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PROJECT STATEMENT

A. Profect Supmary.
1. Satistical,
Project Title: Develdpment of Improved Varieties of
Saybeans, Systems of Pest Mama
and Posthatvest Operations, and Re-
duction of-Socfal and Economic
mtuints to Expanded Production
Contractor: The University of I11inofs at Urbana-
Chasipaign,
Principle Investigator: Dr, W, N, Director
lnumtim Progn‘ (INTSOY),
Duration: Apr{l 1, 1979 - March 31, 1982,
Total Estimated Cost: +$2,500,000,
Funding: Prior Years: $3,066,460
Project Extension: e
Funding 4/1/79 - 3/31/82 2,500,000
FY 1979 $00,000
1980 | 900,000
. 1961 1,100,000.
Project Manager: John M. Yohe,
Abstract:

Soybeans offer a greater potential for lessening the LDC protein and calorie
shortage than any other grain Tegums. Saybeans, averaging about 40% with
excellent nutritional balance and capable of producing high ylelds, are the
most promising potentfal cource of vegetable protein and also produce large
rnitiu of useful edible fats. Experience in the International Soybean
ard ment (ISVEX) indicates that the soybesn 1s & far more widely
adaptable legume than was previously thought; satisfactory yields can be
obtained over a wide renge of agroclimatic conditions following good manage-
ment and cultural practices.

Recent evidence demonstrates that soybean cultivation is practical under
sm1l farm conditions in tropical and subtropical areas, including many
regions whare protein shortage presently 1s acute. To accelerate the rate



expansion, more information is needed on the cultural requirements of

in the subtropical and tropical lat{tudes and on varieties that
are nesded which are bettsr adapted to short lengths and high
temperatures. There s continued need to search for varieties exhibiting
superior cooking qualities. Work in disease, insect, and weed control
thyough collaborative activities of viral and ftngal plant pathologists
entanologists, and weed scientists will continye to focus on an impro
knowledge base and mhagement systéms for *ropical and subtropical
environments. Nork In progress to develop {mproved production, harvesting,
handiing, and methods for seed and.grain under tropica" conditions
will continue. will be initiated on developing methodnlogy for
reducing the social and economic constraints to expanded soybean pro-
duction and use in the tropical less developed countries.

2. Background. ' .

In April 1973, a'3 year contract was awarded to the University of I111nois
at Urbana-Chespaign (UIUC) by the Agency for International Developwent

calliug on the University to carry out a research and devel N
directed toward the devalopment of {ipproved varieties of . Tin
ct mde satisfactory s ‘and was approved by the earch

progres

sory Comuittee (RAC) for a 3 yesr extensic: on January 16, 1976,

Thay reported itat the project hed made :

versity of ‘I1111wois had responded to RAC's concerns over utilization
mcscions,  RAC the 1976 extension for 3 years, April 1, 1976 -
m:u.n. 1979, approved the project at that time with the conditions
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2. Tha contractor assign a qmlﬁ'ied microbiologist to
" undortake the research on Rhizobla;

b. Tha contracto.: be responsible for developing varieties
or biseding 'ines having nutiitional qualities and
acceptabiliiy as human food; and

C. Product development research be separated from the
contract.,

The University of I111nois compiied with that request and these same
qualifications are reflected 1n the present request for contract extension.

The potential and emerging reality of this program supports the original
decisions by A.I.D. to support the centrally funded research and develop-
ment progrem vhich was init{ated with the University of I11inois in 197
and supports the relevance of this work toward meeting the food needs of
the poorest subsistence rural famil{es in the tropical and subtropical
regions of the world.



R Raasazch Puxposes and (hisctives

1.

z.

Purpose '

The purpose to wh'-h this project contributes is the development and
exploitation of the imherent potential of the soybean as an efficient

sourcs of high-quality protein and high-quality edible oil for diets of
beth the rural and urbaa poor.

Objectives

Six objectives will be addressed by this project. They are varied in
nature because of the many immediate problems that need to be solved in
achieving the project purpose aand because of some of the:problems antici-

p.udcm the long run. There are relationships between the objectives
of such nature that some activities comtribute to more than one output.

The .objoctim are:

Objective 1)--Develop improved genetic materials for use in LDC research
aad production programs and improved linkages among soybean

Objective 2)--Improve teckmology for Fhizobium japonicum production and
. -aq-ont under tropica ons. '

Qjoct:ln n--lqrovn the knowledge base for dluuo. huoct. and weed
: eontrul in soybeans produced under tropic:l environments.

Objective 4)--Develop soybean disease, insect, and und management systems
for tropical and subtropical areas.

Objective S)--Develop improved ftoduétion. harvesting, handling, and storsge
methods for seed and grain under tropical conditions.

Objective 6)--Davelop methodology for reducing the social and economic con-
straints to expanded soybean production and use in the tropical
less-developed countries.

t._ $ignificance and Rationale for Research

l.

Development problem

Soybeans offer a greater potential for lessening the LDC protein and

calorie shortage than any other grain legume. The cost of animsl protein

is rising faster than the aversge yearly earnings of people in the develop-
ing countries and the probabilities of meeting their minimum protein re-
quirements with animsl products are remots. If the protein gsp is to

be narrowed, a major key problem ares goal of AID, it will have to be achieved
by sn increased use of plunt proteins. The grsin legume crops are the most
promising for this purpose and among the grain legumes soybeans rank highest.
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.2.  State of the art

AID has supported problem oriented research on soybean production, pro-
tection, marketing and use through the Internationmal Soybean Program INTSOY.
Accelerated progress has been made toward the development and exploitation

of the inherent potential of the soybean as an efficient source of high-quality
protein and edible oil for the diets of both the rural and urban poor in
developing countries. An arrsy of trials has been developed to identify,
evaluate, and speed the process of adoption of improved soybean varieties

by producers ‘in tropical and subtropical areas. It is now known that the
soybean can be developed to be a high-yielding crop at tropical latitudes.
Substan~ial attention has been given to cultivars which exhibit resistance

to diseases. Pathogens that affect seed quality and germination have been
intensively studied through cooperative efforss of the Universities_ of I1linois
and Puerto Rico. : . :

Work is tm;ltmy in soybean licrobioloiy at the subtropical facilities at
the University of Pusrto Rico, Mayaguez Campus. A collection of Rhizobium
Japonicum has been made and selected research projects have been Inltiated.

Interdisciplinary work between plant pathology and entomology personnel

features activities in virus disease control. Soybean mosaic virus, cowpea
mosaic virus, bean golden mosaic vl"rus. Bacillus subtilis, Phomopsis sojae,
and virus vector studies have  been the focus of Investigations In this area.

Excellent progress has been mads in the development of model insect control
Banagoment systems. Studies on a number of insects affecting soybean pro-
duction continue. Leadership for weed control studies has be¢n assumed

by the colleaguss at the subtropical base in Puerto Rico.

Considerable progress has been made in the development of information and
dissemination systems to transmit the results of research to soybean
scientists worldwide.  Three computerized information systems (TAXIR, SIRIC
and IRCSA) are utilized in the management and dissemination of knowledge
about soybean production, protection and utilization. A publication series,
with 15 titles published has been an extremely useful means of informing
soybean workers sbout a wide range of subjects. Training opportunities have
been availed by LDC soybean research workerr through specialized short
courses, graduate training, and specially designed individual study programs.
One hundred five students from over 40 countries have participated in two
INTSOY-sponsored short courses, Soybean Processing for Food Uses and Techni-
cal and Economic Aspects of Soybean Production. In addition, several hundred
persons, individually or ir groups, have taken part in special programs,
seminars, and individusl conferences with INTSOY and associated University
staff during the past five years, being drawn to soybeans as a tropical

food crop by the growing reputation of INTSOY. The relationships that have
been established provide a wealth of opportunities for collaborative research,
education, and developmental efforts.
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0’ Plans 2o Develop Linkages and to Facilitate Ueily gation of Resulgs.

Linkages .

The development of linkage mechanisas has been an integral part of the
growth of the INTSOY program and its antecedents. The participeting in-
stitutions of the University of Illinois and the University of Puerto Rico,
Mayague: Campus, serwve in 8 leadership role in mobilizing U.S. resources

a8 the hub of an intermations] network of organizations and insividusls

lipked in vays to provide means for stimulating cooperative efforts, in-
suring effective utilization of information-smanating from the program and
comtributing to sustaining future soybean development programs for the
tropics and subtropics. Linkage development. has been genersted through
Beans of direct country progress, development of formalized relationms with
mational and intermatiomal organizations, and the development of orgaaiza-
tional relatiomships with a wide array of institutional entities. In the
past five years, INTSOY has instituted two major country development programs
to stimulate the production of soybeans by .mall farmers and the utilization
of soybeans tnthodiotofthomlmd\n'bmpoo:. The first phase of
the comtry progrsm in Sri Lanka, which received funds from UNDP, FAO,
UNICEF, and CARE, is nearing completion and the Government of Sri Lanka
have recommended that the plamned second phase be commenced effective
Jamuary 1, 1979. A major country’prograsm in Peru, funded by USAID, is
nearing coipletion of the first year of its operation. This program is -
ved as a four-year program with likelihond of extension into a second

to alleviate food production programs in a mumber of LDCs. Assistance vas

given to countries in South America, Asia and Africa under these task ordors.

