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PROJECT AUTHORIZATION AND REQUEST FOR ALLOTMENT OF FUNDS
 

PART II
 

ENTITY : 	Bureau for Development Support
 

PROJECT : 	Development of Improved Varieties of Soybeans
 
Supporting Cultural and Marketing Practices for
 
Production in the Tropics and Information

Deliver7 Systems 

PROJECT **No. : *931 5%0.1. 

I hereby authorize $520,000 in grant funds for a seven and one-half
 
month extension (from April 15, 1979 to November 30, 1979) of the subject
 
project with the University of Illinois. The total approved funding
 
level for this project is hereby increased from $3,066,000 to $3,586,000.
 
This extension of the project will prcvide the time required for con
ducting an indepth review on June 18-22, 1979 and to complete the
 
documentation and contracting for a three-year project extension re
commended by RAC at their January 29 3O', 1979 meetin
 

Tony b, 
Deputy Assi tant Administrator 

for Fod d Nutrition 
Bureau fo Development Support 

Attachment
 
DS/AGR Memo to DAA/FN/DSB
 
dtd 3/27/79
 

Clearances:
DS IAGR/FCP :JMYohe~t -," Date: 

DS/AGR/FCP:KMyergo ,,rr' DatekL7
 
DS/AGR:MMozynski MC i_ Date:---/
 
DS/AGe*.DFPeterson .4, Date:.,-

DS/PO/ ES:MRechcig-- Date: i
DS/PO:RSimpson Date:=,
 



=a p"M (4 m) M-41A 
UNITED S9-'ATES GOVERNMENT 

Memorandum 
ACTION


TO : DAA/DS/FN, Tony Babb DATE: March 27, 1979 

FRoM : DS/AGR, Dean F. F-terson 

SuMJECT: Seven and one-half Month Administrative Extension Requiring $520,000for the Research Project "Development of Improved Varieties of SoybeansSupporting Cultural and Marketing Practices for Production in the

Tropics and Information Delivery Systems", (Project 931-0560),
.tContzact,ADi/ta/c!.294.) 

Problem. Your approval is required for a seven and one-half month$520,000 administrative extension to provide the time necessary to carry
out the documentation and contracting for this three-year project ex
tension which was recommended by RAC at their January 29-30, 1979 meeting.
 

Discussion. 
A.I.D. initiated this research project with the University
of Illinois in 1973 to support research in soybean breeding, agronomy,pathology, entomology, and soyban foods. A.I.D. has obligated and

funded a total of $3,066,000 since 1973 for this project.
 

Soybeans offer a greater potential for lessening the LDC protein and
calorie shortage than any other grain legume. 
Soybeans, averaging about40 per cent with excellent nutritional balance and capable of producinghigh yields, are the most promising potential source of vegetable proteinand also produce large quantities of useful edible fats. Experience inthe International Soybean Variety Experiment (ISVEX) indicates that thesoybean is a far more widely adaptable legume than was previously thought;
satisfactory yields can be obtained over a wide range of agroclimatic
conditions following good management and cultural practices.
 

Recent evidence demonstrates that soybean cultivation is practical undersmall farm conditions in tropical and subtropical areas, including manyregions where protein shortage presently is acute. To accelerate the
rate of expansion, more information is needed on the cultural requirements of the crop in the subtropical and tropical latitudes and onvarieties that are needed which are better adapted to short day-lengths

and high temperatures. There is continued need to search for varieties

exhibiting superior cooking qualities. 
Work in discase, insect, and
weed control through collaborative activities of viral and fungal plant
pathologists, entomologists, and weed scientists will continue to focus on an improved knowledge base and management systems for tropical andsubtropical environments. Work in progress to develop improved production,
harvesting, handling, and storage methods for seed and grain under tropi
cal conditions will continue.
 

SBuy U.S. Savings Bonds Regulardi on the Payroll Savings Plan 
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The DSB Review Committee and RAC reviewedboth have the project paper
which was a request for approval of a three-year extension. Both com
mittees recommended the project for a three-year extension.
 

The present contract on this project will terminate on March 31, 1979.
DS/AGR has processed a fifteen-day extension at no cost for the periodApril 1, 1979 to April 15, 1979. The in-depth evaluation scheduled forOctober 16, 1978 had to be postponed due to A.I.D.1s restriction on
travel at that time. 
The review is now scheduled for June 18-22, 1979.
By extending the present contract for 7.5 months, DS/AGR can conductthe review, report to RAC, and implement any revisions deemed necessary

in the project paper before completing the contracting process for the
full three-year extension. 
This will allow DS/AGR to exercise a greater
degree of managerial control over the design and future implementation

of the project. 

The work to be performed with the additional $520,000, 7.5 monthextension will continue activities as specified in the "scope of work"of the currently approved project paper and also as specified in the
 
existing current contract.
 

This continuation is based on an earlier unsolicited resea.'ch and development proposal. 
This extension meets the guidelines for contract amendments, under exceptions to normal negotiation procedures, 41 CFR
 
7-3 .101-50(c) (2)where contract amendments which provide for the
"continuation of activities" or assistance, which in the judgement of
the contracting officer are designed to meet a goal which is the sameas, or substantially similar to, the goal stated in the original contract.
 

A Soybean Collaborative Research Support Program is scheduled for implementation in FY 82. All subsequent activities to the eventual extensionsthrough March 31, 1982 of this project will fall within the purview ofthis upcoming Soybean Collaborative Research Supporz Program. 

Pertinent to the RAC recommendations on reduced funding levels for the newproject proposal, the University of Illinois has been informed of these recommendations and requested to present two levels of funding. One would be a minimum proje.ct below which it would be impractical to continue theproject. A second level would indicate what in their opinion is a moreoptimal level considering international soybean research needs. A cleardelineation would be made as to specific additional activities and theircost at the optimal level as compared to the minimal level.
 

The University of Illinois has been informed that at the July meetingthere is an equal chance that RAC may recommend for project termination asfor project extension. In the case of termination, the period from July
through November would be used as a phase out period and in the case of
extension the period would used abe as transition from the old to new
project obj.ectives and scope of work. 



Recommendation. -That oua,44*ve the.agton+-and otia4dlf m o. !en oi 
requiring funds of $5 , O-f i 's'uebject- p-ojet 111ll, i-ffi t 
time for the in-depth ftvjew to _take place and for normal 
cedures by signing the PAF attached.
 

Attachment 
a/ s ...... ... .. .. .. 

Clearances: ~ 
DS/AGR, SEngberg /

DS/AGR, Mozynsk± ', j ,j.:./"
 
DS/AGR/FCP, KMByergo ""
 
DS/PO/RES, MRechcI.... 
 . 
DS/PO, RSimpson . .. 

. ; . -... . .... . . . 



9 Major ',yp:- of Activity: Key Problem Area - Higher Protein Crop Production 

Project T'tl.e: 	 Development of Improved Varieties of Soybeans and Supporting
 
Cultural Practices for the Tropics
 

Contracto.,: Illinois University, 113 Mumford Hall., Urbana, Illinois 61801 

Contract lumber: 

Contract uoordinator: Dr. Earl. R. Long 
Title: Assistant Director, International Agricultural Programs


Project Number: 
Present:
 

Project Duration: Started 9/]./71 Termination Date Eirht years 

Illinois Puerto Rico Total
Budget: a) Funds obligated through FY 70 -

b) Funds for' FY 71 -, 
c) Funds for FY 72 .125,000 75,000 200,000
d) Funds for FY 73 125,000 100,0) 225,003 

TA/AGt' Pr-je,:t Manager: Di% C. A. Preitenbach 
TA/AGF fig-oioniy 	 Research Project Specialist: Dr. S. C. Litzenborg r 

Purpose: Soybeans are rapidly bezoming an important food ]egitme crop in 
developing nations. Each day they are contributing rnore needed proLein in thc 
devel.opin-, nations to more nearly balance Lhe diets of people li:ing i.;hcre
cereals arid rooL and tubers are the major food crop grofn. Ilouever. the rate
of increase is much too slow to satisfy the ever increasing need for M.-e pro
tein. Wi-h the concentr.ation of efforL on the sel.ection of soybeF.n vai_'ics 
especially bred to co)imoete favorabl.y for yield with other crop- in the topics 
even greater in.rease of this high protein crop can be expected t-) serve the 
needs of developing nations. Heretofore in the tropical environme.t,: soybeans
have yie].ded only a fraction of their knoi..n capacity. Part of this is because 
the varieties used .erc .elecLedfor growing in the temPerate envirarnents where
sunlight, rainfall, temperatu.es, prevalent dfi:eases and insects are not the 
same as encountered in the tropics, the rcsul.t being inferior production. 

With the development of higher yielding soybcans varieties especially bred for' 
the tropics it is expected that., this high protein l.cgume will become competitive
with other foods crops. Soybeans are presently the most extensively groi,:n le
gume crop in the world. Only rye is less extensively gro.in of the cereal.s. 
With more prot.ein ioeded in the tropics and soybeans being a warm-season crop the;
have been selected as one of the food legumes as having the greatest potential 
in the tropics. 



Description of Activity: This project is designed to develop high yielding
varietie.s of soybeans and supporting cultural practices for the tropics.
Soybean breeding work wil be conducted at Illinois and Puerto Rico in con
junction with cooperative work at GIAT in Colombia, IITA in Nigeria, and the 
major national research centers conducting soybean research such as Brazil,
Colombia, India, Pakistan, Turkey, Iran Tanzania, Nigeria, Vietnam, Thailand,
and Indonesia. The work in plant breeding will be linked to a uniform adar
tability trial to satisfy ifferent climate and soil conditions. Biochemical
 
evaluations for protein :rd amino acid balance will be made only on the most
 
advanced breeding Piaterials in the Illinois laboratory. Other evaluations will
 
not be discouraged, but thc first priority must be given to the development of
high yielding strains and improved cultural practices. 

Accomplishments and Utilization: None as yet since the project is to just get

star-ted; however, there is reason to predict tremendous progress in the develop
ment of superior strains, of soybeans and supporting techniques for their suzcess
ful production in the tropics as Illinois is uniquely qualified in this area. 
As these varieties arc- being de-veloped needed troIcal soybean research and pro
duction trainers would be trained at Puerto Rico and Illinois. In turn these 
would help extend the favorab.eL efforts of this activity. 

