea, pigeon pea, and cowpea were affected by the
same fungi and in the same manner as soybean seeds.

The epidemiology of seed decay caused by Pho­
mopsis spp. also was studied. A close correlation was
found between the incidence of disease and rainfall
during pod fill. This finding indicates that moisture,
rather than temperature or geographic area, is domi­
nant in the development of disease. A similar situa­
tion was found at J. Nehru Agricultural University,
Jabalpur, India, during a study on planting dates
using soybeans infected with Colletotrichum de­
matium var. truncata. Seeds harvested after the mon­
soon were of better quality and had fewer seedborne
fungi than did seeds harvested during the monsoon.
This finding suggests that soybean fields should be
located in areas where dry conditions prevail during
maturation of the seeds.

Whether grown in the field or in growth chambers,
soybean plants inoculated with soybean mosaic virus
were more susceptible to Phomopsis spp. than were
noninoculated plants.

Species of Colletotrichum and Phomopsis were
found on weeds associated with soybean fields in
Illinois. In a study with the Universidade Federal
de Vicosa, Brazil, a similar situation was found be­
tween weeds and soybeans at that location.

Studies of purple seed stain showed that natural
infection by Cercospora kikuchii reduced the occur­
rence of Fusarium and Phomopsis spp. in Puerto
Rico but not in Illinois. The percentages of seed in­
fected with C. kikuchii have been found to be much
greater in subtropical and tropical areas than in tem­
perate regions.

Studies on the control of seedborne fungi have in-



cluded screening the tropical germplasm collection
for resistance to seedborne fungi; using systemic fun­
gicide sprays to reduce field infection by seedborne
fungi; evaluating various traditional seed dressings;
and infusing fungicides and antibiotics into seeds
with acetone, dichloromethane, ethanol, polyethyl­
eneglycol, and other solvents. The best seed treat­
mentcombines infusion with traditional dressing.

Through screening the tropical germplasm collec­
tion, we found 24 cultivars that are resistant to fungi
carried within the seed. Some of these resistant culti­
vars were used in crosses in a breeding program.
Begun by E. H. Paschal II and M. A. Ellis, this work
is being continued by L. H. Camacho and P. R.
Hepperly.

Preharvest fungicide sprays for controlling seed­
borne pathogens were first used at UIUC. Sprays
are now recommended for soybean fields in the
United States. Various fungicide solvent systems for
reducing fungi after harvest were first described at
UIUC and appear promising for use on breeders'
seeds and on seeds in the germplasm collections.

At a Conference on Soybean Seed Quality and
Stand Establishment to be held in Sri Lanka from
January 25 to 31, 1981, we hope to identify the cur­
rent state of knowledge on these subjects. We also
want to define research needs in order to remove
constraints and increase the production of good
quality seed. Contact INTSOY for details of the
Seed Quality and Stand Establishment Conference.

The research on seedborne fungal and bacterial
diseases of soybean is coordinated by P. R. Hepperly,
Department of Crop Protection, UPR-MC, and by
J. B. Sinclair, Department of Plant Pathology,
UIUG. More information is available from members
of the team upon request.

SHORT COURSE OUTLOOK

Dates for the two soybean training courses offered
by INTSOY in 1981 have been set. Technical and
Economic Aspects of Soybean Production will be
held May 18 to August 14. Soybean Processing for
Food Uses will be held April 27 to June 12.

The training cost per participant, not including
living expenses or international travel, is US$3,295
for the production course, and US$1 ,81°for the pro­
cessing course. The suggested living allowance for
the production course is US$3,OOO, and US$I,700
for the processing course. Additional information is
available from J. W. Santas, INTSOY.

INTSOY STAFF RETURN

Two staff members have -completed assignments
for INTSOY country projects. A. G. Harms 'has re­
turned to Illinois after serving as production econo­
mist for the Peru Soybean Project, supported by
USAID. M. S. Chan returned to the United States
after serving as food science specialist for the Sri
Lanka Soybean Development Project, supported by
UNDP, FAO, UNICEF, and CARE.

o
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ASPECTOS DESTACADOS EN LAS INVESTIGACIONES DE INTSOY:
PROGRAMA DE PATOLOGIA DE LA SEMILLA

En los trópicos y subtrópicos, los agricultores
tienen dificultad en obtener semilla de buena cali­
dad para la siembra. Este problema afecta la produc­
ción de soya y de otras leguminosas comestibles. Los
patólogos, agrónomos e ingenieros agrícolas del pro­
grama de INTSOY de la Universidad de Puerto
Rico, Recinto de Mayagüez (UPR-:rvrC) y de la Uni­
versidad de Illinois en Urbana-Champaign (UIUC)
han estado investigando los factores patológicos que
afectan la calidad de la semilla. .

La semilla de soya puede ser portadora de muchos
microorganismos y virus. Estos microorganismos en
la semilla incluyen varias clases de hongos y bacteria
muchos de los cuales pueden causar enfermedades en
las plantas de soya. Algunos de los efectos causados
por estos microorganismos son reducción del período
de almacenaje de la semilla, reducción de la germi­
nación, brote y vigor de las plantulas y, eventual­
mente, reducción del rendimiento en la cosecha.

Estudios para determinar la duración del período
de almacenaje de la semilla de soya bajo condiciones
tropicales fueron realizados en la Universidad de
Puerto Rico. Se evaluaron los siguientes factores:
la humedad de la semilla y su calidad al iniciarse el
almacenaje, el tipo de recipiente usado, el período
de almacenaje y el uso de fungicidas. Econtramos
que en almacenaje, la semilla de calidad inferior se
deteriora más rápidamente que la de buena calidad.
La viabilidad de la semilla se perdió a los 6 meses
cuando ésta no se mantuvo en recipientes a prueba
de humedad. El uso de fungicidas no evitó que la
semilla perdiera su viabilidad. Aparentemente, la
pérdida de viabilidad no se debió exclusivamente a
la presencia de hongos portados en la semilla.

Sin embargo, se encontró que la colonización de
la bacteria Bacillus subtilis en la semilla aumentaba
en almacenaje. La bacteria B. subtilis, que se ha en­
contrado en semillas provenientes de todas partes del
mundo, deteriora la semilla en climas cálidos y
húmedos.

Los patólogos de INTSOY han definido el papel
que varios microorganismos juegan en el deterioro
de la calidad de la semilla, como también los efectos
del ambiente en la expresión de síntomas. Ya hemos
mostrado que varios microorganismos portados por
la semilla reducen la germinación, brote y vigor en
las plantulas. Entre los hongos patógenos más impor-

tantes y los problemas que causan se encuentran:
Phomopsis spp. (Diaporthe phaseolorum varo sojae) ,
tizón de la vaina y del tallo y deterioro· de la semilla;
Colletotrichum dematium varo truncata, antracnosis
y decoloración de la semilla; Cercospora kikuchii,
mancha de la hoja y mancha púrpura en la se­
milla; y Cercospora sojina, mancha "ojo de rana"
de la hoja y mancha de la vaina. Usamos herbicida
paraquat para facilitar la delección de colonización
latente de estos hongos en hojas, tallos y vainas.

Encontramos que la mayoría de los microorga­
nismos portados en la semilla colonizan inicialmente
varias capas de células en la cutícula de la semilla y
entonces proceden a atacar al embrión cuando el
clima es caliente y húmedo. La especie Phomopsis
spp. aumentó el número de semillas con hongos, la
cantidad de rajaduras en un lote de semillas y su
peso de prueba. Además, la calidad del aceite y de la
harina rebajó cuando muchas de las semillas tenían
hongos. En trabajos realizados en cooperación con
el Centro Internacional de Agricultura Tropical
(CIAT), Colombia, hallamos que el frijol (Phaseo­
lus spp.), garbanzo, gandul (Cajanus cajan) y
caupí (Vigna spp.) son afectados por los mismos
hongos y de igual manera que la soya.

También se estudio la epidemiología del deterioro
de la semilla por Phomopsis spp. Se encontró una
gran correlación entre la incidencia de la enferme­
dad y la precipitación pluvial durante el período en
que se llenan las vainas. Este hallazgo indica que
es la humedad, y no la temperatura o área geográfica,
lo que constituye el factor dominante en el desar­
rollo de la enfermedad. Se encontró una situación
similar en la Universidad de Agricultura J. Nehro
en Jabalpur, India, mientras se estudiaban las épocas
de siembra usando semilla de soya infectada con
Colletotrichum dematium varo truncata. Las semillas
cosechadas después del monsón eran de mejor cali­
dad y portaban menos hongos que las cosechadas
durante el monsón. Esto sugiere que la soya debe
cultivarse en áreas en que las condiciones secas pre­
valezcan durante la maduración de la semilla.

Las plantas de soya inoculadas con virus de mosai­
co (SMV), sean éstas cultivadas en el campo o en
cámaras de crecimiento, fueron más susceptibles a
Phomopsis spp. que las plantas no inoculadas.

Especies de Colletotrichum y Phomopsis fueron en­
contradas en yerbajos asociados con plantíos de soya
en Illinois. En estudios en cooperación con la U ni-



versidad Federal de Vicosa, Brasil, se encontró tam­
bién una situación similar en yerbajos y soya en esa
localidad.

Las investigaciones sobre la mancha púrpura de la
semilla demostraron que la infección natural de
Cercospora kikuchii redujo la ocurrencia de Fusa­
rium y Phomopsis spp. en Puerto Rico pero no en
Illinois. El porcentaje de semilla infectada con C.
kikuchii es mayor en áreas subtropicales y tropicales
que en áreas templadas.

Los estudios sobre el control de hongos portados
en la semilla han incluído la selección en la colección
de germoplasma tropical para resistencia a los hon­
gos en la semilla; el uso de asperciones foliares con
fungicidas sistémicos para reducir la infección por
hongos en la semilla en los plantíos; la evaluación
de tratamientos tradicionales de la semilla; y la in­
fusión de la semilla con fungicidas y antibióticos
usando acetona, diclorometano, étanol, glicol de
polietileno y otros solventes. El mejor tratamiento es
una combinación del método de infusión con el
tratamiento tradicional.

A través de la selección del germoplasma tropical,
identificamos 24 cultivares resistentes a hongos por­
tados en la semilla. Algunos de estos cultivares re­
sistentes fueron usados en cruces genéticos en un
programa de fitomejoramiento. Dichos trabajos
fueron iniciados por E. H. Paschal 11 y M .. A. Ellis
y en la actualidad están a cargo de L. H. Camacho
y P. R. HepperIy.

Las aspersiones con fungicidas, previas a la cose­
cha, para controlar los patógenos portados en la
semilla fueron usadas por primera vez en la UIUC.
Estas aspersiones ahora son parte de las recomenda­
ciones del cultivo de soya en los Estados Unidos.
Varios sistemas de fungicidas solventes para reducir
los hongos después de la cosecha fueron descritos por
primera vez por la UIUC y se muestran promete­
dores para usarse en semilla para programas de
fitomejoramiento y para el mantenimiento de se­
milla en colecciones de germoplasma.

Del 25 al 31 de enero de 1981 se celebrará en Sri
Lanka el Congreso Sobre Calidades de Semilla y
Establecimiento de Plantíos de Soya en el que espe-

ramos identificar el estado actual del conOCImIento
en la materia. También pretendemos determinar las
necesidades de investigación cientifica para poder
eliminar las limitaciones y aumentar la producción
de semilla de buena calidad. Para obtener informa­
ción adicional sobre el congreso sírvase dirigirse a
INTSOY.

La investigación relacionada con hongos y bacteria
portadas en la semilla de soya es coordinada en
Puerto Rico por P. R. HepperIy, Departamento de
Protección de Cultivos, UPR-MC, y por J. B. Sinclair,
Departamento de Fitopatología, UIUC. Para in­
formación más detallada al respecto, favor dirigirse
a cualquier miembro del programa.

CURSOS CORTOS DE INTSOY

Se han fijado ya las fechas para los cursos de en­
trenamiento sobre soya a ofrecerse por INTSOY en
1981. El curso de Aspectos Técnicos y Económicos
de la Producción de Soya tendrá lugar del 18 de
mayo al 14 de agosto. El curso sobre Procesamiento
de la Soya para Usos Alimenticios se llevará a cabo
del 27 de abril al 12 de junio.

El costo de entrenamiento por participante, sin
incluir los gastos de alojamiento y alimentación ni
los costos de transporte internacional, es de US$3.295
para el curso de producción, y de US$1.810 para el
de procesamiento. Los gastos de alojamiento y ali­
mentación para el curso de producción se han esti­
mado en US$3.000 y US$1.700 para el de pro­
cesamiento. Para obtener información en detalle
pueden dirigirse a J. W. Santas, INTSOY.

REGRESAN MIEMBROS DEL PROGRAMA DE INTSOY

Dos miembros del Programa de INTSOY han
completado sus asignaciones en el exterior. A. G.
Harms ha regresado a Illinois después de servir como
economista de producción en el Programa de Soya
en Perú, patrocinado por USAID. M. S. Chan ha
vuelto a los Estados U nidos después de servir como
especialista en la ciencia de alimentos en el Programa
de Desarrollo de la Soya en Sri Lanka, que patro­
cinan la UNDP, FAO, UNICEF y CARE.
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POINTS CULMINANTS DE LA RECHERCHE INTSOY:
PA'rHOLOGIE DES SEMENCES

Dans les régions tropicales et subtropicales, les
producteurs éprouvent des difficultés pour l'obtention
de semences de plantation de bonne qualité. Ce
problème concerne la production de soja et autres
légumes comestibles. Les pathologistes, agronomes et
ingénieurs agronomes d'INTSOY à l'Université de
Porto Rico, Campus de Mayagüez (UPR-MC), et
à l'Université d'Illinois à Urbana-Champaign
(UIUC) ont étudié les facteurs pathologiques af­
fectant la qualité des semences.

Toutes les semences de soja peuvent être porteuses
de quantités de microorganismes et de virus. Les
microorganismes portés par les semences compren­
nent divers champignons (moisissures) et bactéries
dont plusieurs peuvent causer des maladies dans les
plants de soja. Parmi les effets importants de ces
microorganismes on peut citer: une réduction de la
durée de stockage, de germination, d'émergence, de
vigueur et éventuellement de rendement.

C'est dans des conditions de climat tropical que
l'on a étudié la durée de stockage du soja à Porto
Rico. Parmi les variables étudiés figurent: l'humidité
initiale et la qualité des semences, le genre de con­
teneur de stockage, la durée du stockage et le traite­
ment des semences à l'aide d'un fongicide. On a
remarqué que des semences de qualité inférieure ne
se stockaient pas aussi bien que des semences de
bonne qualité. Si les semences n'étaient pas con­
servées dans des conteneurs imperméables à l'eau,
la viabilité ne durait que 6 mois. Le traitement à
l'aide d'un fongicide n'entravait aucunement la perte
de viabilité. Apparemment, les champignons portés
par les semences n'étaient pas entièrement respon­
sables de la perte.

Toutefois, la colonisation par la bactérie Bacillus
subtilis s'est singulièrement accrue selon la durée de
stockage. La B. subtilis trouvée sur des semences de
soja récoltées dans le monde entier réduit la qualité
des semences par temps très chaud et humide.

Les pathologistes d'INTSOY ont défini le rôle de
divers microorganismes réduisant la qualité des
semences et observé comment le milieu agit sur l'ex­
pression des symptômes. Nous avons montré que
plusieurs champignons portés par les semences ré­
duisent la germination, l'émergence et la vigueur des
jeunes plants. Parmi les pathogènes fongueux les plus
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importants et les problèmes qu'ils causent, nous
citons: le Phomopsis spp. (Diaporthe phaseolorum
var. sojae ), la nielle des gousses et des tiges et le
dépérissement des semences; le Colletotrichum de­
matium var. truncata, anthracnose et décoloration
des semences; la Cercospora kikuchii, tachetures des
feuilles et taches pourpres des semences; et la Cerco­
spora sojina, la Cercospora sous forme de tachetures
des feuilles et des gousses. Nous avons utilisé le
paraquat pour détecter la colonisation latente des
feuilles, des tiges et des gousses par ces champignons.

Nous avons vu que la plupart des microorganismes
portés par les semences colonisent initialement les
diverses couches de cellules de l'enveloppe des se­
mences et attaquent ensuite l'embryon lorsque le
temps est très chaud et humide. Le Phomopsis spp.
augmentait la quantité de semences moisies ainsi que
le nombre d'éclatements dans un lot de semences et
réduisait le poids témoin. De même, la qualité de
l'huile et de la farine déclinait lorsque beaucoup de
semences étaient moisies. A l'aide d'études faites en
coopération avec le Centro Internacional de Agricul­
tura Tropical (ClAT), en Colombie, nous avons vu
que les semences de haricots du type Phaseolus spp.
et les semences de pois chiches, de pois de pigeons et
de pois sauvages étaient atteintes par les mêmes
champignons et de la même manière que les semen­
ces de soja.

L'épidémiologie de la décomposition des semences
causée par le Phomopsis spp. a également été étudiée.
On a remarqué une corrélation étroite entre l'inci­
dence de la maladie et des pluies pendant l'emplis­
sage des gousses. Cette découverte montre que c'est
l'humidité plutôt que la température ou la situation
géographique qui est prépondérante dans l'évolution
de la maladie. On a connu un fait semblable à
l'Université Agricole J. Nehru à Jabalpur, en Inde,
au cours d'une étude sur les dates de plantation,
utilisant du soja contaminé par le Colletotrichum
dematium var. truncata. Les semences récoltées
après la mousson étaient de meilleure qualité et
avaient moins de champigons portés par les semences
que les semences récoltées pendant la mousson. Cette
découverte suggère que les champs de soja devraient
se trouver dans des endroits généralement secs pen­
dant la maturation des semences.

Qu'ils poussent dans des champs ou dans des
locaux artificiels de croissance, les plants de soja



inoculés avec un virus de la mosaïque du soja sont
plus sensibles au Phomopsis spp. que les plants non­
inoculés.

On a trouvé des espèces de CoUetotrichum et de
Phomopsis sur des mauvaises herbes poussant dans
des champs de soja dans l'Illinois. Dans une étude
avec l'Universidade Federal de Vicosa au Brésil, on
a trouvé une situation semblable entre mauvaises
herbes et soja à cet endroit.

Des études sur les taches pourpres du soja ont
montré que la contamination naturelle par la Cercos­
pora kikuchii réduisait la possibilité de Fusarium et
de Phomopsis spp. à Porto Rico, mais pas dans
l'Illinois. On a vu que les pourcentages de semences
contaminées par la C. kikuchii étaient bien plus
élevés dans des régions subtropicales et tropicales
que dans régions tempéreés.

Des études sur le contrôle des champignons portés
par les semences comprennent le sassement de la
récolte de plasma germatif pour la résistance aux
champignons portés par les semences; l'utilisation
systématique de vaporisations de fongicides pour
réduire la contamination du champ par les champi­
gnons portés par les semences; l'évaluation de divers
traitements de semences traditionnels; et l'infusion
de fongicides et d'antibiotiques dans les semences
avec de l'acétone, du dichlorométhane, de l'éthanol,
du polyéthylèneglycol et autres solvants. Le meilleur
traitement des semences allie l'infusion au traitement
traditionnel.

En procédant au sassement de la récolte de plasma
germatif tropical on a trouvé 24 cultivars résistant
aux champignons portés au sein des semences. Quel­
ques-uns de ces cultivars résistants ont été utilisés
dans des croisements dans un programme de repro­
duction. Commencé par E. H. Paschal II et M. A.
Ellis, ce travail est poursuivi par L. H. Camacho et
P. R. Hepperly.

C'est à UIUC que les premières vaporisations de
fongicides avant la récolte ont été utilisées pour le
contrôle des pathogènes portés par les semences. Les
vaporisations sont actuellement conseillées pour les
champs de soja aux Etats-Unis. Divers systèmes de
solvants fongicides pour la réduction des cham­
pignons après la récolte ont été décrits en premier
lieu à UIUC et semblent prometteurs pour l'utilisa­
tion sur des semences de reproduction et sur des
semences pour la récolte de plasma germatif.

Lors de la conférence sur la qualité des semences
du soja et l'implantation des plants qui se tiendra à
Sri Lanka du 25 au 31 janvier 1981, nous espérons
identifier l'état actuel de la recherche sur ces sujets.
Nous voudrions également définir les besoins de la
recherche en vue d'éliminer les contraintes et
d'augmenter la production des semences de bonne
qualité. Pirère de contacter INTSOY pour les dé­
tails concernant la conférence sur la qualité des
semences et l'implantation des plants.

La recherche sur les champignons portés par les
semences et les maladies bactériennes du soja est faite
conjointement par P. R. Hepperly, Department of
Crop Protection, UPR-MC, et par J. B. Sinclair,
Department of Plant Pathology, UIUC. Les membres
de l'équipe fournissent tous renseignements complé­
mentaires sur demande.

COUP D'OEIL SUR LES MINI-COURS

Les dates pour les deux cours de formation prati­
que sur le soja organisés par INTSOY ont été
choisies. Les aspects techniques et économiques de
la production du soja seront traités du 18 mai au 4
août. Les processus de transformation du soja pour
les besoins de l'alimentation seront traités du 27 avril
au 12 juin.

Les frais de formation pratique par participant­
frais de séjour ou frais de déplacements internation­
aux non compris - s'élèvent à US$3.295 pour le
cours sur la production et à US$1.810 pour le cours
sur les processus de transformation. Les frais de
séjour pour le cours sur la production ont été estimés
à US$3.000 et à US$1.700 pour le cours sur les
processus de transformation. Pour tous renseigne­
ments complémentaires, s'adresser à J. W. Santas,
INTSOY.

RETOUR DU PERSONNEL INTSOY

Deux membres d'INTSOY ont terminé leur mis­
sion pour des projets outre-mer. A. G. Harms est
revenu dans l'Illinois après avoir rempli les fonctions
d'économiste de la production pour le projet péru­
vien pour le soja, avec l'aide d'une subvention
USAID. M. S. Chan est revenu aux Etats-Unis
après avoir assumé les fonctions de spécialiste en sci­
ence alimentaire pour le projet de développement du
soja à Sri Lanka, subventionné par UNDP, FAO,
UNICEF et CARE.
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INTSOY RESEARCH HIGHLIGHTS:
WEED CONTROL IN THE TROPICS

One of INTSOY's primary goals is to promote
soybean cultivation among small-scale farmers in the
tropics. Weeds hinder soybean production through­
out the world, but losses due to weeds are greatest
under tropical conditions. Until recently, most weed
control studies have been conducted in temperate
zones for large-scale farmers. To help supply needed
information, INTSOY is investigating the control
of weeds among soybean in Puerto Rico. In a rela­
tively small area, Puerto Rico offers a variety of
tropical climates, soils, and weed species. These con­
ditions have permitted simultaneous testing of con­
trol methods under widely differing environments.

The use of chemical control on small-scale farms
in the tropics is limited because herbicides are seldom
available, they are expensive, and few farmers know
how to apply them. Weare therefore investigating
agronomic practices that small-scale farmers might
adopt to reduce yield losses due to weeds. For those
farmers who use herbicides, we have conducted tests
to determine which treatments are best suited to
specific and general situations.

The majority of small-scale farmers in the tropics
control weeds by hand. A. G. Harms, INTSOY agri­
cultural economist working in Peru, found that hand
weeding was the biggest production input on small
soybean farms. But if farmers are unaware of the
critical periods of weed competition, weeding may be
ill-timed and cause more harm than good. For this
reason we have undertaken a major study to deter­
mine the critical periods of weed competition in
tropical soybean and the effects of varieties and
planting dates.

Results indicate that yield losses from weeds are
greatest during the period of rapid soybean growth,
three to five weeks after crop emergence. Losses
ranged from 70 to 90 percent during the rainy
season, when conditions favor weed growth, and
from 15 to 20 percent during the dry season. In­
creased weed growth during the rainy season requires
more frequent weeding to prevent stress from weeds
during this period.

Soybean cultivars vary in their period of rapid
growth, thus influencing the critical period of weed
competition. For example, varieties that grow rapidly
early in the season need early weeding.

Photoperiod greatly affects the period of soybean
vegetative growth. When this growth is reduced by a

short photoperiod, as in late plantings or at low lati­
tudes, the critical period of weed competition starts
soon after the plant emerges.

Farmers with serious weed problems may want to
try varieties whose yields are not greatly reduced by
weeds. When the yields of eight soybean varieties
were compared between weeded and unweeded plots,
losses of less than 20 percent to more than 45 percent
were recorded.

Row widths of 30, 45, and 60 em were tested for
their effect on yields and weed development. For
Williams and other varieties with restricted vegeta­
tive development, the yield was significantly greater
at 30 than at 60 cm with weed control. For Jupiter,
a variety that is taller and has more vegetative devel­
opment, the biggest yield was obtained at 45 cm with
weed control. Without control, yield reductions were
greatest at 60 cm for both Williams and Jupiter.
Thus, the narrower row width can be recommended
for small-scale farmers.

Herbicides were tested extensively in areas of
Puerto Rico where the soils represent the three major
groups encountered in the tropics. In oxisols the
predominant weed was wild poinsettia (Euphorbia
heterophylla); in vertisols, johnsongrass (Sorghum
halepense); and in mollisols, horse purslane (Tri­
anthema portulacastrum). Morningglory (Ipomoea
sp.), one of the most difficult weeds to control in
soybean, was abundant at all three sites. Besides de­
pressing yields by competition, morningglory inter­
feres with harvesting. The common annual grasses
were junglerice (Echinochloa colonum), goosegrass
(Eleusine indica), and large crabgrass (Digitaria
sanguinalis) .

Preplant incorporated herbicides that have per­
formed well are EPTC, fluchloralin, pendimethalin,
profluralin, trifluralin, and vernolate. Preemergence
herbicides that have. been effective in a number of
situations are alachlor, chloramben, DCPA, diphen­
amid, linuron, metolachlor, metribuzin, O'xadiazon,
oxifluorfen, prometryne, and thiobencarb. Postemer­
gence compounds that are selective for soybean are
not readily available. Bentazon, chloroxuron, and the
more recently developed acifluorfen have been tested.
Acifluorfen, the most active of the three, provides
good control of several broadleaf weeds including
morningglory.

In most situations, no single product can control
all the weed species present. To broaden the spectrum
and at the same time reduce the risk of crop injury,



it is advisable to combine herbicides. Combinations
of 0.5 kg/h of metribuzin with some of the preplant
incorporated or preemergence herbicides often give
better and more selective control than any product
used alone.

Persistence of preemergence herbicides is impor­
tant for varieties having a relatively long period of
slow growth. To optimize the yields of these cultivars,
preemergence herbicides should be combined with
one mechanical weeding before the critical period.

Glyphosate was tested as a preplant treatment for
johnsongrass on tilled and untilled plots. Yields were
better on the untilled plots treated with glyphosate
and a combination of 0.5 kg/h of metribuzin plus 1.5
kg/h of alachlor. Directed postemergence applica­
tions of glyphosate by spraying or other methods
have also provided effective control of johnsongrass.

In summary, small-scale farmers can greatly de­
crease the losses due to weeds by planting a competi­
tion-tolerant variety in row widths of 45 cm or less
and by weeding between the third and fourth week
of soybean growth. If available, the recommended
herbicides may be used, but the decision should be
based on cost, soil type, weed species, and prevalent
climatic conditions.

For more information on INTSOY's weed science
research program, write to Dr. Guillermo Riveros,
Department of Agronomy, University of Puerto
Rico, Mayagiiez, Puerto Rico 00708, USA.

SOYBEAN COURSE IN COLOMBIA

Twenty-eight participants from ten Latin Amer­
ican countries attended the Soybean Production
Course held in Palmira and the Cauca Valley of
Colombia from November 24 to December 12, 1980.
The course was sponsored jointly by the Instituto

Colombiano Agropecuario and INTSOY. This was
the second year that the course was offered for
Spanish-speaking personnel in research, extension,
and production.

INTSOY TELEX NUMBER

The INTSOY office at the University of Illinois
can now be contacted by Telex. The Telex number is
206957. The answerback code is INTAG URBA.

SEARCH FOR NEW INTSOY DIRECTOR

Applications for the position of INTSOY Director
will be accepted until April 15, 1981, or until a
qualified person is found.

The Director is responsible for the administration
of the program, coordination of research, budget
development including identification of funding
sources, international projects, training, conferences,
and publications. The Director is also responsible for
liaisons with all cooperating and sponsoring orga­
nizations.

Applicants should hold a Ph.D. or equivalent de­
gree in an agricultural field. They should have at
least ten years' experience in their field and a strong
background in international activities. Applicants
must read, write, and speak English fluently. A
working knowledge of one other language is de­
sirable.

To apply, send INTSOY a statement of profes­
sional qualifications, work experience, university cre­
dentials, and a list of publications. In addition, have
three letters of recommendation sent to: INTSOY,
113 Mumford Hall, 1301 W. Gregory Drive, Ur­
bana, IL 61801, USA.

The University of Illinois is an equal opportunity
employer.
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INTSOY RESEARCH HIGHLIGHTS:
SOYBEAN UTILIZATION

Soybeans are a very economical source of major
nutrients. Even in areas of the world where ~.ields are
small, soybeans produce from two to five titi.tes more
protein per hectare than do other common field crops;
soybeans contain about 40 percent protein and 20
percent oil.

As part of its program INTSOY continues to de­
velop practical methods for utilizing soybeans in the
human diet. This Newsletter contains a summary of
research at the University of Illinois at U rbana­
Champaign and INTSOY-assisted programs in Sri
Lanka and Peru.

University of Illinois. Scientists in the Department
of Food Science have developed processing methods
that can be used commercially and in the home for
making many products from whole soybeans. Field­
dried soybeans are carefully cleaned to remove for­
eign material and damaged or moldy beans. The
beans are then soaked and blanched. The blandness
of soybeans processed in this way results from the in­
activation of enzymes, which prevents a bitter or
painty flavor.

Properly hydrated and blanched soybeans can be
used to make a wide variety of products, including
drum-dried flakes, canned soybeans, dairy product
analogs, and snack foods.

Sri Lanka. INTSOY is assisting with the research
and education activities of the Sri Lanka Soybean
Development Project. This work is done in collabora­
tion with the Government of Sri Lanka and several
of its agricultural organizations. Support is provided
by the United Nations Development Program
(UNDP) , the Food and Agriculture Organization of
the United Nations (FAO), the United Nations
Children Fund (UNICEF), and CARE.