INTSOY also participated in direct country support programs sponsored by
FAO in Irsq, and in-country financed programs in Saudi Arabia, Ivory Coast,
and Venezuela.

cultural research ce ters and the remsinder are with national organizations
devoted to soybean research and development.

INTSOY has also developed relacionships with a number of organizations

and individuals demonstrating a basic organizational concept of coopera-

tion with all who have interest congruent with the mission to expand the

use of soybeans for human food. These relationships include the U.S. govern-
ment and educational institutions, private sector organizations, and indivi-
dual scientists. Linkage development activities were given additional im-
petus from two networking conferences held at Urbana in May, 1977 and March,
1978 to advance the planning process for the development of an "International
Soybean Network INTSOY." From these conferences the University of Illinois
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and the University of Puerto Rico have taken leadership in moving toward 2
more formal consortium of institutions committed to international research

and educational effort on soybeans. The core group of this consortium in-
clude the University of Illinois, the Uni/ersity of Puerto Rico, lowa State
University, the University of Missouri, University of Arkansas, Purdus Univer-
sity, Ohio State University, Kansas State University, Southern Illinois Univer-
sity, North Carolira State University at Raleigh, the University of Georgia, and
Mississippi State University. The United States Department of Agriculture

has also made a commitment to be associated with this international effort

i appropriate ways similar to. the close collsboration between the USDA and
state research aud educational institutions on domestically-oriented work.

It is anticipated that a mumber of other institutions will join in this

effort through a cosbination of formal and informal means.

Utilization

The development of the linkage rechanishs discussed above facilitates the
utilizatinon of knowledge generated in the research program. Much of the
accumulated knowledge has been published in various forms, annual project
reports, articles in professional journals, titles in the INTSOY publica-
tion series, and private correspondence and other communications with cooper-
ating scientists.

The major emphasis of developing means to more fully utilize information
obtained under the research contract is planned to be concentrated in a
separate general technical serVices agreement,. the proposal for which was
submitted .to USAID in Octobe: 1978 as a companion to this research proposal.
INTSOY has felt that many of the service elements of the research program
that have heretofore been supported frum the research contract should more
sppropriately be included in the GIS agreement, thereby focusing the limited
resources available for research on the conduct of problem solving research
activities. If the GTS path is followed, most of the utilization activities
will be conducted under that agreement and the resources for research re-
quested in this proposal will be focused on problems of soybean production

' under small farm conditions of the tropics.

One problem area that has not yet been adequately supported is concerned

with research on the use of soybeans in the diets of the rural and urban

poor of LDCs. A promising start was made on an earlier research contract
when certain soy-based prototype foods were developed. However, continua-
tion of that work was not supported in research contract AID/TA/C-1294 and
soms efforts are being made to fill this crucial gap in the Sri Lanka and
Peru country projects referred to earlier. A continuing need exists, however,
for research on the development of soybean combination foods, their nutri-
tional quality, and adaptations and strategies required for their acceptance
and introduction into diet regimes in the LDCs of the tropics.

Management Considerations.

INTSOY was established in 1973 with strong support from the Agency for Interna-
tional Development as a program at the University of Illinois and the University
of Puerto Rico cooperating with international and national organizstions to ex-
pand the use of soybeans for human food. INTSOY was formed as a varian. of the
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international research center concept building on the strength of existing
research and educational ems, A.1.D., the Rockefeller Foundation and
the Ford Foundation were leaders in this encouragement. The concept has
proved to be successful as INTSOY {1s considered by USAID, FAO/UNDP, U.S.
institutions, intermational agricultural research centers, and LDCs as the
international research and education base for soybeans.

A.1.D. has used a combination-of instruments to support the INTSOY program
includipg research contracts, companion 211(d) grants to tha University of
IN{nois and the University of Puerto Rico, respectively, basic ordering
agresments for technical assistance and training and sgocul grants to
conduct international conferences and works « The 211(d) grant to the
University of I111nois expired September 16, 1978 and a renewal was not
requested by the University. The companion 211(d) grant to the University
of Puerto Rico mas extended for an additional two years, A separate

al for a general technical services agresment to complement the
activities proposed under this research-contract has been submitted to A,1.D.
by the University of I1{nots, :

So lon? as there is a shortage of high-quality protein there will be a
necessity for a continuing effort in soybean research and education and the
momtm of the U. S. capacity to respond to intarests and assume

" po ! .

No unusual management problems are expected to arise in connection with this
project extension.. It 1s similar in concept and design to the previous
centrally. funded contract under the same title, ,

Noncontract funded nputs have been substantial and will continue to be so.
This includes eration by other staff msmbers, office and laboratory
facilities, as wall as use of equipment and extensive field facilities.

Management evaluations will be comducted during the year and technical
managerial considerations will be under constant monitoring by the A.l.D,

project manager.

Contractor will clear all manuscripts proposed for publication with the
project menager, and will submit a terwminal report within 45 days of the
close of the contract year.

F. Profect Description and Background.

This project 1s conceived as an integrated approach to the production, pro-
tection, and the util{zation of soydeans in the developing countries of
the tropics and subtropics. It concentrates on research on technology of
preduction, the davelopment of knowledge of soybean pests and systems to
overcoms or neutralize them, research on postharvest operations and on
reducing social and economic constraints to expanded saybean production
and use in protein deficient nations.
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The program builds on the strength of previous research and adds the

social science dimension to improve our ability to utilize the results of
the research in LDC settings. | ;

Previous research has shown that soybeans can be grown, under certain cond{-
tions, 1n many parts of the world. Photoperiod sensitivity can be overcome.
Ms::ﬁ;dmts and wesds, while creating special prodlems, can be

” e '’ ) .

!nm-m'in smll-scale l;chlniution. harvesting, and storage processes

are pos§ible. Pec’ Te will add soybeans to their diets. A few brief comments

of:‘rwious research in production technology, pest control, and utilization
o, L .

The-major objectives of the saybean tic {mprovement and variety develop-
mant progr- irclude selection for high stable yfeld and high protein per
unit of Tand area, suitable photoperiod responsc, resistance to disease
and fnsect pests that limit yleld and seed uality, and wide ad:g:abﬂity
in tropfcal and subtropical enviromments. st of the work on breeding
m tales place at the ‘subtropical Tocation ut the Unfversity of
Rico, Mayaguez » Where the breeder evaluates the tropical and

subtropical scybean germplasm and makes crosses between high ylelding
teamperate and trupically adapted ”t?lu-. The varieties developed In this
program are evaluated in the Soybean Preliminary Observation Trial (SPOT)
which is conducted at a small mmber of selected locations around the
world. Prowising varieties from SPOT are selected for inclusion in the
Intarnational Soybean Yariety Evalustion E.:cﬂmt (ISVEX). The ISVEX
trial provides an opportunity for tutin? adaptation of soybesn varieties
under a wide range of environmental conditfons by comparing introduced and
}ﬁllmzo cult:nn in }M mtrh:wm trials h:n condu‘ t.ctod.

| ve variety test program upon the voluntary
collaboration of cooperators of :u over 250, in over a hundred countries,
have participated in the past five yoars, Varieties included in ISVEX have
veried over time and have been grouped into early, medium, and late
mturing trials as a result of tions by cooperstors and evaluation by
the field coordinator. A new trial was organized in 1978 to ugwthe‘r‘)ol
of lasm being developed in country soybean programs throughout
wrld. The trial, the Soybean International Variety Evaluation (SIEVE)
includes cultivars developed to the F-6 or later stages and 1s evaluated at
three sites at 29, 18% and 28%n latitudes. In addition to yfeld, ob-
servations are made on C and pest resistant characteristics of
these variettes. Selections from the SIEVE trial and from the Puerto Rico
breeding program can be entered in the SPOT trial, from which selections
are continually being made for inclusfon in the ISVEX trial. When the
system is fully operative, 1t 1s estimated that a variety can move from a
breeder to an LDC farmer in a winimum of four years and that all active
soybean breeding programs in the world could-contribute to the tropical
and subtropical genetic improvement program, )



A key aspect of the improvement of production technology is the sxpansion
of production and u_» of Rhizobium Jamaicu to {mprove soybean nodulation
in the tropics. MNodulation paramaters have determined and the number
of R, #gg.}gg necessary to establish satisfactory modulation in tropical
soiTs 1s beTng studied. High soi] temperatures are a characteristic of
many areas of the tropics and subtropics and may be a detrimental factor
to the establishment of R. ja sggicu in the seed zone. Initial screening
of R. éggicg on agar spread pla suggest an optimm temperature

of or rapid and profuse growth. Further research i1s ynder way to
extend the investigation from agar plate growth to host nodulation at
higher temperstures. While peat hu been -the standard carrier for Rhizobium
in inoculant production throughout the world, and provides the best
suitable mterial both fm the rhizobial bacterial performance and
economic standpoint, alternate carriers’'will have to be developed because
of the general lack of appropriate gut sources in the tropics. Research
{s under wvay evaluating the suitability -of various alternate carriers.
Water content, particie size and or?lnic matter contont of potential
alternate carriers are being carefully studied.