Future Plans: To fully satisfy the objectives of this project 1-ill require at
least eight years. Should one orl more of the International Improvement Centers 
wish to assume regional or wor].d-wide leadership roles in the improvcmen o.,
soybeans, then the objettives of this project would be changed and appr~prilte 
action would follow. 

TA/AGF: SCLitzenberger :cfe :6/23/71
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INTSOY Project j'iH 
Department of Agricultural Engineering. 

Project Title: Soybean Seed Storage in Tropical and Subtropical Areas
 

Project Number:
 

Justification:
 

Conditioning soybeans for storage and maintaining quality of soybeans in storage
 

for 	seed, food, and commercial uses are major problems in tropical and subtropical
 

areas. Maintaining seed viability is a critical requirement for a successful
 

production program.
 

The 	sophisticated facilities necessary for controlled environment storage of

soybean seed are not commonly available in tropical and subtropical areas of the
 

world. Production of soybeans to meet the nutritional needs of these areas requires
 

.that alternate methods of seed storage and conditioning be developed.
 

Previous Work:
 

Published work on the problems of seed storage in subtropical and tropical regions
 

Is limited. The references cited by Delouche, et al.
1 in 1973 appear to constitute
 

the 	most comprehensive listing available. Most are research papers or contract
 

reports from the Seed Technology Laboratory, Nississip i State University. None are
 

specific in dealing with soybeans. Welch and Delouche3 indicate the desirable
 

environmental conditions for seed storage and suggest typical construction details
 

and 	equipment. This level of technology is not generally available in tropical areas
 

of the world.
 

The 	limitations imposed on the drying process (preparation for storage) when soybeans
 

are 	intended for sperial use such as seed or food have also received only limited
 

attention. Matthes-, et al. describes several relatively unsophisticated drying
 

systems developed in recent years and reports on the evaluation of an indicator
 

strip to determine if seeds are dry enough for storage. References 4, 5 and 6 all
 

report satisfactory drying of soybeans, with or without heat, if the relative
 

humidity of thQ drying air is controlled between 40 to 50%. Walker4 reports satis

factory storage of'soybean seed at temperatures of 15-300 C with a 12.1% moisture
 

content.
 

Objectives:
 

1. 	To determine soybean seed storage moisture content requirements to maintain
 

viability for a maximum short term storage time of nine months without ambient
 

temperature control.
 

2. 	To evaluate various seed storage containers for protection.against seed moisture
 

couLent change during storage at the farm and village lcvcl.
 

3. 	To investigate the necessity of reconditioning (raising the moisture content)
 

of soybean seed from storage in order to prevent damage in handling and planting.
 



-4. To develop soybean seed drying techniques and equipment suitable for farm or
 

villag6.level use.
 

Procedure:
 

Storage studies will be conducted with seed varieties selected in consultation with
 
the Department of Agronomy. Tests in Puerto Rico will be conducted under the direct
 
"upervision of Mr. E. J. Ravalo. Dr. E. D. Rodda will consult with Mr. Ravalo in
 
the planning and execution of these tests and will conduct parallel laboratory tests

in Urbana.
 

Seed lots will be stored in containers appropriate for farm use such as: (1) sealed
 
metal cans, (2) metal cans with a plastic bag liner, (3) multi-layer paper bags
 
with plastic linings, and (4) cloth'bags. Containers will be shelf-stored at ambient
 
temperature or with moderate protection from temperature extremes such as placing them
 
in a second container insulated with rice hulls. Seed lots will be stored at a range
 
of initial moisture contents from approximately 7%'to 13%. Duplicate sealed metal can
 
samples will be stored in Urbana at the approximate mean temperature of record for
 
the Isabela and Lajas experiment stations.
 

Samples will be withdrawn for testing at intervals and seed quality tests will'be
 
conducted in cooperation with the-Departments of Agronomy at Mayaguez and Urbana.
 
Moisture content changes in storage will be checked by oven samples.
 

Conditioning methods for seed storage and methods of reconditioning prior to use
 
will be studied during the sample storage periods. The drying methods to be in
vestigated under tropical conditions are: (1) sealed container storage with silica
 
gel mixed into the seed to do the drying after sealing of the container, (2) forced
 
air drying using silica gel to control the relative humidity, and (3) forced air
 
drying with humidity control by addition of heat. Reconditioning tests will deter
mine the rate at which dry soybean seed absorbs moisture from humid air and how
 
much moisture must be added to dry seed (7% to 10% storage moisture content) to
 
prevent damage in handling and planting.
 

Probable Duration: Three years
 

Financial Support:. International Soybean Program
 

Personnel: Project Leaders: Illinois-Errol D. Rodda 
Puerto Rico-Eliodoro J. Ravalo 

Project Members: Carl N. Hittle 
W. Ralph Nave 

institutional Units Involved:
 

Department of Agricultural Engineering
 
Department of Agronomy
 
U.S. Department of Agriculture
 

EDR: mcb
 
12r9-74
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Agricultural Experiment Station 

University of Illinois
 

PROJECT OUTLINE 

Project numbei 

Title 

Soybean Diseases Caused by Viruses of Importance in the Tropics 

Previous work 

Legume viruses of importance in tropical areas have attracted the
 
occasional attention of virologists for many years. Costa and his clleagues
 
(Costa, 1955; Costa, 1965; Costa and Carvalho, 1960; Costa and Carvalho,
 
1961) and Silberschmidt (Flores and Silbersclhnidt, 1966) in Brazil, Bird 
and his colleagues (Bird, 1962; Bird and Sanchez, 1971; Bird et al., 1972; 

Bird et al., 1974a; Bird et al., 1974b) in Puerto Rico, and Nene and 
others (Nene, 1972 and references cited therein) in India, have recently 

tropical legune viruses. These studiespublished the results of studies. on 
are generally confined to descriptions of symptoms and host ranges and the
 
results of transmission tests. Rarely have their results been extended to 
the improvement of the crop plant affected or to changes that could be made 
in cultural practices that might mi.igate the impact of the diseases. Few 
thorough going surveys of the occurrence of legume viruses in the tropics 
have been made, and no concerted attempt has been made until rccently (in 
Puerto Rico) to study any virus disease of food legumes in a tropical setting 
combining diagnosis, assessment of importance, means of spread, characteri
zation of the pathogen, virus-vector relationships, and the application of 
the results to improve crop yield.
 

Many legume viruses of tropical plants have been described, some more 
liown about which "f these' may spreadthoroughly than pthers. But little is 

to soybeans and of what importance they will be in the perfonnanco of this 
crop in tropical areas. Moreover, even less is kaioun about the viruses 

et al., 1974a).indigenous to the tropics that mav spread to soybeans (Bird, 

Over 25 viruses are oleown that can infect soybeans (Tornberry, 1966; 
Tamada, 1970; Bos, 1964), but of these only a few are of any consequence in 
temperate areas (Dunleavy, 1973). All of the important soybean viruses in
fect other legoines and all but one are transmitted by insects (aphids, thrips, 
or beetles). Iie likelihood that spread of these viruses will occur from 
indigenous vegetation to soybeans is great. On the basis of experience. in 
central and outhen regions of the Uhnited States, the soybean diseases 
caused by these viruses wi 11 be more severe in the tropics than they are 
in temperate areas. In addition to the con%'e tionial, well-charactericd 
viruses of soybeans, sevenral soybean diseases caused by virus-like agents 
that are spread bv ,hiteflies have recently been descrihed (Bird et al., 
1974a; Bird and Sanchez, 1972; Costa; 1955). One of these, an agent from 
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a conon leguminous weed, Rhvnchosia minima, causes a very severe disease 
of soybeans in-Puerto Rico. he]-dTase agent, probably a virus, is thought 
to be related to similar agcnt causing diseases of beans in India and 
Brazil (Capoor and Varma, 1948; Nene, 1972; Nene, 1973; Costa, 1965; Flores 
and Silberschmidt, 1966). In Puerto Rico the same agent causes important 
diseases of tobacco, okra, beans, and pigeon pea (Caimnis' cajan). The 
whitefly- transmitted virus-like agents have not been il'y acteri:ed, 
and while they may be v'inses, they may also represent a new or unusual 
class of plant pathogens. Few of this t)le of agent are of importance in 
temperate latitudes. 

Justification
 

--- That soybeans can be gron successtully in tropical areas nas been 
clearly established. 'Ihe world-wide need for the high quality protein and 
high quantity of oil that soybeans can provide is critical, and the need is 
greatest in tropical areas. But plans to begin soybean production in the 
tropics cannot be made with confidence of success unless much more is kmoun 
about the diseases, particularly virus diseases, that may affect this crop 
in tropical settings. This is so especially in view of the many le.umes and 
legume viruses that are present in agricultural areas of the tropics and in 
view of the abundance of insects that may be vectors of these viruses. 

The research proposed in this outline w'ill result in *an improved know
 
ledge of the likely virus disease problems that will arise'as soybeans are
 
introduced in a wide variety of tropical climates and cropping sy'stems.
 
The results of these studies will be useful to the cooperating pathologist:
 
in tropical cotmtries, who will gain experience and insight into soybean
 
diseases and soybean production in their area, to the general agricultural
 
economy of the developing nations, which will benefit from thriftier crops
 
and higher yi.elds, to soybean breeders, who will have information on which
 
to confidently base their search for disease resistant and tolerapt geno
types, and to soybean entomologists, who through their cooperation in
 
parts of this research ill gain knowlelge about the insects that are im
portant vectors of viruses as well as those that may be pests in their own
 
right. The results cai also be exTect.cd to further our general knowledge
 
of plant virology. Tropical plant virology is still verv much in a de
scriptive phase anid lags behind inthe development of epidemiological and
 
etiological studies. Elucidation. of the nature of the 'hiteflv-transmittc
 
virus-like agents would be a particularily inportant acdvance ini our under
standing, since there are over 30 plant diseases, mainly of tropical piant,
 
of-uhich the causal agent falls in this class of pathogens.
 