CARE and UNICEF provided funds to equip the
Soybean Foods Research Center, a pilot food-pro­
cessing plant and training facility designed by Pro­
fessor A. 1. Nelson, INTSOY consultant from the
University of Illinois. To help promote commercial
production, the center produces many soy foods for
sale to private firms. Sales of drum-dried soy bever­
age and full-fat soy flour average 4,550 kg per month.

The plant also produces a fortified infant weaning

Ill-fat flour, rice, and mung beans. Cur­
rently, the cost of imported weaning foods is US$5.50
per kg; estimateQ"1 retail price of the new product
is US$1.50. Othe~: products include pasteurized soy
beverage and a hIgh protein soy-corn mixture that
can be substituted for dhal. Private industry and the
government will produce these foods in the near
future. Also being researched are tofu, tempeh, soy
yogurt, and soy ice cream.

The development and dissemination of village­
level technology is an important part of the soybean
utilization program. In a facility adjacent to the
pilot plant, extension workers and village leaders are
taught to use soybeans in traditional dishes. Forty
recipes containing 25 to 50 percent whole soybeans,
soy flour, or soy beverage have been developed. Only
the type of equipment available in homes and vil­
lages is used. Outfitted with 21 cooking units, the
facility can accommodate 30 trainees at a time. Dur­
ing the past two years, 1,400 people have been
trained in courses lasting one to two weeks. Project
personnel work closely with the Farm Women's Ag­
ricultural Extension Programs of the Sri Lanka De­
partment of Agriculture.

The 2,000 hectares of soybeans grown annually in
Sri Lanka could be expanded to 20,000 hectares as
the demand increases. The future of soybean produc­
tion in Sri Lanka depends on the acceptance of soy
foods into the diet. Prospects for the future are
bright.

Peru. For the past three years, the Instituto
Nacional de Desarrollo Agro-Industrial (INDA) in
Lima has sponsored a project that is concentrating
on product identification and development of soy
foods. The project is part of a large collaborative
program between the Peruvian Ministry of Agricul­
ture and Food and the United States Agency for
International Development (USAID).

INTSOY is working with industry toward the
commercial introduction of three soybean products:
a beverage in both liquid and powdered form, soy­
fortified bread, and soy-fortified noodles. Technical
advice and assistance are given to companies that
have an interest in processing soy food products.

A process using simple equipment available locally
was developed for preparing liquid and powdered

BEST AVAI!...ADLE COpy



soy beverage. Now being produced and marketed by
local food companies, the beverage has wide distribu­
tion in Peru.

Efforts have been concentrated on preparing full­
fat soy flour from whole, dehulled soybeans. Pro­
duced by a local cereal processing company, soy flour
is used as a partial substitute for wheat flour to en­
rich bread and pasta. Soy fortification of popular
food products increases both the quality and quantity
of protein in the local diet.

Lectures and courses are given in rural and urban
areas to demonstrate the preparation of soybeans in
the home. Simple, basic recipes are used, and par­
ticipants are taught how to prepare a soy beverage
from whole soybeans and from full-fat flour. In 1979
a Spanish-language cookbook was published with 80
recipes based on whole soybeans, soybean cake, and
soy flour. Several leaflets containing recipes with soy
ingredients have also been distributed. Hospital,
ministry and other governmental personnel, as well
as private groups, attend the courses and lectures.

The increase in commercial soybean processing is
a positive sign that people are accepting soybeans
and recognizing their importance in the diet. Simple
processing methods and the use of soybeans in pop­
ular foods can significantly improve the nutritional
well-being of people in Peru and other nations.

SEED QUALITY CONFERENCE A SUCCESS

A conference on Soybean Seed Quality and Stand
Establishment was held in Colombo, Sri Lanka,

from January 25 to 31, 1981. The conference was
sponsored by the Sri Lanka Ministry of Agricultural
Development and Research, the Seed Technology
Laboratory at Mississippi State University, USA, and
INTSOY, in collaboration with the Food and Agri­
culture Organization of the United Nations (FAO)
and the U.S. Agency for International Development
(USAID).

There were 74 registrants from 22 countries in
Africa, Asia, the Caribbean, Europe, and Latin
America. Four international organizations were rep­
resented. Proceedings of the conference will be pub­
lished as part of the INTSOY publication series. An
announcement will appear in the INTSOY News­
letter as soon as the proceedings are available.

W. H. JUDY TO WASHINGTON, D.C.

William H. Judy, INTSOY agronomist and co­
ordinator of the variety improvement program, has
accepted a position with the Africa Bureau of
USAID/Washington, D.C. ISVEX, SIEVE, and
SPOT cooperators should now communicate with
Dr. Joseph A. Jackobs, Department of Agronomy,
AW-110 Turner Hall, 1102 South Goodwin Avenue,
Urbana, IL 61801 USA.

INTSOY TELEX NUMBER

INTSOY can now be contacted by Telex. The
Telex number is 206957. The answerback code is
INTAGURBA.
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INTSOY RESEARCH HIGHI.IGHTS:
SOIL MICROBIOLOGY PROGRAM

Soybean inoculants and their survival pose many
problems in the tropics. For successful nodulation,
adequate numbers of Rhizobium japonicum must
survive in the soil. In the tropics and subtropics, how­
ever, stress factors such as high soil temperatures, low
soil moisture, and acidic soils interfere with nodula­
tion. Insufficient nodulation causes a deficiency in
plant nitrogen and thus a yield reduction. The
INTSOY soil microbiology program is investigating
problems related to fostering a dynamic association
between R. japonicum and soybeans under tropical
conditions.

International trials. Two new trials, lISE and
ISRIE, were created as part of the INTSOY micro­
biology program. lISE, the International Inoculant
Shipping Evaluation, measured the quality of granu­
lar soybean inoculant after samples were shipped to
156 cooperators in the tropics and subtropics. Each
sample initially had a moisture content of 35 percent
and contained 1 X 109 (1 billion) cells per gram of
inoculant. A label with four temperatures (38°, 43°,
49°, 54°0), each in a separate circle, was attached
to every sample. As the temperature increased, the
appropriate circle turned irreversibly black.

Forty-eight percent of the samples showed no tem­
perature change; 36 percent exceeded the lowest
labeled temperature, 7 percent the second, 8 percent
the third, and 1 percent the highest. Viable Rhizo­
bium numbers declined as the temperature increased
and moisture content decreased. Longer shipping
times also lowered the number of viable Rhizobium
because of natural decay and the drop in moisture
content. An exponential curve describes the relation­
ship between days in transit and the number of viable
Rhizobium cells, ranging from 2 X 106 (2 million)
to 1.4 X 108 (140 million) cells per gram of inocu­
1ant. The same type of curve also describes the re­
lationship between viable cells and the final moisture
content, ranging from 12.4 to 33.4 percent.

ISRIE, the International Soybean Rhizobium
Inoculant Experiment, is offered as a supplement to
ISVEX cooperators. (ISVEX is the International
Soybean Variety Experiment. ) The purpose of
ISRIE is to determine the yield response of soybeans
inoculated with R. japonicum, to evaluate the

granular method of inoculation, and to assist in
interpreting the nodulation data obtained from
ISVEX. Data from ISRIE aJ;e still being collected
from the 107 trials sent out to 62 cooperators in 47
countries.

Survival experiments. The current scientific litera­
ture indicates that highly acidic soils due to alumi­
num concentrations are toxic to R. japonicum. An
experiment conducted at the Corozal Agricultural
Experiment Station in Puerto Rico does not support
this finding. Lee, a soybean variety sensitive to alumi­
num, and Davis, a tolerant variety, were grown for
two seasons with normal soil treatments of phos­
phorus (P) and potassium (K) and from zero to
two times the amount of lime necessary to neutralize
the aluminum. Nitragin, an inoculant prepared by
the Nitragin Company in the United States, was
used at the recommended rates on all plots except
the controls. Nodulation for all of the plots was good.
In tests to determine which of the four strains of R.
japonicum in Nitragin caused nodule formation, we
found that one strain produced 83 percent of the
nodules.

The same field was planted the next year with
Lee and Davis soybeans. No amendments were added
to the soil, which had a pH of 4.7 to 6.8. Nodulation
was fair to good.

In 1980 a study was begun to compare the survival
of eight strains of Rhizobium in soils with high levels
of aluminum. These soils had a natural pH of 4.5
and an augmented pH of 6.5. Nodulation for all the
inoculated plots was good. With lime added, the con­
trol plots yielded 1,886 kgjha, while the plots treated
with Rhizobium averaged 2,116 kg. Without lime,
the control plots yielded 1,752 kgjha, and the Rhi­
zobium-treated plots averaged 1,996 kg.

Enhancing nodulation and plant growth. In green­
house experiments, we attempted to enhance nodula­
tion and plant growth through the interaction of
Azotobacter and R. japonicum. Azotobacter is a non­
symbiotic bacterium that fixes nitrogen in the soil.
Various amounts of A. beijerinckii and A. chroococ­
cum were individually mixed with two strains of R.
japonicum. One strain produced significantly greater
dry shoot and nodule weights with A. beijerinckii and
A. chroococcum than did the control or the strain



alone. The second strain of R. japonicum did not
show any interaction with either species of Azoto­
bacter.

Stem elongation. Under tropical conditions, soy­
bean varieties developed for temperate regions have
a reduced vegetative growth stage. The sterns are
short, and pods grow close to the ground. Conse­
quently, mechanical harvesting is difficult. Gibberellic
acid (GAa) is known to produce stern elongation in
soybeans. According to the literature, as much as
100 fLg/ml of GAa can be added to the Rhizobium
inoculant without affecting nodulation.

To detennine varietal response to GAa, the seeds
of four soybean varieties were soaked in concentra­
tions ranging from zero to 500 ,v.g/ml and then trans­
ferred to trays filled with sterile gravel. The response
among all varieties when compared with the con­
trols was positive, but with considerable variability
due to the interaction between concentration and
variety. In all varieties, however, gennination was
completely inhibited by a concentration of 500
fLg/ml. .

The future. INTSOY soil microbiology will con­
tinue to investigate methods of enhancing the sur­
vival of Rhizobium in peat and other carriers and to
study the association between Rhizobium and Azoto­
bacter. We plan to develop a simple method of grow­
ing Rhizobium cultures under nonlaboratory condi­
tions. Many other projects are also under way or are
planned for the near future. For more information
write to Dr. W. C. Stearn, INTSOYIMicrobiology,
College of Agricultural Sciences, University of Puerto
Rico, Mayagiiez, Puerto Rico 00708 USA. Dr.
Ste~'s telephone number is (809) 832-3980.

SOYBEAN SHORT COURSE COMPLETED

Eight participants recently received certificates
after completing the INTSOY-sponsored training
course, Technical and Economic Aspects of Soybean
Production: W. M. S. Bowatte, Sri Lanka; Paulo
Galerani, Brazil; Hajijulla Hadurulla, Philippines;
Faustino Hidalgo, Peru; Fathi M. Kahalifa, Sudan;
Juju Manandhar, Nepal; Nkusu Miasuekama, Zaire;
and Frankie J. M. Sung, Taiwan. This is the seventh·
year that the course was offered. John W. Santas,
INTSOY, was technical leader.

SHORT COURSE OUTLOOK

Dates have been set for the two training courses
to be offered by INTSOY in 1982. Technical and
Economic Aspects of Soybean Production will be
held May 17 to August 6. Soybean Processing for
Food Uses will be held May 17 to July 3.

The estimated training fee is US$3,500 for the
production course, and US$1,900 for the processing
course. International travel and living expenses are
not included in this fee. The suggested living allow­
ance for the production course is US$3,200 and US
$1,800 for the processing course.

INTSOY does not provide scholarships. In the
past, sponsors have included employers, governments,
and international agencies such as FAO and USAID.
All enrollees are expected to understand, read, write,
and speak English. Additional information is avail­
able from John W. Santas, INTSOY.

INTSOY MAILING LIST

We are still updating the mailing list. If you have
not yet sent us your current mailing address, please do
so as soon as possible.
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INTSOY RESEARCH HIGHLIGHtS:'
SOYBEAN RUST

Rust is a major constraint to soybean production
in tropical and subtropical areas of the eastern
hemisphere. The disease also threatens production in
the western hemisphere. All commercial soybean
cultivars are susceptible to soybean rust in the Amer­
icas and the Caribbean, where the growing conditions
favor rust development. The disease has been re­
ported on soybeans in Brazil, Colombia, Costa Rica,
and Puerto Rico, and on various other legumes
throughout tropical America. Rust infection, which
causes premature defoliation, can reduce yields by 30
to 50 percent. Losses of 100 percent are sometimes
reported.

Caused by the fungus Phakopsora pachyrhizi~ soy­
bean rust is diagnosed by the presence of rusty­
colored spots or lesions on the leaves. The host range
of the pathogen includes at least 87 plant species in
35 genera of papilionaceous legumes. Because of this
wide host range, the fungus has many synonyms.
Phakopsora pachyrhizi is the name currently ac­
cepted, however. First used in 1914, it was the only
description at the time that included both the telial
(sexual) and the uredial (asexual) stages.

INTSOY and the Asian Vegetable Research and
Development Center (AVRDC) in Taiwan have
sponsored a cooperative research program on soybean
rust. In 1980 Chung-Chuah Yeh, a graduate student
in the Department of Plant Pathology at the Univer-

Distribution of soybean rust in the eastern hemisphere
(darker areas on map).

sity of Illinois at Urbana-Champaign, conducted re­
search on soybean rust at AVRDC. The results,
summarized below, appear in his Ph.D. dissertation.

Before 1980, scientists had been unable to induce
teliospore formation on hosts of P. pachyrhizi under
controlled conditions. At AVRDC, however, we de­
veloped and used a method successfully on 20 culti­
vars of soybeans and nine other leguminous hosts. In
our method, inoculated plants were subjected to 12­
hour photoperiods (2,060 lux), 60 to 100 percent
relative humidity, and diurnal temperatures between
15°C and 24°C. Once this technique has been used
on other hosts, some of the synonyms for the fungus
may be eliminated.

Telia and teliospores formed on both sides of the
leaves. Appearing singly and in clusters, young telia
were light brown, but darkened with age. Even when
only one lesion appeared on a leaf, telia and telio­
spores were present. We found that an increase in the
concentration of inoculum caused an increase in telia
production. We also found that genetic factors in the
cultivars, rather than the source of inoculum, in­
fluenced the production of telia.

Telia can be induced on soybean plants two weeks
after emergence. They appeared first and more fre­
quently on the lower leaves, and later and less often
on the upper leaves of inoculated plants. Telia were
produced two weeks after uredial formation at 10 0

to 15°C, and in three weeks at 20°C.
In the field, telia formed on soybean leaves infested

Distribution of soybean rust in the western hemisphere,
and year when first reported.



with P. pachyrhizi only when the average daily tem­
perature was below 20°C and the maximum daily
temperature less than 29°C. Clearly, telia formation
requires periods of cool temperatures.

Rust is probably not transmitted on seeds, because
symptoms did not appear on soybeans grown from
seeds artificially infested with rust. The fungus may
spread from one location to another on air currents.
Many common weeds identified as host plants of
P. pachyrhizi may serve as reservoirs of inoculum as
the pathogen spreads into new areas.

We conducted field experiments to evaluate the
effect of inoculum concentration and inoculation
date on rust development and soybean yield. The
concentration of naturally occurring inoculum was
so high that the artificial inocula did not influence
the development of rust or the yield. Our studies
showed that environmental factors, rather than the
date of inoculation, affected rust development.

For more detailed information on these studies,
write to: C. C. Yeh, Department of Plant Pathology,
Taiwan Agricultural Research Institute, Wu-Feng,
Taichung, Taiwan; A. T. Tschang, AVRDC, P.O.
Box 42, Shanhua, Tainan 741, Taiwan; or J. B.
Sinclair, Department of Plant Pathology, N-519
Turner Hall, University of Illinois, 1102 South
Goodwin Avenue, Urbana, IL 61801, USA.

KAUFFMAN APPOINTED INTSOY DIRECTOR

On December 21, 1981, Harold E. Kauffman will
join the International Soybean Program as Director.
A plant pathologist, he brings to INTSOY many
years of international experience. Dr. Kauffman has
worked for the International Rice Research Institute
(IRRI) in the Philippines since 1967. From 1967 to
1971 he served as an IRRI outreach scientist assigned
to the All-India Coordinated Rice Research Project.

Since 1972 he has coordinated the IRRI interna­
tional rice testing program.

Dr. Kauffman's primary philosophy is that "we
can substantially increase food production and the
well-being of mankind through international coop­
eration. We have just begun to tap the potential
which exists in food production, especially in the
tropics."

INTSOY is fortunate to have gained the admin­
istrative and technical leadership of Dr. Kauffman.
William N. Thompson, who has served as INTSOY
Director since 1973, will continue as Director of
International Agriculture at the University of Illinois
at Urbana-Champaign.

TWO STAFF MEMBERS TRANSFERRED

Carl N. Hittle has returned to INTSOY head­
quarters after extended service in Sri Lanka. Dr.
Hittle, who will coordinate the INTSOY system of
variety trials, can be contacted at: AW108 Turner
Hall, 1102 South Goodwin Avenue, Urbana, IL
61801, USA.

Luis H. Camacho, soybean breeder on the
USAIDjINTSOY Peru project since 1978, has
transferred to the University of Puerto Rico, Maya­
giiez Campus. Dr. Camacho will continue breeding
soybean cultivars adapted to the tropics. His address
is: College of Agricultural Sciences, University of
Puerto Rico, Mayagiiez 00708, Puerto Rico.

PROGRAMS IN PERU AND SRI LANKA

INTSOY participation in soybean development
projects in Peru and Sri Lanka changed fonn in
mid-1981 with the expiration of USAID and FAO
contracts in those countries. Collaboration will con­
tinue through memoranda of understanding, and
will include consultations and the exchange of mate­
rials and information.

o

o

INTSOY is a program of the University of Illinois at Urbana-Champaign and the University of Puerto
Rico, Mayagiiez Campus, cooperating with international and national organizations to expand the use of
soybeans. INTSOY provides equal opportunities in programs and employment. The INTSOY Newsletter
is partially supported by the U.S. Agency for International Developmenh the views and interpretations are
those of INTSOY and should not be attributed to USAID or to any individual acting in their behalf.

o



Cj
~ International Soybean Program

INTSOY ~~.~~~f\~~n ~~~~L'""'":I~. ~::l~) ~~I~~~~~R~FH~~t~~I~. ~::~~~~H~R~::IGN"\\! LI j:l f· URBANA, ILLINOIS 61801 USA
----..... t.=~ TELEX: 206957; CABLE: INTSOY

.. , ,l TElEPHONE: (217) 333-6422

NO. 28, FEBRUARY 1982

o

(J

INTSOY RESEARCH HIGHLIGHTS:

ECONOMICS OF SOYBEAN PRODUCTION IN PERU

Under the INTSOY/Peru Soybean Project, re­
searchers have investigated the economic aspects of
producing soybeans on small farms in Peru. Sup­
ported by the U.S. Agency for International Devel­
opment (USAID), the project was directed by the
government of Peru with INTSOY cooperation. The
overall goal of the project was to expand the culti­
vation of soybeans in high jungle areas and to in­
crease their use in the diet. Four areas of Peru were
surveyed in the economic studies: a semi-arid, irri­
gated region around Jaen and Bagua, and rainfed
regions around San Ramon and Satipo, Tingo Maria
and Tocache, and Tarapoto.

From March 1978 to August 1980 Alfred G.
Harms, INTSOY production economist, studied the
cost of producing soybeans, the amount of labor used
during production, and the quantity and quality of
the soybeans sold to government purchasing agen­
cies. Also completed were several minor studies that
supported the establishment of uniform purchasing
prices, provided economic justification for increasing
the levels of purchase price, and surveyed the labor
required and the cost of various threshing methods.
Many Peruvians helped collect data and assisted in
other invaluable ways.

The studies of production costs and labor pro­
vided the information needed to prepare budgets for
proposed production. Extension personnel can use
these budgets to promote soybean production, and
farmers can refer to them when choosing crops. The
budgets also serve as guidelines to credit organizations
in establishing realistic loans for production and to
government officials in setting purchase prices. Cost
data can be used to assess the economic effects of
mechanization and other new technology on soybean
production.

In 1978, the study included 13 farms near Tara­
poto and Tocache. In 1979, 63 farms from all four
areas were included. With the help of Peruvian ex­
tension agents, simple forms were developed and put
into a record book for collecting data on dates, rain­
fall, type of labor (family or hired), quantity and
price of purchased materials, and so forth. Extension
personnel helped farmers keep these records. After

harvest, the books were collected and the data ana­
lyzed.

Due to different methods of operation and plant­
ing seasons, wide variations in costs per hectare of
soybeans were reported. For all farms surveyed in
1979, the average cost was US$310 and the average
yield 1,244 kilos per hectare, or an average of 25
cents per kilogram. The official purchase price was
raised in November 1979 from 28 cents per kilogram
to 36 cents. These prices resulted in an average net
return of $70 per hectare. The information reported
here is based on an exchange rate of S;'235 (Peru­
vian soles) to US$I, which prevailed in the fall of
1979. In general, the average net returns from soy­
beans were about the same as net returns from corn,
sorghum, sunflowers, and cowpeas, but less than the
returns from rice and tobacco.

On many farms, labor costs were a large part of
the total direct costs. As the level of mechanization
increased, labor costs dropped from 87 to 29 percent
in 1979. The introduction of appropriate technology
and improved work methods can substantially lower
the cost of production on both traditional and mech­
anized farms.

There was also a wide variation in the amount of
labor used in each phase of production. In part, the
variation was due to differences in rainfall patterns,
soil types, weed infestations, use of pesticides and
fertilizers, and yields. In 1979, the average number
of work days per hectare was 134 for slash and bum
operations, 109 for other traditional methods, 76 for
low levels of mechanization, and 51 for medium
levels of mechanization. Farms that were partly
mechanized usually had higher yields than did farms
using traditional methods. With mechanization, the
total cost of production was greater per hectare, but
the larger yields resulted in a lower cost per kilogram
of soybeans.

Government purchasing agencies were surveyed in
1978 and 1979 to obtain data on moisture levels, per­
centage of impurities, and the discounts for excesses
above the limits in purchased soybeans. This type of
information provides the basis for adjusting the price­
discount schedule for equitable settlements to both
producers and processors, gives support for making
improvements at buying stations, and furnishes back­
ground material for extension programs.



Soybean purchases increased from 1,143 metric
tons in 1978 to 3,449 tons in 1979. This threefold in­
crease indicates the effects that the INTSOY/Peru
Soybean Project had on soybean production.

Weight discounts of one percent were assessed for
each percent of moisture above 14 percent. Soybeans
with more than 16 percent moisture were rejected for
further drying. Nearly all of the soybeans purchased
from rainfed areas contained 13 to 16 percent mois­
ture because of poor drying conditions. The bulk of
purchases from the semi-arid region tested less than
12 percent moisture. In 1979, the price-discount
schedule did not provide premiums for extra dry
beans. In general, the soybeans purchased contained
less than 4 percent impurities, the level at which
weight discounts became effective.

The following reports on the economic aspects of
producing soybeans in Peru are available in English
and Spanish from INTSOY, 113 Mumford Hall,
1301 West Gregory Drive, Urbana, Illinois 61801,
USA (please specify language) :

Soybean Production in Peru.

A Study of the Costs of Production and Utilization
of Labor in the Production of Soybeans, Peru
Soybean Project, 1978.

A Study of the Costs of Production and Utilization
of Labor in the Production of Soybeans, Peru
Soybean Project, 1979.

Analysis of Soybeans Purchased by EPSA, 1978.
Analysis of Soybeans Purchased by EPSA, 1979.

Also available is the INTSOY Newsletter No. 25
(May 1981), which contains a brief report of the
soybean utilization program in Peru.

NEW INTSOY PUBLICATIONS

Three issues in the INTSOY publication series are
now available:

Irrigated Soybean Production in Arid and Semi-Arid
Regions. Proceedings of a Conference Held in
Cairo, Egypt. W. H. Judy and J. A. Jackobs, eds.
(INTSOY Series 20) .

International Soybean Variety Experiment. Sixth
Report of Results, 1978. W. H. Judy, J. A.
Jackobs, and E. A. Englebrecht-Wiggans. (INT­
SOY Series 21).

Soybean Seed Quality and Stand Establishment. Pro­
ceedings of a Conference of Scientists for Asia.
J. B. Sinclair and J. A. Jackobs, eds. (INTSOY
Series 22).

Single copies are available upon request.

COMPENDIUM OF SOYBEAN DISEASES

The American Phytopathological Society has pub­
lished a revised edition of the Compendium of Soy­
bean Diseases by J. B. Sinclair. The book can be ob­
tained directly from the American Phytopathological
Society, 3340 Pilot Knob Road, St. Paul, Minnesota
55121, USA. Cost per copy is US$12 plus postage,
which is $1.20 for surface mail, $3.88 for air mail to
Central America, $6.28 for air mail to South America
and Europe, and $8.68 for air mail to other regions.

INTSOY NEWSLEnER

The INTSOY Newsletter is available in three sepa­
rate editions: English, French, and Spanish. Readers
who want to change from one edition to another
should write to INTSOY, stating language preference
and current mailing address.
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INTSOY: A WORLD CENTER FOR SOYBEAN
RESEARCH IN THE 1980'S AND BEYOND

In recent issues of this newsletter, we have been
summarizing INTSOY activities and research. In
this issue, we will look at future needs for soybean
research and will outline INTSOY's commitment to
help meet those needs. We will also examine the
possibility of establishing an international soybean
center.

Recent exploitation of soybeans. Although soy­
beans have been grown for many centuries in Asia,
their potential has been recognized and exploited
elsewhere only during the past several decades. The
rapid expansion of soybean production in the western
hemisphere, as well as the widespread use of soybeans
for humans, livestock, and industry in many parts of
the world, is truly a marvel of agricultural research
and extension. However, the major benefits from the
soybean revolution have been limited primarily to
countries in temperate regions.

During the past decade, several international orga­
nizations have made efforts to develop technology
appropriate to the tropics and subtropics. For ex­
ample, INTSOY was instrumental in fostering an
international network of scientists who have empha­
sized production, varietal improvement, plant pro­
tection, and utilization. The International Institute
of Tropical Agriculture (UTA) in Africa has devel­
oped genotypes that use local strains of Rhizobium to
fix nitrogen; these strains are more efficient than
introduced strains. The Asian Vegetable Research
and Development Center (AVRDC) in Taiwan,
China, has developed an active breeding program
that now generates improved breeding materials
adapted to the subtropics and tropics. The Food and
Agriculture Organization of the United Nations
(FAO) and the United Nations Development Pro­
gram (UNDP) have supported the development of
soybean programs in several countries.

Colombia, Costa Rica, India, Indonesia, Ivory
Coast, Peru, Sri Lanka, and Thailand have estab­
lished or strengthened their soybean programs through
collaboration with international organizations. Costa
Rica and Sri Lanka are of special interest because
their programs led to the development of an indig­
enous processing industry that uses locally produced
soybeans for preparing foods distributed in the area.

Needs for the 1980's. The challenge for the 1980's
is to share the benefits of the soybean revolution with
tropical and subtropical countries by helping them
develop research and extension programs. Several
developing countries have made dramatic gains in
cereal production. But these cereals need to be sup­
plemented with high-protein, low-cost foods from
crops such as soybeans. Individuals in developing
countries currently consume only about half as much
protein as do people in developed countries, accord­
ing to current estimates from FAO. Given the increas­
ing populations and dietary changes, the long-range
needs for expanding the production of protein are
enormous. Much of the production to meet these
needs can come from the tropics and subtropics.

INTSOY's international variety trials have demon­
strated the adaptability of soybeans under widely
diverse conditions. For example, average yields of
the 1979 International Soybean Variety Evaluation
Trial (ISVEX) were 1.55 tons per hectare in the
tropics, 1.65 in the subtropics, and 1.82 in temperate
areas. As cropping becomes more intense in the
tropics and subtropics, small-scale farmers have a
range of possibilities for introducing soybeans into
their cropping patterns. In tropical Asia, for example,
rotations of rice and soybeans are very promising.

International cooperation. To help developing
nations meet their needs, we must draw upon na­
tional, regional, and international resources to
strengthen programs that foster the production,
marketing, and utilization of soybeans. Several ele­
ments should be included in this effort:

• Intensified collection, maintenance, and use of
germplasm to broaden the germplasm base.

• A strong focus on marketing, processing, utiliza­
tion, and nutrition to develop foods and products to
meet local needs.

CD Strong, well-defined programs in research and de­
velopment. These programs should be mission-ori­
ented and interdisciplinary in order to solve complex
problems.

• Increased exchange of germplasm, technical per­
sonnel, research results, and technical publications to
provide the tools that will help researchers in devel­
oping countries strengthen their institutions.

• Development of production practices to optimize



and stabilize yields under widely diverse systems of
farming.

• Development of a partnership among research
organizations, governments, development banks, and
private industries for the purpose of creating an
international soybean center.

Proposed international center. If we are to meet
the challenges of the future, INTSOY must signifi­
cantly strengthen its capabilities for research, out­
reach, and training. Recently, several groups ex­
plored the idea of establishing an international
soybean center. This center would promote the pro­
duction and utilization of soybeans for the benefit of
all peoples. From discussions about the proposed
center, a general organizational structure has
emerged:

• The center must be an autonomous, international
institute.

• An international board of trustees would develop
policies for the center.

• Headquarters would be in an area where strong
programs in research, production, and utilization now
exist.

• Regional centers would be established in Africa,
Latin America, and Asia (possibly with centers in
China, India, and one of the Southeast Asian
countries). These centers would strengthen existing
national, regional, and international programs by
providing assistance with financing, personnel, and
other resources. The centers should be closely linked
to one another through vigorous activities within the
network.

• A small staff of international scientists of the
highest caliber would be hired.

• A strong core of service staff would be responsible
for transferring technology and would serve the
varied needs of the network.

• The center would draw upon a broad source of
funding from various governments, private founda­
tions, development banks, and private industries. It
would operate much like the international agricul­
tural research centers funded by the Consultative
Group for International Agricultural Research
(CGIAR), but individual donors would fund com­
ponents of the activities in a particular program area
or on a regional or national basis.

The time appears right for the worldwide soybean
community to join INTSOY in forming an interna­
tional soybean center to address global needs. We
believe that INTSOY with some institutional
changes and a major increase in financial support,
can provide the basic organizational structure for
such a center. To this end, INTSOY plans to work
collaboratively with other interested institutions and
governments around the world. As we move ahead
in this important task, we welcome your suggestions
and support.