Research on the generation of knowledge of soybean diseases and insects
and systems to control them has cowpred a wide range of activities,

Studfes in soybean mosaic virus, compea mosaic virus and bean golden mosaic
virus are focused on the transmission from white fly to seed. Fungal and
bacter{is]l research concentrated on Bacillus subtﬂis and f!gﬂogﬁ $0
Yirus vector studies on SMV were conducted In collaboration with pa

Togists and entomologists. Considerable research was devoted to the
development of pest msnagement systems. Promising research continves

on the bionomics and spatial distribution of soybean associated thrips.
Other studies on field activities of various pests (e.g., Orfus

insidiosus) are also under way.

In the area of harvest and postharvest technology, breeding for resistance
to damage at harvest time is an {mportant part of the breed{ pro?ru and
INTSOY agrononists have worked cooperatively with USDA. INTSOY scientists
have conducted research on seed st.onr logy with work being con-
ducted both at tha Urbana campus and in Puerto Rico., VYarious storage
coutainers were tested under conditions closely approximating those of LDC
farmers in tropical conditions. Moisture content of seed at time of storage
ws determined to be the most significant singlo factor in preservation

of germinability. The rapid loss of germination in storage in the tropics
under prevailing conditions wes directly related to the percent of moisture
Tevel in the seed at the time the seeds were placed in storage. The bast
eonuigcrs for storage are those that mintain a Tow initial moisture
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Complete Teports of these Tesearch activities are found in anmumsl reports of
contracts AID/TA/C-73-19 sad AID/TA/C-1294. _ .

b_gjoct. Cesign . '

. . ) . ’
The operational design of this project is consistent with work conducted
under contracts AID-csd-3292, AID/TA/C-73-19 and AID/TA/C-1294, a design that
has been found acceptable to AID. Work under the project will continue to
feature the multidisciplinary interinmstitutional spproach used successfully
throughout the INTSOY program. The project will sustain and improve research
output and competeace in selected areas, will contribute to the generation of
knowledge to be shared with soybean scientists of tropical and subtropical
developing countries through a companion gemersl technical services agreement
and will othervise improve commmications within the international soybean
network. The primary thrust will be the improvement of understanding of
problems in soybean production, protection and use in the tropical LICs,
- development of mechanisms which facilitate effective interdisciplinary and
interinstitutional research om problems of soybean development aad use in
tropical LDCs and the generation of knowledge for dissemination to LDC and ,
international institutions with special emphasis on msthods of adaptive re- "
search to speed the benefits of research to small farmers and agricul tural
institutions of tropicesl LDCs. c-

. Outline of Work. '

INTSOY will follow a multidisciplinary approach in addressing objectives of
the proposal. This spproack is well illustrated in the following summary of
the outline of work that will be undertaken on each objective. Researchers
will cooperate in addressing problems associated with interrelated objectives
in a manner that maximizes the effectiveness of limited personnel, facilities
an' fiscal resources available to the program. Specific activities will be
undertaken for each objective as follows:

Objective 1)--Develop’ hprovui genstic materials for use in LDC research and
production programs and improved linkages smong soybean breeders.

_ The program of scresning of new acquisitions for identification
of desirable traits will be strengthened. The brneding program
will be strengthened in the areas of resistance to soybean pests
of the tropics and subtropics and for adaptstion to short daylength,
earlier maturing varieties with higher yields and varieties
tolerant of acid soils and drought stress.
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- The development of new crosses of soybeans to isolate or incor-
porate desirable characteristics for tropical and subtropical
environments with emphasis on varieties with high stable yield,

having good grain and seed quality under humid conditions will
continue. .

The interaction between varieties snd systems of cropping by
comparing performance 10 monoculture and mixed cropping systems
wvill be determinud.’ ,

INTSOY scientists will determine the interaction’of soybean

varietal differences and processing conditions as they affect

,mutyitional valus of soybean foods. ' A method will be developed

‘to determine high-protein seeds for use by the breeder to aid

in developing high-protein varieties.

Traits will be identified frop the wild Glycine germplasm for

incorporation into breeding programs for tropical and subtropical
environments. . -

Collaborative research programs among soybean breeders in the
eweloping countries and at international research centers will
be strengthened through their involvement in evaluation of pro-
mising lines under a wide range of envirommental conditions.

The results of the research will be made available to research
and extension workers of the tropics and subtropics by assesbly,
‘tabulation, interpretation and distribution of results from
variety evaluation experiments.

The primary means cf improving soybean genetic technology and
accelerating the distribution of high ylelding tropically adapted
cultivars lie in the INTSOY uniform soybean trial system. The
three components of the system are SIEVE (Soybean Initial Evalua-
tion Variety Experiment), SPOT ( Soybean Preliminary Observation
Trial) and ISVEX (International Soybean Variety Experiment). All
trials are planted in randomiied complete block designs with two
Teplications in the SIEVE, three rsplications in the SPOT and
four replications in the ISVEX. All trials contain the standard
variety Williams which serves as a check.

SIEVE features three rows five meters long and 60 cm. spurt with

a common border row between each plot of the check variety Williams.
Complete agronomic data are taken on the middle ruow of each plot.
SIEVE is currently grown at three locations, Boliche, Ecuador (27 3),
1sabela, Puerto Rico (18 n) and Gainesville, Plorida (28 n), which
provide sufficient environmental differences for meaningful com-
parisons to be made.

General agronomic acceptablility is the selection criteria for
promotion into SPOT, a trial consisting of 4 rows 4 meters long
and 60 cm. apart. Entries have been limited to 14, including

the check variety Williams, hovever in 1978 the number of cultivars
was increased to 20.
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SPOT varieties exhibiting high ylelding capabilities with good
sgronomic traits are sdvanced to. the ISVEX, consisting of three
distinct maturity groupings. Group A, sent to tropical locations,
includes cultivars in maturity groups VII through IX. Group B
consists of maturity groups VI through VIII and is sent to sub-
tropical locations. Temperste regions receive Group C consisting
of cultivars in maturity groups 00 through IV. These are planted
in 4 row plots 5 weters long and 60 cm. spart. The inner two rows
are used for most data collection., The outer rows act as border
Tows and also supply plants for nodule ratings. '

Objective 2)--Improved technology for nxiiobh- Japoni cum production and
. Banagenent under tropical conditioms.

'With leadership coming from INTSOY staff staioned at the Univer-
sity of Puerto Rico, Msyague: Campus, alternative effective in-
oculant carriers for Whiiobium japonicum, improved methods of
spplication and optimum conditions for storige and transport
will be determined. '

Pleld trial studies in the LDCs will focus on the minimm numbers
of Xhizobium faponicum npeded to produce acceptable nodulation
and seed ylelds under tropical soil condlicions.

INTSOY scientists will determine factors affecting Rhizobium

. cm survival and soybean nodulstion capabilitles by phy-
. #iological and ecological studies under tropical conditions.

. I
A study will be conducted on the feasibility of incorporating
high nitrogenase activity into varieties developed for the tropics
by iavestigation of interaction between varieties and Rhizobium

strains.

To determine effective alternate inoculant carriers for R. {aponicum
various potential carriers will be selected and will be svalusted
for presence of rhixobia growth inhibitors. Finely ground carriers
vill be analyied for physical particle size distribution, pH,
organic matter and various moisture retaining parassters. In-
oculants will be prepared for each of the carriers using different
cross inoculation groups of rhizobia, R. ”Eéc‘.-"mu 8-0

ead cowpea group rhirobla-strain 233 BIK. ately after
inoculant formatiop nll materials will be sealed in plastic bags
and placed {n & 35 C. incubation chamber to provide a similated
tropics]l stress temperaturs. Periodic sampling for rhirobia counts,
bactsrial, fungal and actriomycete contamination counts, pH and
woisture determination will be performed to deteimine overall
performance of esch as a sultable carrier.