It is conceivable that some of the disease agents that affect soybean:
 
in the 'merican tropics could spread to soybean producing regions of the
 
southern United States, where the climate is not unlike that in the sub
tropics. Thus, another benefit that %,ill.come from the research proposed
 
here is an understanding of the potential -threat these agents may pose to
 
domestic soybean prolduct ion.
 

S.The proposed research wi llfil the follow'ing overall objectives: 

-t6'iirove our understanding tf' the nature and means of spread of soybean, 
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*viruses in tropical areas, to encourage and stimulate the development ofan interested and 	competent corp of plant pathologists to conduct researchon soybean vinis diseases in tropical regions, to assemble and disseminateknowl~dge about soybean virus diseases in the tropics, and to provide information and technical assistance to plant breeders in their attempts totest new soybean varieties for.resistance or tolerance to important soybean

diseases.
 

Objectives 

1. 	 To purify and characterize in detail the nature of the virus-likewhitefly-transmitted agent causing yellow stunt mosaic (Rhymchosia
mosaic) disease of soybeans in Puerto Rico. 

2. To establish soybean disease trials in representative tropical
areas that have a high potential for future soybean production froman agronomic and climatic point of view, and to carry out 	cocperativ(
surveys of soybean viruses. 

3. 	 To devise procedures for efficient and thorough screening of soybeanvarieties for disease resistance or tolerance.
 

4. 	 *To devise sophisticated but simple methods enabling relativelyuntrained personnel to diagnose soybean virus diseases on locationin tropical areas without requiring sophisticated or expensive
equipment.
 

5. 'To assemble the world literature on soybean virus and other diseases in such a wav as to make citations and stmnaries of resultsreadily available for dissemination. 

Procedure
 

1. 	 The plant virolo., laboratory at the University of Puerto, RioPiedras, tnder the direction of Dr. Julio Bird, is engaged in whitefly-transmission studies of the PRhnchosia mosaic agent and 	is also
equipped to search "for evidence of a \virus-like particle by electronmicroscopy. Results of tests in Dr. Bird's laboratory show thatthe 	agent can he mechanically transmitted, hut transmission ws infrequent and erratic. In cooperation with Dr. Bird and his colleagues a new research effort will be made to obtain efficientmechanical transmission of this pathogen. Traditional methods willbe used in initial attempts to transmit this agent, but new approaches will be used. Infected tissue will lie chillxi and homogenized at ice temperature in a variety of buffers at high and low pH.Bentonite anid other anti-nuclease agents will be usod. Phenoltraction will be used 	 to obtainin attempts infectious 
ex

nucleic acid.Freshly cut tissue iill bV used direct lv without ,,o:nogenizat ion.Atteipts will be made to transmit from plat parts other than leaves,such as roots and Theflbwers.' results of preliminary tests inDr. 	 Bird's laboratory give reason to le confident that simple means can 	be found to transmit this pathogen easily and regularly. 
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Concurrently, infected plants will be established in isolated, 
quarantined greenhouse or growth chunber space at the University of 
Illinois, where extraction and isolation met hods will be developed 
to concentrate and purify the pathogen using ultracentrifugation, 
chemical fractionation, and elcctrophoresis. Depending upon the re
suits of preliminar% tests the research wil'I emphasize' chemical 
stabilization of the agent, if it proves to be labile, or concen
tration of the agent, if it proves to be stable but Dresent at very 
low concentrations. Electron microscopic examination of preparations 
during this phase of the investigation will be done at both the 
University of Illiois Electron Microscopy Center and in the plant 
virus laborator" at Rio Piedras. Tf the pathogen proves to be of an 
unconventional nature other sophisticated biocliemical or optical 
techniques will be developed to characterize it. 

2. 	Cooperative agreements will be made with plant pathologists in 
several tropical cotntries where interest in and potential for soy
bean production is high. In sonic of these cotntries a disease trial 
will be planned in which about six promising soybean varieties will 
be planted in a suitable location not isolated from other crops 
grown locally. The varieties grown and the cultural practices 
followed will be suitod to each countn- and will be based on ex
perience gained in the INTSOY variety trial program. The trial 
will be large enough to give a good indication of the range and 
frequency of occurrence of the diseases enco-tered. Weekly ob
servations of the development of the crop %illbe recorded by the 
cooperator in each location. Detailed observation of disease 
symptoms, patterns of spread, variety reactions, and, where an 
entbinologist is also available, of insect occurrence, will be made. 
Plantings x.ill be harvested and yields will be measured. Virus
infected plants vill be tested serologically or by electron 
microscopy to help establish the virus responsible for all virus
like diseases encountered that are judged to be of PoteTtial iin
portance. The rigor with which diagnoses will be made by each co
operator will depend upon the facilities available, the abilities 
of the cooperator, the the development of new diagnost i-' aids (see 
4 below). The ntUnber of such trials will be kept small so that 
the project leader or the cooperating pathologist from the Uiversity 
of Illinois call visit each trial at least once during the growLng 
season. New soybeans being developed for the tropics could receive 
early disease resistace evaluation in these trials once each co
operating pathologist has several season's experience with so:bean 
diseases. In other cotntries, especially those where large acreages 
are already plantiM, cooperativ'e arrngements will be made to enable 
local plant virologists to thoroughly survey Und identify the vinis 
diseases present. Cooperative work done at Illinois would include 
final purification, antiseum production, and electron microscopy 
examinat ion. 

3. 	 A program will be established to screen candi,rate varieties pro
duced in the I.V'SOY breeding pro.r:m for toler:ce or resistance 
to virus diseases of importance in tropical areas. This is a sine
what longer range obje.ctive tha) others set out here, and the 
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methods and scope of these tests will depend on the diseases found 
to be important ano the ntunber of candidate varieties produced. 
Insect transmission tests under controlled conditions may be 
needed to determine the likelihood of virus spread by vectors 
such as whiteflies and aphids. Mechanical transmission tests -_ill 
be needed for some viruses. Field trials can-be incorporated into
 
the disease trial programn at appropriate locdtions.
 

An important long-range objective of the research proposed there
 
is to stimulate plant pathologists in tropical countries to take an
 
interest in soybean diseases so that as soybean development in 
their country progresses they will be in a position to contribute 
to it, and so that their knowledge about and ability to deal with 
soybean diseases will progress also. To this end, a need exists 
for simple diagnostic aids that can be used in the field or in 
laboratories lacking specialized equipment by people without
 
specialized training. Ways of applying research .results from this 
and other programs to diagnosis of soybean vitins diseases iill be 
sought. IMhere applicable, serological methods.will be exploited. 
Cooperative studies with Dr. G. M. ilbrath, University of 
Illinois Plant Virologist, will be undertaken to learn how to pre
pare and to enhance the immunogenicity of the coat protein subunits 
of soybean viruses so that gar single or double diffusion or 
latex agglutination tests with suspect tissue and high titer anti
sern can be used for positive dianosis. The exploitation ot
 
other approaches such as serologically-specific electron microscopy 
[Derrick, K. S. (1973). Virology 56, 652-653] will be explored; 
specimens could be collected in the field on antibody-coated gric 
prepared in the laboratory and observed when and where electron 
microscope facilities are available. 

A collection-of soybean disease citations has been started in con
nection with preparation of a Soybean Disease Compendium (M. C. 
Shur*tleff and J. B. Sinclair, editors). Support and computer time 
will be sought to make this collection complete and to store citations 
and abstracts, cross referenced by author and subjects, for ready 
access. The assistance of soybean research workers aroun4 the world 
will be solicited to keep the information up-to-date. The literature 
bank envisaged will eventually be part of a larger system en
compassing all aspects of soybean production and protection. 

Duration
 

Five years, with revision at the end of this period 

Personnel 

Project leader Robert M. GoodWan 
Cooperating personnel J. B. Sinclair (University of Illinois)

J.. R. Bird (Universitv of Puerto Rico)
V. Garcia (in iversity of .erto Rico", 
P' Wk-ende: (University of Illinois) 
G. . lMilbrath (Uiversitv of Illinois)
 
Various plant-pathologists in tropical countries
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Institutional Units Involved
 

Department of Plant PItlholo.g.y. University of Illinois 
.International Soybean Program, University of Illinois 
Department of Agronomy, University of Illinois 
Electron Microscopy Center, Uiversity of Illinois 
Department of Plant Pathology and Botany, University of Puerto-Rico 
Department of Agronomy, University of Puerto Rico 

Cooperation 

Cooperative studies will be an importwat part of this project. Work 
will be done in cooperation with personnel at the University of Puerto Rico 
others at the University of Illinois, and also with a ntmber of other inter 
national research centers and universities. 
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1.- roJect Number--.--- 50-345 

2, 'Title ----- Utilization of Whole Soybeans for Human Food in Developing 

Countries
 

3. 	 Previous Work: 

In January 1970 members of the Department of Food Science developed 

their first prototype products prepared from whole soybeans. l)The pre

paration was readily accomplished with limited processing equipment. 

Although the work proceeded slowly due to lack of formal support the 

approach was unique. Relatively little work had been done previously 

-on the processing of whole soybeans for human food. 

Mustakas,elt a., developed .a-process for the preparation of a dry 

soybean beverage. (2)This process was quite complicated as it required 

extrusion cooking and preparation of a full fat flour from raw soybeans 

which was followed by extensive dry-milling. The finely milled flour 

was then hydrated, flavored and finally spray-dried. The resulting 

product was acceptable but costly to prepare. New York State (Geneva) 

workers investigated the traditional Asiatic method for preparing soy

bean milk. They developed a modified method for preparation of soy 

(3,4)'ilk rhich was known as the hot extraction process. 'This " method 

was* superior to the tradition4 method. However, the product was 

characterized by some beany taste and the percentage of protein 

recovery was only fair -- about 40 - 60%. 

The 	early products prepared at the University of Illinois contained 

the whole soybewi, were very bland, and the preparation procedure was 

uncomplicated. Thus, the University of Illinois work appeared highly 

promising and encouraged further research efforts. 



4, 	Justification.
 