SOYBEAN PRODUCTION COURSE

The Instituto Colombiano Agropecuario (ICA)
and INTSOY are now planning the third soybean
production course, which will be taught in Spanish.
Designed for people in research, extension, and pro­
duction, this three-week course will be held in
Palmira, Colombia, beginning on November 24,
1982. The fee is US$I,OOO per person. This fee does
not include international travel or a living allowance.
Write to INTSOY for more information.
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IMPROVED VARIETIES FOR DEVELOPING COUNTRIES

An important goal of INTSOY is to develop im­
proved germplasm for production of soybeans in the
tropics and subtropics. Scientists conduct the neces­
sary research in plant breeding and agronomy at the
University of Puerto Rico, Mayagiiez Campus; the
Isabela Agricultural Experiment Station in Puerto
Rico; and the University of Illinois at Urbana­
Champaign. INTSOY cooperators throughout the
world then test the best cultivars from this program
and also from various national programs.

INTSOY has three interrelated variety testing
programs: Soybean Initial Evaluation Variety Ex­
periment (SIEVE); Soybean Preliminary Observa­
tion Trial (SPOT); and International Soybean
Variety Evaluation Experiment (ISVEX).

During SIEVE and SPOT, promising cultivars are
selected for later testing in ISVEX. Since the begin­
ning of SIEVE in 1978, 42 breeders and agricul­
turalists from 20 countries have contributed 152 cul­
tivars for preliminary testing. The cultivars entered
in SIEVE are evaluated at four locations. In 1981,
SIEVE was conducted in Colombia, Puerto Rico,
Sri Lanka, and Texas, USA.

SPOT tests the promising lines from SIEVE. Two
SPOT trials are conducted in each of nine different
environmental zones, where cooperators collect data
for analysis. Information from the analyses, along
with the researchers' observations, is the basis for
determining ISVEX entries. Last year 21 researchers
from 19 countries collaborated in SPOT, and 21
cultivars were evaluated for adaptation and agro­
nomic qualities.

During ISVEX, cultivars having a broad range of
adaptability are identified. ISVEX is a cooperative
program between INTSOY and agricultural institu­
tions, universities, and organizations in 112 partici­
pating countries. Fifty percent of these countries are
in the tropics, 30 percent in the subtropics, and 20
percent in temperate zones. An average of 100 coop­
erators conduct the experiments each year. As a re­
sult of ISVEX participation, cooperators in Egypt,
India, Peru, Sri Lanka, and Turkey have identified
cultivars and lands for large-scale soybean produc­
tion.

Each year INTSOY publishes the results of
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ISVEX trials in its publications series. Data reported
include a computer analysis of each trial, an analysis
of combined results, and interpretations of the re­
sults. Soon after the return of production data, co­
operators in ISVEX receive a detailed computer
analysis of their individual trials.

From cultivar evaluation, which is a measure of
agronomic characteristics and the interaction be­
tween cultivars and locations, we can make some
generalizations:

- The protein and oil content of a cultivar remains
stable in different sites and environments.

- In the tropics, yields tend to be larger from later
maturing cultivars than from early maturing cul­
tivars.

- Yields are comparable in tropical and temperate
regions.

- Shattering and lodging are seldom serious prob­
lems.

- Seed size is not related to yield.

- Plants are affected more by changes in altitude
than by changes in latitude.

- Yields from a newly introduced crop are usually
good.

- Chemical composition of seed is comparable in
all environmental zones.

- Seed quality is a universal problem, but small
seeded varieties have better seed quality than large
seeded varieties.

Poor nodulation is a major problem in populariz­
ing soybean cultivation in the tropics. Eventually we
hope to develop high yielding soybean varieties with
an inherent capacity to form nodules from the
Rhizobium occurring naturally in tropical soils. The
International Institute of Tropical Agriculture
(lITA) has been conducting research to identify
freely nodulating soybean lines and to study the in­
heritance of the nodulation characteristic. INTSOY
will be cooperating with lITA to expand this work.

INTSOY's variety testing program provides a
structure for building cooperative relationships,
transmitting knowledge, opening lines of communi­
cation, developing field experience, and acquiring
research expertise. Most importantly, the program



enables us to distribute improved germplasm
throughout the world. We would like to acknowledge
the contributions of all the cooperators, who have
provided more than 140 promising soybean acces~

sions and conducted 1,800 research trials.
Breeders who wish to contribute cultivars to this

year's SIEVE and researchers who would like to par­
ticipate in ISVEX should write to Dr. Joseph A.
Jackobs, University of Illinois, INTSOY/Agronomy,
AW-117 Turner Hall, 1102 South Goodwin Avenue,
Urbana, Illinois 61801, USA. To obtain a copy of
the latest ISVEX results, write to INTSOY and ask
for the "International Soybean Variety Experiment,
Sixth Report of Results, 1978," by W. H. Judy, J. A.
Jackobs, and E. A. Engelbrecht-Wiggans (INTSOY
Ser. no. 21).

SHORT COURSES COMPLETED

Participants recently received certificates upon
completion of the two INTSOY-sponsored short
courses. Twelve people attended the course on the
Technical and Economic Aspects of Soybean Pro­
duction: Vital A. Valdivia, Chile; Mahmoud Zaki
Hassan, Egypt; Ahmad Dimyati, Indonesia; Wilfred
A. Nzabi, Kenya; Jinasiri Fernando, Denzil Fran­
cisco, and W. Ratnayake, Sri Lanka; Mahmoud Y.
Sabbouh, Syria; Elizabeth T. Marenge, Tanzania;

Mbikayi N. Tshidimba and Mukishi M. Pyndji,
Zaire; and Jacob S. Tichagwa, Zimbabwe.

Ten people completed the course on Soybean
Processing for Food Uses: Nefisa EI-Banna and Nagy
Hassan Helmy Abdel-Hamid, Egypt; Geunha Lee,
Korea; Hadi K. Purwadari and Dedi Fardiaz, Indo­
nesia; B. Ali Asbi, Malaysia; Salahuddin Solaiman,
Pakistan; Bai Dido T. Samama, the Philippines;
Nomakhosi Mlambo, Swaziland; and Mary Chamisa
Musaka, Zambia.

John W. Santas, INTSOY, led the production
course, which was conducted for the eighth time.
L. S. Wei, Department of Food Science, University
of Illinois at Urbana-Champaign, was technical
leader of the processing course, which was offered for
the seventh time.

WORLD CONFERENCE

The World Soybean Research Conference III will
be held at Iowa State University, Ames, Iowa, USA,
from August 10 to 17, 1984. James B. Sinclair is
INTSOY's representative on the executive commit­
tee. If you have suggestions about topics or speakers,
write to James B. Sinclair, University of Illinois, De­
partment of Plant Pathology, N-519 Turner Hall,
1102 South Goodwin Avenue, Urbana, Illinois
61801, USA.
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REPORT ON REVIEW OF CONTRACT

A team composed of five people recently reviewed
the current three-year contract between the U niver­
sity of Illinois and the U.S. Agency for International
Development (USAID), which funds INTSOY ac­
tivities. In its final report, the team recognized
INTSOY for several accomplishments: evaluation
of germplasm; research in agronomy and in diseases
and insects affecting soybeans; training; and the dis­
semination of information.

INTSOY now plays an important role in interna­
tional research and development. The team there­
fore recommended that funding be increased signifi­
cantly so that INTSOY can respond to the many
requests from national programs and expand its
worldwide coordination of research activities in soy­
bean production, marketing, processing, and utiliza­
tion. The team noted that INTSOY can achieve
these goals most effectively through its incorporation
as the International Soybean Center.

REVIEW OF GERMPLASM COLLECTION

Under the sponsorship of the International Board
of Plant Genetic Resources and INTSOY, a working
group met from August 9 through 11, 1982, to re~

view the status of soybean germplasm collections and
to identify areas where documentation, collection,
and maintenance should be accelerated during the
next five years. The following countries and organi­
zations, all of which maintain collections, sent par­
ticipants: Australia, Japan, Korea, the United States,
the Asian Vegetable Research and Development
Center (AVRDC), and the International Institute
of Tropical Agriculture (UTA).

The group recommended that existing collections
of Glycine max and G. sojae should be documented
further and that additional germplasm should be col~

lected in areas such as western and southern China,
Vietnam, Laos, Burma, the Himalayan areas of
India and Nepal, aI?-d Japan. Perennial species
should also be collected in Australia and Papua New
Guinea. The working group developed descriptors
to standardize germplasm records. When completed,
the list of descriptors will be used in germplasm
maintenance and in breeding programs.

CHINA/USA SOYBEAN SYMPOSIUM

The College of Agriculture, University of Illinois
at Urbana-Champaign, hosted the first China/USA
Soybean Symposium from July 26 through 30, 1982.
More than 220 scientists participated. The sym­
posium dealt with the economic aspects of soybeans
in China and the United States and provided a basis
for cooperative research programs that will benefit
consumers and producers in both countries. The
U.S. Department of Agriculture, Office of Interna­
tional Cooperation and Development, provided fi~

nancial support for the symposium. The second
China/USA Soybean Symposium will be held in
China in July of 1983. Proceedings of the 1982 sym­
posium will be published next year in the INTSOY
publications series.

PROGRESS IN TROPICAL AND SUBTROPICAL COUNTRIES

Several developing countries in the tropics and
subtropics have made significant progress in produc­
tion, processing, and utilization of soybeans in the
past few years. Benefits to the people through im­
proved nutrition and to the economy of individual
countries have been significant. Recent developments
in five countries on three continents are summarized
below.

Costa Rica. Costa Rica has developed a food in­
dustry that utilizes locally produced soybeans, pri­
marily for baby foods and bread. CARE has taken
the leadership in promoting the food products. Pro~

duction has increased to approximately 4,000 hec­
tares to meet expanding needs.

India. The heavy demand for vegetable on in
India has led to the widespread use of soybean oil,
which became popular through imports. The Madh­
ya Pradesh Oil Seed Federation Cooperative has
used funds generated from local sale of the oil to
promote marketing and utilization of soybeans. The
Cooperative is now establishing other cooperatives
for production and processing. In 1981 economic
benefits to small-scale farmers who cultivated soy­
beans as a second crop exceeded US$75 million from
the 600,000 hectares. Five new processing plants
are under construction in Madhya Pradesh, and an



accelerated national research program is under way
to exploit the protein potential for increased use in
the human diet.

Egypt. Egypt's need for oil and protein is stimu­
lating the production of soybeans. However, unless
new varieties that mature early are developed for
planting in rotation with rice, the 125,000 hectares
currently under production cannot be increased sub­
stantially. Expanded work on utilization of soy pro­
tein and modernization of processing plants will help
increase the use of soybeans.

Sri Lanka. Government and private industry are
working together to expand production and process­
ing in order to meet the increasing demand of con­
sumers for products made from the whole bean, tex­
tured vegetable protein, and substitutes for coconut
milk.

Turkey. Turkey needs large quantities of soybeans
for vegetable oil, animal feed, and protein for hu­
mans, but lack of foreign reserves has limited soy­
bean imports in the past. Turkey has therefore
started producing soybeans as a second crop follow­
ing wheat in the Mediterranean coastal area. Ap­
proximately 25,000 hectares were planted in 1982,
and the area is expected to expand to more than
100,000 hectares during the next few years.

SYMPOSIUM: SOYBEANS IN TROPICAL CROPPING SYSTEMS

The Asian Vegetable Research and Development
Center, the Japanese Tropical Agricultural Research
Center, INTSOY, and the International Institute
of Tropical Agriculture are sponsoring a symposium
entitled "The Use of Soybean in Tropical Cropping
Systems." This international symposium will be held
in Tsukuba, Japan, September 27 to 30, 1983.

The symposium has four main objectives: (1) to
examine the state of knowledge about soybean util­
ization in tropical and subtropical cropping systems,
(2) to identify the constraints that limit yields in
these systems, (3) to establish an agenda for research
on cropping systems using soybeans and cereals, and
(4) to develop a strategy for disseminating informa­
tion on soybean/cereal cropping systems. The spon­
soring organizations will provide additional informa­
tion about the symposium upon request.

STAFF CHANGE

Dr. Robert M. Goodman, virologist, is taking a
one-year leave to work with Calgene, Inc., in Davis,
California. During his absence, Dr. Jacqueline
Fletcher will be responsible for research related to
soybean viruses. Her mailing address is: Department
of Plant Pathology, N-519 Turner Hall, 1102 South
Goodwin Avenue, University of Illinois, Urbana, IL
61801, USA.
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SRI LANKA: A MODEL FOR SOYBEAN DEVELOPMENT

A factory for producing dried soy milk, recently
opened at Maha Illuppallama, Sri Lanka. The fac­
tory can produce 4 metric tons per day.

Prepared commercially, dried soy milk is one of
several soyfoods that people consume in Sri Lanka.
Many other soyfoods are prepared in homes and
villages. A recent survey in the dry zone, where soy­
beans are most commonly grown, showed that:

• 73 percent of the people have eaten soyfoods,
• 42 percent have soy products in their homes,
• 29 percent eat soyfoods at least once a week,
• 40 percent consider soyfood easy to prepare,
• 47 percent consider soyfoods reasonably priced,
• 48 percent can buy soybeans locally.

In Sri Lanka, interest in soybeans as a crop and as
a food began in 1973. Before then, farmers raised
only small quantities in the Maturata District on the
ridges of terraced rice paddies. The introduction of
soybeans in Sri Lanka, which is described here, can
serve as a model for similar development in countries
where human diets are deficient in calories and pro­
tein.

According to a government survey in 1969,50 per­
cent of ~e Sri Lankan population were not getting
enough calories, and 40 percent had too little pro­
tein. Malnutrition was most common among pre­
school children. Sri Lanka imported two-thirds of its
milk at a cost of US$9 million, which strained the
national foreign exchange. Interest in soybeans as a
food crop grew because soy milk can extend or re­
place cows' milk and serve as a substitute for coco­
nut milk in cooking.

The first agronomic trials for syobeans were con­
ducted in 1967 at the Maha Illuppallama Agricul­
tural Research Station in the dry zone. The late Mr.
William G. Golden of the International Rice Re­
search Institute/Sri Lanka Ford Foundation Rice
Project was instrumental in promoting soybean test­
ing. He also helped establish communications be­
tween Sri Lanka and INTSOY, which furnished seed
for numerous trials. These trials showed that soy­
beans are well adapted to the dry zone in Sri Lanka
and that large yields are possible.

Dr. Leslie Herath, then Assistant Secretary of Ag­
riculture, asked the United Nations Development
Program (UNDP) to support a soybean program
until the crop and its use in the human diet became
well established. Mr. M. Jalil and Dr. H. A. AI­
Jibouri, both with the Food and Agriculture Or­
ganization (FAO) of the United Nations, prepared
a proposal for the development of soybeans. The
government of Sri Lanka then submitted the pro­
posal to UNDP. In February, 1975, INTSOY signed
a contract to help the government of Sri Lanka im­
plement the Sri Lanka Soybean Development Pro­
gram.

Program leaders decided to promote soybeans for
human consumption rather than for oil or animal
feed. Dr. C. N. Hittle, an INTSOY plant breeder,
served as INTSOY project leader. Dr. H. M. E.
Herath, Deputy Director of Agricultural Develop­
ment, Ministry of Agriculture and Land Develop­
ment, served as the Sri Lankan Program Director
and Coordinator.

In the first stage of the program, it was necessary
to identify soybean cultivars adapted to Sri Lanka.
I t was also necessary to develop cultural practices for
their cropping systems and an extension system to
teach farmers the new techniques. By 1982, annual
soybean production had increased to 8,000 metric
tons, raised on more than 10,000 hectares.

During the second stage, program leaders estab­
lished a Soybean Foods Research Center, which in­
cludes a pilot plant to develop and produce soyfoods
and a training facility. CARE and UNICEF (United
Nations Children's Fund) provided funds to con­
struct and equip both.

Opened on April 29, 1979, the Center perfects
local recipes, develops and processes commercial soy­
foods, and advises entrepreneurs interested in mar­
keting soyfoods. The Home Level Training and
Cookery Demonstration Program had started in
September, 1978. This training facility, adjacent to
the pilot plant, contains 21 cooking units that can
accommodate 30 trainees at a time.

The third stage involved marketing and introduc­
ing soyfoods through various government, commer­
cial, home, and village programs. Extensive use of



soyfoods began in 1976, when CARE purchased
26,000 kilograms of locally grown soybeans for ,use
in its Thriposha feeding program. In July, 1979, the
first center for the commercial sale of soyfoods
opened in Colombo. Noodles, flour, beverage, cutlets,
and ten other soyfoods were on sale.

Soyanews, a monthly newsletter published by
CARE for the Sri Lanka Soybean Development
Program, is instrumental in promoting soybeans and
improving nutrition. The newsletter is published in
Sinhala, Tamil, and English with articles on soybean
cultivation, marketing, processing, and use.

Sri Lankans have accepted soyfoods into their diets
in a remarkably short time. This success is due to
cooperation between Sri Lankan consumers and gov­
ernment agencies. International agencies have has­
tened the development with finanCial and technical
assistance.

NEW INTSOY PUBLICATIONS

Three issues in the INTSOY publication series are
now available:

International Inoculant Shipping Evaluation, R. S.
Smith, W. H. Judy, and W. C. Stearn. INTSOY
Series 23.

International Soybean Variety Experiment, Seventh
Report of Results, 1979. J. A. Jackobs, M. D.
Staggs, and D. R. Erickson. INTSOY Series 24.

Soybean Research in China and the United States.
Proceedings of the First China/USA Soybean
Symposium and Working Group Meeting. B. J.
Irwin, J. B. Sinclair, and Wang Jin-ling, eds.
INTSOY Series 25.

Single copies are available upon request.

SHORT COURSE OUTLOOK

INTSOY will offer two training20u~ses in 1984.
Technical and Economic Aspects.~()f Soybean Pro­
duction will be held May 28 to Augtl'st 17. Soybean
Processing for Food Uses will be held' May 14 to
July 29. Participants in the production course will at­
,tend the WorId Soybean Research Conference III
at Iowa State University. Participants in the pro­
cessing course will att~np the Annual Conference

, and Food Expo of the Irist~tute of Food Technolo­
gists (1FT) in Anahei~~ California. Additional
information is available from John W. Santas,
INTSOY.

BREEDING WORI{SHOP IN COLOMBIA

The first Latin American· Soybean Varietal Im­
provement Working Group Meeting was held in
Palmira, Colombia, June' 20 to 23. Plant breeders
attended from Argentina, Bolivia, Brazil, Colombia,

. Ecuador, Guatemala, Mexico, Peru, the United
States, Uruguay, Venezuela, the Asian Vegetable
Research and Development Center (AVRDC), and
INTSOY. The group discussed those breeding
strategies necessary to develop improved varieties of
soybeans for tropical and subtropical environments.
They identified several special concerns: early ma­
turity, seed quality, photo insensitivity, resistance to
diseases and insects, problem soils .(especially acid
soils), and tolerance to high temperatures. Interna­
tional and regional cooperation will greatly expedite
progress in genetic development. The Instituto Co­
lombiano Agropecuario (ICA) and the Centro In­
ternacional de Agricultura Tropical (CIAT) were
hosts for the meeting, FAO provided the funds, and
INTSOY coordinated plans.

C)
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INTSOY RESEARCH HIGHLIGHTS: SOYBEAN VIROLOGY

Virology researchers at INTSOY investigate
many questions related to soybean viruses and
mycoplasma-like organisms (MLOs), including
their characteristics, transmission, detection in
hosts, and control. In the past year, research has
centered on three major areas: the epidemiology
of soybean mosaic virus (SMV); machismo disease,
which is caused by an MLO; and geminiviruses
transmitted by whiteflies.

. Soybean mosaic virus. SMV reduces the yield
of infected crops and· is economically damaging
in several tropical and subtropical countries. The
long-range goal of our research is to understand
the numerous ecological factors that affect the
spread of the virus and the damage that it causes.
The production of disease-resistant soybeans will
be aided by identifying and understanding the
factors that affect breeding programs.

INTSOY plant breeders and pathologists con­
tinue to develop soybean cultivars that are resis­
tant to SMV. As reported in INTSOY Newsletter
No. 21 (May 1980), our studies identified seven
related strains of SMV according to the symptoms
produced on several soybean lines. Recenily, we
evaluated a number of SMV isolates from the
People's Republic of China and found additional
strains, some .. much more virulent than those
previously known. Other experiments on seed
transmission ofSMV determined that some strains
are unstable. These genetic studies are important
for worldwide control, of this virus.

Machismo disease of soybeans. The first report
of machismo came from Colombia in 1967. Co­
lombian scientists characterized .the causal agent
as a mycoplasma-like organism.·INTSOYscientists

, recently studied a disease, in Mexican soybeans
whose symptoms closely resembled machismo. In
the affected fields we also co~lected many leafhop­
pers of the species Scaphytopiusfuliginosis, the only
known vector of machismo. Electron microscopy
revealed MLOs in the tissue ofsymptomatic plants.
We believe that the disease in Mexico is machismo,
and this finding broadens the known geographical
range of the disease.

Geminiviruses transmitted by whiteflies. A
third area of INTSOY research involves the de­
tection, characterization, and importance of gem­
iniviruses transmitted by whiteflies; Some of these
newly recognized viruses are pathogens of soy­
beans in tropical countries. The International
Crops Research Institute for the Semi-Arid Trop­
ics (ICRISAT) and INTSOY are collaborating in
a project to identify the causal agent of another
suspected geminivirus in India, soybean yellow
mosaic. Through this project, scientists expect to
identify plants that may act as sources for inoc­
ulum, identify hosts of the whitefly vector, and
determine relative abundance of this vector. In­
formation about the ecology of the disease will
facilitate' its control through cultural practices.
The study will include techniques recently de­
veloped by INTSOY virologists for bean golden
mosaic virus (BGMV).

INTSOY supported basic research in BGMV
genetics that contributed to the discovery of gem­
iniviruses. The work also led to the development
of a powerful new tool to detect and positively
identify infections caused by geminiviruses. The
research showed that BGMV is caused by a novel
kind of virus, now called geminivirus for its
unique twin-sphere shape. Most plant viruses use
single-stranded RNA to carry their genetic infor­
mation, but BGMV uses single-stranded DNA.

Further work showed that BGMV could be used
as a model for all geminiviruses. Using modern
techniques of molecular biology, we are able to
diagnose diseases as geminiviruses when infected
plants are found to contain genes related to those
of BGMV. Enzymes that cut DNA at specific sites
make it possible to obtain unique "fingerprints"
or patterns of DNA'fragments particular to each
geminivirus. Radioactive 1<ibelling based on hy­
bridization (specific bonding) of complementary
DNA is used to detect these patterns.

This approach is approximately 1,000 times
more sensitive than the alternative method, which
is based on detecting the protein of the virus
coat. Unlike the alternative method, our approach
can distinguish different but related viruses. It is
especialIy practical because it is possible to obtain



precise diagnoses from small amounts of field
specimens. The work that led to the characteri­
zation of BGMV and its application in the new
detection method shows that careful field obser­
vations and basic research are indispensable to
each other.

This genetic "fingerprint" approach has already
diagnosed distinct geminivirus diseases of soy­
beans in Colombia. It has also identified a new
weed reservoir host for BGMV. This latter finding
probably would not have been made through
conventional studies of transmission and symp­
toms because the reported experimental host range
extended to only a few legume species. The new
host is a perennial malvaceous weed that does not
exhibit symptoms when infected.

Geminivirus infections appear to be mainly tropi­
cal, but we may have identified a new geminivirus
associated with island chlorosis disease found in
the hackberry (Celtis occidentalis), a native North
American tree in the elm family. The causal agent
of island -chlorosis has long eluded researchers.
One clue was that the symptoms of island chlorosis
on hackberry resembled those induced by known
geminiviruses in several tropical plants. Using our
new genetic detection method, we quickly iden­
tified the diagnostic features of a probable new
geminivirus.

We are now applying this detection method to
the diagnosis of suspected geminiviruses from
around the world.

Please contact INTSOY for more information
on this research. Samples of SMV-resistant cul­
tivars are available to cooperating scientists on
request.

INTSOY EXPANDS REGIONAL SOYBEAN COLLABORATION

After ten productive years, the partnership
between the University of Illinois at Urbana­
Champaign and the University of Puerto Rico,
Mayaguez Campus, ended in October, 1983. INT­
SOY plant breeder Dr. Luis H Camacho has
transferred to the Centro Internacional de Agri­
cultura Tropical (CIAT) in Cali, Colombia. He
will work closely with the Instituto Colombiano
Agropecuario (lCA) and with soybean improve­
inent· programs elsewhere in the region. Dr. W.
Chris Stearn, INTSOY microbiologist, is now
stationed at the Asian Vegetable Research and
Development Center (AVRDC) in Shanhua, Tai-

wan. Dr. Stearn will conduct microbiology re­
search programs in Asia. Closer collaboration with
CIAT and AVRDC will strengthen INTSOY's
regional research and development activities.

Dr. Camacho's new address is: CIAT, Apartado
Aereo 6713, Cali, Colombia. Dr. Stearn can be
contacted at AVRDC, P. O. Box 42, Shanhua,
Tainan 741, Taiwan.

SEMINAR ON SOYBEAN UTILIZATION FOR AFRICA

The International Institute of Tropical Agri­
culture (UTA), INTSOY, and the American Soy­
bean Association are sponsoring a seminar on
soybean uses at UTA in Ibadan, Nigeria, Decem­
ber 5 to 9. African scientists and administrators
will discuss ways to promote soybean use in Africa.

SECOND CHINA/USA SOYBEAN SYMPOSIUM

The Second China/USA Soybean Symposium
was held in Jilin Province, People's Republic of
China, July 28 to August 2, 1983. Twenty-five
scientists from the United States and sixty Chinese
scientists presented papers and discussed current
research activities. The U.S. Department of Ag­
riculture, Office of International Cooperation and
Development, and the Chinese Ministry of Ag­
riculture, Animal Husbandry, and Fisheries spon­
sored the symposium.

WORLD SOYBEAN RESEARCH CONFERENCE III

Scientists who plan to present papers at the
World Soybean Research Conference III at Iowa
State University, Ames, Iowa, USA, August 12
to 17, 1984, should contact Dr. Walter R. Fehr,
Department of Agronomy, Iowa State University,
Ames, Iowa 50011, USA. Information about the
conference is available from Dr. Fehr.

SOYBEAN GERMPLASM DOCUMENTATION

At the request of the International Board for
Plant Genetic Resources (IBPGR) Soybean Germ­
plasm Advisory Committee, INTSOY is conduct­
ing a survey of soybean germplasm collections
maintained worldwide. Survey questionaires have
been mailed out and prompt return would be
appreciated. If you have a soybean germplasm
collection and have not been contacted, please
write to INTSOY. Survey results will be published
by INTSOY and IBPGR.

o
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SOYBEAN RESEARCH NETWORK

INTSOY, AVRDC (Asian Vegetable Research
and Development Center), and UTA (Interna­
tional Institute of Tropical Agriculture) are de­
veloping a Letter of Agreement to cooperate in
regional soybean improvement networks for Latin
America, Asia, and Africa. The networks will
strengthen regional cooperation among soybean
scientists and accelerate the development of high­
yielding cultivars that are adapted to local con­
ditions and cropping systems in the tropics and
semitropics. UTA will lead the African net~ork,

AVRDC will lead the Asian network, and INT­
SOY will lead the network for the tropical regions
of Latin America and the Caribbean Basin. Net­
work activities in Africa will be planned during
the annual meetings at UTA of the High-Yielding
Varieties Technology Project funded by the Com­
mission of European Communities. A workshop
in Colombia in June 1983 laid the groundwork
for the Latin American network. The planning
meeting for Asia was held in July 1984 in Indo­
nesia. AVRDC, IRRI's Asian Farming Systems
Network, and INTSOY were the sponsors.

The networks will initially emphasize cultivar
improvement activities. Cultivar trials, composed
of the best entries from international organiza­
tions and national programs, will be established
for each region. The international trials will com­
plement the regional trials and, where appropri­
ate, they will be integrated with them.

Representatives of the networks will report to
the world soybean community at meetings such
as the World Soybean Research Conferences and
the annual meeting of the international agricul­
tural centers in the Consultative Group for In­
ternational Agricultural Research (CGIAR). A
new International Soybean Research Newsletter
will also help to disseminate information.

Research and development activities in other
aspects of production, processing, and use may
be added to the regional network programs in
the future.

INTSOY TO STRENGTHEN UTILIZATION RESEARCH

In the early 1970s, USAID funded an active
INTSOY utilization research program. But as
research funds were reduced in the mid-197Os,
INTSOY had to rely on other sources of funds
to conduct soyfood utilization research. The
United Nations Development Program (UNDP)
sponsored activities from 1976 to 1981 in the Sri
Lanka Soybean Utilization Project, and we had
a separately funded USAID project in Peru from
1977 to 1981. These projects established strong
utilization programs and developed processing
technology and extension mechanisms appropri­
ate for other countries.

In the middle of 1984, INTSOY channeled
some resources from its current USAID research
contract to a modest soyfood research program
at the University of Illinois at Urbana-Champaign
(UIUC). We are working to improve processes
for making soy beverages, to develop a range of
extruded soy products and uses for whole soy­
beans in village and home processing, and to
evaluate simple oil extraction techniques. Initial
activities are modest but they will help scientists,
government officials, and private industry estab­
lish regional and national soybean utilization pro­
grams. The Department of Food Science at VIVC
recently moved into a new research facility that
has the most modern food research processing
equipment.

INTSOY is now talking with UTA, AVRDC,
and UNDP/FAO about possible cooperative uti­
lization activities "in Africa and Asia.

ASIAN SOYBEAN NETWORK MEETING IN INDONESIA

INTSOY, AVRDC, and IRRI, in cooperation
with FAO, sponsored a meeting of Asian Soybean
Cultivar Improvement Scientists in Indonesia from
July 16 to 22, 1984. Forty scientists from 17
countries attended. Participants toured soybean
growing areas prior to the two-day meeting, where
they reviewed current activities of national pro-



grams and developed plans to strengthen regional
cooperation through the establishment of an Asian
Soybean Collaborative Network. Most Asian
countries are interested in increasing production
to help meet the rapidly expanding demands for
edible oils and soyfoods.