To determine minimm numbers of R. japonicum needed to produce
acceptable nodulation fleld trials will be planted at the Isabela
Baperimental Substat.on, P.R. in soll having no previocus soybean
Cultivation and free of R. jsponicum. Various levels of rhizoblal
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inoculstion will bu tried. Ten plants per plot will be dug

' for nodulation and plant growth determination at app™xinztely
25 and S5 days after planting. - _ .

To determine factors affecting R. 1;Eniu- survival capabilities
under elevated temperatures common In the. tropics, several strains
AXe grown on 3ger platss over ‘an array of temperatures.
ature tolerant 3trains are selected for additional evaluation.
Pevesioters considered include the mmber of days required to

~ obtain a visible colomy, an estimato of the average colony
dizmeter after 10 days growth and the mumber of colonies after
6 dsys incubation. . o

Objective S)—Improve the knowledge base for disease, insect, and weed comirol |
.1n soybesns produced under tropical environments.

Objectives 3 and -4 are perhaps more interrelated than any pair
of objectives in this proposal. Under this objective, INTSOY
scientists in the Departments of Agronomy, Plant Pathology,

and Agricultural Entomdlogy st the University of Illinois and
at the Department of Cmp Protection at the University of Puerto
Rico, Mayaguez, will identify diseases, insects and weeds that

have an economic impact .oh soybean production in the tropics
and nbtropic:./ ' *

Thoy will generate :lnfénttion on soybean ptthoms; insects and
weeds and: their intsractions to use in monitoring and predicting
their impact and spresd and for developing effective control
Beasures.

They will evaluate the impact on pathogens, insects and weeds of
new production systems that ‘include soybeans and of varieties
Tecommended for the tropics and subtropics.

Considerable attention will be given to the evidemiology of
soybean mosaic virus (SMV) and arious methodologies will be
employed to generate information on seed transmission, plant
resistance, variability of virus strains and transmission of
sphid and whitefly.

Soybean germplasa linrs identified as having low rates of or

20 sood trensmission (SMV) fo soybean mosaic virus will be used
in tests with several biologically different virus strains to
determine if seed transmission rates are independent of virus
strain. Seed nontransmission of SMV as a genetic character
will be studied to determine its mode of inheritance. Purther
wrk on the mechanism of transmission and nontransmission will
be carried out (cooperative investigations with USDA grant support)
by electron microscopy and cell culture methods to determine the
factors that control survival or loss of virus in seed from
infected plants.

Studies to determine the mode of inheritance of resistance to
soybean mosaic virus discovered by INTSOY in the tropical soybean
geruplasa will be carried out using conveational plant breeding
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The strains of soybean mosaic virus discovered by INTSOY in
ths germplasa collections will be studied further tu determine
hox ' they differ in important epidemiological features. Aphid
transmission rates, virus/vector relationships, seed transmission

Tates, and serological differences will be investigated. Surveys
for the worldwide incidence of SMV strains will be continued.

Virus spread experiments based on mevhods developed at INTSOY
vill be conducted in collaboration,with scientists at certain
- LDC locations. Experiments have heen iniriated ,already in Peru
and E1 Salvador. Cooperative work ‘at Illinols (with IAES support;
\will focus on factors that affect the biology of transmitting
- aphid species. Trupping and observational spproaches are used
* t0 monitor the seasonal prevalence of trangmitters and the
"attractiveness of various colors of foliage and usefulness of

bordorsandtrqcmpsformntiuvimsprud.

Cooperative studies (with IAES and USDA grant support) will be
focused on the relation between plant host cells and the single-
stranded DNA of bean golden mosaic virus (BGW). Isolated plant
csll protoplasts will be-used to study events in the replication
cycle of this nove) virus. Molecular hybridization and other
amalytical techniques will be used to determine the gonetic
complexity and-size of the virus genoms. Cooperative work (with
II A, Nigeria) on other legume-infecting whitefly-transmitted
"viruses will include work on purification and identification,
.identification of weed or reservoir hosts, and studies on field
! . .

epidemiology. '

Objective 4)--Develop soybean disease, insect and weed management systems
for tropical and subtropical areas.

Using informstion generated from Objective 3, INTSOY scientists
will develop cultural, behavioral, biological and chemical methods
for controlling soybean pests. :

They will participats in the genetic improvement program in
identifying and evaluating soybeasn gormplasn for pest resistance
and in breeding of tropically-adapted advancsd lines.

Infor-uon vill be integrated on pest complexss, cropping systems
and ecological relationships to generate pest manageaent strategie

for specific soybean producing regions.

Various methods of cultural, behavioral, biologi :al and chemical
control of soybean pests will be employed. Emphasirs will be
placed on certain aspects of cultural control as they affect
field population patterns and build-ups of pest and beneficial
species: trap cropping, barriers, row width, date of planting.
Target pests will include Cerotoma spp., aphids, whiteflies,
%ﬁlgu indicata, Etiella zinckenella and stinkbugs. Specifi.
Y, trap cropping wIIl be explored vis-a-vis containment of
populations of stinkbugs, Cerotome spp. and beetle-transmitted
viruses; dute of plant combined with trap cropping for control
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of Btiella zinckenella and whiteflies; date of pPlanting and row

ng for pest mom and natural enemies, concentrating on
the soyoean plant can escape damage, and

barriers for liniting the spread of nonpersistant viruses in-

fecting soybean, e.g. soybean mosaic virus transaitted by aphids.

Another ares of cultural control to be explored is the effect

of clean vs. weedy fields on the build-up and distribution of

sphids in the soybean ecosystem. ,

Eaphasis in behavioral control will-be piaced on’ canopy color
8s it affects flight activity and landing behavior of thrips,

‘4vhibit landing of aphids, and pheromones for monitoring an
early detection of lepidoptesous pests, especially Btiella
ginckenella.

A crucial ares of investigation in biological control is the
assessment of the impact of natural enemies on pest complexes.
Initial emphasis will be placed on the role of predators in
soybean ecosystems, and the use of nonselective pesticides
Wumof;pomtwiuboqlondhmof
this study. Also radiocagtive labeling of selective prey to
determine which_predators consume which prey species will be

Another sspect of biological control which will be given early
sttention is in the area of manipulation of insect pathogens.
Application of pathogens to control lepidopterous pests and
searches for more virulent strains of pathogens will be undertaken.

Esphasis in chemical control will be placed on target-specific
{1.0., selective) insecticides and on the impact of low dosage
pesticides on target and nontarget species. The idea is to reduce
targst populations to & level lower than the economic injury

level without disproportionately lowering population densities

of beneficial organisms. .Of special concern is the impact of
chemicals on natural enemies, timing of applications, application
dosage and the overall envirommental effects of chemicals. 0Oils
will be tested also against field spread of soybean mosaic virus

by sphids.

Work will be coordinated with the INTSOY entomologist at Puerto
Rico. Initial target species will include Etiella zinckenella,

Nezarn viridula, Anticarsia gemmatalis, Pseudoplusia Includens,
Cerotoms ruficormnls, and lpﬁ!a;.

Objective 5)--Davelop improved production, harvesting, haudiing, and storage
; methods for seed and grain under tropical conditions.

Investigations will be made of the seed, 30il and envifonmental
factors that effect gsrmination and emergence of soybean in tropi-
cal soils and environmencs. :
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The tillage and planting methods Tequired for rapid, early plant
growth will be determined. . - N .
Studies will be made to investigate low-cost systems of harvesting
to develop practical methods to obtain mature seeds and high

f Ii.al;;iul, and phys'ical; factors that affect seed quality and

" storability, including seed dumtg'istics, temperatures, humid-
ity, insects and disease incidence will be determined. :

A model system for small farm storage of saed and grain will be
'.:“ww. : .

Research will be.conducted on the effects of varietal differences
on storability and soy food quality and an investigation of methods
of improvement of grain and seed quality through crosses of
soybean varieties will be mads. ’

" The thrust of this objective is the determination of factors
affecting quality of soybiean seed and methods to obtain and
rvotain seed of high quality. Plant and engineering sciences
will collaborats in a program designed to identify compositional
Schanges and reduction of quality in soybean seed in the field
and the harvesting, handling end storage methods required to

- maintain quality and viability of seec over time. Seed will be
measured for oil and protein content and the quality of each
will be determined.

\

L4

Field testing of tillage and planting systems, considering ''local
practices" prevalent in LOCs will be done in collaboration with

LDC cooperators. Recommendations for improvement of indigenous .,
systems will be devsloped. .

On farm storage conditions, including storage containers,

woisture levels and storage periods, will be evaluated to
determine site-optimal recommendations for improved seed viability.
Testing will be done in tropical locations and under controlled
conditions on the University of Illimois campus.