There is a great need for the development of simplified processing
 

concepts that can be used to prepare highly nutritious foods from
 

whole soybeans. High protein, (nutritious) foods'are needed in all
 

countries. However, the need is most critical in the less developed
 

countries. As we consider the future, the need for high protein,
 

.nutritious foods appears certain to increase rapidly. 
Thus, immediate
 

effort is justified to complete development of the concept for pro

cessing whole'soybeans for human food.
 

5. 	 Objectives 

I. To develop readily adaptable-concepts for the preparation of
 

various whole soybdai food products for use in home and village
 

industry in developing countries. Specific emphasic will be
 

directed towards the preparation of simple soybean "milks"
 

and other products such as high protein weaning and breakfast
 

foods.
 

2e" 	Nutritional'evaluation of selected soybean products will be
 

carried out. Protein efficiency ratios (PER) and mino acid
 

analyses will be maee rn soybean food products which, on the
 

basis of appearance and taste, show promise for human foods.
 

3." The effects of varietal differences of soybeans on rehydration
 

and cooking quality will be studied. The specific objectives 

will be to find varieties that are most suitable for home 

cooking. Information of this type will be useful for plant 

breeders who are developing soybean varieties that are ideal 

for 	direct consumption as cooked beans.
 



6. Procedure
 

L. The concept or procedure used for the preparation and processing
 
of whole soybeans at the University of Illinois will be used as
 
a model for this work. 
Thus, the first step will be to inac
tivate the enzyme systems and the growth inhibitors with moist
 
heat'using simple or readily available equipment and techniques.
 
This will be followed by simple milling or other treatments to
 
prepare products such as soy "milks" or weaning foods. 
Even
tually, if justified, work will be directed towards developing
 
suitable processing equipment that can be used in small village
 

-industry.
 

2o" 
Previous limited nutr.LJonai studies indicated that certain
 
soybean products were superior to others in PER. 
Various
 
soybean-cereal products exhibited substantial differences in
 
nutritional value. 
Thus, detailed studies will be made to
 
determine the effect of processing variables on PER. 
Studies
 
will be conducted to determine the optimum soy-cereal com
binations as well as the most desirable preparation and
 
processing procedures. Evaluations will include acceptance
 
tests as well as PER and amino acid determinations.
 

3. Work is under way in regard to the study of varietal differences
 
on the direct cooking quality of soybeans. Initial studies
 
suggest the possibility of differences amongst varieties as
 
regards cooking time to optimal tenderness. A careful exami
nation and evaluation of commercial varieties as well as certain
 
exotic and vegetable strains of soybeans would be desirable.
 



Identification of varieties or strains of soybeans whic5h
 

require significantly leas cooking time is of importance
 

in developing varieties that require less energy expenditure'
 

to process for human consumption.
 

7. Duration
 

This work would certainly require a minimum of three years and
 

perhaps as long as five years. 
Present USAID funding will terminate
 

on April 1, 1975.
 

8.. Personnel
 

Le X. Ferrier
 

-As,-. Nelson
 

research associates or assistants
 

9. Institutional Units involved -- computer science
 

10. 
Cooperation -- Department of Agricultural Engineering and perhaps 

the Foods andNutrition Divisioa of the School of Human Resources and 

Family Studies.
 

A4. Financial support
 

(See Attached Budget)
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Research Project 

PROJEC) 	 'UMBER: 

TITLE: 	 Seed-borne bacterial and fungal pathogens of soybean and seed
 
quality.
 

PREVIOUS WORK: There are over 55 bacterial and fungal pathogens of soy
bean. Many of the more important pathogens are seed-borne (1, 2, 8, 13,

15). Study on the seed-borne nature of the various pathogens of soybeans
and their effects on seed quality has been neglected for many years. We
have shown that Pseudomonas glycinea, causal agent of bacterial blight,
which is seed-borne,occurs in seed Lots collected from six states of the
 
-U.S.and in India (7,10, 11, 15, 16). The bacterium can reduce seed
 
gemination in vitro and emergence in the greenhouse and field. The fun
gal pathogen, Diaporthe phaseolorum var. sojae, causal agent of pod and
 
stem blight, also seed-borne, can kill see s,reduce germination and
 
emergence (3,5, 6, 15). 
 Three fungi have been shown to first colonize
 
the hour-glass cell layer of the soybean seedcoat: D. phaseolo:um var.
 
sojae, Colletotrichum truncatum, causal agent of antliracnose, and Cerco
s .ora causal 	 then spread to i igkikuchii, agent of purple stain, 	 surro--
tissues (4,12, 14). Planting"date and storage conditions affect the 
occurrence of certain seed-borne microorganisms and, thus, influence seed 
quality (9). 

JUST'1ICATION: In recent years Illinois, other soybean-producing states, 
and other countries, such as Ghana, Ethiopia, Nigeria, Puerto Rico, Egypt,

etc. have had problems getting stands of soybeans in the field. This is 
due in part to poor quality seeds and seed-borne microorganisms. With the 
anticipated world-wide expansion of soybean and increased costs of pro
duction in"the U.S., it is necessary that the role of seed-borne micro
organisms in reducing gemination and emergence be understood, 'then control
 
methods may be developed.
 

ORJ-CTIVES: 

1. Identify the various seed-borne microorganisms and pathogens

associated with soybean'seeds from a number of states and countries
 

2. Determine the pathogenicity of the various isolated organisms and 
their role in reducing germination and emergence of soybean seed
lings;
 

3. Study the sites of primary infection by the various pathogens in
 
.the soybean seeds; and
 

4. Use 	the accunulated knowledge to.develop reasonable control methods 
for these microorganisms.
 



1. 	Collect soybean seed samples fran various states ana countries
 
to determine the various microorganisms and pathogens internally
 
seed borne.
 

2. 	Using Koch's postulates, test for the pathogenicity of the
 
isolated microorganisms on soybean seeds and seedlings, and their
 
effects on in vitro germination and emergence.
 

3. 	Using histopathological techniques, locate the primary point of
 

colonization within soybean seeds of various fungal and bacterial
 
pathogens.
 

4.. 	Using both nonchemical and chemical methods, determine methods for
 

reducing the quantity and the level of primary inoculum in seeds.
 

The biological determination of microorganisms associated with soy
bean seeds from various locations within the U.S. and from other countries 

has begun. Surface-sterilized seeds are bioassayed on different media and 
at different incubation temperatures (20, 25, 30 and 35C) to recover most 

if not all the microorganisms found in soybean seeds. Koch's postulates 

have been completed,on a few, but not all of the organisms now in pure cul
ture. The arca of primary cdlonization of three fungi in soybean seed has 
been completed. Work has begun on locating the bacteria in soybean seeds. 

Chemical control studies have been initiated. 

The 	work is and will continue to be done in plant pathology labora
tories located in the Horticulture Field Laboratory. There is a modern 
plant pathology laboratory available for these studies. However, additional 
incubators and a thermal-gradient plate system is required to further stud),
 

interactions between temperature and expression of pathogenicity by seed
borne microorganisms.
 

DURATION: 3 years.
 

PERSONNEL: 

James B. Sinclair; Project Leader
 
Prateung Sangawengse, Postdoctorate for 6 months ending February 197S.
 

INSTITUTIONAL UNITS INVOLVED: INTSOY, Department of Plant Pathology, Univer
sity of Illinois; and Department of Plant Pathology and Botany, University
 
of Puerto Rico;
 

cDOPERATJON: U.S.D.A. Regional Soybean Research-Laboratory, Urbana; fellow
 

scientists from Ethiopia, Thailand, Egypt, Iran, and other countries.
 

FINANCIAl SUPPORT:
 

Project Leader:
 
Postdoctorate
 
Support
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University of Illinois
 

PROJECT OUTLINE 

Project Number
 

-Title
 

Suppression of soybean pest populations by entomophagous Insects.
 

and epidemiology of soybean viruses .and bionomics of,their vectors. 

Introduction and Previous Work
 

Soybean pests often reach high densities in the tropics and sub
 

tropics. This is due primarily't a more favorable year-round
 

temperature for the pests. Currently, these high pest populations
 

are being suppressed largely by massive dosages of chemical insecti

cides.. These insecticides result in several unfavorable side affects:
 

1) they are costly to the farmer, 2) insect pests can develop re

sistance to them, 3) environmental contamination is great, 4) residual
 

effect of the insecticides can contaminate the newly produced soybean
 

grain, and 5) the natural control agents in the field can be eiminated.
 

This last effect can so upset the soybean ecosystem that previously
 

non-pest phytophagous species (potential pests) increase and cause
 

economic damage' (i.e. become actual pests). This natural enemy complex
 

In soybean fields around the world is an extremely important buffer to
 

large yield losses. This complex should be studied and its capabilities
 

fully understood sothat it can be manipulated to its fullest, thereby 

reducing insecticides and maintaining high yields for farmers at a low 

cost/benefit ratio.
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The natural enemy complex includes parasitoids, predators and
 

pathogens. The natural enemy portion of the project outline'will deal
 

mainly with the entomophagous insects, the parasitoids and predators.
 

Relatively little in a comprehensive way has been written about ento

'mophagous insects of soybean pests. Of the parasitoids, the majority
 

of the work has been done in the United States (e.g. Barry 1970;
 

Burleigh 1971, 1972; Landis and Howard 1940; Lentz and"Pedigo .1974,1975;
 

Pedigo, Stpne'and Lentz 1972, 1973; Underhill,:1934; Whiteside,: Burbutis
 

and,Kelsey 196.7)',.*but a.few. publicationd have dealt with -other:.areas of
 

'..world. (e....in:India,. Gangrade 1974).
 

: Likewise, the predator cdmplex in soybean fields has received
 

most notice in the United States (e.. Dumas, Boyer and Whitcomb 1962,
 

1964; Greene 1973; Greene and Shepard 1974; Neal, Greene, Head and
 

Whitcomb 1972; Neal and Whitcomb 1972; Robinson, Stannard and Armbrust
 

1972; Shepard, Waddill and Turnipseed 1974; Waddill and Shepard 1974;
 

Waddill, Shepard and Turnipseed 1974). There are very few deiailed re

ports of predators or predator complexes in soybean fields outaide North 

America. Of the few I have in hand, I site Singh, Whit'e.and .Luckmann 

'.1973; and Gangrade 1974.
 