NEW INTSOY PUBLICATION

International Soybean Variety Experiment,
Eighth Report of Results, 1980-1981, by J. A.
Jackobs, C. A. Smyth, and D. R. Erickson (INT­
SOY Series Number 26) is now in print. Single
copies are available upon request.

ASIAN SOYBEAN UTILIZATION WORKSHOP

The Sri Lankan Soybean Project and INTSOY,
in collaboration with FAO, CARE, VSAID, VNDP,
and VNICEF, will hold a workshop at the Soybean
Foods Research Center at Gannoruwa, Perade­
niya, Sri Lanka, from January 14 to 26, 1985.
The workshop will concentrate on the organiza­
tion of national soybean projects and the utili­
zation of soybeans in foods and food products
that appeal to the eating habits of Asian con­
sumers. Food scientists and processors, nutrition­
ists, home economists, policy makers, and admin­
istrators who manage projects designed to establish
soybean production and expand the use of soy­
beans for human food will benefit most from this
workshop. Contact Dr. John W. Santas, INTSOY,
for information.

INTSOY SHORT COURSES

In mid-August participants will receive certifi­
cates for completing the two short courses spon­
sored by INTSOY. Sixteen people attended the
course on the Technical and Economic Aspects
of Soybean Production: V Tun Thein, Nyunt
Nyunt Wai, and Shirley Smellie, Burma; Wang
Peiying and He Zhihong, People's Republic of

China; Eduardo J. Mata M. and Luis Ricardo
Quiros V., Costa Rica; Yehia Soliman Gayed,
Egypt; Titis Adisarwanto, Indonesia; Toru Ka­
wakami, Japan; Arsene Williams Randriama­
monjy and David Rakotoalivao, Madagascar; Mir
Hatam, Pakistan; Shu~Ching Wu, Taiwan; Supon
Thanooruk, Thailand; and Stanislous Nkumbula,
Zambia.

Ten people participated in the course on Soy­
bean Processing for Food V ses: Ileana Granados,
Costa Rica; Balint Czukor, Hungary; Kyong-Soo
Hwang, Korea; Dulce Maria Munoz-Perez and
Eduardo Ignacio Molina C., Mexico; M. Akmal
Khan, Pakistan; Guillermo Reyes V., Panama;
Khanyisile S. Mabuza, Swaziland; and Scholastica
Mabuya and Eleanor Muzyamba, Zambia.

John W. Santas, INTSOY, led the production
course, which was conducted for the ninth time.
L. S. Wei, Department of Food Science, VIVC,
was technical leader of the processing course,
which was offered for the eighth time. Write
INTSOY for information and dates on next year's
courses.

INTSOY NEWSLETTER

The INTSOY Newsletter is available in three
separate editions: English, French, and Spanish.
Readers who want to change from one edition to
another should write to INTSOY, stating language
preference and current mailing address.

INTSOY Newsletter es disponible en tres edi­
dones separadas: ingles, frances y espanol. Los
lectores que deseen cambiar de edici6n pueden
hacerlo escribiendo a INTSOY especificando el
idioma preferido y direcci6n postal actual.

INTSOY Newsletter est disponible en trois edi­
tions differentes: anglaise, fran~aise et espagnole.
Les lecteurs desirant changer d'une edition a
l'autre devraient s'adresser a INTSOY en indi­
quant la preference de langue et l'adresse postale
actuelle.

INTSOY, a program of the University of Illinois at Urbana-Champaign, cooperates with national,
regional, and international organizations to expand the use of soybeans. INTSOY provides
equal opportunities in programs and employment. The INTSOY Newsletter is supported in part
by the U.S. Agency for International Development (USAID); the views and interpretations are
those of INTSOY and should not be attributed to USAID or any individual acting in its behalf.
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INTSOYDe elops New Techniques ForCommercial Soymilk Processing

One of the best mcthods ror convert­
ing ,oybeans to a high-quality fllo

is to producc the beverage kno\', n a,
;.,oymilk. Commerci<.ll processing:
equipmelll for making ,Ierile soymil"
in containers at an average capacity of
2.000 Iiters per hour is currently
available for [>urchasc from a numher
of sources at a cost f several million
doll'u·s. At present. however. there is a
lack of inexpensivc equipmclH and
proven pr cessing techniques for
producing slerile product tit volumes
larger than the home level anelle;.,s thar
600 10 XOO liters pcr hour.

As a result. I TSOY research
conducted hy utili7<lIion program leader
Alvin I. Nelson and rcearch associate

ing-Wood Yeh has focused on scaling
up improved so)'milk processing
techniques from Ihe IaboralOry to the
medium comm rcial scale. A cOl11mer­
cial supply of soymilk is especially
imp rtanr for p ople wh are allergic to
the lactose in cow's milk. The di;.,com­
fon caused by lactose il1lolcrance limils
intake of milk as a source of protein.
This condition may also inlerfere with
the absurption ur prolein and uther
nutrients.

Although Ihe problem is less
severe in the nited tates and ~urope

the inahility to digest the milk sugar
lactose occurs widely in developing
nations. Rates from 50 p ITent to
almost 100 percent have been n:eorded
among p pulations in Asia. I\fri a. and
Latin America.

Research a"o\:iate 'in~-Wood Yeh adjush
lol'u-lllal;lI1g cquipmcnl adaptcd I'm

produ\:ing ,oYl11ilk. After pa"ing IhrOllgh a
rolating 'crcell. Ihe sO)'l11ill; flow, into a
holding lanl; (Ici"i l. The ol;ara or residuc
(holtom) \:all b..: u,..:d il11m":tltatel~ in bal;ing
or tli ied 1'01' lah~1 usc ;IS a hi~h-tihcr nour.

Because ,o~ milk contains no
lactosc and is kss co.'tll' 10 produc,,:, it
ulTers an aHractive allernali\ e 10 CO\\ 's
milk for hundn.:ds of" milliolls of people
in developing countries. as wdl as
many people in devdoped countries.
So)milk is also l'olllpletely free of
choksterol. which make, it especially
appeal ing for health food markets
around the world.

Till: new commcrcial-,cak
pI' cessing tl.'chniquc bl.:ing t1l:"eloped
by INTSOY represents a major ,tep
t{)ward meeting thi, hugc worldwide
need for soymilk. The proce,s begins

with '0) beans that have hecn clcaned
and sl/ed. The beans are dried by
forced air in an oven and splil whil '
\lill hOI in a dehullcr roller. The hull;.,
and the cotyledons are then separated
u,ing an ai I' blower.

Overcoming the sO)lnilk acceptarll:e
problem. Th..: next 'teps in the com­
mercial pro '1.''0' arc crucial for pre\ ent­
in!:). the heany flavor that has made
traditional soymil" produl"ls 1,1I'!1ely
unacceptable to people outside Ihe
Orient. This di,tinctive beany flavor i,
caused by the action of an en/yme in
the soybeans when they arc ground and
exposed to moi\lure and oxygen.

The basic !la'l)r problem. how­
ever. was solved a, early as 1970 with
a beverage developed by food scientists
at thc Univcrsity of Illinois. The pro­
dUL"1 i;., made by cooking. and grinding
the beans in a l,vay thai inactivates lhe
ell!) me \\ hich causes the objectionable
Ilavo...

The method known as the Illillois
finKe,s utili/cd the whole soybean and
produced a soy beverage wilh bland
l'I<1vor. excellent suspension stability.
and good flavor characterislics. SerioLis
acceptance problems ensucd. however.
because the product tended to leave a
chalky feci ing in the mOLith. Patellt
restrictions further limited u,e of this
process in m<lny less developed areas.

Morc ree'ntly an inexpcnsi\'c
tellllliqLle was delcloped I'or preparing
soymilk at the home and villaQe levcl.

113 Mumford Hall, 1301 West Gregory Drive, Urbana, Illinois 61801. USA; (217) 333-6422



INTSOY New. letter

Th improved home allll village prepa­
ratinn proce ~ in simplified form i:-. a~
follows:

• Blanch \\'hole dried beans in
boiling waICr containin~ a small
amount of sodiul1l bicarbonate.

• Drain the blanch water. add
boiling watcl'. and grind the beans II al
eleclri' blender or hand grinder.

• Slir the ~IUlT) well and filter with
a rinely I'.' ven. moisl chee.;e loth.

quee/'e out as much mil\.. as pllssi.11e.
• Simmer the filtrate.
Heat treatment is the most impor­

lant slep in preparation of soymilL
Wh n making the slurry, il is absorule­
I)' necessary to hydrate and thoroughly
heal lhe raw:-o beans before gl'inding
them to prevent development of the
Iypical beany f1avOf'. The cntin: cook­
ing pn1cess also aJequalely destro ~

Ihe ant/nulritional trypsin inhibilOr.
Longer lhan recommended boiling

limes will reduce lhe amounl of protein
in the final pr ducL The concentralion
of solids can be adjusted according to
Ihe final use of the s ymilk.

For the commercial proce<;s. the
cleaned. dehulled sLlyheans arc firsl
blanched in a boilillg v.ater. Long
cooking lime~ lower Ihe recovery of
nUlrient:-. Vcry :-hort coo"ing. limes are
inadequate to destroy Ihe 'n/'.yme lhal
causes lhe beany Ilavor.

After draining and rinsing. Ill\:
blanched beans an: continuously
ground in a hammer mill wilh boilill!.~

waleI'. The final concentration of '\01 ids
in Ille soymilk can be conI rolled at Ihis
staoe by adjusting the 4uantit)' of grind­
ing water.

The soymilk is til n continuously
exlra<:lcd from Ihe ground slurry using
the roller extractor from an <Idapled
tofu machine. The slurry is firsl passed
through a rotating cylindrical screen to

sep<lr<lle the soymilk and r :-.idue. Any
leftover slurry is squel:l'.ed with a roller
and recycled illlo Ihe intake reservoir.
In the final steps. the soymilk is sim-
m r d. and then pasteurized, homogc­
ni/'.eu. and packagcd.

The e luipmelll that has been
adapted for Ihis proc ss is widely
available and relatively inexpensive.

Developing tom mercia Iproducts. An
excellent. oymilk c nlaining more Ihan

2

fi c pcrcelll prolein has already beel'
prepared usin!? Ihis scaled-up methocl.
At thai concentration. abOlll ten kilo­
grams of dehllllt:d soybeans are neeced
10 pI' J I e fi ft Y ki lograms of s }yrn i I.;.
This producl contains aboultcn p'rc~nt

lotal solid:-. That comparl:~ to ow's
milk which h<ls Icn to Iwelvc pen.:enl
solids. including. about four percent
pr tin.

The obra or resiJue from the
commercial process can he used il11m ­
diatcly in baki ng or dried for laler usc
as it high-fiber flour. The okara con­
tains nboul eight percent protein on a
wet basis or about forty percent on a
dry basis.

This soymil" is a bland product
highly suilable for making soy yogurl.
soy ice cream. and oiher dairy analogs.
Yogurt is a tasl)' and nutriiious producl
made by fermenting ~ow's milk to form

an ncidic gel. Soy yogurt is made using
Ihe same cullure as for regular yogurt.
The sll:pS for mak ing soy yogurt arc as
follows:

• Manufacture of the so)'mil\...
• Formulation of lhe soymilk with

sucrose and dexlro.,e.
• Pasleurizati n and hom geniza­

lion.
• Inoculation and incubation.

Soy yogurt contains less lolaI acid
Ihan regular yogurt and should have
widespread consumer appenl. The
culture for soy yogllrlmust be carefully
maintained. It should be transferred 10
fre..;hly pasteurized cow's milk or
soymilk aboul every olher day. The
lemperature and lime of ineuhat ion
should he carefully conlrolled. Soymilk
must be properly pasteurized to prev nl
contamination.

A small amount of added sugar
promotes the fermeniai ion. Differenl
sugars or sugar Olixture~ pn du
some\ hat different flavors in the final
product.

A good· tasting ice cream can al '0

hc preparcd from Ihis soymil" and
added vegelable oil. It i~ f0l111ulalcd
and manufaclllrcd as in lhe conven­

lional dairy icc cream process. Soy ice
cream stores well and has good melt­
uown characterislics. his soymilk also
....houl·1 be nearly ideal as a base for usc
in commen:ial sorl-ser e machines.

The equipment used in lhis

research could be easily adapted 10 a
commercial soymilk operation wilh a
volume of J0010 200 Iilers per hOUL
Wilh a larger roller extractor, Ihe
capacity could be expandeJ to 'lbout
60010800 lilers per h ur.

A soymilk plani producing 100 to
XOO liters pcr hour would be much less;
expensive than available turn-key
operations. Smaller processing planls
Ihat prepare pasteurized pI' du IS f r
local rather Ihan nationwidc distribu­
tion would nOl neeLl co~tly aseptic
packaoing equipment.

This cosl saving could be panicu­
larly imporlanl for promoting soymilk
in areas where there is a strong need for
a high-protein ht:v raoc bUI only a
limiled amount of investment capital.

Oil From Extrusion/
Expelling Retains High
Omega-3 ontent

A number or recent reports indicate
Ihat dielary Omega-:~ fally acids

have a benefical effect on cardiovascu-
lar diseases. Invariably. Ihe Omega-3
fnlly acids deserihed are those types
presenl in fish oiL Recently. some
researchers have suggesled lhnt
Omega-3 in Ihe fOllll of alfalinolenic
acid. which is found in vegelable oils.
may also he beneficial in Ihe diet.

Raw soybean oil contains an aver­

age of seven 10 eighl percent naturally
ccurring alfalinolenic acid. In mOSI

cases. the Omega-3 is partially de­
stroyed during Ihe normal refining pw­
cess. The exact amount lost depends on
the degree of refining.

But, Wilh a new technique devel­
oped by INT OY researchers Alvin I­
Nelson and WilmOI Wijeratne. almosL
all the Omega-3 in soybeans can now
he reraineJ in a wide range of food
producls. The succ ss f lhis method
depends on combining extru.-ion
cooking with conlinuous mechanical
pressing of .,oybeans.

The e:r.lruder is used to condition
lhe soybeans before they nre processed



Utilization pr gram leader A. I. Nelson holds a ~alllpl' of uil from cXlruucd s\lyb~,lns passed
once through a I11cchani al expeller. RcsL'an:h indil'ale~ Ihal Ihis hlghl:: ,table natural oil
retain~ virtually all of 1111: Omega-.1 faclor lhal occurs in raIl so)'hcans.

in Ihe mechanical oil expeller. The

soyh ans remain in the extruder for a
shOJi time at high temperatures. The
shon cooking time destroys antinutri­
tional agents such as the trypsin inhi­

bitor. The Omega-3 and other impor­
iant nUlritional components. however.
arc not harmt:d by this process.

The highly. table oil from this prJ­
cess retains virtually all the Omega-3
found in raw s ybeans. The content 01'

Omega-3 in soybeans is much higher
than corn, coconuls. palm kernels. and
sun!lowers. all of which have less than
one perceni. The only common food
crop that has more Omega-3 than soy­
beans is rapeseed. which has ten
percent.

On lhe other hand. fish oi I aver­

ages about twenty percent Omega-3.
University of Illinois germplasm ex­

pert~. however. ha e already identified
several soybean v. rieties with c ntel1L,
in the twelve to thirteen percent rangl:.
Through genetic enginccring. it illay be
possible to devel p new varieties for
making soybean oil wilh Omega-3
contenls equal t r high I' than that of

fish oil.

The sOybC<lll oil froill th Xlru-
sian/expelling proce. s could also quile
easily be made inlo salad dressing and
mayonnaise. uch fami Iiar products
containing the Omcga-3 factor would
certainly have mu h gr ater onsumer
app al than the fish-oil supplements
that arc being widely marketed.
Therefore. if alphalinolenic acid proves
to he as effective as the Omega-:~ in

fish oil. lhe n:latively high content in
soybeans creates trcml:I1i.Jous pOklltial

for marketing the oil made using this
ne\\' concept.

INTSOYPlans
Expanded Cooperation
with Utilization Project
in India

I I TSOY i~ moving ahead Wilh
plans to expand its soyht:an ulili/.a­

tion effort in I ndi,1. During a reccnt
visit 10 India. I TSOY director llarold
E. Kauffman mel with officials from
the Central In"ilUte of Agricultural
:.ngineering (CIAE) in the stalc of
Madhya Pradesh. Discussions centered

on increasing the intcrchange of infor­
mation and personnel and on ways 10

promote ae t:ptance of new soy foods.

In recent years. India h,tS increased
its soybean production 10 about
I.OOn.DOO hectares. Because of the high
demand for edible oil. morc than a
dozen solvent extraction plants have

been constructed in the major ~rowing
an~a., of Mauhya Pradesh.

Allhough large paris of the Indian

population do not consume adequate
amounts of protein. m()~t of the protein

Illeal is exported ratht:r than u'>ed as
human food. As a result. there is in­
creasing interest in small- and medium­
scalc soybean proccssin!!. technoillgies

INTSOY Newslelter

Ihat could incrt:ase the u"e of so heans
as human I' od.

CIAE was established in 11.)77 to

und nake research and extension aCli­
vities and 10 apply engineering technol­

ogy to increase ovemll agricultural pro­
dUClivity. Recently, Ih' U.S. Agency
lor International D velopmenl(USAID)

ha~ initi.llt:d a live-year ~oybean pro­
ce~sing project in collaboralion with

IAE in Bhopal and G.B. PallL Univer­
sity f Agriculture and Technology in

Panll1agar.

The soybean utilization suhproject
operales within the Post Harvest
Research Division of CIAE. A new
pilot plant ancllahoratory facilily,

I hieh is being buill with funds fr m
the USJ\JI) project. ~h uld be com­

pleted by the end of 19X7. CIAE
scientists have already developed new
processing elluipl11cnt and a number of
new soy foods induJing full-fill :uy

!lour. soy paneer, soy clal. soy snacks,
and soy !lakes.

The institule is located in Ihe cen­

ter of India'." largest soybean growing
area. Current plans arc to tran IeI' tech­

nology developed :It rAE 10 the soy­

bean growers' cooperatives ill Madhya
Pradesh. The cooperatives are especial­
ly interested in increasing the amount
of soybeans used for human food.

ince its estahlishment in 1979. lh<..:
M.P. ~tate Coop rative Oilseed Feder­

ation (Oilfed) has been the driving
force behind the expansion of ,>oybean
pI' duct ion in this region of India.
Oillcd', approach is 10 provide soybean

farmers with complete serv ices, rang­
ing from production inputs 10 help in

marketing and processing.

Each f the 600 co()peralive~ in the
federation provides the opportLinit for
introducing Il<..:W soyfoo Is and process­

ing leehni4ucs developed by IN .OY
and CIAE into th rural comll1unities of
central India. Ir the.T foods and tech­

niques are widely accepted in Madhya
Pradesh. this collaborative pro~ram

could serve as a Illodel for other areas
of India.

CIAE agricultural engineer

Jaswant Singh rcc nlly spent ei,,!ht
w eks doing research al the I 1'. Y

proces. ing pilot plant. Current plans are
for I ITSOY food scientists 10 visit
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.n iversity Officials Tour INTSOY Research Facilities. A.I., c1sondisplaysnl'larrayof
illnll\',ui,'c so. hean food prudlKh for visiting Uni er.. ilY or Illinois ofrit:ials. int:luding
Presidel1l Stanley O. Ikenberry and memher' of Ihe state Board of Trllstec~. The group was
au;ol11panicd on its lour by John R. Campbell, dean or the College of Agrkullure. and Donald
A. Iioll' director or tlte Agricultural . xperiment 'talion.

INTSOY Newsletter

CIAE and cooperate on improving food
quality and on a study of the applicabil­
ity of the combination extrusion/expell­
ing proccss to Indian conditions. In
addition. B. P. Ghandi. a biochemisl
from IA . will visit INTSOY during
his upcoming trip to the United States.

I TSOY Ho ts Visiting
Chinese Scientists

I NTSOY and the University of
Illinois Food Science Dep.ll1ment

arc currently serving a.s hosts for two
visiting scientists f.-omtl1' People's
Republic of hina. Engineer Jai-Kun
Dai and assistant en!::ineer YUhOllg WlI
of the Scientific Research Institute of
Food and Fennentation Industries.
Ministry of Light Indusl!). Beijing.
will spend ahout one year at the

!liversity of Illinois.
During that time. they will c'onducl

collaborative research with Professor
Lun Shin Wei of thl: INTSOY stafr \jnd
Professor Ricardo Villota of thl' ~ood

Sci nee D partmenl. The visit is SpUI ­

smed hy the Ministry of Light IntlLlstry
and the United Nations Development
Program (UNDP).

The institute's primary aims arc to
promote Ihe growth of a modern food
industry with traditional Chinese fea­
tures and to improv the utilization of
national food resources through re-
s 'arch and dcvelopmcl1l work. Dai
~erves as th 1 ader of a group that
specializes in exploiting new technolo­
gics for using soybeans as human food

A particular interest has been
introduction of new soyrnilk technol­
ogy into China. As a result. hina has
recently begun commercial production
of a soymilk with a bland flavor thaL is
su itable for a wide range of consumers

Another major area of intere~t is
soy protein texlurization and funclion­
ality. Research in the Food Science
Department will focus n ways to
improve the 4uality and llavm of tex­
lurized vegetable protein. Work with
INTSOY will center on extrusion
cooking and home and village soybean
proc ssing techni4uc..

Dates Set for Processing
Course in Sri Lanka

T he dales January 11 to February l.J.
Il.JRR have now been confirmed I'm

lhe course "Soybean Processing For
Food Uses." Instructi n will take place
at the Soyabcan Foods Research entre
in ri L~\I1ka. The course is sponsored
by INTSOY and the. ri Lanka Depart­
mellt of I\gricullUre in Peradeniya.

Major topics include extrusion
technology. soy beverage ancl dairy
analog processing. preparation or
weaning and breakfast foods, mechani­
cal expelling 01' oil. soybean protein
and isolate technology. and home-scale­
preparations.

The choice or Sri Lanka as the
course site has special significance
because of the country's remarkable
progress in the past decade on the
promotion or soybeans a. 11lIman food.
The course therefore of 'ers a uniliue
opportunity to share Sri Lanka's
experience in establishing a ~oybean

industry and to gain vuluable insights
into the opportunities and problems
confronting similar efforts in develop­
ing countries.

The course fee of US$2.()()O per
parricipant covers training cost·. in­
structional materials, and transportati I

cluring the curse. InternationaltnlvcI
to and 1'1'0111 Sri Lanka is 110t included.
Each participant should bring at least

USSLOOO to 'Over living expenses
during Ihc course.

Names and bi graphical data must
he submitted before ovember 15,
!lJR7. Anyone who wishe. 10 reserve a
place in the 1988 course in Sri Lanka m
wants additional information ~hould

ontact: INTSOY, University of Illinois:
at Urbana-Champaign, I 13 Mumford
Hall. 130 I West Gregory Drive.
Urbana. Illinois 61801. U A: or Mr.
Cecil Dharmacena. Soyabean Foods
Research 'entre. Department of Agri­
culture. Gannoruwa, Per,tcleniya. Sri
Lanka.

The l~TSOY Newsletter is published
quarterly by the JllIemalional. ybcan
Program 01' the University or illinois ttl
lJrhantt-Champaign. I. TSOY Director
Harolel E. Kauffman. Editnr: Robert
Wynstra. I T OY is an alTinnative actio""
equal opportunity 'l1lployl:r.
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INTSOY Research Focuses on Green Soybeans
as Commercial Frozen Vegetable

'0. 37
Octoher 19 7

I{CCCIll ficld triah have cont'imlcd thai a l'olllbine-type ~rccn bcan picher can cfIC(.'ti\l;ly
harvest and dcpod ill1l1latlln: ~n.:cn ~o~ [n;:IIl' ill the l'idd. This rcsean:h al a lesl plol n 'ar
Belvidere. Illinoi.,. I>, a (.'arried oUI in collaboration II ilh the Green Giani t1il ision or Pill,hur~.

A major focus of current I fTSOY
re earch i the development f im­

mature green soybeans as a commercial
frozen vegetable. Certainly no other
vegetable can match soybeans for nu­
tritional alue. Green oybean·. for
example. have an a erage of 12 percent
protein on a wet basis, compared to 7.6
perc nt for lima bean~ and 5.4 percent
I' I' pea. n ex ellent ur e f e en­
tial vitamins and minerals. green soy­
beans also contain th Omcga-3 factor.

Green soybeans are already popular
as a food in the Orient. In Japan, they
are served in the pod as a snack food.
Frol'.en soybeans in the pod are regular­
ly imported to Japan from Taiwan.
Green s ybeans are even imported into
the United States to meet the demand
from Oriental speciality foodmarkel. .

The potential for this product. how
ever. ha~ been largely untapped outsid
the Orient. evertheless. numerous
highly positive taste tests of green soy­
beans cooked after being fro/en indi-
ate that the product could have Wide

appeal 'aten alone, useu in fro/en din­
ners and vegetable mixes, or markeled
a~ a pecialty Oriental r d pI' duct.

The main obstacles to the develop­
ment of green soybeans as a major
commer ial product in th nited

tales arc problems in harvesting and
breaking open the pods during process
ing. In the Orient. the green s ybeans
are generally picked by hano or with
simple harve ting equipment ano arc
frol.en in the pods. These methods.
however, are inadequate for harvesting

and processing green soybeans on a
commercial scale of seve al hundred
million l..ilograrm.

Developing new harve ting and
processing technique. As a result.
research at I TSOY has centered on
developing improved harvesting and
proccssing tcchni4ues. The results of
1986 f'ield trials conducted in coopera­
tion with the Joan of Arc division of
Pillshury showed that available green
b an picking equipment c uld ea. ily
pic I-. 60 to 70 pen:ent of the immature
beans in a single pa. s. This rate com­
pares c10s Iy to the results in mmer­
cial pea. green bean. and lima hean
harv sting operations.

rdinary field varieties, rather than

the vegetable type.-, were founu most
suitable for commercial harvesting.

1ajor difficultics still remained
hecause the equipment used in these
trials docs not separatc the ..;eeds from
the p ds during hal" sting.

After harve.-ting. the pods were
cleaned of debris. \Iashed. blanched in
boiling water for at lea t four minutes.
and cooled \\ ith \\ ater. The pod' could
then be opcned to release the seeds
with much less applied force.

New field trials. Most important I}.
preliminary r suits from rec ntly
completed field trials indi ate lhal
immature gre n soyb ans can also he
effectivdy harvested usinh a c mbine­
type green bean pil:ker. The mudel

113 Mumford Hall. 1301 West Gregory Dri\e. rbana.lllinois 61XOl. LS : (217) 333-0-+22:



\Iore Ihan 60 peop'" ,llll:nclcd a r~ccl1l ~oybcan procc"in!! anclulilization workshop in
I.amnia. Durin,!! ,1I1110\t a \\eek of training. participants gained ..:xtcnsivc "hands-on"
l xpcricnce on ways to incorporate soybeans inln local food uishes.

Zimbabwe and Zambia Move Ahead
on xpanded se of Soybeans

I T, Y ('wsklll"-

Sf> (171 OG B picker. de\'eloped hy the
Frank Ilalllachek achine Company of
Kc\\allne . Wi\c(m~in. not only ClIh

(ml! han c~b. it ,"~O kpmh and ck;\Il~

the bean\ in the field. Ihercb) eliminat­
ing 1l10\t of the proces~ing prohlelll\
cneounlen.:d \ ith ordinary harve\ting
tcchniqu s.

Trials with the Ilamachek comhine
were conducted in collahoral ion with
th Green Giant divbion of Pill\bur,
on a onc-hectare le,t plot near Belvid­
ere. Illinois. Test runs were carried out
in mill-August 1(.)1<7. Each se\\ion
inciUlkd tVoo pa"st:" cowring four 7.-­
cent im ·ter row" f soyhean~ over a
di~tanct: of ab ut l)(lmeters.

The SO) hean varieties used in the
trials were Hack and BSR 201. \\hich
arc hoth sl,mdard field varieties from

alllrity Group II. Ilarvesting took
pl<lce abou' XO day~ aner planting.
during the R6 stage when the beans on
Ihe four uppermost nodes almu\t filled
lhe pods. Moisture content of the bean"
1llea~ured Irom 6R to 72 pen:ent.

Depend ing on the variet and the
planting d'lle. green soybeans can be
harvC\led from 60 to l)O days alkr
plaming. The heans an: optimum for
har esting during a one-week to two­
weeh period. This compares with a
harvesting period of only a few days
for peas.

The average yield for these prelimi­
nary runs \ (IS ab ut 2.000 hi) grarn~

per hectare. The Hamachek \:omhin .
operated efficiently with only minimum
modification'. to the screens and
blowers. U:.ing. ,I smaller ~creen sile
undouhtedly would increase the yield.

The combine effectively remuved all
stalks. leaves. and pods. and left only
small debris mixed in with the seeds,
A fter removal from the field. lhc heans
were cleaned in a reel-rod washer.
)Ianched. recleaned. and quick-frozen
at minus 4() d grees C.

Several more field trials will he
r quir d to perfect adjustments on the
h<lnesling equipment, Further work i~

needed to evaluate different varieties
and tu determine the best ways to sron~

and package the beans. arketing and
economic studies arc also needed
hefore the product is read) for \\ ide­
wread production.
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R n:enl trips to Africa hy I TSOY
direclllr llarold E. Kaullman and

utilization program leader I"in I.
Nelson revealed an unprecedenled
surge of interest in expanding the usc
of \llybcans for both animal feed and
human foud. Zimb,lbwe ilnt! Z,lInbiil ill
parlicular have had trcmendous \UlTCS~

incrcasing the usc of soybeilns.
In Zimhahwe. the soybean sector of

the agricullUral econoJl1) continucs to
grow despite one of lhe worst droughts
on record. Soybean production. whieh
leads the oibeed :.eclor. reached a re­
cord of ~Iightl) 1110re Ihan 100.000
melril: tons in IYX6-IYX7. This level 0.'
production compares wilh R2.0(X)
metric tons in the previous year. when
wealher conditions were much bCller.

The large inerea:.e in soybean
production was .\limulatcd by higher
governmcnt price. which encouraged
a shift fro 111 maize. Allthc soyh an oil
and most of the soybean mcal arc
consumed locally.

The driving force behind the e.xpiln­
sion of the soybean industry has been
lhe COOl eralive Oilseed Producers
Association (COPA). Al the annual
mel:ting in Ilarare. members of COPA
predicted a crop for next year or
I:::!5.000 metric Ions. or is intensi­
fying the search for new processing.
lItiliLati In. and marketing inno\ations.