Objective 6)--Cevelop methodology for reducing the social and economic con-

straints to expanded soybean production snd use in the tropical
less-developed countries. -

Work under this objective will draw heavily from the agricultural
social sciences and from the INTSOY Directorate staff. Social
science research will complement the resesrch of biological and
physical sciences in reducing the constraints to improve the

. protein calorie use in the developing countries. Prospective
food needs in the developing countries will be determined with
special considerstion given to the role of soy foods in futum,
diets and the economics of domestic production, imports and
processing locations.
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Research will be conducted on the comparative advantage of soybeans
among competing crops estimating supply response to producer
prices and studying the role of pricing policy under alternative
conditions. Research will also be undertaken on the costs and
benefits of alternative kinds sand levels of soybSan production
technologios and social and economic constraints to yield and

A mmber of social science methodoldgies will be employed in
deternining and snalyzing social snd ecomordc constraints to
expanded soybean production. ' Data frem food consunption surveys -
and projectsd food prodiuction will be snalyrod tv identify nutri-
‘tion gaps that might be filled by soybesns. This requires an
-‘ynderstanding of current food consumption and preparation methods.
Food balance shests are one method of macro analysis.

Bstimates of potential production and processing costs as com-
pared to import possibilities will be made to ascertain the
competitive requirements needed to be met by domestic soybean
production aad processing. Foreign trade data as well as the
foreign exchange positicn of the country will be analyzed with
Tespect to the like}ihood’of importing soybeans sad/or soy products.

To analyze varicus aspocts of farmers' situations that would help
define the kind of production technologies farmers could adopt,
surveys msy need to be taken to be combined with secondary data
on climats, soils, and other physical or biological variables.
This spalysis would be concerned with characterizing the input
suppiy, out;ut, marketang and production environment of the farm
firm. Social data on education levels, land tenure patterns,
labor utilization systems, family and kin group needs and obligs-
tions, off-farm employment opportinities, and food production -
conswiption relations would also be required. Budget analysis
of alternate production technologies would be done. Smaller
linear program models could be built ¢o check on possible labor
bottlenecks or other resource use time problems that might occur
Af farmers used the technology being tested. Preliminary estimates
of the availability or prospect of availability of new inputs
being tested could be made. On-farm tests to evaluate performance
of mew technologies should be designed so that an economic
snalysis could be made of results. Preliminar) estimstes could
be made of the effects the new technology might have on food
consumption in the villages, on labor exchange systems, or on
adjustaents required in landlord tenant agresements.

Surveys of diets and household preparation schemes, and animal
feeds will be conducted to estimate the potential role of soybean
products in human and animal diets, to estimate the market potential
for those soy products and to anslyze choices in processing of
soybeans.

To estimate &qantivo advantage of soybeans among competing
crops cost of production studies will be made in production
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areas vhere soybeans are technically feasible. These data can
also be used in estizating the supply response of soybesns to
changing producer. prices. Questions of minimm prices needed
t0 generats soybean production will be answered: The real costs
of importing soybeans or soy products will be analyzed to deter-
mine the limits of domestic price policy. Alternative demand
- elasticity assumptions will be utilized in estimating effects

. OR comsumer prices and government ekpenditures.

: N Contractor I.llilm Management and Pacilities,

This proposed ‘research program will meke available to USAID a broad-based

soybesn ‘prod°.cing and processing state that has given priority to

Tesearch and educational work in nssociation with both private and public

enterprises. This priority, and with the establishment of USDA-supported

soybean 1ssearch at Urbana more than 40 yestrs ago, integrated with that of the

University, make the University of Illinois the strongest soybesn research and

educational center in the world. Associated personnel and support at the Univer-
~ sity of Puerto Rico, Mayaguez Campus, add a dimension for research in subtropical

enviromments. _ 5 R

L "- /

The University's soybean orientation tdwards small farmer environments of the
tropics and subtropics and tiie mutritionsl deficiency and low-income co-iitions
of the developing countries began in India in 1965 with the initiation of th
coordinated’ soybean research project in association with institution-building
projects at two agricultural univérsities supported by AID as a part of the
natiomride -agricultural universities development project. The India experience,
combi-»d with long established international commitment of the University, led
to the decision to establish the 'aiversity of Illinois Program for Interna-:
tional Research, Improvement and Uevelopment of Soybeans (PIRIDS) later to
becoms the International Soybean Program, INTSOY. INTSOY was established in -,
1975 with strong support from USAID as a prvzram of the University of Illinois
*nd the University of Puerto Rico, cooperating with international and national
orpanizations to expand the use of soybeans for human food. The decision to
combine efforts of temperate and tropically-based institutions, in a way com-
Plementary to their domestic interests, to assist the developing countries of
the tropics and subtropics has proved to be a sound one. The University of
I11indis and the University of Pusrto Rico have taken the leadership in moving
tovard a more formsl consortium of imstitutions into a proposed internstional

~ soybean network. The core group of institutions that have made a commitment
to a cooperative international research and educationsl effort on soybeans have
been referenced earlier in this proposal.

,

The management competence of INTSOY, developed, refined and used for more than

a decade of international service to soybean research and educational activities,
will continue to support this proposed research program. The Director of INTSOY
will be directly responsible for management operations. He will be supported

by a small administrative staff and will receive policy guidance from sn execu-
tive committes. The Associate Dirsctor of INTSOY, located at the University

of Puerto Rico, will continue to give leadership for the day-to-day management
of operations conducted at the facilities of that institurion.
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Facilities at the two institutions are adequats to conduct the required
Tesearch and are improving. . A recently completed addition to the plant sciences
bullding on the University of Illinois campus provides excelleiit laboratory
facilities for the plant pathology group and more closely integrates the Depart-
sents of Agronomy and Plant Pathology, now located in the single facility. The
facilities developmenz program, now known as the Food Production and Research
Program, a multikillion dollar effoxt to upgrade and expand the research planmt °
facilities of the University at several .locations, continues with good support
from the agricultural commmity and the legislatute. The existing facilities,
e.§., Tesearch farms, laboratcries, specialized equipment, and.the University
.1ibrazry, remain at the disposal of the program. A heightened awareness on the
campus to involve the agricultural sciences and the social sciences more closely
and the development of a nutritional sciences division within the College of
Agriculture,” drawing on personnel from social sciences, medical sciences, and
basic sciences to cnllaborate with nutritionists in the College of Agriculture's

: nts of Animal Science, -Dairy Science, and Food Science and with staff
from the School of Human Resources and Family Studies will dring new dimensions
to the program. This combination of management and facilities resources for
research and educational programs and development of outreach capacity canno*
be matched anywhere. ‘ A - ‘

J. Key Personnel, ‘ . //'
The key person to be identiffed in any contract emanating from this proposal
is Dr. W. N. Thomwpson, Associate Dean, College of Agriculture, Director, Office
of International Agriculture, and Director, Internmational Soybean-Program, INTSOY.
Dr. Th n vas identified as the key person under research contract AID/TA/C-1294.
A copy of his vita §s included in Appendix A. : : ' .

An outstanding professional. staff will conduct the work described in previous
sections. They include W. H. Judy, Assoclate Professor of Agronomy; J. A. Jackobs,
Professor of Crop Production; R. M. Goodman, Assistant Professor of Plant Pathology;
J. B. Sinclair, Professor of Plant Pathology; M. E. Irwin, Assistant Professor of
Agricultural Entomology; L. S. Wei, Professor, Food Science; Quyen Nguyem, Assist-
ant Professor of Agronomy; R. Stewart Saith, Assistant Professor of Agronomy;

Earl Kellogg, Associate Professor of Agricultural Economics and Frederick Fliegel,
Professor of Rural Sociology. Copies of their vitae are includcd in Appendix A.

K. Environmental Considerations,

Banvironmental aspects of the Intermational Soybean Program INTSOY have been
previously considered by the Agency. The soybean has potential (o becoms one
of the world's most important crops. It is high in energy due to high oil and
protein content, yet fixes its own nitrogei. This project contributes to the
development of improved varieties adapted to tropical conditions in family

- farming operations which could substantially improve the diets of LDCs without
increasing requirements for nitrogen fertilization. This project contributes
to the development of model insect, weed and disease management programs which
will reduce the need for chemical control measures and will develop varieties
which are resistant to uajor diseases and less susceptible to insect damage.

There is nothing foreseen from the outputs of this project which would adversely
affect people, animals, land or the environment in general. Growing more soybeans



on smal] farms in LDCs will increase the annual output of high quald
food per unit of enargy input and, with new varieties more rgsigtlntt{o
diseases and insects, thm_wi'll be a decrease in the use of pesticides.