Nearly 50 types of viruses attack soybeans, and all but one are 

known to be transmitted by insects. Insect vectors, therefore, play 

a major role in the epidemiology of soybean viruses. Viruses, moreover, 

Pose "avery serious threat to soybean production, especially In the 

"1rtpics,becauseof the abundance of insect vectors, of other leguminous
 

ho--s both for the viruses and their vectorsg and the absence of a winter 
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especially when double virus infections occur (Roes 1968).
 

There are three major methods of controlling virus spread: develop 

virurkesistait soybean varieties, control seed quality where viruses 

can be seed born (e.a. soybean mosaic virus), and control the movement 

*and spread of virus vectors. The virus portion of this project outline 

deals only with the third method. 

Soybean virus vectors fall into four main categories: aphids 

which transmit soybean mosaic virus and many others; beetles (mainly 

leaf beetles) which transmit cowpea mosaic virus, bean pod mottle virus 

and others; thrips which transmit tobacco ringspot virus; and whiteflies 

which transmit many yellow type diseases that are especially severe in 

the American and Asian tropics. 

Several researchers have studied virus-vector relationships in the 

laboratory (e..&. Bird and Sanchez 1971; Bird, Sanchez and Rodriguez 1974; 

Costa 1965; Dunleavy 1957, 1973; Flares and Silberschmidt 1966; Koshimizu 

and lizuka 1963; Kuhn 1963, 1968; Kuhn, Demski and Harris 1972; Messieha 

1969; Nene 1972, 1973; Patel and Pitre 197); Ross 1963, 1968, 1969; Tamada
 

1970; Walters 1964), but almost nothing has been studied about virus 

movement in the field, virus control through vector control or economic
 

'injury levels of viruses and their insect vectors. These are important
 

cpnsiderations for soybean production in the tropics and in the
 

temperate regions. What information is gained from studies in the tropics
 

can be transferred to virus-vector problems and potential problems in the
 

United States, and vice versa.
 

Lustification and Rationale.- 

.. -*Of thoevarious peoples of.the .world,.those inhabiting the tropics 

and subtropics have. the greatest protein deficits. Soybeans containing
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a large proportion of high quality protein, are an excellent source
 

for correcting this deficiency. Furthermore, soybeans can be success

fully grown under tropical and subtropical conditions, but large-scale
 

production should not be initiated until much more is known about
 

pests and virus disease threatening its success.
 

Labor-intensive traditional agricultura w,:ith small sized fields
 

sown to mixed genetic types, characteristic of developing nations,
 

is not as readily exploited by endemic plant pests as are vast, 

uniformly genetic monocultures, characteristic of developed nations,
 

Corn in the. Midwest ,: for example,. was; hit. by a-'dramiatic, epidemic. of 

corn leaf blight in the early 1970's, a direct effect of a narrow 

gene base. Crop'protection, therefore, might 'be though of as more 

easily achievable inthe tropics and subtropics. However, since many
 

of the potential pests and vectors are elimated from soybean mono

cultures in develuped nations because of'long, cold winters, crop

..
'
 

.protection is more easily attainable in temperate regions. One can 
.1


imagine the potential hazards with vast 'plantings of narrow genotype 

soybeans in the tropics and subtropics, where plant pests and viral 

diseases abound throughout the year. No matter the region or climate, 

the need to protect soybeans from pests is great and fully'Justifiable 

in terms of economicd, and yield, gains. 

- The methodologies for crop protection are several and it is' 

Important that the most flexable, most economic and longest lasting 

methodologies be put to use while dangerous, short term methods be 

discarded. tThe method of crop protection based soley upon prophylactic 

use of broad spectrum pesticides Is costly and "dangerous, and should be 



That based upon overall economic, social and environmental
discarded. 


This later method
values to optimize pest control,should be used. 


"Pest Management," and
is variously known as "Integrated Control," 

,"Integrated Pest Management," and utilizes all 
suitable techniques
 

and methods in as compatable a manner as possible to maintain 
pest pop

ulations at levels below those causing economic injury (Glass 
1975).
 

It has often been discussed and in a few cases demonstrated that 
care

* ful management of agroecosystems saves farmers money and is environ

.mentally much sounder than prophylactic use of broad spectrum in-


Klassen and Ennis 1974; Metcalf and Luckmann 1975;
secticides (e.g. 

and HuffakerQtuezada et.al. 1974; Ridgeway 1969; Smith 1972; Smith 

-1973; Teetes et.al..1975; and Turnipseed 1972,1973).
 

Within the context of an integrated pest management 
approach,
 

the naturally occurring entomophagous insects in a 
soybean field
 

usually exert a considerable suppressive pressure on 
phytophagous
 

They attack pest species at all stages of developinsect populations. 

ment. Eggs are parasitized by many families of wasps and are sucked 

larvae and nymphs are ,.ttacked.'bydy "by many groups of predators; 

true bugs, lace
 
many wasp and fly parasites and by predaceous beetles, 

wings, thrips, spiders and mites; adults are %attackedyby fly and wasp 

true bugs and spiders.
parasites and by predaceous flies, beetles, 

These entomophagous species abound in soybean fields 
where chemical
 

Insecticides have not or only prudently been used, 
and largely account
 

focentinual pest population suppression below 
economic injury levels.
 

.Z7.- - While the species of entomophago 
n insects differ from one part 

to another,.the entomophagous complex as a whole remains 
'o the world 
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nearly constant. For example, many species of predaceous bugs occur

in soybeans in Illinois and completely different sets of-species 

occur in soybeans in Brazil, in Australia, in Thailand, etc. But 

in all cases, most of the genera are the same: Nabis, Ceocoris, 

Orus. The same is true of parasitoids and other predators. In* 

effect, natural enemy complexes are homologues of one another, and 

many of the individual species of a given genus are also ecological 

homologues, viz. Orius tristicolor (White) in California and Orius 

insidiosus (Say) in Illinois; each performs a similar role in similar 

agroecosystems. 

Several important research areas need to be persued regarding 

entomophagous insects in soybean ecosystems. The following, I feel, 

have high priority: 

L. 	By methodical sampling and observations, monitor entomophagow
 
species in the'-soybean ecosystem and-record population fluc
tuati*no, host species, and apparent ability to regulate host
 
populations.
 

2. 	 Determine for each of the major parasitoids (usually host 
specific) and major predators (usually a wide host range) the 
following: feeding capasity, searching ability, microhabitat 
preferences, longevity, fecundity, feeding responsu, affect 
of intraspecific competition on feeding capasity and searching 
behavior, and movement patterns in the. field. 

3. 	Determine the relative susceptability of actual pests to attack
 
by entomophagous species in soybean fields planted with pest
 
resistant varieties as compared to normal varieties.
 

4. 	 Search for and import promising entomophagous species for 
control of actual pests not under biological control by in
diginous natural enemies. These imported species would be 
laboratory tested, then colonized in areas where target pests 
were in high numbers. 

5. 	 By manipulating the habitat, attempt to augment natural enemies 
In soybean ecosystems. 
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6. 	 Determine effect of chemical pesticides on beneficial .species. 

Consider a recent problem in Illinois. In the'spring of 1975., 

most of the southern half of Illinois suffered the worst outbreak' 

of the soybean thrips, Sericothrips variabilis. (Beach), in history. 

rhrips populations in this area, where about 4.5 million acres are 

planted to soybeans, commonly exceeded 60 per trifoliate leaf. As 

the thrips increased in numbers, so did one of its predators, Orus 

insidiosus. The outbreak was completely controlled by early summer 

and it is expected that no yield loss will result. No insecticides 

were recommended and few-were:.used. Several importaht "queations';. 

arise out of this experience, among them, these have special im

portance to my program: 

1. 	Was Orius really responsible of controlling the thrips? How?
 

2. 	 Do high thrips populations in spring act as nurseries for 
Orus, permitting them to build up to high numbers and act 
as significant buffers to other pest outbreaks in mid and
 
late 	summer?
 

3. 	 Was there a threat of virus disease epidemic (bud blight) 
due to the high numbers of thrips? 

These questions should be asked, and satisfactory answers must t.e 

discovered before another, and potentially more severe," outbreak 

occurs.
 

In most parts of the world, soybean is a relatively new crop.
 

Viruses can attack this new crop from natural spread from adjacent
 

areas (usually by vector movement), from movement of viruses already
 

present in other crops, weeds and indigenous vegetation,.and with
 

imported germplasm. 
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Because-of their potential to significantly reduce soybean
 

yields and because some viruses can be seed born and thus affect
 

seed quality and breeding programs, soybean viruses should form an
 

important and integral part of any integrated pest management
 

strategy. Unfortunately, much vital information is lacking. For 

each soybean virus disease the following questions should be answered
 

before a comprehensive strategy can be formulated:
 

3. 	 Which Arthropods are capable of transmitting the virus? And,
 
under field conditions, which are of major importance in its
 
transmission?
 

.2 	 What are the biologies of the virus vectors? How long do 
they live? What are their host ranges? Where do they lay 
eggs? How many? What are their life cycles? When and
 
where 	do they overwinter (in temperate regions) or estivate
 
(dry 	season regions)? What are their mortality factors?
 
Movement patterns? etc.
 

3. 	 What are the relationships between the vectors and the 
virus? Acquisition period? Interaction between the virus
 
and the vector? Retention time? Transmission efficiency?
 

4. 	 How is the virus spread within and between fields? What are 
the timing factors? What method of vector control will best
 
decrease virus spread? What are the economic injury levels of
 
the virus and its vectors?
 

Viruses of primary consideration in this outline are those which
 

either have a potentially profound impact on soybeans grown in the
 

tropics and subtropics, or those which directly affect the soybean
 

breeding program. They are soybean mosaic virus (SHY), tobacco ring

spot virus (TRSV), cowpea mosaic virus (CPMV), bean pod mottle virus
 

(BPMV), tobacco streak virus (TSV), and several similar-type yellows
 

mosaic diceases of soybeans caused by virus like agents.
 