1'0\\ \;'r~ c~pcL'ially want to incrl:asc
the usc of soybeans in food.

Nutres'o Foods Ltd. in Hanr h(ls
recently begun using a new INSTA
PRO 600 extruder to make textured
vegetable prolein and olher soyfoods.

nsiderable markels for extruded
products already exist both within
Zimbal1\ e und throughout Ih region.
The company expects a market in the
country for aboul 20 mel ric Ions of soy
meal eXlenders alone.

Several Zimhahwean companies
have expre"sed str ng. interest in the
new extrusion/expelling yslem devel­
oped by I T OY researchers. This
system would allow deL'cntralization fo[
some of the pro 'essing and markcting
of edibl il and high-pr 1 in meal.

Zambia emer~es as soybean process­
ing leader. In Zambia. the soybean
industry is one of the few bright spots
in the economy. During the past five
years. soyheans have developed into all
established crop. Production has in­
creased from aboul 5.000 hectare in
!lJX2 to more than 25.000 hectares this
year.

Production was down this year on
hrge commercial farms because of the
drought. But. produclion on the nearly
13.000 small farms coordinated by lhe
LI T Company of Zambia has ill­
crea'ed 10 more than 7.000 metric tons.
Most of (hese farms arc located in the
north where th dr ught has been less
"evere than in th soulh. Prediclions are



that, because of recent price increa:.es.
overall soybean production could reach
more than 100.000 metric tons by 1990.

Soybean utili;;ation worl-- in Zambia
b gan with the training of several h me
economists at INTSOY short courses at
the niversity of IIlin b and in Sri
Lanka. The extension wing of the Min­
istry of Agriculture and several private
volunteer organizations have further
promoted home soybe, n use.

previous visit in 1985 by Is n
help d spark the rapid introduction of
extrusion cooking by several priv,ltc
companies. This action. in turn, led to
th widespread 10c,,1 marketing of rull­
fat soy meal and the introduction of
several foods fortified y s y.

The commercial processors an.: now
rapidly expanding into new product
areas. The a ailability of these new
products. along with improvements in
the lJuality of traditional pro lu h. has
opened up many additional markets for
soyfoods.

The Lee Yeast Company in Lthaka
has purchased two I STA PRO 600
extruders and recently ord red two
more extruders. The company is selling
full-fat meal for animal I' cd and incor­
p rating soy flour into bread.

The S y utrienh ompany is
operating rour IN TA PRO extruders
and has ordered one more. The com­
pany is making full-fat meal for animal
feeu and has hcgun producing a soy
meat extender. The market for the meal
is already very strong. with a produc­
tion level of about 30 to 40 tons per day
1'01' animal fe d. Additional production
of ne ton per month is used for meat
extenders and bread supplements.

ational Milling Limited. the larges
milling company in Zambia. has been
pleased with the animal feed. tocl--s
obtained from Lee Yeast and Soy u­
trients. National Milling is particularly
anxious to use suy in maize mealy meal
and bread. The extrusion/expelling
process i" of spccial interest b'cause
the resulting defatted meal would he
ideal for such products. INT$OY
recently has :Cnt samples of partially
defatted meal for testing in Zambia.

Interest is also very high in Zambia
for increasin,!; the use of soybeans in
the home. A soybean re 'ipe bo k wa.

recently puhlished and has been el1lhu­
siastieally received. The home econom­
ics section of the Ministry of Agricul­
ture is particularly int rested in e pand­
ing its training effort.

R cently, a major soybean process­
ing and utililation workshop \ as held
at the the Univcrsity ofl,ambia. The
first part of the session covered new
cOl11m rcial-scale processes and u"es.
The second conccntrated on h me and
village soyfood preparation.

. I. elson and Wilmot Wijeratne
from I TSOY. Ilea-Ran Ashraf from
Southern :Jlinois Univcrsity. Karl
Weingartn r from the International In­
stitute of Tropical Agriculture (lIT ) in

igeria. and lien Jayawardena rrom
the oyab~an Foods Research entre in
Sri Lanka served a: gue,>t instructors.
They conducted the \I'ml--shop in colla­
boration 11'. ith a numher of soyb'an
experts in Zambia. including Fred
Javaheri, Joe Temb'l, los ph Malwl,.'.
Kathryn SiandwcDl, and hahala
Malwe.

Cooperative Efforts
in Nigeria Aim to Increa e
Soybean Use Acros Africa

I TSOY is currently eollahorating
with the International Institute )1'

Tropic,,' Agriculture (II A) ill Ibadan.
Nigeria on ways to expand soyb an
proces-;ing and usc throughout Africa.
Thl:. igcrian government, working in
collaboration with IITA. has also
provid'd essential research guidance
for the current surge in new soyhean
production and processing technoh1gies.
in Nigeria.

Soyheans were first introduced inlo
ig ria about a half cenlury a20. Much

of the production is c ncentrated in the
northern slates of Benue and Kaduna.

he 1110-;t widely consumed soyfood in
the country i\ soybean dawa-dawa. a
fermented and dried product that is sold
as ,I wafer.

Dawa-dawa. also known as iru in
some areas. is traditionally made from
the :eed of tht: 10 USI bean Iree. Soy­
beans. however. h,IV proved a highl)
nutritious and inexpen ive suhstitute

INT OY ew~lelter

ror locust hans. According to a IYR4
survcy b} IlTA. about 60 pl:reent of
dawa-dawa producer, u,e soybeans.
while another 20 percent use a comhi­
nation of \oyheans and !oeu,t heans.

D"w,l-lla\\a is used to Ilavor \OUps.
stew'>. and sauce'>. After soaking in
waler. the wafer is crushed and added
to di'>hes during cooking. Another
metllod or using the dawa-dav. a w,lfer
i.\ to pound the dry \\ afer and add it to
dishe\ a'> a PO\\ der.

In Ihe soybean marketing center of
Kafandwn in southern Kadulla stall:.
groups of \\'om n operate COllage
industrie'> that prepare eOTllmercial
quantities of \oyhean dawa-dawa. The
product i. purchased hy trader\. who
sell it throughout Nigeria and as far
away as amcroon. had. and Niuer.

SO) beans are datively nev. in the
,outhwo;:\tern part or igeria. There are
signs. ho\\'e"er, of rapidl) mcre<l,>ing
inkre"l. II 'A stall in L'(ll1ahoration
~\ ith the national program la\1 year held
utiliwtion training Sl:' ion'> that attract­
ed more than I '() participants in Ondo
st<lte. Othl:r training C '>ions at 34
villages in Oyo st<lle and at the KersC)
Children', flome nearOghomo,hoal\t1

drew,>trong attendance,
Ahout thrcc years ago. thl: childrt:n's.

clinic at the Ker.'>ey I lome started using
soymilk and soy-Iortilied weaning
roods to l:omhat the childhood malnu­
trit ion known as I-- washiorkor. Soy­
hcans proved to he the most effecti vc
and least expensi (' source of high­
qu,lIily protein. The clinic now us s
almo·t two tons of soybeans a month.

Follow-up studies indicated that
mmt of the mothers of ex-patienls al
the clinic continu I to cook soybeuns at

least once a week in their homes. Due
to the rising demand for further train­
ing. the Raptist Ilo'>piwl and the
W men in Development enter at
Oghomosho have established regular
sessions ncar the Kersey Home. By
19R6, more than 3.000 1,lrtllers in Oyo
tate were growing soybeans on small

plol'> totaling I,O()() heclar ;;.

Commercial processing in Nigeria. In
the comll1 rial seclor. se eral ntw
processing m thod;; and product~ ha e
heen introduced in recent years. 0)
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meal for the rapidly growing poultry
indu:try i:-, now the most import,ulI
commericul soy product. A numher of
companies. however. are moving into
Ihe production of soymilk. high-proteil
soyloods. ;1I1d edible oil. Both Food
Specialiti "Limited and malltree

il!eria Limited arc im:reasing, the usc
01 soybeans in inrant and hr akfast
cereals.

During a single :ix-month period illl
I<;IX 7. more than 30 businesses and
individuals contacted JlTA tor tcehni­
cal advice on opcning or expanding
.oyhean proce"sing operation". Flanncd
proc :-.sing racilities ranged from small­
"calc roa:-.lers for preparing animal feed
to largc-scale . olvent extraction plants.

E 'tru:-.ion cooking in particular has
recentl} had an increased impact in

igeria. Local proccs"ors have 'llread}
purchased at lea:-.t ["our INSTA PRO
extruders. These purchases have al­
!()\\cd expanded production or poultry
feed and full-fat soy nour for human
con"umption, Thl.: new local proccssinl!
capacit~ has hecn especially important
hecause or government restril-tions on
importing "oy products.

Soybean production has more than
doubled in the la"l five years in re­
sponse to the growing demand and the
compl icat ions caused by the lad. of
foreign exchange to import soyhean
meal. The 19ln crop is estimatcd t be
at le,lst 125.(JOO met ric Ions. uch of
th' produt:tion incrca~e on both larg
and. mall farms rcsulted becau.T of the
current high ca'ih price.

I TSOY's experience working with
liTA clearly indicates that cxpunsi n of
so bean use in igcria and throughout
Africa will require tile introduction of
new products. prOl:e"seS. and equip­
melll aduptablc to frican village-level
operation". collage industrie.... and
small-"cale processing clllcrpri."c".

Further wor" is also needed on rood
cornhinations that fit African ta... Ies ,lI1d
l'ooking mcthods. In addition, there is
an urgent need for im:re;....ed training of
hume economi:-.ts. extcn"ion wor"ers.
and olher rural development workers
on improved. oyhean proces.... ing and
home u"e_

Swaziland Businessman
to Open Soybean
Extrusion Operation

F ollowing a December 1986 visit to
the I TSOY pilot plant. Dale

Allen. a ommcrcial fanner in
Swal.iland. is moving ahead with plans
to inslall an extruder for pl'Ocessing
s ybeans. With the purchase of an
INSTA PRO 600 extruder. he will
bee me the first commercial soybean
processor in Swal.iland.

Allen hopes to market both animal
feed <lnd soy-fortified flour. A key
factor in the decision to JTlO e into
soybean proc ssing is the strung
demand for high-protein meal for the
rapidly growinJ poultry inuustry.
Another important clement is the "een
int r sl in soy foods as a source of
much need d protein in the local diets_

Thc increased interest in soy foods
can b traced back to 1982 when two
participants from wtl/.iland atlcl1ded
the I TSOY pro essing short course.
A survcy at the time indicated that 30
perccnt of the children les~ than five
years old suffered stunted growth
because of protcin deficienci s. As a
result. the returning participal1ls began
promoting the use of soybean.' thr ugh
the horne cconomic" section of the

inistry of Agriculture.
Later the cropping systems progr;lIn

f the U.S. gency for Internatiomd
Development ( SAID) h gan working
with the home economics se tion to
prumote usc or soybeans in the rum
areas. Products which are being pro­
1l100cd include roasted soybeans and
soy-fortified mealy meal.

CAROl Project Plans
to Introduce Soy
Proces. ing Equipment
in Belize

S K. Sinha of the Caribbean Agr ­
• cultural Research ,md Devclop­

ll1entlnsliwte (CAROl) and Jack
Bacho!cr of IIEMONICS Interna­
tional Consulting recently conf'crred

with INTSOY reo earchers on ways to
increase soybean use in Belize.
Production in the ountry is currently
limited to about 25 hectare' f farmers'
demonstration plots near the experi­
ment ·tation at Belmupan. Several 10 al
farmers, however. arc planning to g
into commcrl'ial pr du tion in 19R8.

A key objecti vc for the Commer-
ialil.ation of Alternative Crops Project

sponsored by CAROl is the introduc­
tion of small- and medium-scale
soybean pro essing technologie for
production of feed for the swine and
poultry industric and full-fat flour f r
human consumption. One pro essor is
currently using simple roasting to
produce animal feed and meal for a
local nour mill.

A large market already ex ists f r the
few available soy products. There is
strong inter. t in expanding production

f current product· and introducing
new products such as edible oil and
tlour for tortillas. Plans are underway
to work with a local businessman to
purchase an improved soyb an roaster.

The project is strongly considering
the introduction of an extrudl.:r to
produce full-fat soy meal and a variety
of maize-soy products. As demand
increases. the extruder could be
coupled with a mechanical expeller for
th production of defatted soy meal and
badly needed edible oil.

A major concern. however. is the
extremely high cost of electricity and
diesel fuel in Bcli/.c. One possible plan
i!> to offset the high power costs by
marketing an array of value-added soy
pro luct ....

The I TSOY Cl\osleltcr is publi~hed

quartcrly h) the International Soyhean
PlOgram of the lInivcrsily of IlIil1oi~ at
l rhana-Champaign. I TSOY Director:
11;lrold E. Kauflman. Edit r: Roberl
'W) lbtra. I TSOY is an affirmative uction/
equal opportunilY employer.
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I SOY Plans Joint Research
to Promote U e of New Technologies

'0.31\
January 191\R

T o prolllOle Ihe use or nl:\\
soyhean proee'Sing technolo­

gies in devt'!oping coulllrics, INTSOY
hih iniliall.'d a major collahorali",~

research errort wilh BAR E\pOrl/
Import Incorporated. This ne\\ COIl\­

pany plans 10 l11i1rkl.'t a rull rilng.l or
mcdiulll scale SO) hean proccssing
s)slems hased ontechnnlogy dcvt'lopcd
by INTSOY. Products made wilh this
equipment \\ ill range rrom hig.h-protcin
r\:\:u ror li\(:Slod, 10 so)'milk and so)'
Ilour for human ennsumpllon.

II'\TSO'r \~111 work \\ilh BAI~

E\plln on a \aridj orJoint n:Sl'ardl
<Iui\ illes spilnning a 1..+ monlh pcriod
Ihrongh laic rail 19XX. This work
coil1\:ides \\ ith the closing or the
I T. OY pilot plant during. lhe ~ 1.-+
l11i Ilion rcmodell ing projcet undcr\\ a)
at the llniVl;rsny or Illinois' Ag.licul
lural Bioprol'l'ss L,borator).

The collahorilli,c res\:arch con­
ducted .it Ihe BAR E\port facililies
initiall) "ill roclls on refining the
cOlllinuous coml1lercial proccss thai
comhincs c\lrusion cooking. \\ ilh a
mechanical oil pre"" to produce
paniall)' defatted so: I11cal and edible
oiL Lalcr 'ITorts \\ ill incllldt: (h~\ elop­
ing or a I11cdium-, calt: pilot plant ror
produl,tion of "oymilk, SO) )ogurJ. anal
SO) ice 'rcam. The BAR E>-.porl fa('ili y
\\ iII also servc as a major demonst ra­
tion and training cenler,

BAR E'\llllrl i" onc or rive elllreprc­
1ll:urial busincsses launched und 'I' Ihe
agribusiness incubator prognlm at the
lIniver,ily of 1IIinoi,. It recently Illovcd

from till: Supported Research Incuh.llnr
Building atlhe University to larger
commercial facilities north or Ihe
campus.

The clll1lpanj was founded hy Ram­
lakhan BGJOuram. who is miginall)
rrom Tl'iriuad. IIi, partner in thc
'\fxlndnl npcralion i\ Indiana husiness

111an Da\ d (iunsalillus. Richard elson
will scrVL' as Ihe compan)'s vice
presidcnt of op 'rations, BAR E\pol't
e. pel'ls to have a rull) operational pilot
plunl in place by carl) "pring 19XX,

13,\R E\Pllll pre,idelll Rall1l,,'dwn HOlldram
ulnkr... \\ ilh INTSOY lItili/alilln progr'lI11
leader A. I. \:Ison durin!! coopcr,lIi\ c lrials
ill lhe Bi\R E\p0rl research amllraining
laeilitic' in rhana. Illinois, lh\: loeu' DI
this l'\.llahorati\c dlllrt j ... rcfinemcnt of nl'\'..
nkdiul11-,calc. l'llllllllcn:i" I '0) hean
PI\lCl''''ln~ ll'chniyucs lkvelopcd h)
I TSOY.

M'lrkCling appropriate technology
s~ stems. Thc Ullllpan) plan, 10 focus
on appropri'lle pnK'l'ssing technologies
Ihat aI" aceessihle In as lllany develop­
Ing cOllntries as possihle. These
techniques will cover bOlh wei and dry
prot'e sin!:! of SO) heans, he wei pro­
l'essing systcms arc aimcd at 10\\ 'CO\t
producllon or a bland-tasting so}nlil"
"uitahk for a '" ide range of L'onSUlller\,

Ilow'\ '1. BAR Export initiall) wtll
l'on~'CnlralC on five di Ikrclll dry pro­
l'essing s) stem" The h'ast expensjn: is
,I bil,it' ,,}stem lhat indllde' all extrutkr
and simpk added eqnipment slleh a\ a
mtll. a l'ooler, and a l'ullcr. II will al\o
olTn <I basic oill.'\tra('tlon Sy'lCI1l
,uilahlc I'or all tradilional oil-hearing
ll'Ops, ThiS unit con,i,ts 01 an expelkr
\\ ith a roa"ting pan and a filler press.

I \\0 additional S} lems are b;I"cu 01'

lhe e\lrusion c\pelling lechno)og.
<.beloped hy 1i'.T. OY, These \\-ill
include Ihe ha,ic e\lrLllkr and expellcr,
as well as \'al'ious extra items such as
mi wr.s and oil degul1lming \;In"s. The
l'ompan) also \\ ill niTer a simple
soyblalll'1L'anln2 and dl'hulling sy.stcm.
In addilion. Bur Export plans 10

de\dop <I simple kil for making
SO) hcan roous in the hOlllc.

Most systems al'\: pric'd from ahout
~2().()()O 10 SI 00,000, 'I'll ' CO'1 tover,
all equipll1l:nl needed 10 produce a
finish'd product but excludes pacbg­
ing expense\, BAR Export, h wev..: ...
will provide direct assistance in
dcvcloping appropriatc packaging,
labeling, and produu I'onnulalions.

113 Mumford Hall, 1301 West Gregory Drive, Urbana, Illinois 61801, USA; (217) 333-6422
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tedllliqucs for hOll1e cooking of soyn.:an, 10 lrainee' al the rCl'cnl worbhop in Zambi".. he
sl'"iolls hl'ld al Ihl' Univcrsil} of Zall1hia allrae cd nUlrilloni,ls. hUllle CCOl1lll11i'IS and
l'vl~l\\ion \\or\..ers irnnl lhroughoul Ihe l'ounlry.

INTSOY Newsletter

Potential l:usloll1ers range from
governmenls and coopt'ralives 10
individual enln:preneurs and farmers.
They v\ ill he ahle to purl:hase 'quip­
ment separatdy or as a prefahricaled
processing unit that ciln be shippcd on a
s" id and sel up nearl) an) v.here in the
world in a mailer 01' days. The company
also will provide rull b"c"-up supr0rl,
rrom lechni al assislance 10 lraininl! and
management help.

Pril:e quolal ions ror equipmenl are
already p'nding I'm a number 01
countries. including Nigeria. Zamhia.
Tan7ania. Zimbabvv e. Cololl1bia.

rindad. Jamaica. amI Sri anb. The
company is also mar"cling CXlnHkr and
extrusinn-expelling syQel11s !() rllrmCrS'
cooperalives and grain elevalors
throughout Illinois and the midweslern
Uniled Slates.

Soybean Utilization
Workshop
in Zambia
Attracts Almost
100 Participants

A s part of a m"jor trainillg erforl
in Arrica, INTSOY utili/ation

program Ieadcr Alvin I. 'clson and
resellrch a, sociate Wilmot B. Wijeratnc
pluy 'd a lead role in organiLing and pre­
senting a major SO) lxan utili/ation
worbhop in Zan bia, Thl' 1\1.0 separale
sessions on l:omnll:rcial soyhean pro­
cessitH? and homc and \ illage USl' or
soyb\.'ans allractl'd nearl) 100 panil:i­
panls rrom U()\efl1mcnt ag 'l1l'ics, Ihe
University or Zal1lhia. and rri\'ale
industry ,

Thc \'llr" shop \\ as joilltly sponsnred
b) the gO\ernmenl of Zamhia, th\?
Zamhia Agrieultur\.' Rcs\?arch ~1I11.!

E tension (LAM R:) ProjCl't. llll:
"nadian Intern"tional Developmenl

I\gl'nl') ( II 1\ l. and pri\ ate IIldllslry
SOUI'C\?S in Zambia. hed .Iavaheri,
nation,,1 SO) be,lIll'oordinalor, acted as
worbhop coordinator, Joe Tell1ba. h\?ad
or the Crop Science.; Department at th'

ni ersity or Z"mbia, arranged al:li\ i-
ties at Ihe lI11i vcn,it) , and 0\ al ) t rs.

2

Jr. orthc ZAMARE Projl'ct served as
Ihe worbhop chairman.

The session In "Indll~lrial Process­
ing am.! '. c of oyheans in Zambia"
opelll'd on Octoher 6, 19X7, at the hell
Oil Company meeting rOOIll in Lusa"a.
Till' morning activities included lectures.
and video tape present,llion, by ,1\, l.

elsun or INT 'OY and Karl Weingart­
ner. food scienti~l from the Intern'ltion,,1
InSliiute or Tropical Agricullure (I ITA),
The prescntat iOl1s rocuscd lll1 dry
e\trusioll prol'c:-.sing or ~ hole soybeans
1'01' buth human !'ood anti animal feed.

During Ihe aftcrnoon. Ihe group
moved jusl sOUlh or LusaLI 10 Ih\? ce
Ycast Company racilities. Thc highlight
\\ as a de!llonstration or Ih\? nc\\
Icchni4ue Ih,1l l:ol1lhin..:s cXlru:-.ion
eoo"ing \\ ith a mcchanical oil e~pdlel

to producc high-qualil~ edible oil and
rood-grade ddall\?d meal.

The one-day v\ or"shop ur .\\ '1Il

(lv'rllov. cnl\\ d or more Ihan 50 people
rrol1l hOlh inulIslry and gll\ ernmel1t.
PartiCipants sho\\ed.l strong illielesl in
.111 ,ISpel:!s or l'oll1llll'rcial SO) he.ln
ulili"lllllll, Throughout the sc inn, Ihe~

~I "cd speci fic ICl:hnil"11 liU ·"lions.
\\ hich produl'l'd an importallt illll'r
ehangc or practical intnrm:ltlllil.

\, orkshop nn home <llld \ illage usc (If
..O~ bCUllS. The l:OmlllelTial session was
!oll(lI\ed during October 12to 16. I<)X7.
by sessions Oil hOllle and \ ill:tge IIsC of
SO) beans 1'01 hUlllan food. The fi Il:-dil)

\HII"'shop <It the University of Zamhia
allracled almo~t 50 hOl1le cl:onomi:-.ts,
nutritionist~. and field e tension
~orker:-.. The auditoriulll of Ihe Animal
Science Departmelll and Ihe laborato­
ries or Ihe rop 'ienee Departmenl
PI'()\ ided Ilcarl} ideal sl'\lings for the
galhering

The workshop was divided into
threC' parIs: sludent interaction, leclure:-..
and practical demon~lraliolls, In lhc
Sll\llenl illlcraction sessions. the parti­
cipants spokc about their home areas in
Zambia and lhe imp,Kt th'll in(;l'l'ased
usC' or soybeans could make in their
cOl1lmullitie.s. The leclures covcred Ihe
local 1'0 d silLiation, SO) bean use in
Zambi". and the role or soybeans in
improved nutrtlion,

Wil1l1o[ Wijeralne or I TSOY.
ElIcn Ja) a\\ ard na or the Sll) abean
FOOds Research Cenlre ill Sri Lan"a.
Karl Wl'lngartl1\.'r of lITA, anu I tae­
R,II) A:-.hraf of Southern Illinois
Uni\erslt) served as gll 'sl Insll'lIl'WI,
ror Ihl' sessions, LeCIUrl'rs rrom Zambi,
indudeu . Chinlu. K. , ianuwa/i. , .
\lahu)a, M, h\ala, and J. T\.'lllba,

S '\'('ral Zambian gO\Trnml'nl and
uni\crsil) SO) 11I.:al1 \?\perts. inLiuding
B. Luo/h)a. R, Dadsoll. R. Kaillona,
.lIld J, Multla. served as IOl'alchairper-

OilS ror the various sessions. Russell
Mulde, dirl'clOl 01 "griculture. and
Bhani Palel. deputy director or
agriclIllllre, rll'l:senled the ('pellinc and
dosing remar"s respeclive ),
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More than a third of the worbhop
time wa~ ~pent on practicall.kmun'itra­
tions and hands-on studel1l participation.
Jayawardena Wit\ in 'harge of the o\er­
all soybean cooking demonstrations.
while Ashraf concentrated on the pre­
paration of traditional Zambian ret'ipe~.

Tht: twu lab sessions \lere run I:on
I:urrcntly to ac ommodate all the partici­
pants and to allow them to he i 11\ olved
in a('tulli cooking. The groups were
rotated so thaI everyone 'ipent tillle in
each of the hlb se~~ions.

The ani itics featured dispb) suI'
soybc~H1 meat \uostiwte'i. dry lkhulling.
soy curry, tofu relishes, soy protein
isolates, defalled and full-fat nOlll,

soymilk, and variou~ types of roasted
soybeans. J1"OUp members showed
special intercst in simulatl.'d meat
producls,

The group was divided into four
parts to r pr \ent the nonhwe~tern,

central and southern. easlern. lind
copperbelt pro il1l:es, SchoJaslil:a
Mabuya at'ted as thL' local a~sistant and
presented demolhtrations of ho\\ to

make soy ll1unkoyo and soy \ausage, On
the last da), particip'lI1ls developed and
prerared new soy-ba\ed foods compat­
ible with Zambian tastes ~lIld melhods or
preparation,

All the traditional foods I:untained
'ioybeans as an additional in!!rediellll I'

as a sub\titute for ground nUl~ or mellt"
The recipe included porridge. ll~hiIl1a,

vegetable n:li~hcs. meat reli"he\. 'ill)' nUl
tTul1l.:h, and banana sllYl11i Ik,

The program provided a \twng
balance of in~lru("lion und practical
experience in preparing \0) food.
\hor! lcst .it the end of the \C\~ion

\hl.med lhat pariicipant~ clearly under­
'olood Ihe ha\ic concept-. used to prevent
olT 1"1.1\ or, inactivate antinutrititlonal
faCIOr\, and leduce cooking tilm:.

Re\ult' of Ihe \\ orkshop indieall.:d
Ihere is greal potential for using
sO} bean, in lhe preparal ion of the
I.arnhian 'itapIe food called nshil1la, This
is a gruel prepared dail) from CI. rn
Illl:'ai. The corn rneal. aho knm\ n local!)
as me.lly meal. i'> I:cnlrally prnccssed I'm
retail sale \0 con'Ulllcrs, This centraliLa­
tion create'> the potential for efficicnl
and \I idesprcad fori ificat ion with ~oy

protein,
Te'it, carri d out at the National

Milling ompany ofZamhia confirmed
that mealy meal coulL! be fOrlificL! \\ ith
I:; perceni 10\\ -fat \oy flour v. ilhout
affecting IhL' acceptahility of the n~hima

made from the blend, orficiab wen.'
oplil11i,tic that fortified product\ could
0' 'llcees\fully marketed if the needed
soy l10ur v. as availabk,

In addilion, the worbhop has
'ipar"ed strong inll.'I't'sl in a long-tt: I'm
so beiln utili/ation program thai wmlld
include the u~e of mobile unil'i 10 Girl")

delllonstrations into the lick!. I!l)u\e­
wi\e~ would he trainet! hO\\ to properly
lise SO) hean\ in the home preparation or
n~hillla, Further work i\ abo needed In
in,ure a beller \uppl_ or high-qual it)
so)beans for making hUlllan foods,

INTSOY New. letter

Extruded Soybeans
Produce Pork
Higher in Omega·3

C on'lllnel'~ ma) \oon bc able to
buy healthicr pork v. ith three or

fOllr limes a much Omega-3 rallY acid ...
ilS standard ham and loin cut " i\c ord­
ing to ne\\ research by INT, OY. this
dramatic IllCl'l'a,1' in Omeg,,-3 can be
aceolllplished ~imply by reedilll pig a
dil'l of 20 percent extruded ~()ybean"

In the slLld) Conducted b) Pr()fc~sor

Robert Easter from the Departlllcnt of
Animal Science atlhe lInivcr"ity of
Illinois. a control group of pig~ was fed
a normal diet of corn and 'olv nt­
e\lracted meal. \I hill' another group
received a diet of corn and e\lrudell
II hole soybean~. The f 'eding look
place luring the pig~' rini~hing pcriod
frolll about 54 10. ilogram\ to market
(Ieighl of about 110 kilogrilnl\,

Tis~ue \amples were t"kcn al
slaughter and anal)'/ed 1'01' Omega-.1
content. The hthoratory work b
I T, OY re~e;lrch a\\()ciate Tsao-Ming
Wei \h<med thatlhc Omega-3 conlent
ror variolls cuh l)r meat frum pig, red
t:\trudcd \oybeans wa\ enll\i\tenlly 25(,
In -HlO perl:el1l higher than thm rrom tIll
control gwup, whidl rel'eived the
\landard diet 1.11' corn ano ,0Ivel1l­
e,tracted meal.

hlr c\amrlc, in Ihe ham muscle.
pi!!., frum the COllIn I ..'roup had aboul
.20 percelll Om !!.il-3. comp"red to
ilhout .50 percent ror pig, Oil a diet or
t:\truded \o)b an ,Tht loin me"t fWIIl
the cOlll101 group ,,11(1\\ cd only about
.(l~ percent Omega .1 The amount.
ho\\ev 'I'. innca\ed to Ilearly .35
pnclnt for the group that was fed
c'truded \oyhean\. or \uheutaneous
fat, Ihl.' Ic\d increased from about, ()
peITel,( II) 1,2 P 'I 'L'lIt.