Therefore, typically of crop :lmrov-nnt research ects ?1
A.1.D., there are no environmental problems cmct::odfm tbon;m:g

ronewal of this research project nor from adoption of the {mproved materials.

L. Momen in Development.

It 1s the goal of the INTSOY program to’encourage the widest possible
participation of s n workers, broadly defined, in the design and im-
plementsition of problem solving projects in soybean groduct‘lon. protection,
marketing, and use. The current research contract AID/TA/C-1294 employs
women fessionals in the ‘Departments of Agronomy, Plant Pathology, and
Entomology actively supporting the resedrch work., A continuation of these
strategies under this proposed research project is assumed. Overall
program requirements to advance knowledge in human nutrition {n the
development of soybaan foods adapted to specific cultures and their
acceptance in LDC diets hold great promise for the increased utilization
of women in those areas where- they-have traditionally played a mjor
contributing role. -

The University of I11inois has an aggressive affirmative action program
to assure opportunities of employment for qualified personnel, .including
minorities and females, in complfance with Title IX. Each campus in the
University of I111nois system has an officer responsible for program
{mplementation Under coordination of a general officer of the "niversity.
The proqrt- 1s on file with a number of departments of the United States
government, y
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Key Aduizistrative and Scieatific Persomnel
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See Appendix C for recemt publications relating to soybean development
in tropical and subtropical coumtries.
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Appendix B

Summary Budget
Supported by Analyses of Line Item Expenditures and
Objective ‘Category Expendisures ,
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v. _Othcr Direct Coests

A. Computer

8. Office Expenses
C. Publications

D. Pusrto Rico Op. Swpt.
Vi. Equipment, Materials & Supplies
A. Lab & Field Equipment

B. Materisls & Supplies
C. Freight

1979/80

" 6,000
10,000
18,000
95,000

61,300
7,500

39,000.
14,800

$1,029,080 *

1980/81 1891/82 Total

- $ .= $

136,730 144,940+, 410,670
6,350 *'6,7%
10,600 11,235
19,080 20,225
100,700 106,750

65,000 68,875 193,175
7,950 8,425
41,350 43,820
15,700 16,630

—— h_—. ———

- .$1,171, 325" $1,259,570% $3,519,975

* CV/COD will be requested to negotfate the budget to comply with available dollar funds,



Gbjective

1.
2.
3.
4.
3.
6.

Improved Gemetic Mats.
Mhiisobium Techaology
Knowledgs of Pests

Pest Managemsant Systems
Seed Improvemeat

Socioclogical & Economic
Constraiats

Objective Catagory Budget
I N T
April 1, 1979 = March 31, 1982

1979/80 ' 11980/81

- R ) s -
102 342,330 102 367,185
12. 98,530 12 105,770
S0 193,835 S0 209,190
3 132,38 34. 142,600
33 144,645 33 155,335
54 177,438 S4 191,245
—
$1,089,080 * $1,171,325¢

1981/82

) L ]

102 396,580
12 113,140
S0 223,158
34 153,990
33 167,165
54

204, 140

$1,259,570 &

* CN/COD will be requested to negotiate the buiiget to comply with available dollar fumds.



line Item Budgst .

1979/80 mom‘ m'l‘m. Total '
an $ aa - 7 -
I. Salaries 285 459,275 285 496,240 285 %% ,040 855 1,491,555
A. Research/Professional Staff 153 309,275 153 334,240 153 361,040 A39 1,004,555
1.8r. “mno- Var. Tr. 9 23,m 9 25.9‘0 9 2'.020 27
*2.Agron. Var. Tr., J.P.S. 6 6,440 6 7,585 ] 8,160 18
3.8r. Breeder - P.R. 12 25,300 12 26,465 12 28,580 36
4.Agron./Breeder -~ P.R. 12 16,300 12 17,700 12 19,115 3%
S.Microbiologist 12 28,180 v 12 30,580 12 33,025 3%
6 .Breeder/Agronomist 6 18,575 6 19,540 é 21,100 18
7.Viral Pathologist 12 24,800 °12‘ 26,915 12 29,070 %
8.Fungal Pathologist 3 9,350 3 10,355 3 11,180 9
*9.Plant Pathologist, J.P.S. 12 12,665 12 13,745 12 14,840 36
10.Pest Mgt. Specialist 12 23,220 12- 24,210 12 27,2% 3%
11.Entomologist, J.P.S, 12 11,600 12 12,600 12 13,515 3%
et i o I -
. rector : ’ : X ’
14. INTSOY Assistaat Director 3 . 7,125 3 7,730 3 8,5 9
15.Ag. Engineer 12 28,000 12 30,250 12‘ 32,700 3%
16.Soybean Pathologist 12 28,000 12 30,250 12° 32,700 36
17.Prod. & Mktg. Economist - 12 28,000 12 30,250 12 32,700 3%
B. Support Staff 132 150.006 132 162,000 132 175,000 396 487,000
1. Secretarial (S5) 60 50,000 60 54,000 60 58,330 180
2. Grad. Assistants (6) 72 60,000 72 64,800 72 70,000 216
3. Vages 40,000 43,200 46,650
II. IFringe Benefits 56,790 61,375 .66.295 184,460
A. Retirement 11.93 of IA & B} 42,860 46,320 50,035
B. VWorkmens Comp. .53 0f I 2,435 2,630 2,840
C. HMS 3.2% of IA & Bl 11,495 12,425 13,420
III. Indirect Cost 67 of 1 307,715 332,480 359,145 999,340
IV. Travel & Transportatioa 75,000 79,500 84,275 238,775
A. U.S. Travel 15,000 15,900 16,850
5. International Irawel ’ 40,000 42,400 44,950
f:D C. Per Diem 20,000 21,200 22,475

* Junior Profcssional Staff (J.P.S.)

14
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Appendix C

List of Publications Emanating from
Research Coatracts AID/ta-c-73-19 and
Al ta/c-1484, Including Coopsrative
Research Partially Punded Under 211(d) Grants
AID/ta-73-49 and AID/ta-73-50
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Aminlari, M., L. K. Ferrier, and A. I. Nelson. 1977. Protein disporsibility of
puy-driod whole soybean silk base: Effect of processing varhblos. . Food Sc:
42(4) :935-988.

Bowers, G. R.,Jr., and R. N. Goodman. 1977. Seed transmission of soybean mosaic
« virus. Prec. Amer. Hm:op-thol Soc. 4:92.

Dovolopdlt of improved varisties of soybeans. Amgu report on contract AID/CW/ta-c-73-19
for April 1, 1973 to March 31, 1974. International Soybean Program, INTSOY,
lhlnrsity of Illinois College of Agricultun. July 1974.

Dovolop.ut.of improved varisties of soybnu. Annusl up.ort on contract AID/CW/ta-c-73-19
for April 1, 1974 to March 31, 197S. Ingernational Soybean Program, INTSOY,
University of Illinois College of Agriculture, Fedruary 1976.

Development of improved \mriot.iu of soybeans. Final report on contract AID/CM/ta-c-73-19
. for April 1, 1973 to March 31, 1976. International Soybean Program, INTSOY,
University of-Illinois Coliege of Agriculture, August 1976.

Development of improved varieties of soybeans, supporting cultural and marketing
practices for production in the t cs and information delivery systems. Annual
report of conmtract AID/CM/ta<c-1294for April 1, 1976 to March 31, 1977. Inter-
national Soybean mgn- m‘sov. University of Illinois College of Agriculture,
August 1977. o

Ellis, N, A, J. E. Pm\-cu B. Gxof. and J. B. Sinclair. 1976. Transmission
of Colletotrichum glososporioides and effect of sulfuric acid scarification on
internally-borme, f&id In seeds of Stylosanthes spp. Plant Dis. Rep. 60(10):844-8

Ellis, M. A., S. K. Foor, and J. B. Sinclair. ~ 1976. Dichloromethane: Nonaqueous
vehicle for systemic fungicides in soyboui seeds. Phytopathology 66(10) :1249-1251

Ellis, M. A., S. R. Foor, and J. B. Sinclair. 1976. Effect of benomyl sprays on
htomuy-bomo fungi and germination of delay-harvested soybean seeds.
Phytopath. Z. 85:159-162.

Ellis, M. A., G. E. Galvez-E., and J. B. Sinclair. 1976. Efecto de tres fungicidas
sobre la germinacion de semilla infectada de frijol (Phaseolus vulgaris).
Turrialba 36(4):399-402.

Ellis, M. A., M. B. Ilyas, snd J. B. Sinclair. 1974. Effect of cultivar and growing
region on internally seedbornme fumgl and Aspergillus melleus pathogenicity in
m..o Pl.m m‘- Wo 5.:332-3“.