Since pest complexes differ in different parts .of the world and
 

since 	several important virus diseases are presently confined to re
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stricted areas of the world, it seems reasonable and justifiable to.
 

'Initiate the above research in several portions of the soybean growing
 

world. 
Research is already underway at the University.of Illinois-,.
 

at Urbana-Champaign and at the University of Puerto Rico at the
 

Isabela, Lajas and Adjuntas experimental substations. 
 It is herein.
 

proposed that further expansion include the University of the
 

Philippines at Los Banos (in cooperation with SEARCA and IRRI); IAPAR,.
 

Londrina, Brazil; and an unspecified location in the Middle East;
 

another in West Africa; 
a location in Central America (probably at
 

the University of El Salvador, San Salvador); and a location in the
 

dry subtropics of Northern Peru (probably at the Vista Florida
 

Experiment Station, Chiclayo).
 

'A direct benefit of virus vector and entomophagous insect work
 

will be a gained knowledge of those agents which can be utilized in
 

helping to protect soybeans in the United States and elsewhere.
 

Proven parasitoids and predators can be introduced to help control
 

pest species; knowledge about viruses and their potential vectors
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can be quickly put to use if some virus is acidentally introduced into
 

the United States.
 

t is of the utmost importance tfiat we learn to manage the
 

tatural control agents in soybean fields more effectively and that we
 

.valuate the importance of insect vectors in the spread of virus
 

liaeases in soybean fields. 
 The proposed research will fulfill these 

bjectives and in so doing will encourage and otimulate related re

earch by scientists around the world, develop, through student 

aelstantehips, competent young researchers to further explore these
 



major objectives, assemble and disseminate pertinent literature and 

other means of knowledge about these major objectives, and assist 

plant breeders in producing tolerant or resistant soybean varieties 

to major pests and virus vectors. 

Goals and Objectives
 

The overall goal of the program, of which y project is an' 

-integralpart, is to devise and disseminate technology needed to i 

pirment soybean pest management programs, emphasizing tropical and 

.subtropical areas. 

Specific objectives of project are to assemble relevant 

liiterature on, and, through basic and applied research, help pro

vide information crucial to 

ri' the management, manipulation and augmentation of entcmophagous 

insects in soybean ecosystems to maximize their suppressive 

effect on populations of insect pests, and 

.II the management and control of insect vectors to minimize 

spread of soybean viruses within and between fields, 

and to insure low incidence of virus in soybean seed.s 

:'Proced.jres 

To implment objective I,,the following will be undertaken: 

Prepare a data file by assembling existing literature (using1. 

facilities of the Soybean Insect Research Information Center)
 

and specimen data (housed in the International Reference
 

Collection of Soybean Arthropods).
 

The file will include the following types of informationt 

as. list of all key and occasional soybean insect pests in 

. the world. 

bt_.ap of the known distribution of each listed pest* 



"c. list of alternate host plants (especially crops) of each
 
listed pest.
 

d. 	 list of parasites of each listed peat..' 

e. 	 map of the known distribution of each parasite and
 
hyperparasite.
 

f. 	 list of known host range of each parasite and hyper
parasite.
 

go 	 summary of knowledge of effectiveness of each parasite
 

on each host pest (n each crop per region.
 

h. 	 list of all known predators Of each listed pest. 

i. 	list of all known hosts of each predator.
 

J;. map of the known distribution of each genus of
 
predator, indicating .regions where single species

occur and where overlaps in species distributions occur.
 

k, 	summary of "k.nowiledge of effectiveness of each predator
 
on each host pest (and on other beneficial insects)
 
in each crop per region.
 

1. 	the data file will include a bibliography which will
 
be updated as 
new sources of information are located
 
or become available.
 

m. 
the data file will be computer-based for easy access
 
and updating capabilities.
 

no 
 the entire data file will be updated as new infor
mation pertinent to topics (a-k) are discovered.
 

o. this file will, at the end of five years, form a
 
portion of a book on Soybean Insects of the World.
 

A study will be conducted of the effect of plant resistance on theefficiency of natural enemies. 
 Kogan (p. 139, in Metcalf and

Luckmann 1975) described a model proposed by S. Bombaoch in which,

Dn a susceptible host plant, predators were unable to control
 
a particular host, but on a resistant host plant, they were. 
A
Aimilar example by K. J. Starks (p. 140, in 1ietcalf and Luckmann

L975) using parasites instead of predators demonstrated a like
 
.ffect. This particular subproject will be jointly researched
 
)y Dr. Marcos Kogan and me. 
We will confine our initial ex
)erimentation to systems in which host plant resistance is well
 
locumented.
 



a, 	 a'laboratory experiment will be iniated using the soy
bJean looper, Pseudoplusia includens, as the pest and 
a pentatomid, Podisus maculiventris, as the predator. 
After initial indications of effect of pest population 
suppression on resistant vs. susceptible lines, the 
experiment will be expanded in the field under screenec 
cages. 

b. 	a similar series of experiments will be initiated using
 
the Mexican bean beetle, Epilachna varivestis, as the
 
pest and an eulophid wasp, Pediobius foveolatus, as the
 
parasite.
 

c. 	these sets of experiments will lay the foundation for a 
compatable program between biological control and breeding 
for plant resistance. 

A study will be initiated on the capabilities of Orius spp.
 
(Hemiptera:Anthocoridae).to control key and occasional pests
 
in soybeans. This will be undertaken in cooperation with Dr.
 
L. J. Stannard. The various species of Orius are known to be 
extremely important in the population suppression of mites,
 
thrips and lepidopterous pests in soybean. Different species
 
occur in different parts Of the world. I propose to study
 
the following aspects of Orius:
 

a., 	 survey literature (with the help of the Soybean Insect 
Research Information Center) and soybean fields (with 

.the 	help of the International Research Collection of 
Soybean Arthropods) to compile a detailed catalogue.,of
 
Ornus and where they occur in the world.
 

b, 	 population dynavics of Ornus spp., emphasizing compaative 
aspects. Included in thts will be laboratory culturing 
of as many species of Ornus as I am able to rear. I 
will be looking closely to comparative abilities of the 
various species with regard to searching behavior, feeding 
capasity, intraspecific competition, and species displace
ment capabilities. 

c. 	 field biology of one or two species of Orius will be 

undertaken. Orius insidiosus will be studied because 
it occurs in Urbana and because of.its wide geographical 
distribution, occurring throughout South and Central Aerice 
One other species, 0. tristicolor occurring in the western
 
part of North America and at least as far south as Colombia,
 

may also be studied in detail. The overwintering habits
 

and 	habitats as well as movement patterns will be studied. 



d' 	 the Introduction of some species of Orius into areas 
not containing endemic a~ressive svecies will be under
taken. 

e. 	the ability or orLus spp. to survive dosages of insec
ticides has not been studied thus far, and thus will
 
form a part of this study.
 

f. 	a comprehensive bibliography will be initiated on
 
Orius, with the critical help of SIRIC.
 

g. 	 a comprehensive paper on Orius, stressing comparative
biology and potential as biological control agents •
 
will be undertaken at the end of this project outline
 
renewal date.
 

Objective II above will be developed jointly by Dr. R. M. 

Iman 	 and myself. To imp/ment this objective, the following 

Lbe 	undertaken: 

Prepare a computer-based data file on viruses and their vector
 
in soybeans by assembling existing literature (using SIRIC
 
f4
acilities and soybean disease compendium) and specimen data
 
(using IRCSA facilities). The data file will include what is
 
known in the following categories: 

a. 	 list of all viruses and virus-like agents known to
 
cause diseases in soybeans.
 

b. 	 map of the distribution of each virus and virus-like
 
agent.
 

co% 	description of disease symptoms of viruses and virus-like
 
* agents on soybeans..
 

d. list of alternate plant hosts of each virus and virus

like agent.
 

e. list of vectors of each virus and virus-like agent.
 

f. 	map of the distribution of each vector species.
 

g. 	list of the host range of each vector species.
 

he 	 list of the virus and virus-like agent trans'aissible by

each vector species.
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i. summary of knowledge about the relationship of each 
virus and virus-like agent and its vector(s), including
 
virus .acquisition, retention and transmission, and 
field epidemiology.
 

JA 	this data file will form the basis of a publication on
 
soybean viruses and their vectors.
 

2# 	 Work out the relationship of tobacco ring spot virus (TRSV)
 
which causee bud blight disease of soybeans and its vectors,
 
especially those belonging to the order Thysanoptera. Includc
 
will be virus disease spread in the field, the mechanism of 
spread, mechanism of acquisition, retention and transmission,
 
alternate hosts, and mode of overwintering for the vector(s).
 

A study of leaf-beetle transmitted viruses will be initiated.
 
The principal viruses will be bean pod mottle virus (BPMV) 
and cowpea mosaic virus (CPMV). The principal vectors of bott 
viruses are members of the genus Cerotoma. Dr. M. Kogan and 
Dr. G. P. Waldbauer have begun an intensive study of the bean 
leaf beetle, Cerotoma trifurcata, in Illinois, and Dr. W. G. 
Ruesink has begun to iodel this pest in soybeans. Dr. G. M. 
Milbrath and one of this graduate students have begun a de
tailed study of BPMV. Dr. R. M. Goodman and I propose to taki 
advantage of the wealth of expertise now existing on the 
University of Illinois campus and study the interaction of the 
virus with the beetle, follow the movement patterns of both, 
and attempt to understand the relationship between beetle, 
virus and soybean yield and seed quality. We wish to establiE 
economic injury levels and will work cJosely with Dr. W. G. 
Ruesink in forming a model of the beetle, the virus, and 
soybeans. 

4. 	 A study has already begun on soybean mosaic virus (SHV) and 
its spread in fields. While cW is generally not an important 
virus from the standpoint of grain yield, it is extremely 
important from the standpoint of seed quality and maintenance 
of viable breeding lines. In order to eliminate SMV from 
breeding lines, much about its epidemiology must be learned. 
We know that SIN is seed born and transmitted by aphids. Our 
field trials are currently being conducted at the Isabela ex
perimental substation, University of Puerto Rico, and at the 
University of Illinois at Urbana-Champaign. What we hope to 
learn from our current studies are the following: 

a. how much spread of SIV occurs under actual field con

.dit-ons?
 