I he key 10 the proCI.'\\ I'> the
tl'nt!ellcy of pigs and other nonluminalll
animals to depll\it dietal) lat in thl.'
ti\sue, Changes in Ihl' diet. therefore.
are lNlall)' n:l"lccled hy change, ill the
li~'lle. In this case. Ihe result of feedini!
a dll.'l of e'lruded SO) heans \\as a
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I T. OY cwslcttcr

marked incn;a~e Df Ollleg<l-l in thc
li"ul",

The ~ouln~ of thi~ 01llc~a-J i, Ihc 7
to X percenl Ihal OCL'llr, naturally in
'0, bl:,IIl' in Ihe form of alpha linolenic
aciu, Earl ier work by I TSO re­
searchers showcd cle<lrly Ihal virtuall
all thi~ conl"nt i, relained in Ihc fullfal
'llybean Illeal pnlL'cS\cd hy commercial
eXlrusion cDoking,

The Oml'ga-l I'l'Om sll)'hean"
ho\\'c\l'r, OCCllr, in le\\er amount- and
is ,Ii~hll)' dil'l'cl\;1lI in COIllIHI,ition
from lhal ,'muld iu lisll. Tlw nael
amounl of Omeg.a ,\ Il\;elkd in the
human dil:t I\:main\ a suhject 01'
contrmersy, But. ifthc qu.ulIil)
eon,unleu is imponant. po k i, dcad)
lhe \\ inner o\cr fj,h in the a\crage diet.
Recenl ,lali'lic, sho\\ Ihat pcople III Ih~'

Lnitcd St:ltes cal <In a\ erage of (1:­

pounds or porI-- pcr y 'aI', compared Lo

only 1-1- pound, of I'i,h,
Moreo\ er. Ihcn: <Ire :1 number (1\

\\ a), to rurther ilH:rease the Ie\ cI of
Omega 3 in porI--, In fact. Ea,ter i\
convi'Ked Ihat Ih~' pi!!,' die" l',I1\ lx'
adJusl 'd l() produce \\ hale\ er le\ cI,
l1ulri(loni\1s determinc an: he'l ror
human health.

/\ major po"ibilil) i, 10 cllupk Illi'
techniqu.: \\ ilh n':\1 r.:parlltioninp
ag 'nls Ihat reduc.: the amount or rat in
Ihe pig', UII 'ass, Thl' re,ult ShllUld h.:
Il:ss o\'l:rall fal cOlllelll and a PO'lili\~'

change In Ih.: compo,ilillU of the
r.:maining rat hy r.:plaClng Illueh of Ihe
,allualed fal conl':l1l \1 ith Ihe healthier
Omega .I faIt) acilh.

AlTording 10 I-:<l'll'r. Ihis Il' 'hniqlll'
cOlild pla~ a Iniljor roll: ill 11llpIO\'ln,\:
lhe con,um'l imai!l' of porI-- in the
I 'nited State ... , Major prol'l'''lllS ll1ay
e\ en us\: it a, marl-- 'ling tnol. 'I his
chang.:, in turn. could Icad c\ enluall)
to Ih.: appeanlnc.: or IlC\\ lk ... igllci Clil
01 porI-- in Ihe ... upcrmarl--l't m.:al ca,e,

]\10... \ IInportantl). produl'crs can u,e
this technique easil) h~ simpl 'substi­
tuting extruded ...0) hean, for normal

de '''llled SO} hl'a n me." duri ng the
fini ...hill~ period. 0 major l'ilallg.:' in
feeding tcchnology arc nceded. Prlllluc­
er... can usc lhe ..am\, c01'l1-l1a cd
ralion.... Ihe ,amc feeding 'ystem,. anl!
the ...ame mixing proccdures that lhe}
\\ mild normall) lise.

As a result, I'm farnkr~ who find an
c(OnOmil' auvantage in extruding their
0\\'11 soybean\, Ihe increasc in Omega-J
would h an 'xlra Ihat cssentially cosl.
nothinl-!

Extru ion And
Oil Expelling Project
Planned for Community
in Tanzania

T he 'jomhc Di ..aricl Council and
Ihc Soylec Reslan.:h I-oundalion

or Fcrndal.:, Michigan arc 11100'ing ahcad
on plan ... for a commUnil) -based
e,lrusion eool--ing and oil expt.'llil1!l
'ntcrpri,e in Ihe Tan/anian cil) or

jomh'. The project. which" a\'aiting
finallunding hy LII\oICI:I·. al'o \\ould
Inl'lud' an c'trusion-l'xpelling pilot
planl at Tan/ania .... Sol--oine lIni\l:rsity
of :\gricultun:. Technical support \\ ill
hL' provided h) C(\ThUllanh from So~ Ie "
B,\R I:xp,)rl. I STA PRO, and

I 'T.OY.
rhl' goal 01 lhe projecl I' to II1crea,L'

nutritional nluealion and to l:,pand
proc~'"ing (If ,unrJol\ er ('ed\ and
'0) beans thl oughoul the jomhe
Dislricl. rho.' re'L'Mch (lpl rallon ;It

')ol--oilll'L ni,cr... it) \1 ill focu, 1I1

pnlCe",lng local erop\ into eXlrudCl
food product'> and dl'll'rl11inini,! Ihl: 1110,1

acceptahl' 1'01 d 1:1 tl' .lI1d t.:\tures. Thl'
pri, ale. communit) -ha,ed laeillt) al

.I0mbl II ill l:ll1pha,i/e praetil-"I
training and proUUL·tIOIl of lin: ... loc\-.. I'cLd
and human food.

Implcmell<ltion of thl' projeci \1 ill Ik'

l'an icd nut in cooperation II ith Ihe
l\jomhl' I)"lril'l Trusl <lnll the Njoll1bl'
I)C\l'Il)pmenl CO!1wration. Initial \Ior"­
\~ ill ccnl '1' on dc\ c!opment of ...mllld
marl--eling. and manag 'n1cnl pnnciplcs,
r\dditional plan call for cSiahli\hing
se\ eral commercial food and Iivestoc:1-­
feeding operations. il1l'luding ,I restau­
ral1l, a d ll1on,tration c.:nt.:r, and local
dislribulilln nel \\ or\-.. s.

The proposal further PH\\ ides for
a...... islanc' in !lalhering. data on .:xisling'
,ol·ial. economic and nUlritional
problcnh in villages throughout the
distric!. Empha~is \1 ill he plaecd on

including local womcn in all phases of
planning and implementing Ihe project.
It is hoped that the scope or the project
eventually can hc expanded to includc
towns anu villages in th neighb ring
Iringa Region.

INT OY Presents xhibit
At Major Soybean
Co ference

A t thc rcque:.t of the Land of
Lincoln Soyh'an "oei'llion.

I TSOY rel:entl p,lrtil'ipated a... an
c\hibitor al Ihe annual om-Soy
Conrer'nee in P.:oria, Illinois. Thl:
event. \\ hidl \1 a, held November 23-2-1-,
19X7. al Ihe Peoria Ci\ic Center,
,Itlralted everal hundred SO) bean
produl:cr "nd proccssors from aero"
the 1l1Id\\c,tern Uniied States.

Th' I TSOY di,play W;I\ located in
thl' main "Soy World" exhibit area
adjacent tn di'phl~' from the All1erican
SO) hean t\\sol'iation and from lhc
Archer Daniel, Midl<lnd ompany, The
e\hihil pnn ided an opportunit) for
\ i... ilOrs to ,ample a II idl' rangc of
innOVali\'C \0) IOOlh developed b}

I SOY, ideo tap.:, 01' the re ...eareh 01

soymilL e\lrusion-l: 'pelhng. :ml!
immalure gr.:cn \o} beans ran .:nntlnu
ou,ly dlllill" Ihc e\hihlllOlL

Tlte pre\Clllatiull Url'\\ c ... peciall)
... trong illler 'sl lrom "'0) bl'an farlllers
Iniere\ICd in producing li\c locI-- feed
\\ ilh Ihe c\lru ... ion ,uld cxtru:.ioll-
e'pclling. y ...km.... A number of
prndul' .1' a, \\cll a\ rl'prl'sent,llives
fronl larnl'r ' cooperali\ ",. foll(l\\ed ufo
by l:OnlaLting lhe I 'TSOY (IlTil'e for
addillonal information .. C\er:ll alreadv
ha\l' v"iled thl' (,'lInpu... re,earch '
faciliti.:\ and are seriou,ly ('on iderin/;!
hu) in!:, the l:Xlrusion-e\pelling )'\ll'lll
developed b) I TSOY.

Thl: I 'I SOY I~,\\ ,Il:ll~'r i, puhli,hl'd
quarterly hy till' Illlernational . l)yhean
f'wgral11 Ill' Ih· Uni\er,ity Ill' Illilll)i~ a\
Urhana-Ch<tmp<lign, I 'TSOY DirCl'I(l(':
Ilalllld E. KaulTman, F:dilllr: Rohal
" ) n,lra, )'lTSOY i... an alTirmaliw action/
cquall1pPlll'I1IIlily emplo)er.
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Processing Short Course in Sri Lanka
Draws Participants from Nine Countries
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L. S. Wei, University of Illinois Food Science professor, . hows a group of trainees in the
[NT OY processing short course how to make soymilk by wet grinding blanched soybean
cnlyIcdons.

A total of 21 people from nine
countries attended the recent

I TSOY-sponsored processing short
course in Sri Lanka. The home coun­
tries of the participants included
Nigeria, Kenya. Nepal, Pakistan, India,
Bangladesh, thiopia, Sri Lanka. and
the United tates. The course, which
covered all major aspect of soybean
processing for food uses, was held from
January lIto February I I, 19 8. at the
Soyabean Foods Research Centre in
Peradeniya.

INTSOY Re earch Associate
Wilmot B. Wijeratne acted as caul' e
coordinator. TN SOY staff members
Alvin I. Nelson. Tsao-Ming Wei, and
Jane E. Glea on, along with Food
Science Professor Lun Shin Wei of the
University of Illinois, served as visiting
instructor during all or part of the
month-long session.

Cecil Dharmasena, the Sri L nkan
national. oybean coordinator, handled
local arrangements for the cour. e. Ellen
Jayawardena and Fauzia Hewavithar­
ana. erved a the principal instructors
from the staff of the research center.
Several other Sri Lank. n representa­
tives from government, industry, and
universities participated as guest
lecturers.

The course covered both mall-scale
indu trial processing and home
preparation of whole soybeans as
human food. Major topics disl:Ussed
were extrusion technology, soy
beverage and dairy analog processing,
preparation of weaning and breakfast
food, mechanic.1I expelling of oil. and
soybean protein technology.

The choice of Sri Lanka as the
course site allowed participant t gain
valuable in. ights into the opportunities
and problems confronting soybean
programs in developing countries. Four
days were spent on field trips that
featured visits to soybean fann , a full­
fat soy flour factory, a solvent extrac­
tion plant, a community feeding
program, and several small-scale
soybean processing facilities.

Fourteen of the trainees allended
full-time;ev n participated part-time.
Attendance was reduced somewhat
because of scv ral last-minute cancella­
tions due to concerns ab ut the political
situation in Sri Lanka. The final ro tel',
however, showed a diverse group thai
included representatives from govern-

ment. universities, private bu inesses.
and public-seelor industries.

The backgrounds of the participants
covered a wide range of disciplines:
food science, agronomy. bu iness man­
agemenr, nutrition, home e onomics,
and extension education. Those with
specific interests received independent
instruction and had Ihe opportunity to
do additional work after regular hours
and on the weekends.

Building on past experience. Several
of the participants already had experi­
ence in established soybean businesses
and exten 'ion programs. Mojib Ahmed.
for instance. owns two restaurants and
operate Mojib's Low-Cost Food
Programme in Karachi, Pakistan. In
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recent years, he has developed a strong;
interest in using soyfoods to improve
the health and nutrition of p or people
in the city. Ahmed is preparing a
proposal to form a private foundation
that would promote the benefits of
soybeans throughout the country.

Epafuladito M. Kiwanuka operates
Ken-Soya Food Limited in Nairobi,
Kenya. This company makes full-fat
soy nour by milling dry roasted
soybeans. Kiwanuka brought samples
of his product for analysis and took
advantage of s v ral opportunities to
receive individual instruction in extru­
sion and oil expelling operations. He
now is moving ahead with plans to
purchase an extruder for hi. bu'ine s.

The FAFFA Foods Plant in Addis­
Ababa. Ethiopia. was represented at
the course by Yehualllshe T. Demissie
and Kassech Abegaz Mer. ha, who are
both quality controllers. The food plan t

is an independent company spon ored
by the Ethiopian government and the
Swedish International Development
Authority. In collaboration with the
Ethiopian Nutrition Institute, it
produces a low-cost, protein-rich sup­
plementary food product that is used
primarily 1\ r infants and young
children. The product contains 18
percent defatted soy flour. Sales have
recently reached 2,000 metric tow' per
year.

Somendra Thapa from Indrcni Soy­
abean Indu tries in Kathmandu. Nepal,
came to the course with a pecial
interest in the manufacture of oymilk
and dairy analogs. His company is
establishing a large-scale soymilk
facility based on technology developed
by Alfa-Laval. His major concern i
finding ways to utilize the okara,
which is a byproduct of soymilk
production.

The Institute of Agricultural
Re. earch and Training (tART) in
Nigeria was repre. ented at the cour. e
by Siddi 0 ho. a food technologist,
and Margaret Ogundipe, a home
economist. IART has developed a col­
laborative program with the Interna­
tional Institute of Tropical Agriculture
to promote increased home and com­
munity usc of soybeans as food. Osho
and Ogundipe have both encountcred
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continuing problems with off-flavor in
soymilk made in the h me. They took
strong interest in the new INTSOY
soymllk process and spent extra time
working with staff members on home
soyfood preparations.

Another cour e participant was
Judith Edmister, a food scientist from
the Mennonite Central Committee
(MCC) in Dhaka. Bangladesh. MCC
has worked on promoting home con-
umpti n of oybeans as a means to

overcome the steady decrease in protein
con umption in Bangladesh. Recently
MCC has focused on the problems of
oybean marketing and utilization. The

goal is to broaden the appeal of
soybeans as a human food and to
remove its stigma as a "poor man' s
food.'

A. M. Y. Jasmine de Silva. assistant
director of the Sri Lanka Industrial
Development Board, also attended the
course. Her work involves aiding the
establishment of small-scale, agribusi­
nesses through technology tran fer. The
Development Board specializes in
identifying promising technologies. in
preparing technical and financial
feasibility studies, and in fa i1itating
loans for prospective entrepreneurs. As
a result of participating in the course,
she identified numcrous pas 'ibiJities for
promoting small-scale soybean process­
ing businesses.

Other full-time participants were:
I\yodeji A. Ayorinde, agronomist with
UNICE ill Lago . Nigeria; Gudaru

arojini, associate professor in foods
and nutrition at the A. P. Agricultural
University in Hydrabad, India; Marie-

laude Petion. graduate tudent at the
Uiliver ity of Utah in the United States:
G. G. S. Gunas kara, assistant lecturer
at the Univer ity f Peradeniya in Sri
Lanka' and Deepa DillS Kadawatha
Arachchi, research officer at the
Agricultural Research Station in
Kundasale, ri Lanka.

Part-time participants-all from Sri
Lanka-included: R. Rupa inghe, S.
Ratnayake. S. F. Hussain, D. B. T.
Wijerantne, S. Ekanayake. T. S. S.
Peiris, and S. Thaha.

Assessing the results. INTSOY in­
structors rated the entire group as one

of the best for any of the processing
hort courses. A for the participants

themselves. Mojib Ahmed summed up
their feelings during an address at the
closing ceremonies:

"I would like to thank the people of
Sri Lanka for their open-hearted
hospitality and goodwill which was
extended to us in abundance wherever
we went. I would like also to say on
behalf of all the participant that ur
initial ideas and expectations with
regard to the benefits of this course
have been more than achieved.

We are going back now much better
equipped to identify and tackle specific
situations in our different countries.
The added benelit of this course being
held this year in Sri Lanka is that the
problems and solutions being experi­
enced in Sri Lanka relate to a certain
extent to the Asia/Africa region in
terms of scale and specific situation.'"

I TTSOY Co-Sponsors
Illinois Forum
on Full-Fat Soybeans in
Swi e Nutrifon

I SOY recently erved a co­
sponsor of a major rorum on the use

of full-rat soybeans in swine produc­
tion. The one-day se.sion, which was
held March 25. 1988. at the University
of lIIinos, drew together more than 70
leading business people. swine and soy­
bean producers, and university re­
searchers. Participants came from as far
away a Minne ota and Ohio to
exchange views and review the impact
of new research developments.

Besides INTSOY, the other sponsor­
ing groups were: the Land of Lincoln
Soybean Association; the I STA PRO
Division of Triple-F, Inc.: BAR Export!
Import, Inc.; and the Eastern Illinois
Pork Producers Association. Bill
Tiberend. executive director of the
Land of Lincoln Soybean Association,
erved a moderator for the meeting.

John R. Campbell, dean of the Univer­
sity of Illinois College of Agriculture,
outlined in opening remarks the



University' , achievements in 'oybean
research.

Defining the role of full-fat soybeans.
Harold Kauffman, director of INTSOY,
started the morning panel pre. entation
with a discussion of INTSOY's mission
and its implications for fanners in the
United States. He poimed out that
I TSOY i a unique pr gram th, t
encourages reseurch on alternative
processing techniques and provides an
opportunity to keep urrent on develop­
ments around the world in soybean
processing.

According to Kauffman. INTSOY's
research focus on using extrusion and
other medium-. cale techniques to
produce both food and feed products is
especially beneficial for entrepren ur'
and producers interested in on-farm
processing. He emphasized that
extrusion technology will not replace
solvcm extraction but will add new
niche' for product that will aid fanners

Following the speaker presentations at the
Forum on Full-Fat oybcan Utilizlltion.
more than 50 p ople toured the BAR
Export/Import research fm;ilties. The
highlight of the tour wa' a demonstration or
the extrusion-expelling ystem developed
by INT OY.

in the United State. and other coun­
tries.

Profe . or Robert Easter, . wine nutri­
tionist with the Animal Science­
Department at the Univer ity of

JII inois, next presented an overview of
research on full-fat soybeans and swine
nutrition. He noted that swine nutrition
sy terns are based on the availability f
energy. Full-fal soybeans, in parlieular,
can be used to increase energy density
in the diet. This characteristic of full-fat
s ybean mean that more calories can
be packed into a given ljuantity of feed.
R 'earch shows that fat in lhe diet is
better used by the pig than an oral dose.

Easter emphasized lhat full-fat
s ybean must compete with olher
energy sources. He suggested, how­
evcr, that in addition to serving as a
ource f cal rie full-fat bean have

other economic benefits. There is an
apparent hiological advantage in using
full-fat meal for lactating sows and in
nursery diets. Most experiments have
shown an improvement in pig survival
and reproductive perfonnance among
'ows fed full-fat meal. Experimenl
have also shown that full-fat meal in
the dieb offinishing pig. give them an
advantage under heat-stressed condi­
tions,

Professor Lowell Hill. international
economist with the Department of
Agricultural Economics at the Univer­
sity of Illinois, followed with an
analysis of the potential for full-fat
oybean in Western Europe. Accord­

ing to Hill, full-fat, oybean i one f
the bright spots for U.S. exports.
During 19 4-1985. there was an overall
drop in U.S. soybean exports to
Europe. Export of full-fat soybeans,
which were only a small parl of total
soybean export ,h wever., hawed a
good increase.

Hill. aid that the market for full fat
depends on the relative price of protein
and energy, the existence of a widely
used rule-of-thumb limiting fUll-fat
meal to 10 percent in rations, and lhe
types of levies imposed on full-fat
s ybeans, nd ther feed grains. The
amount used in Europe is especially
sensilive to the relative prices of com­
peting feed grains. With current levies,
soybean llleal is almost equal in price
to com.

The potential i al a highly depend­
enl on the relative price of other energ).'
source:. Hill predicted that downward
price pres 'ure will be the long-r nge
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trend for vegetable oil . This trend
would favor the use of full-fat soybeans
in feed b cause there would be less
value in removing the oil.

Tom Kennel, a swine and so bean
producer from Eureka, Illinois,
wrapped up the morning se sion with
an analysis of his on-farm extrusion
operation. He processes hi own soy­
beans for his swine herd and earns
extra income by custom processing for
several neighboring farm. According
to Kennel, he earned \-nough profit to
payoff his initial investment in only
one year.

He uses or sells the meal as fast as
he produces it. Neighbors I' pan that
the meal stores easily for five months
or more. He u ed 6 percent fat in the
sows' diels and recently raised the
amount to 10 percent. Nursing diets
consist of 18 percent prot in and 8 In
percent fat.

Kennel reported several advantages
in using the extruder: a reduced level of
tryp in inhibitor, higher digestibility as
the material expands following extru-
. ion, better tability than meal to which
oil has been added, better quality
control wilh on-fann prOduction, the
ability t u e a home-grown commod­
ity, and improved dust control.

His records indicated a major im­
provement in wh Ie-herd feed conver­
sion by using full-fat soybean meal. In
lhe period from 198210 1985, conver­
sion averaged from 3.3 to 3.4 without
the extruder. With the extruder. whole­
herd feed conversion broke the 3.0
barrier in 1986 and 1987. He can iders.
this one of the best indicators 10 deter­
mine pr fitibility in 'wine herds.

ocu ing on extrusion-expelling.
Following lunch. Lahkan Boodram,
president of BAR Export/Import. pre-
ented an analysis of the future of full­

fal soybeans on lhe Midwestern fann.
BAR Exporl/lmport is mo t involved in
combining an extmder with a mechani­
cal oil press to pro uce oil and a par­
tially defaILed meal. According to
Boodram. this y tem has strong
potential for use in developing coun­
tries a a low-co t means of producing
both food and feed

He pointed out that only degumming

3
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is required to make a good-4uality
cooking oil. The partially defatted meal
can be ground with a simple hammer­
mill into a flour for breads and high­
protein snacks. Soybeans can be com­
bined with corn or rice in the extruder
to make weaning foods and other food
products. The oil can also be u ed as a
dust suppressant or a feed additive.

Boodram noted that this versatility
makes the extrusion/expelling system
feasible for adding value to soybean
on fanns in the United States. The main
focus of Bar Export/Import, however,
is to provide appropriate, small-scale
technologies to developing countries.
The company especially encourages a
decentralized approach that brings
processing closer to the fanner.

The program continued with a bus
tour to the BAR 'xport re 'earch
facilities for a demonstration of the ex­
tru 'ion/expelling sy ·tem. Alvin I.

elson of INTSOY and Ilerbert
Heinicke of INSTA PRO conducted the
demonstration for an overllow crowd.
The bu then moved on to the final
top, which wa a t ur of the

University's Swine Research Ccnter.

INTSOY Economist
Completes Study
Of The Sri Lankan
Soybean Industry

I 1NTSOY agricultural economist
Jane Glea on ha . rec ntly fini hed

a major, nine-month study of the Sri
ankan soybean industry. The purpose

of the project was to evaluate the s~atus

of the country's marketing, utilil.ation,
and production of soybeans; to analyze
the relationships among production an
marketing, processing and utilization,
and consumption; to assess the impact
of the home and village training
program at the Soyabean Foods
Re earch Centr (SFRC);, nd t
recommend strategies that would
promote growth of the soybean
industry.

The study was funded by grants
from the Diversified Agricultural
Research Project, the United States
Agency for International Developmem,

and the United Nations Development
Programme. Additional support for the
project was provided by INTSOY.

Evaluating the current status of soy­
beans, According to the final draft
report, training and exten 'ion activities
conducted through SFRC have been
successful in making tens of thousands
of Sri Lankans aware of the health
benefits from eating soybean foods.
This effort has created a significant
consumer base. especially in rural
areas, for increased soybean consump­
tion.

Gleason points out, however, that
the mo t Important consideration for
the average Sri Lankan consumer in
purchasing food remains taste rather
than nutritional quality. Interviews with
extension personnel trained in soybean
pro e. 'ing . ugge. ted that oyfoods
have the best chance of heing accepted
by consumers if they taste good and are
inexpensive and convenient to prepare.

As a result. for thc average person in
Sri anka, soybean products are most
likely to be eaten in the form of
traditional foods that are fortified with
soy, rather than as whole soybeans
cooked in the home. Indications arc
that, if sold at competitive price' and
appropriately marketed. soy flour. fried
Lt:mpch. instant soy dhal, soy-fortified
kola kenda, and soy snack foods could
all become popular--especially if soy­
fortification can be done without
altering the traditional tastes.

Gleason notes that product develop­
ment work at SFRC ha been highly
sllccessful in making a wide variety f
good-tasting, processed soy roods. Sales
of these products through commer ial
vendors, however, have been limited.
Nevertheless. several major businesses
and development organizations have
recently expressed strong interest in
marketing the products developed at
SFRC.

Recommendation for future action.
This combination of strong consumer
acceptance and SFRC product develop­
ment has produced a large potential for
investment opportunities in making
oy-ba,ed food products. Increased

consumption of processed oyfoods in

Sri Lanka, however, will probably
depend on expanded involvement of
the private-sector. To fuliy realize this
economic potential, Gleason recom­
mends that SFRC work closely with
private businesses to promote the
production and marketing of soy
products developed at the center.

According to Gleason, this efffort to
promote investrnent in soyfood
processing would be aided by increased
cooperation between SFRC and t:,e
Industrial Development Board, lccal
chambers of commerce. other business
organizations, and intere. ted donor
agencie . She al '0 suggests develop­
ment of technical bulletins, equipment
lists. and econol11i data that could
serve as a resource base for investors
interested in opening soybean process­
ing facilities.

The final report on this study was
recently submitted to the funding
organi7ation . A revised version is
scheduled to be publi hed later in 1988­
as part of the INTSOY publications
series. It is hoped that this publication
could serve a an important case study
for those interested in staJ1ing or
expanding soy food industries in
developing cOlllltries.

The INTSOY Newsletter is published
quarterly by the International Soybean
Program at the University of Illinois at
Urbuna- humpaign. INTSOY Director:
Ilarolo E. Kauffman. Editor: Rober!
Wynstra. INTSOY i' :In affirmalive action/
equal opportunity employer.
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INTSOY Research Aims to xpand Use
of Soy Flour for Improved Human Nutrition
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A number of available commercial
processes can directly convert

soybeans into full-fat flour. This flour
is high in protein, making it ideal as an
additive for commercial bakery prod­
ucts or for supplementing the cereal
grain used for manufacturing staple
foods in many developing countrie .

Nevertheless, full-fat soy flour has
not been widely used, even in the poor­
est countries that have a desperate need
for additional sources of low-cost
protein and calories. One major prob­
lem is the high cost of milling full-fat
flour. Because of the soybean's rela­
tively high oil COlllenr, conventional
milling equipment cannot produce a
flour with particles smaJI enough for
easy blending with cereal flours.

The oil in full-fat flour also causes
a number of storage. handling. and
packaging problems. The high oil con­
telll greatly increases the rate at which
the flour turns rancid. Furthermore, the
flour ha a browni h color that ad­
versely affects the appearance of some
food products.

But, according to recent research at
INTSOY under the direction of utiliza­
tion program leader Alvin I. Nelson.
most of these problem' can be over­
come by using partially defatted meal
produced by combining a'ingle- crew
dry extruder with a simple mechanical
oil press. The meal or cake contain.
about 5 percent oil and almost 50 per­
cent protein. The ame proce s also
produce a high-quality edible oil,
which can be readily marketed a an
additional value-added product

Because of its lower oil contcnt,
this cake can be easily ground into flour
with conventional milling equipment.
The milled flour is a pleasing, light yel­
low and presents few handling and
stora.,e difficultie . The equipment for
producing this tlour is widely available
and relatively inexpensive, allowing for
flexibility in developing decentralized
manufacturing operations.

Incorporating soy tlour in baked
products. The latest work conducted
by T TSOY re earch a sociates WilmOl
Wijeratne and T ao Ming Wei. in col­
lab ration with visiting researcher
Marise Galerani, has focused on devel­
oping fornlulations and testing baked
products containing partially defatted
soy flour. Additional work on baked
products was conducted by visting
Indian scientist S. D. Kulkarni.

A major limiting factor in using soy
flour in bread is reduced loaf volume.
Soy flour absorb and binds more water
than regular cereal flours. Increased
water absorption and retention keep S'Jy­
blended breads fre h for a longer time
than wheat or cereal breads.

Initial research showed that all stan­
dard criteria of the baking industry fo::
loaf size could be met by fortification
with as much as 12 percent partially de­
fatted oy flour. These properties could
be improved even more by the addition
of dough conditioners commonly u ed
in commercial bread making. Test
results were based on the use of stan­
dard baking equipment and procedures.

Visiting researcher Marise Galerani
di play' a wide variety of tasty. baked
products made from partially derailed soy
flour. This high-protein flour is ideal for
commercial baking or for supplementing
the cereal-ba ed diets that are prcdominanl
in many developing countries.

By contrast, much of the bread in
developing countries is made on a small
cale. using completely manual tech­

niques. The bread often varies in qual­
ity and loaf size. Work in the I TSOY
laboratory has shown. however, that a
loaf of respectable size with up CO 12
percent low-fat soy flour can be made
by manual bread-making techniques.

The longer freshness of soy-cereal
breads is especially important in devel­
oping countrie , where bread is most of­
ten not individually packaged or stored
under controlled temperature. The pro­
tein content of the bread with 12 percent
low-fat soy flour i . increased by 25 per­
cent over bread containing only wheat
flour. The 'oy flour al. 0 improves the
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University or Illinois researchers played a major role inlroducing soybeans into India
during the mid-1960 . Today Jndia is not only an important producing nation but also on
of the world's largest markets for imported soybean oil.
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nutritional quality of the bread by com­
plementing the amino acids in wheat and
other cereal flours.

A number of other baked products
with varying levels of added soy flour
have been ucce -fUlly te ·ted in the
I TSOY laboratory. These include:
twist breads, 18 percent; bi cuit • 12 P r­
cent; croissants, 10 percent; doughnuts.
10 percent; banana cake, 25 percent;
carrot cake, 12 percent; plain cake, 25
percent; and muffins, 20 percent.

T sts have also been conducted on
sugar cookie and other unleavened
baked products, which are not affected
by the problem of reduced loaf volume.
The r suits have generally been accept­
able with fortification up to 25 percent
soy flour. t that level, ookie' showed
a 55 percent protcin incrcase in compari­
son to those made with only wheat flour.
Preliminary work on pie crusts with 25
percent fortification and pizza cru ts
with 12 percent fortification has shown
promising results_

Adapting defatted soy flour technol­
ogy to developing countries. The par-
tially defatted soy flour i pecially
promising for adding protein to the diet
in developing countries, where most of
the staple food are made from tarchy
cereals. roots. and tubers.