Ellis, M. A., M. B. Ilyas, and J. B. Sinclair. 197S. Effect of thres fungicides
on internally seedborme fungi and germination of soybesn seeds. Phytopathology
65:553-556.

Ellis, M. A., M. B. Ilyas, F. D. Tenne, J. B. Sinclair and H. L. Palm. 1974.
Effect of foliar spplications of benomyl on internally seedborne fungi and pod
and stem blight in soybean. Plant Dis. Rep. 58:760-763.
5)0



Ellis, M. A., C. C. Nachado, C. Prasartses, and J. B. Sinclair. 1974. Occurrence

of Dl%rtho phaseolorum var. sojas (Phomopsis sp.) in various- soybean seedlots.
Plant Dis. Rep. 53: .

Ellis, M. A., and J. B. Sinclair. 1974. Uptake and translocation of streptomycin
by soybean seedlings. Plant Dis. Rep. sa:gu-us.

sarbamate in soybean seeds after foliar application of benomyl. Proc. Amer.

»
,'

Ellis, M. A., and J. B. Sinclair. 197S. Movement of methyl 2-bensimidazole-carbamate

into soybean seeds after foliar spplication of brenomyl. Phytopathology 65:
1“7‘m’0 *

Ellis, M. ”A:. and J. B. Sinclair. 1976. Effect of benomyl fleld sprays on internally.
bourne fungi, germination,. and emergence of late-hs:vested soybean seeds.
Phytopathology 66(5):680-682. ’, ]

Ellis, M. A., F. D. Tenne, and J. B. Sinclair. 1975. Heat predisposition of
scybeand seed to bacterial decay. Proc. Amer. Phytopathol. Soc. 2:83.

Ellis, M. A., P. D. Tenne, and J. B. Sintlair. 1977. Effect of antiblotics and
high tesperature storage on decay of soybean seeds by Bacillus subtilis. Seed
Sci. Technmol. 5:121-129. ! 2 '

- .

Ferrier, L. K. 1975. Simple processing of whole soybeans. Pages 178-188 in
D. K, Migham, ed,, Soybean production, protection, and utilizatiop. Proceedings
of a conference for scientists of Africa, the Middle East,. and South Asia.
@Ilogo'of Agriculture, University of Illinois, Urbana. (INTSOY series 6)

Perrier, L. K. 1§76. Simple processing of whole soybeans for food. Pages 130-136
in R. M. Goodmsn, ed., Expanding the use of soybesns. Proceedings of a conference
for Asia and Ocesnia. College of Agriculture, University of Illinois, Urbana.
(INTSOY series 10) . L

Ferrier, L. K., D. Bird, L. S. Wei, and A. I. Nelson. 1975. Weaning food prepared
from whole soybeans and bananas by drum drying. Pages 281-295 in W. G. Jaffe, ed.,
Mutritional aspects of common beans and other legume seeds as animal and human
foods. Proceedings of a meeting held in Ribeirso Preto, Brazil. Arch. Latinosmer.
Nutr., Special Edition. .

Ferrier, L. K., and D. J. Rosborough. Effect of bicarbonate processing on texture
of canned soybeans. Presented at the Annual Meeting of the Institute of Food
Technologists, Chicago, June, 197S.

Foor, S. R., and J. B. Sinclair. 1977. Effects of fungicide sprays on soybean
maturity, yleld and seed quality. APS fungicide and nematicide tests. 1976.
32:122-123.

Foor, S. R., and J. B. Sinclair. 1977. Preplint seed treatment alters microflora
of harvested soybean seeds. Proc. Amer. Phytopathol. Soc. 4:155.

Foor,.S. R., F. D. Tenne, and J. B. Sinclair. 1976. Occurrence of seedborne
microorganisms and germination in culture for determining seed health in soybeans.
Plant Dis. Rep. 60(11):970-973, \



Ford, B. J., J. R. Strayer, J. Reid, and G. L. Godfrey. 1975. The literature
of arthropods associated with soybeans. 4. A bibliography of the velvetbean
caterpillar, Anticarsia gesmatalis Hubner (Lepidoptera:Noctuidas). Ill. Natur. .
Hist. Surv. Blol. Notes 55. 15p.

Ford, R. E., and R. M. Goodman. 1976. Epidemiology of soybean viruses. Pages
501-502 in L. D. Hill, ed., World soybean research. Proceedifigs of the world
soybean research conference. Interstate Press, Danville, Illinois.

Ford, R. E.,-apd J. B. Sinclair, pdr. 1977. Rust of soy'buns: The problea and
research needs. College of Agriculture, Univerpity of Illinois, Urbana. 110p.
TINTSOY series 12) - _

Godfrey, G. L. 1974. The international reference collection of soyb.un associated
arthropods. Pages 134-137 in Proceedings of the workshop on soybeans for trop-
ical ayid subtropical conditions. College of Agriculture, University of Illinois,
Urbana / (INTSOY series 2)

Godfrey, G. L., ed. 1974. 30.10ctod literature of soybean entomology. College of
Agriculture, University of Illinois, Urbgna. 224p. (INTSOY series 1)

L4

Goodman, R. M. 1975. Important nematode and virus diseases of soybeans. Pages
132-140 in D. K. Whigham, ed., Soybean production, protection, and utilization.
Proceedings of a conference for scientists of Africa, the Middle East, and
South Asia. College of Agriculture,-University of Illinois, Urbana. (INTSOY
“ﬂ“ 6) . i, L .

[ s

Goodman, R. N., ed. 1976. Expanding the use of soybeans. Proceedings of a confer-

ence for Asia and Oceanis. College of Agriculture, University of Illinois,
—.  Urbana.. (INTSOY ’_or:ln' 10)

Goodman, R.-N. 1977. A new kind of plant virus is discovered. I1I. Res. 19(3):S.

Goodn'n.' R. M. 1977. Infectious DNA from a whitefly-transmitted virus of Phaseolus
yulgaris. Nature 266(5597):54-55. L N

Goodman, R. M. 1977. Single-stranded DNA genome in a whitefly-transmitted plant
virus. Virology 83:171-179. o

Goodman, R. M. 1977. Single-stranded DNA genoms of a whitefly-transmitted virus
of beans. Proc. Amer. Phytopathol. Soc. 4:142.

Goodman, R. M., and J. Bird. 1978. Besn golden mosaic virus. CMI/AAB Descriptions
of Plant Viruses No. 192. Commorwealth Mycological Institute, Kew, England.

(in press)

Goodman, R. M., J. Bird, and P. Thongmeearkom. 1976. Mechanical transmission,
purification, and electron microscopy of the agent causing Puerto Rican bean
golden yellow mosaic. Proc. Amer. Phytopathol. Soc. 3:247-248.

Goodman, R. M., J. Bird, and P. Thongmeearkom. 1977. An unusual viruslike
particle associated with golden yellow mosaic of beans. Phytopathology Q—‘Z.

oY
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*Goodman, R. M., G. R. Bowers, Jr., and E. H. Paschal II. 1978. Identification
of soybean germplasm lines and cultivars with low incidence of soybean mosaic
virus transmission through .ucd. Crop Sci. (in press)

Goodman, R. N., and Y. L. Nene. 1976. Virus diseases of soybeans. Pages 91-96
in R. M. Goodman, ed., Expanding the use of soybeans. Proceedings of a conference
for Asia and Oceania. College of Agriculture, University of Illinois, Urbana.

* (INTSOY seties 10) . .,

Goodman, R. M., and §. 'Ryan. 1978. Soybeans: Meat without bone. - Social Policy

8(S):12-1S. .

Hepperly, P. R., and J. B. Sinclair. 1977. ‘Aquoous'polyothylona glycol solutions
for treating soybean seeds with antibiotics. Seed Sci. Technol. 5:95-101.

Hepperly, ’p. R., and J. B. Sinclair. 1977. Pod and seed infection of detached
soybean pods inoculated with Phomopsis spp. Proc. Amer. Phytopathol. Soc. 4:167.

Hepperly, P. R., and J. B. Sinclair. 1977. Reduced oil quality and compositional

changes in soybean seed inFected with Phomopsis spp. Proc. Amer. Phytopathol.
Soc. 4:167.

Hepperly, P. R., and J. B. Sinclair. 1977. Solvents, antibiotics and fungicides
for treatment ~f scybean seedS. » fungicide and nematicide tests. 1976.
32:190-191. .

-

Hepperly, P, R., and J. B. Sinclair. 1978. Soybean seed treatments. APS fungi-

cide 'and nematicide tests. 1977. 33: . .

Hill, H. J., H. C. Minor, and D. K. Whigham. 1978. Dividends from international
tests of soybean varieties. Ill. Res. 20(2):13-14.