-be 	what aphid species are flying during field spread?
 



c.' 	what are the species responsible for the spread of SMV?
 

d. 	in what direction are they flying?
 

e. 	how long can SMV, a nonpersistant virus, be retained
 
by an aphid vector?
 

.f. 	how far can such an aphid fly and still be able to trans
mit the virus?
 

g. 	how can germplasm be planted so as to minimize spread
 
of SHy, taking into account aphid behavior and phenology?
 

One of the most important groups of diseases of tropically grown
 
soybeans is the "yellows" complex which is caused by virus-like
 
agents. They are known to be transmittable by a few species of
 

whitefly, mainly Bemesia tabaci. A concerted effort will be
 

made 	to gather pertinent literature on this subject and to
 
.devise some experiments concerning the interrelationship of
 

vector and virus-like agent. All experimental work will have
 

to be done in other countries where the virus and whiteflica..
 
occur.
 

6. 	 A program will be established to screen candidate germplasm
 
for resistance to viruses and vectors. This resistant or
 
tolerant germplasm will then be incorporated into the INTSOY
 
breeding program.
 

Duration'
 

Five 	years, with revision at the end of this period.
 

* Personnel 

roject Leader
buichael E. Irwin ..Univ. of Ill. and 11l.."Nat..'Mist. Survey 

Cooperating Personnel 
Raul Abrams . Univ. of Puerto Rico, Mayaguez 

Nat. Hist. SurveyJ. K. Bouseman Univ. of Ill. and Ill. 
Univ. of Ill. and Ill. Nat. Hist. SurveyG. L. Godfrey 


R. H. Goodman Univ. of Illinois 
Univ. of Ill. and Ill. Nat. Hist. SurveyMarcos Kogan 


11. C. Minor Univ. of .Illinois 
E. I. Paschal II Univ. of Illinois 
P. W. Price Univ. of Illinois
 

Univ. of Ill. and Ill. Nat. Hist. Survey
W. C. Ruesink 

L. Jo Stannard Univ. of Ill. and Ill. Nat. Hist. Survey 

Hist. Survey
Go Pe Waldbauer Univ. of Ill. and 111. Nat. 
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Mtential Cooperators
 
E. J... Armbrust Univ.-of Ill. and Ill. Nat. Hist. Su.vey

D. P. Bartell 'Univ. of Ill. and'Ill..' Nat. Hist. Survey
 
G. L. Greene University of Florida
 
P. L. Melendez University of Puerto Rico
 
G. H. Milbrath Univeristy of Illinois
 
L. R. Nault Ohio Agric. Res. Develop Center, Wooster.
 
L. D. Newsom Louisiana State University
 
L. P. Pedigo Iowa State University
 
B. M. Shepard Clemson University
 
J. D. Unzicker Illinois Natural History Survey
 
W. H. Whitcomb University of Florida
 

[nstitutional Units Involved
 

?resently Cooperating Institutes and Universities
 

University of Illinois
 
Department of Agricultural Entomology
 
Department of Plant Pathology
 
Department of Agronomy
 
Department of Entomology
 
International Soybean Program (INTSOY)
 

Illinois Natural History Survey
 
Section of Economic Entomology
 
Section of Faunistic Surveys
 

University of Puerto Rico
 
International Soybean Program (INTSOY)
 
Department of Agronomy
 

Potentially Cooperating Institutes and Universities
 

University of Florida
 
Clemson University 4 

Louisiana State University 
Iowa State University.. 
Ohio Agricultural Research and Development Center 
'University of Los Ba7os, Philippines
 
Vista Florida Experimental Station, Peru
 
Instituto Agronomico do Parani (IAPAR),. Londrina, Brazil
 
University of El Salvador
 

Cooperation
 

This project will be built upon scientific and institutional co

)peration. Host of the virus vector research will be conducted jointly
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with R. H. Goodman (virologist), Department of Plant Pathology,
 

University of'Illinois. Much of the entomophagous insect research
 

will be conducted in cooperation with Marcos Kogan (entomologist)
 

and with L. J. Stannard (entomologist), both of the Illinois Natural
 

History Survey and University-of Illinois. Several institutions and
 

Universities and their researchers will play a major role in the
 

development of this project: the University of Puerto Rico, IAPAR
 

(londrina, Brazil), University of Illinois, University of the Philippines,
 

and many others.
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)OLLEGE OF AGRICULTURE 
JNIVERSITY OF ILLINOIS AT URBANA-CHAMPAIGN 
13 MUMFORD HALL, URBANA. ILLINOIS 61801 USA, CABLE: INTSOY, TELEPHONE (217) 3336422 

November 21, 1975
 

Dr. Willard H. Garman, Chief !'
 
Food Crop Division
 
Office of Agriculture 
Bureau of Technical Assistanc
 
Room 2239 New State Building
 
Washington,-D.C. 20523.......
 

Dear Jess:
 

You may remember when !ill, Keith and I were having lunch 
with you, Dr. He.ser and others on November 10 thc discussion 
reached a point at which Bill referred to procedures by which 
research conducted by INTSOY staff members under contract AID/ 
CM/ta-c-73-19 were integrated into the College of Agriculture
 
Experimen. Station. Bill indicdted that for each area of
 
research under the contract specific project proposals had
 
been prepared, submitted to the Experiment Station for review
 
and approval and had been made a part of the Experiment Station
 
total program. He proi:' ed to send copies of these research
 
statements to you as they express in greater detail than we
 
are able to do in a project summary statement the research
 
objectives of the INTSOY staff in the several disciplines
 
involved. Copies of these proposals are enclosed. I hope
 
you will share these with Dr. Hesser and others. j
 

Best wishes.
 

Sincerely,
 

Thomas A. Mccowen
 
Assistant Director
 

TAM:dt
 
enc.
 
cc: W. N. Thompson
 

INT36Y Is program of the Universiy of Illinois WSUrbana.Chempolgn n the University of Pmergo Ike -M yagli 



1. 	 project Nttr: 

2. Tit Improvemnt'of Soybean Production in the Tropics, Subtropics and 

Toerate Zones of the ibrld 

3. 	 Previous %brk:
 

Most of the recent soybean improvement uork has been done in the
 

United States. Efforts have concentrated on developing varieties better
 

adapted for production in the teaperate climates fran 300 to 450 N lat

itude. The influence of envirorpent change on soybean developnent has
 

*been examined (1 thru 14) in the U.S. and selected other countries. 

Research programs for inroving soybeans d6 exist in Brazil, Colombia, 

IrKila, Nigeria, Indonesia, Taiwan, and other countries. However, soy

beans are not a staple food in these countries and the research progrms 

-- are restricted. Wide range evaluation of available soybean gernplamn 

has 	not been cmpleted. Such work 1ill serve as guidelines for developing 

material better adapted to regions of the world where soybeans are not 

currently grown. Pest problems are expected to. be many fold greater 

in parts of the tropics as seasonal change does not break the life cycle 

of pest organisms. Tenperature and moisture regimes are usually favorable 

for pest multiplication. Light sensitivity in soybeans results in plants' 

of short stature and low pod height when grown at low lati".udes. "la&m, 

humid environments are not favorable for obtaining high quality seed. Prod 

uction practices must be identified to maximize grain yield for different 

environments. 

4. 	 Justification: 

Soybeans have a great potential for supplying quality protein to the 

diets of malnourished people in less developed countries. In many en

vironments the soybean is capable of producing =~re protein per unit 

area of land than any other crop. Edibie oil is also an iprtant product 

of the soybean. Therefore, the crop is Important to those areas where 



-le research will be conducted at the Agronomy South Farm,'.Univer

-t Illinois; Experiment Stations in Puerto Rico and selected lo

. throughout the world. The many locations are necessary to 

e*-Mluate material, methods and'techniques of soybean ikrroveent, 

Z4).tification of material and methods for inproving soybean productio 

e-%tial for future expansion of the crop and elimination of mal

z 'k. in the developing world. The research outlined in this proposal 

M-4_ant for improving soybean production in the world. 

Z. 	 N tives: 

, To improve crop production practices which will permit efficient 

SoAbean production.
 

Ila determine the fertility needs of tropical soils as they relat

to soybean production.
 

C. 	 tb determine the compatibility of Rhizobium bacteria in soil 

envirormients of the world and to introduce efficient strains of 

the 	bacteria.
 

Tbo identify the best adapted available improved strains and to 

develop even more superior soybean types for tropical and 

tenperate areas.
 

, operate with local scientists to determine a package of 

Practices for the areas which have potential for expanding 

85ybsan production. 

1. 	Investigate the envirornmental conditions to determine the
 

best time of planting soybeans. Establish "date of planting" 

trials on a biweekly basis duringq the -most favorable period (s),4 

2. Make preliminary studies to determine the growth habits of 

the best adapted varieties.. Use gr7..'h -habitinformation to 

&termine plant population and row spacing reccumendations. 

BEST AVAILABLE COPY 



i-tablish population and spading trials for adapted varieties. 

.3. Crop-sequence trials will be conducted at locations selected 

for adequate representation of major zonal conditions. 

B. 	 Soil fertility needs will- be determined for optimum soybean pro

duction in the various soils of the wvrld. 

1. 	 Studies of requirements for major nutrients, such as nitrogen 

(N), phosphorus (P), and potassium (K), will be conducted at a 

few principal locations. Attention will be paid to the possibility 

of genotype-nutrient interactions. 

2. Minor nutrient elements will be studied as they relate to ef

fective soybean producti6n. 

3. 	 Attention will be given to the problems of acidity (lo. pH) 

and alkalinity (high p1l) as they affect soybean production and 

I1hizobium populations. Efficient mthods of correcting acidity 

and alkalinity will be studied. 

C. 	 Studies w.rill be made to determine the compatibility of comrercially 

available soybean inoculants in soil environments. Selected loca

tions will be used for the introduction of individual RPizobium 

strains to study their efficiency and ability to capete with local 

soil micro-organisms. Problems of local inoculant manufacture will 

be studied at a few locations. 
D. 	 Studies will be conducted to identify the best adapted available 

improved strains and to develop superior soybean types for the tropi 

subtropics, and temperate areas. 