In India, for example. the staple un­
leavened bread known as chapati is made:
from wheat or other cereal flour.
Experimental work by INTSOY, con­
ducted in collaboration with visiting
Indian scientist S. K. MitaJ, indicated
that chapati could be fortified with as
mu has 20 percent soy flour and show
only minimal changes in taste, color, and
texture. The research further showed
that Jow-fat soy 110ur could replace 30
percent of the milk solids or khoya used
in the preparation of the popular Indian
sweet product, gulab jamun.

In the African nation of Zambia, the
major staple is mealy meal, which is
made from waxy com l1our. This bland
product is cooked in the fonn of porridge
or nshima. It is eaten in combination
with a tasty relish made from cooked
beans or vegetables. or, less often, from
meat and fish. Tests by INTSOY again
showed clearly that 15 percent partially
defatted soy 110ur could be added to the
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mealy meal without affecting the taste
or color of the final cooked products.

In developing countries. the flour
could be sold at retail as a finished
product for use in the home r
wholesaled to bakerie. in the form of
blended soy-cereal tlOUf. Certainly,
additional work is needed to investi­
gate the use of this tl ur n a country­
specific basis. Building a market for
soy flour, however, will clearly depend
on continued demonstration of its
ability to supply high-4uality protein al
a reasonable cost and with minimal
change in the la Ie, texture. and color
of local foods di. he .

INTSOY Hosts Visiting
Scientists From India

I TSOY recently hosted six Indian
scientists from the Central Institute

of Agricultural Engineering and G. B.
Pant Univcrsity of Agriculture and
Technology. Five of the researchers
were sponsored by the United States
Agency for International Development
through Winrock International. The
sixth scientist visited under the spon­
sorship of the United Nations Food and
Agriculture Organization.

The re'earchers from G.B. Pant
University in Pantnagar were Brij K.
Mital, Yogesh C. Aggarwal, Surendra

K. Mittal. and Ashok Tikkoo. B. K.
Mital serves as profes. or and head of
the Department of Food Science and
Techn logy. His special interest is de­
veloping soy yogurt and fermented
soyfoods. Aggarwal i profes or in the
Department of Post Harvest Proce..
and Food Engineering. Hi. main focus
is the processing of oilseeds and cakes,
with an emphasi on using alcohol as a
solvent for the extraction of
edible-grade meal.

S. K. Mittal, assistant professor in
the Department of Food Science and
Technology, center' his research on
product development of soy-based
foods, emphasizing preparation of oy
concentrate by traditional methods and
by fermentation. Tikkoo, associate
profes or in the Department f Post
Harvest Proce s and Food Engineering,
concentrates his work on postharvest
technology and technology transfer.

The two researchers' from the
Central Institut of Agricultural
Engineering in Bhophal are Birendra S.
Bisht and Sitaram D. Kulkarni. Bisht, a
enior cientist in process engineering,

is mainly interested in developing pilot
plants for the manufacture of soy-tlour
tofu, soy ·nacks. extracted soy prod­
ucts. and soy-blended baked goods.
Kulkarni, al 0 a enior scientist in
process engineering, is currently devel­
oping technology and equipment for
using soy flour in baked products.



During their three- to fur-month
stays, the scienti ts worked on
I TSOY's extrusion/expelling and
baking projects and on varicus projects
in the Department of Agric~ltural

Engineering and Food Science. They
also received pecialized training at
Kansas State University, Colorado State
University, and Texa A&M
University.

Additional activitics during their
tay included visits to several soybean

processing and equipment bu. ines es,
thc USDA Regional Laboratory in
Peoria, and the annual meeting of the
Institut of Food Technologists in ew
Orlean

India Returning to Focus
On Soybeans As Human
Food

The idea of the oybean as a human
food has finally come full cir Ie in

India, according to the ix vi 'iting re­
searchers from G. B. Pant University in
Pantnagar and the cntral Institute For
Agricultural Engineering in Bhopal.

These Indian scientists, who re­
cently completed collaborative research
at INTSOY, noted at a joint seminar
presentation that the soybean was
primarily viewed during rhe mid-1960
as a way to alleviate protein deficiencies
in the average Indian diet. A major
program on soybean production and
utilization was started during that period
in collaboration with the University of
Illinois at two center'-Pantnagar in
nonhern India and Jabalpurin central
India.

The soybean initially was desig­
nated as a pul e crop, with emphasis on
its u 'e as a dal. The soybean wa par­
ticularly attractive becau e it contains
about 35 percent protein, compared to
only 22 percent in traditional dais. In
addition, the soybean has an amino acid
pattern that more closely re embles
Iho e of meat and milk.

Focusing on soybeans as an oilseed
crop. Neverthele' ,thi' initial focus be­
gan to change as the edible oil 'hortage
became more acute in India ouring enSll­
ing years. Today India spends the

equivalent of almo t $1 billion per ycar
t import edible oil. . At the same time,
oilseed production in India has been
stagnating at about 13 million metric
tons per yeaL ocal production of
edible oil is about 3.5 million metric
ton, per year. Annual imports amount
to about 1.2 million to 1.4 million
metric ton.

Per-capita fat availability in India
currently i' about 11 grams per day.
This figure compares to a recommended
daily level of 30 grams. The bulk of the
edible oil comes from major oil eed
crops, such as peanut. mustard, linseed,
and coconut. A mall amount come.
from nonconventional sources, including
rice bran and palm.

A are. ult of the ongoing edible oil
crisis, solvent extraction ha become the
main tay of the oybean industry.
Today approximately 98 percent of the
soybean crop. emounting to about one
million metric tons yearly, is u ed for oil
extraction. Thi yields about 160,000 to
180,000 metric tons of oil and 700,000
to 800,000 metric ton of soybean meal.

Virtually all the oil is sold locally a
ebible oil, wherea almost all the meal is
exported. The meal is generally ex­
ported at a price eyuivalent to about
US$150 per ton. Recently, however,
India has faced increasing problems in
disposing of the meal because of
competition from other countries.

Moving toward a new empha i . Thi
difficulty in exporting soybean meal has
brought soybean utilization full circle to

a renewed focus on using the almo t 50
percent protein in soybeans as human
food, As a re ult, new efforts currently
are under way to develop processes for
manufacturing a wide variety of soy­
based food. that fit Indian dietary
patterns.

Although there is an emphasis on
using defailed soybean meal, work i
also moving ahead on whole soybean
utilization for such product as soymilk,
dairy analog, and oy paneer. Rc-
earchers at G. B, Pant University in

Pantnagar, for in tance, have already re­
leased a soymilk process for commercial
exploitation.

M/S Pantnagar Soy Products in New
Delhi is currently producing about
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lOO,OOO packets of soymilk per day.
Each packet contains about 200 millili­
ter of soymilk. Several other
industrial companies are looking into
producing oymilk.

Other Indian companies are using
defatted soybean as a base for foods
that appeal to Indian taste . The Soy­
bean Production Re ee rch Association
in Bareilly several y ars ago introduced
a variety of extruded product, includ­
ing snack foods and vegetable curry
ubstitutes. Although thi. oranization

was eventually closed, its sucesse led
to the e tabli hmenl of a number of fac­
tories making extruded oy products.

Recently Brittania (fndia) has
started marketing edible-grade defatted
'oy tlour to be u. ed as a upplement in
chapati, purL paratha, and other tradi­
tional ~ d. In this formulation, the
recommended level of supplementation
i about 10 to 15 percent soy flour.
This work has al 0 attracted the atten­
tion of Glindia and other large manu­
facturers. Many other companies use
defatted oy flour to rais the protein
level in bread made from wheat flour.

According to the Indian scientists,
soybean utiliZe tion for food is now on a
firm basis in fndia. They pointed out.
however. that soybean meal will con­
tinue to be a cheaper source of protein
than whole bean because much of the
cost can be recovered from the oil. At
lhe same time, they agreed that it will
require increa ed effort from
government agencies, private indus­
tries, univer itie ,and research institu­
tions for the average Indian to benefit
from the oybean as an important com­
ponent in the diet.

Meal From Extrusion/
Expelling
Proves Effective In Sw'ne
Rations

R ecent feeding trials conducted by
Professor Bob Ea ·ter and gradu­

ate research assistant Mark eweomb
from the Animal Science Depanment at
the University of Illinois confirm that
partially defatted meal from the extru-
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ion/expelling process can be used
effectively in swine diets.

The study, which was partially
funded by INTSOY, compared thre
types of swine diets: com and solve
nt-extracted soybean meal, corn and
soybean meal with added oil, a,nd com
with soybean cake from extruslon/
expelling. The trials used a random.
block de ign with 90 fini hing pig ted
from an initial weight of 60 kilograms to
a final weight of 100 kilograms. The
com and solvent extracted soybean meal
diet served as a control. The diet with
added oil was formulated to match the
calorie content in the expeller cake diet.
Thc rcsults show that the cake from
extru ion/expelling supports daily
weight gain at a rate similar to t.he di~t

with added oil. The average daily gam
measured in kilograms wa .821 for the
corn and solvent-extracted meal, .879
for the com and soybean meal formula­
tion with added oil, and .845 for the
expeller cake.

The diet using the cake from
extru ion/expelling, however, showed a
slight decrease in feed intake in co~­

parison to the added oil diet. Thc !Ig­
ures on average daily feed intake lor
each diet were: 2.726 kilograms for the
basic corn-soybean diet, 2.702 kilo­
grams for the corn and soybean meal.
with added oil. and 2.640 kilograms for
the expeller cake.

The overall feed efficiencies clearly
indicate that the diet containing cake
from extrusion/expelling is ba ically
equal to the control diet with added oil,
and both ar more efficient than the corn
and olvent-extracted soybean meal diet.
The feed efficicncy figures are .302 for
the solvent-extracted meal, .325 for the
diet with added oil, and .321 for the
expellercake.

In summary, this :lew study con­
firms that cake from e~trusion/expelling.

can be u ed in pig diets if the fomlllla­
tion.- t, ke into account the additional fat
in such diets compared to (he nom1al
olvent-extracted meal,

Soybean Markets in
Bangladesh
Primed For Future
Expansion

T he market for soybeans in
Bangladesh is now at a critical

tage where implementation of .
small- and medium-scale processll1g
technologies could have a major
impact, according to Jane Gle~son.

I TSOY agricultural economISt.
Gleason recently spent 12 days in
Bangladesh visiting soybean processing:
facilities and meeting with officials
from the government, private volunteer
organizations, and local busines~es.

She reports that the Mennolllte
entral ommittee (MCC) has been

e pecially active in promoting in- .
creased soybean utilization. Workll1g
with local biscuit manufacturers, MCC
has helped intI' duce the concepi of for­
tifying wheat flour with full-fat soy
flour. Two biscuit makers are already
using soy flour, and at least three others.
are te. ting the product. M t of the
biscuits are made from raw soybean
tlour. The trypsin inhibitor is largely
destroyed by heat during baking.

Initially, MCC produced the flour
at its pro essing laboratory in Maijd~.

The flour was then sold to the manutac­
turers through MCC's whole ale outlet.
More recently. the biscuit companies
have be n directly purchasing whole
soybeans for processing in their own
facilities. One of these companies
already produces more than one metric
ton of soy-fortified biscuits per day.

Other organizations, such as
Biman and a Baptist hurch group, are
experimenting with oybean a an~mal

feed, especially for poultry. In ad<.h­
tion, at least two entrepreneurs are
interested in producing a oymilk that
would be marketed in competition witn
soft drinks. The two companies are ex­
pected to require at least 550 metric
tons of soybeans per year.

The biscuit manufacturers cur­
rentlv act as whole alers by re 'elling
exce~s beans to other users. For most
soybean transactions, MCC acts as the
go-between by identifying and

directing potential users to the whole­
salers. MCC furlher guarantees tn
purchase unsold soybeans, thereby ab­
sorbing the ri k for the dealers.

The Source, which is MCC's local
outlet, also sell proces ed soy flour at
retail and about 400 to 500 kilograms
of soybeans per month on the whole­
sale market. Most of these soybeans
are purchased by the local Chinese
community to manufacture tofu.

Promoting rural development with
oybeans. Another important compo­

nent of the oybean program in
Banglade'h is the ood Product
Development Centre (FFD ). The ma­
jor objectives of FFDC are to devel~p

low-cost food proces ing technologle.
that are assessible to the rural unem­
ployed and to increase LIse of soybean.s
and other crops that can improve nutn­
tion in the rural areas. As part of its
effort to create new jobs, FPDC plans
to promote small-scale commerci~l

pI' ce.. ing of soybeans for manufacture
of the local snack food, chanachur.

During 1987, Ellen Jayawardena.
training coordinator for the Soyabean
Foods Research entre in Sri Lanka,
conducte<.l evenl1 classes for PDC
personnel on home and village soybean
preparation. These people. in tum, are
to serve as 10 a1 trainers. MCC also
has several soybean cooking
demonstrators in the Noakhali and
Chuadanga di '(ricts and the Dhaka
area. In addition, MCC personnel have
old soybeans door-to-d or in a num­

ber of villages where that commodity is
in short supply.

Gleason reports that both
extrusion cooking and soymilk proce ·s·
ing have significant potential for ex­
panding soybean market in Bangla-
de h. She further conclude that the
extrusion/ expelling process developed
by I TSOY could play an important
role in providing a new source of hlgh­
quality soy oil for Bangladesh.

The INT OY Newsleuer is publi hed quarterly
by Ihe International Soybean Program a, .the
University of Illinois al Urbana-ChampaIgn..
I TSOY Direclor: Harold E. KHutfman. Ec!llor:
Roben Wyn Ira, I T OY is an aiTinn,lIive
aClion/equal opportunily employer_
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INTSOY researcher Wilmot Wijeratne (right) and Joe Williams of the maintenance staff conduct tests
of the extrusion-expelling ~ystem in the newly remodeled Agricuhural Bioproces Laboratory. The
2.600-sljunre.foot. pilot plant area will serve as a focal point for expanded research on eKtmsion
processing of soybeans and cereals and on extruder-expeller combinatioll for oil cxtrlletion.

Remodeled Facility Bolsters
INTSOY's Research and
Development Efforts

Dollowing more than a year of di .
.I--'Iocations due to construction,
INTSOY has moved into the newly
remodeled Agricultural Bioprocess
Laboratory (ABL) on the Univer 'ity of
Illinois campus. The entire remodeled
area encompasses more than lO,OOO
square feet of 1 b ratory and office
space in the basement and first flo I' of
the former Dairy Manufactures Build­
ing. Nearly $1.4 million in remodeling
costs were provided by the tate of
Illinois through the "Build Illinois"
program and a special legislative ap­
propriation for value-added resear h.

The new facility for the first time
combine. JNTSOY's laboratories.
kitchen, and pilot plant in one conven­
ient location. 1 h new location also
provides easy access to the value-added
activities in the nearby Burn. ide Labo­
ratory and Agricultural Engineering
Sciences Building. In addition. the
ABL i . located close to the proposed
site for the National Soybean Research
Laboratory

Besides INT OY, the remodeled
building will house researchers from
the d partments of Food cienc and
Agricultural ngineering, Mueh of
their erfort is focused on improved
bioprocessing of om and other com­
modities into indu ·trial fuels and
chemical', The centralized arrange­
ment repre ents a major commitment
hy the University of J1Jinois and the
State of Illinois to expanded value­
added research with both national and
international application '.

Expanding the soybean research
base. The INTSOY facility centers on
a 2.600-square-foot pilot plant in the
basemenl of the building. The main
pilot plant is divided into dry and wet
processing areas. The dry processing
section will serve as the focal point for
reo earch on extru ion processing of
soybeans and cereals and for develop­
ment work using an extruder-expeller
combination to extract oil. This area
will house two extruders-I STA­
PRO 2000 and IN TA-PRO 600 Jr.,
several continuous oil expellers. and
other related equipment.

The adjacent wet processing ee­
tion is designed for work on soymilk.
dairy analogs. and immature green soy-
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beans. This area will have an array of
steam-jacketed kettles and specialiLed
equipment for oymilk extraction and
green soybean processing.

A new tool and repair room will
make pilot plant operations and mainte­
nance more efficient. Reserve equip­
ment items can be brought into the piloo
plant as needed. allowing optimum us
of the available space for a wide range
of research projects.

A nearby 400-square-foot . pace
will hou e equipment for milling dry
ingredients and finished products. This
area will serve as a cenrral milling loca­
tion for all the research and develop­
ment projects. It will also be the even­
tual site of a new grain milling pilot
system.
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A te t kitchen of nearly 700 square
feet will serve as the primary area for
developing new product, , ranging from
oriental-style green soybean di, h s to
soymilk and extruded" nack foods.
Additional space and equipment will
allow for expanded work on new prod­
ucts using soy flour blends. This area
will also provide much-needed space
for a revitalized program of research 011

home and village food products made
from soybean-cereal combinations.

An adjacent 500-square-foot labo­
ratory will erve as the central facility
for chemical and physical analysis.
The laboratory will have equipment
and instrumentation for chemical analy­
si ,oil quality analysis, and a limited
amount of microbiological evaluation.
Currrent plans call for a signifi ant
upgrading of the analytical laboratory
in the near future.

For the first time, these new facili­
ties will provide INTSOY with the
physical resources necessary to opti­
mize its research efforts. Thi re.ource
base, combined with improved access
to facilities in the Food Science and
Agricultural Engineering departments,
should now allow INTSOY to greatly
expand its research and development
programs both in thc United States an
abroad.

Interest in Soybeans
Continues to Grow Across
Much of Africa

R ecent development· in Africa
point toward an increased de­

mand by agricultural leaders for ex­
panded soybean utilization efforts,
according to Karl Weingartner,
I TSOY enior food technologist.
Weingartner recently completed a ~ix­

week trip to Uganda, Kenya, Zambia,
Zimbabwe, the Ivory Coa t, Ghana.
Togo, Benin, and Nigeria. The purpos
of the visit was to collect information
on current oybean marketing. utiliza­
tion, and research efforts.

The West African part of the trip
al:o served a. an exploratory step im
developing a utilization proje t that
would be co-sponsored by INTSOY
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and the United Nations Food and Agri­
culture Organization (FAO). A major
component of the project involves field
testing of the new extrusion-expelling
process developed by I T OV. In this
process, inexpensive equipment is used
to produce high-grade soybean oil and
partially defalted meal.

According to his report. officials
in U anda have a strong interest in ex­
panding the use of soybeans. Help is
needed, however. to train home econo­
mists and exten ion workers how to

prepare oybeans in the home. The
introduction of commercial processing
equipment is needed for extracting oil
from soybean, and bettcr ways must
be found for using high-protein meal in
both food and feed.

In Kenya, officials from Ihe Minis­
try of Agriculture are reported t be
working on a detailed plan for in­
creased use of soybeans. Ken-Soya
Company in Nairobi is altempting to
obtain improved equipment for produc­
ing new food products. including full­
fal soy !lour, soy ugali, and soy snack
foods. Plans were [\Iso di 'cussed with
USAlD officials for a possible utiliza­
tion workshop in 1990.

In Zambia, the Lee Yeast and Soy
Nutrients companies continue to munu­
facture full-fat soy Oour. Most of the
!lour is currently used by Zambian feed
mills as a protein .ource for feed. Soy
Nutrients is especially inter Sled in ex­
panding it~ product line to include
more human food products.

A new program, the Zambia Agri­
culture Busines and Marketing Serv­
ice Project (ZAMS), i planning a
major study on the feasibility of small­
scale oil processing. Fred Javaheri, the
national s ybean coordinator, is work­
ing w.ith a home utilization project in
Luanshya that teache poor urhan
women how to use traditional co king
equipment to prepare soyfoods.

In Zimbabwe, the lUres 0 com­
pany is developing soy products for
human consumption. Nutresco has
recently solved. orne major technical
problems and is moving ahead with
plans to introduce new product line by
rnid-19R9. Lion's Den, another com­
pany, is especially interested in using
the new extrusion-expelling technology

A Zambinn women displays soybeans that wil
be ground into Oour for use in the local Slnplc
known as nshima, As thc resuh of scveral
utili/ulian trainin program·, Ml bcuns are
bee ming incrcusingly popular as a protein
source ill urban and rural areas of Zambia.

to produce a partially defatted meal
suitable for human consumption, In
addition, food te hnologists from the
International Crop Research Institute
for Semi-Arid Tropics (ICRISAT)
Program in Bulawayo have di. cussed
the pos ibility of producing a high­
protein, soybean-sorghum food.

Focusing on West Africa. A major
soybean project is scheduled to begin in
the Jvory Coast during 1989. The 01'­
rice of the president and Ihc Direction
et ontrolle des Grands Travaux are
providing important support. Research­
ers arc enthusia tic abollt developing
commercial food pI' du ts by extrusion
cooking of soybeans. They are plan­
ning to locally market inexpensive.
protein-rich foods if b th urban and
rural areas.

Soybeans have also generated a
strong interest in Ghana, where there is
a great need for an inexpensive source
or edible protein in the central zone and
the northern savanna. One focal point
for this intere t i' the Food Rescarch
Institute in Accra. which ha a well­
trained and enthusiastic staff. The



S cretary of Agriculture and othcr
government officials have also ex­
pressed support for increased soybean
use.

In Togo, the Food Rescarch Center
is using roasted. oybeans mixed with
cereal to prepare baby food. Outside
the center, distribution of the baby -'ood
is limited. Staff members are interestcd
in setting up a small-scale process t r
producing. oymilk in sterilized eCJIltuin­
er . The wcll-trained and knowledge­
able staff at the center has been in­
volved with soy rood production for
about four years.

In Benin, work on soybeans is
conducted by the Catholic Relief Serv­
ice (CRS). In 1983, RS began dem­
onstrations of a soynour preparation
used to enrich the local potage and
installed mills in 20 villages. A soy­
maize baby food is available in a local
supermarket. Soybeans are also u. ed to
make stock euhes, which are added to
stew.

Nigeria remains especially active
in expanding the use of soybeans. The
country's growing commercial poultry
industry ha. partly been held back by a
lack of affordable feed. In several
areas, such as northern Oyo State. soy­
beans are appreciated as human food
and arc affordable for families without
the means to purchase meat or milk. In
Oyo and Kaduna States, soybeans sold
in local markets cost the same as
cowpeas.

Oil mills in Zaria, Funtua, and
Gusau are beginning to crush soyh ails
for oil and meal. Feed mills in Jos and
in Oyo State roast whole soybeans for
animal feed. A Nestle product and
several other commercial baby foods
made with soybeans are manufactured
and widely distributed in Nigeria.

Well establi hed ~ od technologY'
departments at several universitie ha'/e
u. ed soyheans to develop acceptable
dishes prepared in the home. In addi­
tion, health workers and home c n ­
mi. ts at the Baptist Mission at Og­
bomosho have developed at lea. I 20
locally acceptable foods that usc soy­
beans as an ingredient.

Supported by a grant from the
International Development Research
Centre (Canada), the International

Institute of Tropical Agriculture and
the Institule for Agricultural Re earcll
and Training have conducted more than
50 soybean demon ·trations in northern
Oyo State. The two institutes also
manufacture and sell soymilk n a dail>
basis. The initial success of these proj­
ects indicate thut soybean can become
a significant f od in Nigeria.

Agricultural leaders in Ghana, Nige­
ria, and the Ivory Coast have already
expressed interest in the proposed
I TSOY-FAO soybean utilization
project. Overall, the demand for infor­
mation on using soybeans for human
consumption app ar. to have increascd.
Inexpensive, protein-rich foods should
ea ily find markets in rural and urban
areas. Most importantly, a successful
soybean project would almo t certainly
attract private investment and enthusi­
astic research. upport.

Ethiopian Spreads Word
On Soybeans As Way
to Improve Local Diets

I n some parts of Ethiopia, soy­
beans arc known as "Gadissas" in

Iribute 10 the man who single-handedly
travels the country teachin l people hoVi'
to use soybeans as a protein-rich food
source. Others have simply dubb d
Gadissa Gob na as "Mr. Soyabean."
W . terners would most easily recog­
niL.e him as the African equivalent 01
the American folk hero. "Johnny Ap­
pleseed."

Gobena. who recently visited
I TSOY for a two-week utilization
training course. fir t read about the
"miracle crop" known as soybean~

some nine years ago. In an action
almost unprccecemed in a country
where women traditionally do all the
hou eh Id work, he taught himself h.)w
to cook. From the t 'imple beginning.
he has developed a huge array of reCi­
pes and cooking techniques I' r tuming
soybeans into palatable local dishes.

He support· an extended family of
13 with four dairy cow and a mall
salary the government pays him to
teach agriculture and nutrition at a
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secondary hool in the Weyna Dega
area just west of Addis Ababa. But, for
much of the year, he i away from
home on his single-minded crusade to
improve the diet of his country's
people by promoting the use of soy­
beans in food.

Carrying a few bag' of oybean'
provided by the government-sponsored
Faffa Foods Factory, he travels along
the dusty road of the rural countryside
conducting classes for housewives in
villag along the way. Indeed, it is no.
uncommon for him to walk for several
days across 100 kilometers or more to
conduct a single training session. With
only minimal financial assistance from
the govemment or private aid organiza­
tions, he provides frequent training for
teachers and area leaders who can pass
along this information to others in the
area.

Gobena has developed 58 different
recipes fitted to local tastes in each par
of the country. etas es are mo t often
conducted in the field or under a tree
near a village. He ample the
women's efforts al preparing various
soyfoods and offers his advise and.
most importantly, his encouragement.

His trip to INTSOY traces back to
events 'omc 22 years ago. when he
noticed an addres inscribed inside a
mis. ionary Bible. He started writing to
the woman who :ent the Bible, Ruth
Settles of anton. Illinois. Over the
years, he was unable to accept her
frequent invitations to visit the United
States. Finall)'. spurred by his interest
in .oybean ,C:obena boarded a plane
bound for Illinois.

During hi:; two-week Slay at
INTSOY. he worked on improving th
taste and quali.ty of his home recipes.
Much of the tmining focused on elimi­
nating any traces of a beany flavor and
on insuring proper destruction of the
antinutritional fa lor' in s ybeans. He
also spent time studying the extrusion­
expelling techlique that processes
soybeans muc 1 more quickly and on a
larger scale th;\n the hand methods he
normally uses.
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INTSOY to Co-Sponsor
Major Soybean
Utilization Conference in
China

D etails have been finalized for a
major soybean utilization confer­

ence nd equipment exhibition to be
held in Gongzhuling and Beijing,
China, from August 7 to 15, 1989.
The conference will focus n small­
and imtermediate-scale pr ccssing tech­
nologie that can increa e the u e of
oybeans in developing countries

The sessions will bring t gether
scientists, development workers, and
businessmen from developing and
selected developed countrie . A pri­
mary goal is to encourage exchange of
information on ways to blend tradi­
tional and modern technologies in the
effort to expand the use of soybean
protein to meet world nutritional needs.

The pre 'entations will emphasize
processing soybeans directly into pala.­
able foods. Additional sessions will
focus on increasing s ybean use in
livestock feed. Participants from Illorc
than 40 developing countries are ex­
pected to attend.

The participants will review the
current status of technologies for proc­
essing and using soybean and make
recommendations on ways to expand
cooperative research and development.
A number of organizations and private
businesses also will display a wide
range of equipment and soy food prod­
ucts.

The conference setting in China's
Jilin Province is nearly ideal for learn­
ing how the Chine e have successfully
used decentral ized, small- cale process­
ing to integrate soybeans into their food
system. The sessions in Gongzhuling
and Beijing will also provide an eiTec­
tive forum for scientists, equipment
manufacturers. food pro essors. and
development workers to exchange
information relevant to developing
countries.

Besides INTSOY, other sponsor.
of the conference are the Jilin Academy
of Agricultural Sciences: the Chinese
Academy of Agricultural cience; the

Japanese Agriculture, Fore 'try and
Fi 'heries Research Coun il Secretariat.
the Scientific Research In. titute of
Foods and Fermentation Industry; and
the International Institute of Tropical
Agriculture

The conference regi Irati n fee is.
US$75. The charge will increase to
US$100 for late registration after July
I. 1989. In-country expenses, in lud­
ing hotels, food, and local transporta­
ti n. are estimated at US 700. For
additional information, contact:
Dr. Harold Kauffman. INTSOY,
113 Mumford Hall, 1301 W. Gregory
Drive, Urbana, Illinois 61801. USA.

World Bibliography of
Soybean Entomology
Available from University
of Illinois

R esearch in soybean entomology
has grown enormously in the lase

20 years as a consequence of the ex­
pansion of the crop throughout the
world. Publication of the World Bibli­
ngraphy of Soyhean Entomology by the
Soybean Insect Research Information
Center of the Illinois Natural History
Survey and the University of Illinois
represent. the culmination of seven
years of painstaking research.

More than 5,000 documents have
been collected, classified using a the­
saurus of hierarchial key words, and
processed for electronic storage amI
retrievaL Funded by the Illinois Agri­
cultural Experiment Station. this 1.000­
page bibliography in two volumes i
indispensable to those interested in
soybean production and protection.

Volume I contains a list of major
p st species in each of six production
regions of the world and a bibliometric
tudy of the literature. Bibliographic

entries appear in alphabetical order by
author. Each entry is followed by a
string of key words that relleet the
subject contents.

Volume II ontain. ix indexes that
refer to the sequentially numbered
entries. These include: author index,

geographic index, host plam index,
taxonomic index, general descriptor
index, and language index. Volume I
also includes lists of abbreviations for
all periodical titles in the bibliography.

The cost for the two-volume set i~

$65. International orders must be pre­
paid by checks cleared through a U.S,
clearing bank. For faster delivery of
international orders. add airmail post­
age [0 the cost of each set: $6 for Can­
ada and Mexico; '10 for the Carribean
and Central America; $16 for South
America, ul'Ope. and North Africa;
and $23 elsewhere. Che k hould be
made payable to the University of IlIi­
noi . For orders or additional informa­
tion. please contact:
University of Illinois. Office of Agri­
cultural Communications and Educa­
tion.54 lumford Hall, 1301 West

rcgory Drive, Urbana. Illinois 6180 I
USA.

New Film For Children
Features INTSOY
Research

I NTSOY 'cientists, along with
everal researchers from other pro­

grams at the University of Illinois, are
featured in a new film entitled "5 is for
Soybean." The 13-minute feature is
aimed toward school children in grades
one through six. The film i pat1 of a
serie' n "F od From A to Z,'"

The purpose of the program is to
inform students ab ut the health and
nutritional importance of soybeans as
human food. It al. 0 r lates some of the
history and the tales and legends ahout
this incredibly versatile crop. The
program is available for sale and rental
in both film and video formats. Re­
quests for infomlation on pri e. and
available fonnats hould be directed to:
Handel Film Corporation, 8730 Sunset
Boulevard. Los Angeles. California
90069, USA.