Hymowitz, T., S. G. Carmer,. and C. A. Newell. 1976. Soybean cultivars released in
the United States and Canada: Morphological descriptions and responses to
selected foliar, stem, and root diseases. College of Agriculture, University
of Illinois, Urbana. 31p. (INTSOY series 9)

Hymowitz, T., C. A. Newell, and S. G. Carmer. 1977. Pedigrees of soybesn cultivars
released in the United States and Canads. College of Agriculture, University
of Illinois, Urbana. 23p. (INTSOY series 13)

Ilyas, M. B., O. D. Dhingra, M. A. Ellis, and J. B. Sinclair. 1975. Llocation of
mycelium of Diaporthe %?uoolon- var. sojse and Cercospora kikuchii in invested
soybesn seeds. Plant Dis. Rep. 59:17-19.

Irwin, M. 2. 1976. Symposium on the biology and control of najor insect pests of
Asian soybean. Introduction. Page 165 in R. M. Goodman, ed., Expanding the
use of soybeans. Proceedings of a conference for Asia and Oceania. College
of Agriculture, University of Illinois, Urbana. (INTSOY series 10)

® Supported by AID/TA/C-1294 Research Contract and AID/CM/ta-g-73-49 211(d).
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Irwin, M. B. 1977. Plaga de insectos en Ecuador. Pages 24-28 in Memorias Seminario
Internacional de 1a Soya. Ministerio de Agricultura y GCanaderia, Guaysquil,
Ecuador. .

Irwin, M. E. 1978. Assessment of insect population densities. 32p. in F. Cisneros
and R. F. .Saith, eds., Primero curso intensivo de control integrado--Principios

« fgenarales de control integrado de plagas y enfermedades con enfasis en maiz y
soys. Lima, Peru. ’

Irwin, M. B. 1978. The soybean ecosystem. 3ép. {a F. Cisneros afid R. F. Saith, eds.
Primero curso i{ntensivo de control integrado--Principios generales de control
1ntogrgdo de plagas y enfermedsdes con enfasis en mai: y soya. Lima, Peru.

Irwin, Hz'ﬁ: 1978. Soybean entomology and insect pest mansgemsnt in the USA. In
S. R.’Singh and A. Taylor, eds., Proceedings of s symposium on insect pests of
grain legumes. TIbadan, Nigeria. (in press)

Irwin, N. E. 1978. Soybean insects in Poru: 49p. in F. Cisneros and R. F. Saith,
eds., Primero. curso intensivo de control integrado--Principlos genersles de
control i{ntegrado de plagas y enfermedades con enfasis en mai: y soya. Lima, Peru

Irwin, M. E. 1978. Soybean mosaic virus in Illinols soybeans. 111. Natur. Hist,
Surv. Rep. 180:3-4. . Yz

Irnvin, M. E., and R. M. Goodman. 1978. Factors sffecting the field spread of
soybean mosaic virus in the north central United States. Proc. N. Cent. Br.
Entomol’. Soc. Amsr. (in press)

Irwin, 'M. E., and D. E. Kuhlman. 1978, Relationships among Sericothrips variabills,
systemic insecticides anu soybean yleld. J. Ca. Entomol. Soc. (in review)

Irwin, M. E., and P. ¥, Price. 1976. Entomophagous insects in a soybean pest
control strategy. Pages 108-113 in R. M. Goodman, ed., Expanding the use of
soybeans. Proceedings of s conference for Asia and Oceania. College of Agri. .
culture, University of Illinols, Urbans. (INTSOY series 10)

Irwin, M. E., and M. Shepard. 1979. Samspling predaceous Hemipters. In M. Kogan
and D. Hertzog, eds., Sampling methods for soybean arthropods. Springer-Verlag,
N.Y. (in review)

Irwin, M. E., and K. V. Yeargan. 1979. Saspling phytophagous thrips. In M. Xogan
snd D. Hertzog, eds., Sampling methods for soybean arthropods. Springer-Verlag,
N.Y. (in review)

Irwin, M. E., K. V., Yeargan, snd N. L. Marston. 1979. Spatisl and sessonal patterns
of phytophagour thrips in soybesn flelds with comments on sampling techniqurs.
Environ. Entomol. (in press)

*Judy, '. H., snd D. K. Whigham, 1978, Internationa) soybean variety experiment,
Fuurth report of results, 1976. College of Agriculture, University of lllinolys,
Urbana. (INTSOY series l¢)
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Kanthameni, S., A. I. Nelson, and M. P. Steinberg. 1978. Home preparation of
soymilk: A new concept. Pages S-11 in A. I. Nelson, M. P. Steinberg, and
L. S. Wei, .+ Whole soybsan foods for home and village uss. College of
Agriculture, versity of Illinois, Urbana. (INTSOY series 14)

bllou. E. D.; and S. W, Williams. 1976. Viable alternatives for processing
* soybeans in a variety of situstions. Pages 148-153 in R. M. Goodman, ed.,
Bxpanding the use of soybeans. Proceedings of conference for Asia and Oceania.
College of Agriculture, University of numu,m. (INTSQY uriu 10}

Kim, K. S., T. L. Shock, and R. N. Goodman. 1977 Ultra-structural and cytochemical
responges in bean luf cells infected with bean .oldon yellow mosaic virus.

&oc ,Amer. Phytopathol. Soc. 4:132.

Kim, K. s./. T. L. Shock, and t. M. Goodman. 197.. Infection of Phaseolus vulgaris

by bean golden mosric virus: Ultrastructursl aspects. Virology

Kirkpatrick, B. L., and J. B. Sinclair. 1976. The effect of concentration, ex-
posure time, dnd agy of plant on uptake and translocation of two systemic
fungicide in soybeans. Phytopathology 66:102-10S.

Koch, D. S., A. I. Nelson, and L. 8. Wei. 1978. Soybean breakfast and fatty foods:
Time ud energy saving for hake prefhration. Pages 12-20 in A. I. Nelson,
M. P. Steinberg, and L. S. Wei, s . ,Mhole soybean foods for home and village
use. College of Amcuufm. versity of Illinois, Urbana. (INTSOY series 14)

\ *Kogan, J., D. K. Sell, R. E. Stimner, J. R. Bradley, Jr., snd M. Kogem. 1978.
\ The. literature of arthropods associated with soybeans. V.. A bibliography of
Heliothis zea (Beddie) and H. virescens (F.) (Lepidopterz: Noctuidas). College
of Agriculture, University of Illincls, Urbana. (INTSOY series 17) (in press)

Kogan, N. 1974. Insect pests om soybeans. - Pqn 124-133 in Proceedings of the
workshop on soybeans for tropical aad subtropical conditions. College of
Agriculture, University of 11lino's, Urbena. (INTSOY series 2)
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TIME PIASED PLAN OF WORK

Qjocuvg

1.

2.

Develop improved gemetic materials

8. Screeaing to identify desirsble traits

b. Develop crosses with high yield characteristics

¢. Comparison of cropping systems :

d. Effect of procsssing comditions on nutritiomal quality ™
e. Incorporzte wild Glycine germplasa in breeding prograa

Improve technology for R. jspomicum production and
management

8. Detormine alternata effective carriers -,

b. Incorporate high nitrogensse activity into varieties

c. Deternine sin‘mun mmbers of R. japonicum needed for
acceptable modulation :

d. Cotermine factors aftecting R. japonicum survival and
soybean nodulation capability o,

Ispruve knowledge base for diseass insect and weed contral

a. Identify diseases, insects and weeds that have
economic impact oa production

b. Generate information to use in monitoring and predicting
impact { spread of diseases, insects and weeds

c. Evaluate impact of pathogens, insects and weeds on mew
productioa systemss

Develop soybean disease, imsect and woed management systems

a. Develop cultural, behaviorsl, biological and cheamica
methods of pest comtrol )

b. Evaluate germplasm for pest resistance

c. Generate pest managemsnt stratogies

1979/80

1980/81

1981/82
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Appendix E

Tine Phased Plan of Work



Objective

S. Develop improved production
3torage methods for seed

for rapid, oarly plaamt

€. Develop low-cost harvesting systems
d. Determing biological § Plysical factors that
affect seed qualicty § storability

¢. Develop systea for saall

f. Determir: offects of varietas differences in
stora_.lity and soy food quality

6. Reduce social and scomomic comstraimts to
¢xpanded soybean production
8. Complement ressarch of biological § physical
sciences in reducing comstraists to improve

Protein-calorie use in

b. Determing Prospective food meeds, role of
soy foods in diet regimes
C. Detcrmine comparative advantage cof sOybeans

among competing crops

d. Investigate costs and bemefits of altermative
kinds and levels of soybdeaa production

TINE PMIASED PLAN OF woRk (cont.)

1979/80

» harvesting, handling and
aad grain .

' 1980/81

1981/82

growth

*ara storage

LDCs.