The INTSOY New,lelter j, publi;,hcd quarkrly
by the Imcmmional Soybean Program al the

nivcrsity of IIlinoiS'1I Urbana-Champaign.
I TSOY DircclOr: Harold E. Kauifman. Editor:
Rohcn Wynstr:1. INTSOY is an affinnativl:
action/equal opponullity employer.
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Popularity of Soy foods:
Receives Major Boost in Sri Lanka

No. 43
July 199J

People line up in Colombo. Sri Lanka, 10 buy soy ice cream from a mobile kitchen operated by the Soya
Utiliallion Project. The project is jointly sponsored by Plenty Canada. the Sri Lankan Ministry of
Agricultural Development and Research, and the Ministry of Plan tmplementation.

Efforts by Plenty Canada to
popularize processed soybean

foods for improved nutrition and as
a new income source are showing
widespread success in Sri Lanka.
Plenty Canada is a nongovernmental
organization that has a contract with the
Canadian International Qevelopment
Agency (CIDA) to fund this project.
The current effort i part of a five-year
program in soybean utilization carried
out in c lIaboration with the Sri Lankarl
Ministry of Agricultural D velopmen~

and Re earch and the Ministry of Plan
Implementation.

Four full-time Canadian profes­
sionals in small-business education,
agricultural development and adminis­
tration, and nutrition are currently
working on the project. CIDA has
recently agreed to fund the project with
$Canadian 4.7 million for five years.

The goals are to promote soy
foods, to assist in setting up processing
facilitie . and to transfer processing
technologies to the private .'ector. This
thrust is aimed at increasing the amount
of oybean consumption by urban and
rural low-income group who are mo t
vulnerable to malnutrition.

Promoting new products. Plenty
Canada has worked cl0 ely with the
Soyabean Foods Research entre (SFRC)
in Peradeniya to promote a number of
products and processing technique.
developed by I TSOY. Of particular
interest i. the proces ' that combines a
dry extruder with a mechanical oil
press to produce edible oil and low-fat
soy flour.

Plenty Canada has now completed

Phase I of the project, which links more
than 150 producers and retail outlets
into an integrated marketing network.
Two processing and retail centers are
operating-~me in Kandy and the other
in Colombo. Retail out! ts operating
in Kandy, Colombo, and 9 other districlS
currently sell more than 35 proce 'ed
oybean products. Sale for 1991 are

projected at more than $Canadian
100,000.

As part of this promotional effort,
PI nty Canada is providing loans and
technical assistance for small-scale
'oyfood processing projects. The
group also provides short training
courses for would-be entrepreneurs in
the soyfood business. The project has
already generated a number of new jobs.
for the formerly unemployed.

Another effort is. aimed at educat­
ing local community groups in nutrition
and the importance of soybeans a a
high-quality ource of protein. With
the help of local experts, Plenty Canada
has published several recipes on how
to prepare the soybean product sold
through the distribution network.
Products that are available include: soy
ice cream, soy yogurt, lempeh, soy
meat, soy instant dhal, oy-cereal mix,
soy cocktail mix, and soy flour.

Much of the project's success comes
from supplying soybean products, such as
dehulled soy, soy flour, and soy dhal,
which are then processed by small­
scale entrepreneur into finished
products for market. Because of the
increased demand for these products,
Plenty Canada is considering setting up

113 Mumford Hall, 1301 West Gregory Drive, Urbana, lllinois 61801, USA; (217) 333-6422
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Plenty Canada has worked with the Soyabean Foods Research Centre in Peradeniya and with INTSOY
to develop prepared oyfood' with widespread appeal in Sri Lanka. The products arc cUITcntl~

available in Kandy. Colombo. and several OIher districts around the country.

Nelson Receives
Major Award For
Utilization esearch

A lvin 1. Nelon. professor emeritus
in the Departm ent of Food

Science and senior re,earch adviser for
INTSOY, has been selected to receive
the 1991 Meritorious Service ward
for Utilization Research from the
American Soybean Association. The
award will be present~d on July 29 at
the Soybean EXPO 91 convention in
Nashville, Tennessee.

The award cited Nelson for his.
dedication in developing new food and
feed uses for soybeans. The citation
note that, during the last two decades,
no single individual has made a bigger
impact on developing innovative
soybean processing methods, on
training scientists and entrepreneurs
worldwide in the application of these
methods, and on setting the foundation
for major gains in food uses for soybeans
in the coming decade .

In the late 1960s. Nelson began
research on the processing of whole
oybeans into food. He developed

basic concepts and initiated practical
processing methods that have set the
industry standard. During the 1970 ,
he applied these processing methods in
India and Sri Lanka, where he helped
establish innovative new pilot process­
ing facilities.

In 1983, he wa called out of
retirement to develop a new soybean
processing and utilization program for
INTSOY and the Department of Food
Science at the University of Illinois.
His research team developed numerous
innovative soy products from low-cost
extrusion cooking.

More recently, elson and his
team developed the proce sing method
that combines the extruder with a
mechanical expeller to produce partially
defatted meal and natural oil. This
technique is expected to be widely
adopted around the world in the next
few years. Nelson also has pioneered
res arch on soy milk with improved
flavor characteristics and on methods
to commercialize frozen vegetable
soybeans.

Plans call for INTSOY to continue
assisting SFRC in developing improved
processing techniques and new food
products. INTSOY technical staff will
also work closely with Plenty Canada
and SFRC to help develop an extrusion!
expelling plant in the private ector.
This will not only supply products for
extension work but will also serve as a
model for attracting new entrepreneurs
to the soybean processing business.
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its own processing facility by the end
of the year.

The SFRC's home training
program will soon be integrated with
the program for extension, educatioll,
and training in the Department of
Agriculture. Plenty anada is currently
negotiating the po ibility of collabo­
rating with the new organization to
carry out soybean foods promotions
and training activities.

'.



Wilmot Wijeratne. associate director of INTSOY. demOnStrales the extrusion/expelling syslem to U.S.
Represenlative Richard Durbin and his aide. Michael Daly. Looking on is Bill Savage. INTSOY reo earch
associale. The stop at INTSOY was pan of a lour of federally funded facililies al the Universily of Illinois.

u.s. Congressman
Tours INTSOY Facilities

Atour of the College of Agriculture­
facilities provided U.S. Represen­

tative Richard Durbin with first-hand
evidence of the effective u~e of federal
dollar at the University of Illinois. A
special feature of the tour was a visit to
the INTSOY pilot plant and test kitchen,
where he lasted a variety of soyfoods
and observed I TSOY's new extrusion
and expelling system in operation.
Much of this research was funded with
federal money through the U.S. Agenc}'
for International Development.

Durbin. who is a Dcmocrat,
represents the 20th Congre ional
District in centrallJlinois. He is a
member of the House Appropriations
Committee and has played a key role in
supporting many University of Illinois
projects.

Durbin has visited many developin13

countries. including India, Bangladesh,
Nepal, and Thailand, to ob erve the
effectiveness of the U.S. Food for
Peace Program. He is also a leading
advocate for democratic change in
Lithuania and the other Baltic states ..
He was accompanied on the INTSOY
tour by W.R. "Reg" Gomes, dean of the
College of Agriculture, and Donald
Holt, director of the lllinois Agricul­
tural Experiment Station.

Federal dollars at work. During his
visit, Durbin sampled a wide range of
soyfoods developed by INTSOY
researchers. The menu included soy
ice cream, soy yogurt, bread, cookies.
and vegetable soybeans. Durbin also
observed a test run of the extru ion!
expelling system in the main pilot plant.
The pilot plant tour was hosted by INTSOY
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associate director Wilmot Wijeratne and
senior adviser Alvin I. Nelson.

"It was good to see our federal
dollars at work," Durbin said. "The
International Soybean Program is very
promising and deserves continued
support." Durbin was especially
impressed by the extrusion/expelling
system becau e it is small enough to be
adapted for use in developing countries.
The r suiting products have the
potential of increasing the quality of
local diets and the demand for U.S.
soybeans, he said. During his stay,
Durbin also visited the federally funded
Plant and Animal Biotechnology
Laboratory and the site of the new
National Soybean Research Laboratory.

INTSOY Collaborates
in Testing Health Effects:
of Soy Foods

I NTSOY researchers Karl Weingartner,
Bill Savage, and Marise Galerani

are collaborating with Susan Potter.
assistant professor of food and
nutrition at the University of Illinois,
on a human study of the health effects
of soybean fiber and protein. he stud}'
will also analyze the acceptability of
added soybean fiber and protein in
popular American foods. Funding for
the project is being provided by the
American Soybean Association, the
Illinois Soybean Operating Board
through the Soybean Checkoff Program,
and INTSOY.

In the current study. various
soyfoods are providing 50 percent of
the total protein intake for 20 men at
the Veterans Administration Medical
Center in Danville, Illinois. The high­
protein, high-fiber foods in the study are
based on a number of products that have
been developed and refined at the INTSOY
research facility. The products include
blueberry and raisin-spice muffins,
lemon pound cake, dinner rolls,
cookies, fruit bars, and French bread.

The first test group was fed the
specially prepared diet from August
through December 1990. A second test
group began receiving the soyfood die
in January 1991. The men, whose
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average age is in the mid-fifties, arc
monitored closely to determine the
phy ical effects of the diet. Of special
interest is the effect of soy protein and
fiber on chole terol levels. The results
of the study are expected to be avail­
able in late 1991.

Commercial Feed
Operation Uses INTSOY
Technology

T he first commercial feed operation
using the extrusion/expelling system

developed by INTSOY is now open in
Brodhead, Wiscon in. With the
extrusion/expelling sy:tem, Super Soy
Feeds processes slightly more than
2,000 pound of soybeans per hour into
low-fat dairy feed that can easily be
cu tomized for oil and protein content
according to individual customer needs.
The company also produce a large
quantity of fuJI-fat soybean meal using
the extruder alone

The oil from the expelling opera­
tion is old to nearby fanns as a du t
suppressant or as a ource of calories
that can be added to variou dairy
rations. Super Soy Feeds currently
has more than 300 customers and has
been growing rapidly ince it started
extrusion/expelling operations a year ago

The company traces its origins to
1983 when Trygve Strommen turned
over management of his fann to his two
sons and opened hi own small feed
business. The operation grew so
rapidly that he soon brought hi on
Kurti Strommen to help manage the
business.

Initially, he operated with a single
I STA PRO 2000 extruder to produc
full-fat meal for dairy feed. In 1988. he
expanded by adding two more extruders.

Introducing extrusion/expelling. As
early as 1987, Strommen was searching
for ways to produce low-fat meal and
usable oil. In 1989. he read a newspa­
per account of INTSOY's research
which coupled an extruder with a
mechanical oil expeller in a continuous
process to produce partially defatted
meal and high-quality natural oil. Soon

afterward, he visited the I TSOY pilot
plant for a demonstration and consulta­
tions with TNTSOY research rs.

Strommen immediately began
searching for an expeller to buy and
finally located an Anderson model that
had been rebuilt. With this in place, he
started commercial extrusion/expelling
operations in the summer of 1990.

Start-up costs for the company
were relatively low because Trygve
Strommen is adept at basic industrial
design and engineering. He did all of
the installation work him elf and even
started the extruders without as i tance
from INSTA PRO. Since then he has.
continued to modify the layout and
operation of the plant to make it m re
efficient.

Currently Super Soy Feed
produces both low-fat and full-fat meal
for dairy rations. This ability to produce
both types of feed allows him to ea ify
meet the needs of hi customers. Local
farmers benefit from having the pro-
ce ing done locally at greally reduced
costs for transportation and handling.
Strommen says that the processing is
also friendly to the environment. Most
importantly. according to Strommen, the
custom feed produced from extrusion!
expelling also increase milk production.

I TSOY Plans Expanded
Cooperation With Utiliza­
tion Project in India

The time i- now right for INT OY
to a 'sist in expanding the use of

high-protein oyfoods in India. accord­
ing to Harold E. Kauffman, INTSOY
director. Kauffman, who recently
returned from a two-week trip to India.
recommend. an aggressive collabora­
tive effort between INTSOY and the
Soybean Processing and Utilization
Project (SPU) in India to involve the
private ector in turning the potential of
oyfoods into commercial reality.

The SPU project is funded by the U.S.
Agency for International Development.
It i being carried out in cooperation
with the Central In titute of Agricul­
tural Engineering in Bhopal amI G.B.
Pant University of Agriculture and

Technology in Pantnagar. The goal of
the SPU Project has been to establish a
well-equipped research laboratory and
pilot plant, to train a core group of
scientists in soybean proces ing and
utilization. and to develop simple
processing technologies and equipment.

According to Kauffman, the project
has already achieved considerable
success in meeting thes verall goals.
He points out that a number of area
have significant potential for further
research and development and for
technology transfer to the private sector.

Promoting new products and
processes. The mo t promising
avenues for expansion include produc­
ing low-fat soy flour and edible oil
from extrusion and expelling; produc­
ing full-fat soy flour, soy-cereal blends,
and soy-pulse blends from extru ion
cooking alone; producing food product.';:
with edible-grade defatted flour from
existing olvent extraction plants;
increa ing the use of all types of soy
flour in bakery products; and producing
soy paneer and soy-based dairy analogs.

Several joint I TSOY-SPU
activities are currently in the planning
stage. The major focus of the e efforts
is on scientific and business exchanges
and on collaborative research. Another
area of interest is a special training and
promotion program that would include
joint spon or hip of an international
eminar on soybean processing and

utilization to be held in Bhopal this
November.

The I T OY cwslctlcr is publi hed Iwice a
year by Ihe Inlenmtional Soybean Program at Ihe­
University of JIIinois al Urbana-Champaign.
t. TSOY Dire tor: Harold E. Kauffman. Editor:
Robert WynSlra.

lNTSOY is an affirmalive aelion/equal
opportunity employer.
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New Collaborative Program Promotes Agribusiness in Developing Countries

INTSOY's selection as part of the new Postharvest CASP has provided a
major boost in applied research using a twin-screw extruder for texturization
of full-fat and low-fat soy flour as a meat extender.

s part of a major structural
change, INTSOY recently joined

the new Postharvest Collaborative
Agribusiness Support Program (CASP)
sponsored by the United States Agency for
International Development (USAID). This
move brings INTSOY and three other
programs supported by USAID together in
a dynamic program aimed at increasing
agribusiness and promoting sustainable
agriculture in developing countries.

The other CASP members 3re the Food
and Feed Grains Institute 3t K3nsas State
University. the Posth3rvest Institute for
Perish3bles 3t the University of Id3ho,
and the Seed Technology Laboratory at
Mississippi State Univcrsity. Ovcr311
m3nagement for the CASP is loc3ted at
Mississippi State niversity. The cost for
this five-year collabor3tive effort is
estimatcd at US$7.5 million.

The new Agribusiness CASP is designed
to reduce postharvest losscs and problems
in food 3nd feed grains, fruits and veg­
etables. sceds, and soybcans and other food
legumes. For INTSOY, a kcy change is
expansion of its mandate to include
posth3rvest 3spects of food legumes olhcr
than soybe3ns.

Overall goals of the CAS?
The overall project encompasses a broad

program of field support, 3pplied research,
training, and transfer of technic31 inform3­
tion. These activitics are directly target d
tow3rd small 3nd medium agribusinesses,
individual entrepreneurs, and rural
households 3nd communities. Inclusion of
3 component for women in development
ensures th3t women will have equal access
to all the CASP programs.

The agribusiness CASP is designed to

provide USAID field missions with broad
posth3rvest expertise from the U.S. public
and private sectors. E3ch project member
will work to support local USAID mis,ions
in stimul3ting interest in posthmvest

technologies. CASP members also will
respond direcl:ly to the specific needs of
countries requesting assist3nce.

A major part of the CAS? effort is
directed tow3rd a program of applied
resemch aimed at adapting proven pro­
cesses and technologies to overseas
conditions. The 3pplied rese3rch compo­
nent is specific311y designed to address
problems faced by
medium-scale
agribusi ncsses.
Emph3sis is pl3ced
on prob lems and
regions where the
research can have
the greatest and
most immediate
impact.

Another impor­
tant CAS? activity
centers on training
for managers and
technical personnel
from existing and
new agribusi nesses.
The training
program focuses on
policy analysis,
business and
personnel manage­
ment. and improve­
ment of ski lis
associated with
specific commodi­
ties and industries
Individual training
sessions will be
augmented by a
scries of regional
traveling workshops.

Each CAS?
member will
continue to serve the
information needs of
its commodity­
specific clientele.

In addition, the overall CASP management
will coordinate information activities that
serve a worldwide clientele. Activities will
range from newsletters and information
packets to worldwide directories and
electronic bulletin boards. The focus is
directed toward dissemination of "cutting­
edge" technological information developed
by individual CASP members.

169 Environmental and Agricultural Sciences Bldg., I 101 W. Peabody Dri ve, Urbana, IL 6180 I, USA; (217) 333-6422
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The expanded INTSOY mandate
For INTSOY, the agribusiness CASP

provides a boost in appl ied research
activities. One project will finish work on
scaling up the extrusion-aided screw press
technology for transfer to small and
medium-sized agribusinesses. Work is also
underway on developing new techniques
for texturization of full-fat and low-fat soy
flour for use as a meat extender. This
pmcess wi II allow agribusinesses to
produce meat extenders fmm locally gmwn
soybeans and will help overcome the high
cost of importing defatted soy flour and
other processed soy products.

JNTSOY also is moving ahead on
efforts to develop commercial products

from co-extrusion of soybeans with
traditional food legumes. This will create a
new technology base for agribusinesses and
will aeld value to traditional food legumes.
In aeldition, INTSOY researchers are
developing new methods for incorporating
processed soy flour into traditional cereal
and legume fooels. The goal is to increase
the supply of new convenience products in
the food chain.

Another major area of intel'est for
INTSOY is support for development of
agribusiness ventures involved in the
processing of soybeans and traditional food
legumes. Support will be provided through
USA 10 field missions and various partner
institutions.

Several projects already are under
consideration in South Africa. Ethiopia,
Kenya. Zambia, igeria, and EI Salvador.
Planning also is underway in Brazil on a
long-term project for the transfer of soybean
food processing technologies and the
application of soybeans for food uses in
rural communities.

In the Philippines. the United Nations
Food and Agriculture Organization (FAO)
has requested support for a major soybean
development project. INTSOY will focus
on postharvest processing and utilization
and will work with the Philippine Council
of Agricultural Research to develop an
agribusiness component for the project.

INTSOY Assists Egypt in Establishing Model Soy Foods Processing Pilot Plant

I iTSOY Director Wilmot Wijeratne (right) trains Egyptian scientists to operate the extru­
sion-aided screw press system at the new FTRI processing pilot plant. The facility will serve
as an important model for expanding the production of nutritious soy foods in Egypt.

s a first step toward the final goal
of establishing a soy foods center.

INTSOY and the Food Technology
Research Institute (FTRI) at the Agricul­
tural Research Center (ARC) have opened
a model processing pilot plant and food
demonstration facility in Egypt. This pi lot
plant provides an invaluable resource for
research and development of soy foods
adapted to the Egyptian diet and serves as a
training center for introducing new soybean
processing technologies to the Egyptian
private sector.

FTRI was established in 1991 by the
ARC as a specialized institute for research
on food pmcessing. The institute has a staff
of about 150 researchers and operates
several food processing pilot plants. Its
facilities are located at the ARC complex
in Giza, which provides a nearly perfect
setting for the new pi lot plant and fooel
demonstration center. Support for the
project was provided by the New Initialiv~s

Office of the National Agricultural
Research Program and the United States
Agency for International Development.

The pilot plant facility
The pilot plant building, which was

formerly used for processing of fruit juice,
has been extensively remodeled. The
refurbished facility contains more than 230
square meters of usable space for the pi lot
plant and adjacent product elisplay area.
The site also houses c1.assrooms and a
quality control laboratory.

The seed preparation room contains
equipment for cleaning and elehulling raw
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soybeans. This area is directly connected
to the dry processing room. which houses
the extruder and other equipment for the
continuous processing of soybeans into oil
and flour. The area is fully outfitteel with
ancillary equipment needed to grind soy
meal into nutritious flour ready for baking.

The adjacent wet processing area con­
tains complete systems for the production of
soy milk. tofu, and c1ail"y analogues, such as
soy ice cream and soy yogUl"t. Another

rool11 is fully equipped as a test kitchen and
display area for new food products.

Together these new facilities provide the
key component in developing a comprehen­
sive soy foods development center. The
new pilot plant functions as a focal point for
accelerating the development of new soy
products for Egypt. Most importantly, it
serves as a model for stimulating local
entrepreneurs to Lise soybeans in commer­
cial food products.



Project Helps Restructure Postharvest Systems in Ukraine
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ore than a year of important new
activities have culminated in the

recent announcement that INTSOY will

serve as a major sub-contractor with
Freedom Farm fnternational of St. Joseph,

1I1inois in a project in Kherson Oblasl.

Ukraine. The Black Sea Model for
Privatized Postharvest Grain Systems is a

key component in the initiative developed
by the United States Agency for Interna­

tional Development (USA ID) for restructur­
ing food systems in the newly independent
states of the fonner Soviet Union.

"The idea is to establish a model for
integrated farming in privatized institutions

under the principles of free enterprise,"

says Wilmot Wijeratne, INTSOY director.
"The overall objective of the project is to

establish a sustainable and replicable model

for postharvest grain systems using state-of­

the-art technology and expertise from the
United States."

USAID is funding the project through
the Citizens Network for Foreign Affairs in

Washington, D.C. based on a joint proposal

by Freedom Farm International and
INTSOY. USAID contributed US$I.745
million for the project.

The Freedom Farm program
Freedom Farm International has been

working in the Ukraine since 1992. Its
philosophy centers on a commitment to

improving the quality of life in the newly
independent states of the former Soviet

Union. This is accomplished by assisting
local partners to help themselves through

development of new business and personal
relationships. Joseph Parker and Roger
Denhart, the president and vice president
of Freedom Farm, are successful farmers

with professional training and experience
in production and marketing of grains and

oi Iseeds.

Freedom Farm will work on this project
with recently privatized Ukrainian farms to

establish an integrated system that includes
on-farm feed and food processing and feed
utilization for improved livestock produc­

tivity. Ukrainian partners will receive
training in up-to-date agricultural practices,
on-farm grain storage and handling, value­
added processing technologies, and the
basics of the free enterprise system.

The Kherson Oblast region
Kherson Oblast is located in the

southern Ukl'aine in the steppe region of the
Black Sea lowlands near the Dnieper River.

The climate is temperate and well suited for

growing a number of commercial crops.

In 1983, the area had 147 collecti ve farms

and 145 state farms cultivating a total of
1,744,000 hectares.

The main crops are winter wheat, sun­
flower, corn, barley, legumes, rice, millet.

castor beans, alfalfa, and assorted vegetable.
Animal production centers on dairy and

beef cattle, swine, sheep, and poultry.

The critical agricultural problems in the
Ukraine al'e postharvest losses and ineffi­

cient marketing systems. Currently there is
sufficient grain available for animal feed.

What is lacking is an adequate source of
protein for use in animal feed. As a result.

a number of local producers have expressed

interest in developing soybean production
and medium-scale processing as a way to

meet this critical protein shortage in animal

feed rations.
Four privatized farms located within an

80-kilometer radius have committed to

participating in the project. Each farm has
set aside approximately 1,000 hectares of

irrigated farm land for the project. One of
the farms is located adjacent to the Dnieper
River. This strategic location will serve as
the site for the central grain handling,

processing, and shipment facilities.

Each of the four farms will install grain

storage bins with a capacity of 4,500 metric
tons. This will allow individual farms to
hold grain stocks for trade when market
conditions are optimum. The central

storage facility will handle another 4,500
metric tons of grain for transfer to barges on
the Dnieper River. From there, the barges

can transport grain to ocean-going vessels at

Kherson harbor about 95 kilometers away
on the Black Sea.

INTSOY's role in the Ukl"3ine
INTSOY will playa major role in

developing a processing plant located near

the central storage facility. The plant will

produce value-added feed and food
products made from corn and soybeans.

The soy processing system is based on the
ex trusion-aided screw press process
developed by scientists from INTSOY and
the University of Illinois Department of

Food Science.
Approximately 30 percent of the grain

produced by participating farms will be pro­
cessed into feed for beef cattle, poultry, and

swine. The oil from the process will serve

as a value-added comlllodity for sale to

refiners or for direct marketing as edible oil.
The partially defatted meal will be added to
dry milled corn and then formulated with

appropriate additives for animal feed.

The processed livestock feed will be
used to improve the production efficiency

of existing livestock operations located on

the participating farms. The system can
easily be adapted to produce full-fat soy

flour. Later the system could be expanded
to produce other nutritious soy-based

products for human consumption.

The four-year project is expected to help
reduce postharvest losses of food grain,

promote the efficiency of gmin utilization,
and increase incomes for the participating

farms. Most importantly, this project
should serve as a model that can be repli­
cated elsewhere in the Ukraine and other

newly independent states in Eastern Europe.

New INTSOY Director Named

ilmot B. Wijeratne has been
named as the new director of

INTSOY. He succeeds Harold E.

Kauffman, who has been on a two-year

leave of absence developing a major
gennplasm storage facility in India with

Winrock International. John J. Nicholaides
III. director of the Office of International
Agriculture, has served as acting director
since 1992.

Wijeratne, who moves up from the
position of INTSOY associate director,
is a native of Sri Lanka. He earned his
Bachelor's degree from the University of
Peradeniya in SI'i Lanka. He holds a

Master's degree in Food Technology from
the University of Mysore in India. He was
awarded his Ph.D. in Food Science at the

Uni,·ersity of Illinois in 1985.

He has served with INTSOY and the

Department of Food Science since 1985,
first as a research associate and later as
senior food scientist and associate research

leadel'. Since 1990, he has held the position
of INTSOY associate director and assistant
professor in the Department of Food

Science.
Wijeratne comes to the position of

INTSOY director with extensive experience
working in developing countries. He served

as manager for a food research pi lot plant

and laboratol'y in Sri Lanka. He also led a

major research group in Sri Lanka aimed at
developing food products from whole
soybeans.
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Illinois Congre"l1lan Richard J. Durbin (center)joins University of Illinois Pre,idelll Stanley O.
Ikenberry (right) and other dignilarics atlhe official dedication of the National Soybean Re,earch
Laboratory. The NSRL provides extensive laboratory. otliec. and conl'erencc space thai will enhance
INTSOY's role in increasing the use of soybeans and foud legul1les around Ihe world.

consumer, and industry problems, ranging
from basic genetic research to marketing
and processing. The new NSRL program
will enable the soybean industry to take full
advantage of new technologies in areas as
diverse as genetic engineering, telecommu­
nications, and sustainable agriculture.

The NSRL staff work with consumers,
farmers, and industry representatives to
identify research concerns. The NSRL aids
in assembling the research and development
teams required to address these concerns
and provides a means to create value for the
soybean industry and its customers.

Plans already are underway to coordi­
nate INTSOY's extensive training activities
with new training courses to be offered at
the NSRL during the summer of 1995.
Through its contacts with soybean programs
in more than 100 countries, INTSOY pro­
vides an important international dimension
to the new NSRL program. As a result,
research programs around the world can be
more closely linked in the future with those
initiatives that best adapt new ideas and
technologies for the benefit of all soybean
consumers and producers.

The INTSOY Newsletter is publishedlwice a year by the Interna­
tiunal Soybean Program of the University of Jllinois at Urbana­
Champaign. INTSOY Director: Wilmot B. Wijeratlle. Editor:
Robert J. Wynstra. INTSOY is an affirmative action and equal
opportunity employer.

The NSRL pl"Ogram
INTSOY also is working closely with

the NSRL to develop new programs that
extend far beyond merely managing a new
research facility. These programs are
designed to encompass research in soybean
breeding, genetic engineering, food and
nutritional sciences, disease and pest
management, animal sciences, mal"keling,
and utilization.

The purpose of the laboratory is too
serve as a locmion where on-site and
visiting scientists can work on producer,

sophisticated .audio and visual equipment,
making it an ideal setting for activities
ranging from seminars to major regional
conferences.

Two additional offices and a new lab­
oratory for INTSOY were recently added to
the plans for the NSRL and are scheduled
[01' completion in 1994. These offices,
along with the new headquarters complex,
will allow INTSOY personnel to be con­
solidated in one convenient location. The
laboralory will provide upgraded facilities
for physical and chemical analysis of
soybeans and soy products.

A new research facility
The laboratory is siluated in the heart of

the prime soybean growing region of the
United Stares at the University of Illinois,
which has more than 100 individuals
engaged in some phase of soybean re,earch.
About 50 scientists, graduate students, and
support staff are housed in the new
laboratory. In addition, the building
contains the analytical laboratori,:, fOI' the
U.S. Department of Agriculture's nmionaJ
Soybean Germplasm Collection.

Many other University of Illinois
researchers outside the laboratory building
are involved in NSRL activities. With its
broad scope, the NSRL also draws on the
expertise of soybean scientists from across
the nation and around the world.

As an integral component of the NSRL
program, INTSOY has access to a wide
range of new facilities, including several
conference rooms and a 250-seal aud ito­
rium. The auditorium is equipped with

During his tenure at INTSOY, Wijeratne
has specialized in development of low-cost
extrusion technologies for producing food
products from soybeans and cereals. He has
traveled extensively in China, Sri Lanka.
India, Thailand, the Philippines, Zambia,
Vietnam, Brazil, EI Salvador, and Egypt.
He currently is taking the leadership in
developing programs for the new
Postharvest Collaborative Agribusiness
Support Program.

New Facilities Support
Expanded INTSOY Mandate

T o help fulfill its expanded mandate,
INTSOY has moved into new

headquaners facilities at the National
Soybean Research Laboratory (NSRL) on
the campus of the Uni versity of Illinois.

The NSRL is located in a newly
renovated building that provides almost
2,700 square meters of sophisticated
laboratory and office space. The building
stands in close proximity to an extensive
greenhouse complex and other major
laboratories devoted to soybean research.

The United Stares Congress allocated
US$5 million to cover remodeling expenses
for the NSRL. The legislature of the State
of Illinois added US$750,000 to equip the
facility. The College of Agriculture at the
University of Illinois provides administra­
tive staff and basic support for NSRL
programs.
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