1. Breeding of new strains will be undertaken in -cooperation with 

national and regional programs of cooperating agencies. The primary 

goal of the breeding program is the development of high-yielding, high

qualily soybean varieties. Particular attention wil be given to 

*..vwo 	 in bvrOVe. 



varieties, with better ecological adaptation to th groting con

ditions of developing countries and with resistance to major 

disease and insect pests. The results of the INSOY Variety Trials
 

Will be utilized to select parental raterial for the hybridization

selection programs to be conducted in Puerto Rico. A strong inter

disciplinary approach will be emhasized in the breeding program, 

with specialists in the fields of plant pathology, entomology, agri

cultural engineering, and plant physiology contributing in the areas of 

problem identification and development of breeding methodologies. 

Attention will be paid to broad-scale adaption, since environmeDtal
 

variability is presently a serious deterrent to the use of available. 

iqproved varieties. Physically, much of the breeding and selection 

work must be done at selected cooperating sites, where trained plant
 

breeders are operating. Early and advanced generation selected
 

material will be distributed to cooperating breeders for further
 

selection and evaluation. Breeding populations ccbining character

istics of special value will be developed, maintained at the Puerto 

-Ricosite, and distributed on request to plant breeders in cooperating
 

areas. Close cooperation will be maintained with varietai develop
.
 

-vent activities in cooperating countries,' with the objectives of 

(1) formulating breeding pools combining the widest possible range 

of desired characteristics, (2)obtaining broad-scale testing of new 

selections, and (3)strengthening local breeding programs by free in

terchange of materials and technical information. 

2. A strong early effort ,ill he to continue and expand major zonal 

trials now being conducted by the University of Illinois under its AID. 

cntract program, at locations representing the main agro-clinatical 

zones of the world. These trials, as now conducted, consist of 15
 

Izproged varieties. The trials will be repeated in each principal 



gring season, at each test location. They will focus on 

grain yield, maturity, chemical cmyr~sition, and major agronomic 

characters affecting the practical usefulness of the variety 

uder a wide range of environments. Zones of study will include; 

(1) 	Latitude zones of 100 units 

(2) 	Altitude zones of 5COM units 

Exoples being: Zone 1 = <-10*.latitude and <.500 meters 

-altitude; and Zone 4 = <-10* latitude and 501 to 1000 meters 

altitude; etc. 

-3. Preliminary trials of promising new strains will be conducted 

at a few selected locations in each zone. Such trials typically 

.will include new selections fram breeding programs at Illinois, 

in Puerto Rico, and in cooperating countries, plus a few varieties 

of known excellent performance as standards for control. The 

major purpose of these trials will be to evaluate broad-scale 

adaptation of new types which are identified as high-performing 

in their areas of origin. These preliminary trials wrill be 

conducted at locations typical of important agroclimatic zones, 

W, where experience has indicated that successful trials can 

be grown. 

7. 	 Duration: 

Five _years 

8. 	 Personnel: 

C. 	 N. Hittle 

E. 	H. Paschal II 

D. 	K. Wigham 

*R.E. Mnker 
n i4, 



10. Cooperation: 

Primary cooperation will be with INTsoy Entanlogists and Path 

ologists at'the University of Illinois and with the University'of 

Puerto Rico, Agronomy Departnent, Mayaguez Caipus. Cooperation 

will also include governmnt officials, university staff and other 

persons interested in soybean production and research from indi

vidual countries througiout the world. International crop researc 

centers interested in soybeans w:ill also be involved. 

31. Financial Support: 

Financial support will come through the International Soybean 

Program (INTSoY). 
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SOYBEAN PRODUCTION AND UTILIZATIOI
 

I. Introduction
 

A. Research conducted, with AID funding, by the Universities of
 
Illinois and Puerto Rico has clearly shown that commercial
 
high yielding U. S. soybean varieties, particularly those
 
used widely in our southern states, will produce equally high

yields in tropical and subtropical areas when grown under care
fully controlled conditions with respect to planting density,

pesticide application, Rhizobium inoculation, fertilization and
 
moisture, insect and disease control. A considerable part of
 
the cultural practice package for tropical production of-soy
beans is available but because of.the sensitivity of the
 
soybean to specific local environmental ccnditions, the full
 
package, including the development of varieties with specific

resistance to local limiting insect pests and disease, and
 

.adaptability to other local conditions of soil and climate,
 
must be achieved in the country where increased production of
 
soybeans is to be undertaken. Special breeding activities are
 
currently underway at the Universities of Illinois and Puerto
 
Rico to develop varieties and populations more broadly suited
 
to tropical and subtropical conditions.
 

While the adaptive research is under way, the country involved
 
would begin to benefit from the many advantages the soybean

offers; high yields of total edible food, high yields of good

quality protein and improvement of soil fertility. Since the
 
soybean will be most valuable, in typical small farmer cropping
 
systems where it isgrown intermixed with other crops, the
 
risk of serious insect and disease problems normally encountered
 
in intensive large scale monocultural production would be
 
minimized and the advantages the soybean as a source of nitrogen

and as a soil improver would reach an optimum level.
 

The technology described meets the criteria upon which the OAA
 
program is based, namely:
 

1. The soybean iscapable of producing higher yields of
 
high quality edible protein per unit of land area
 
than any other vegetable or animal food source under
 
tropical conditions;
 

2. The quality of the protein of the soybean is such that
 
it can make a substantial improvement in the protein
 



intake of humans, and food animals, in the develop
ing world with consequent benefits to the status of
 
human nutrition; and
 

3. To be used as food or feed, the soybean must undergo

some simple processing steps. These processes can

easily be conducted at the home or farm level and,
with limited sophistication of equipment, are

equally adaptable to village or regional scale pro
cessing to produce a variety of acceptable and nutritious
food and feed products, including,for example, whole

fat soybean flour for the fortification of wheat flour

and other cereal staples. These industries, however

small, can provide needed employment and consequent
better distribution of income.. 
It should be noted
 
that the processes considered do not include solvent

extraction, or further refinement of defatted soybean
meal into protein concentrates, isolates, etc. Such
 processes are capital intensive and must be carried out on.
 a scale completely beyond the capacity of most LDCs
 
to sustain oh a viable basis.
 

Additionally, the soybean, when inoculated with the nitrogen

fixing rhizobia bacteria, obtains its own nitrogen from the
air and provides a surplus of available nitrogen for crops
grown with it,or immediately following. 
With the growing

scarcity, and increasing cost, of nitrogenous fertilizers, the
use of soybeans in a mixed cropping.system becomes extremely
important, particularly for the small farmer.
 

The readiness of the technology of soybean production for

transference to tropical and subtropical conditions is
evidenced by the progress that has already been made in
introducing the soybean into the Philippines, Thailand,

Colombia and India where extensive national research and
 
development programs are under way.
 

Over the past several years, many LDCs have shown interest in
developing soybean production to improve their.agriculture

and to meet critical national needs for more protein for their
population and their food animals. 
 The depth of interest displayed indicates quite clearly that the rational development of
soybean production in the LDCs would command the interest and
 strong commitment of the governments concerned.
 

The introduction .of soybean production and utilization in the
LDCs can be implemented by the many sources of expertise available to AID. 
 INTSOY, a joint venture of the Universities of
 



Illinois and Puerto Rico, has carried out the bulk of AID
 
effort to date. The University of Puerto Rico has developed

considerable data on cultural practices under conditions
 
closely duplicating those in Haiti. Competence also exists
 
at several other U. S. Land Grant Universities, particularly

Iowa State, Purdue, Ohio State, Florida, Mississippi State,

Nebraska and North Carolina State, and in the Agricultural

Research Service of the U. S. Department of Agriculture.

There is also expertise available from consultants in the
private sector. All of this.competence can be brought to
 
bear on the development of soybean production in the LDCs and

the introduction of the technology can be easily be managed

and coordinated by the AID direct hire staff.
 

B. Haiti, Tanzania and Nigeria are suggested as the primary tar
get countries for soybean production development. Haiti

has an urgent need for more food, more feed and more protein,

and further needs a means of restoring soil fertility in the

virtual absence of abil-ity to afford high inputs of chemical

fertilizers and other external 
inputs. The favorable climate

of the country leads the Haitian small farmer to use mixed cropping

extensively in order to get the utmost yield from his small

parcel of land. 
The soybean lends itself particularly well to

this situation by providing, via the symbiotic rhizobia bacteria,

nitrogen and a good yield of high 
 protein food to cnmplement

the other crops, cereals, cassava, yams, maize, etc., grown in

close rotation or inan intermixed pattern. The soybean, as a
 new crop, will be a particularly good crop around which the

presently almost moribund agricultural research, extension, and

marketing institutions of Haiti can be revived and inwhich a

pool of trained and highly trainable people can be constructively

involved. The nearness of the country to the U. S.mainland
 
and the Commonwealth of Puerto Rico will facilitate supervision

and consulting activities and the improved well-being of the
 
country is greatly to be desired as a key factor in the overall
 
.development and well-being of the Caribbean.
 

An active and effective Mennonite Mission, working closely with
 
the small farmers in Haiti offers an excellent media for

mounting the second phase of the project as discussed later. This
 
Mission has trained agronomists working on practical farming

problems and in close rapport with the small farmers and the
 
rural poor.
 



Tanzania and Nigeria have both shown continued interest in

developing soybean production. Nigeria actually grows some
 
soybeans for export but is now orienting its interest in

soybeans to its internal market and needs. 
 Both countries
 
have small soybean research programs under way. The two

countries have a more active and viable infrastructure, in
 
terms of research, marketing and distribution facilities, than

has Haiti. The need for additional food and feed, and

particularly protein to improve the essentially starchy diet

isalmost as great as in Haiti. Both countries have large
 
areas of land well-suited to soybean production. Distance

would add to the management problem but, on the other hand,

the more active institutional infrastructure would simplify_

the implementation of a development program and probably

enable it to reach a self-sustaining basis more quickly than

in Haiti. The choice of the priority target country will
 
obviously be influenced by the interest of the country

itself and by a detailed assessment by a specialized team.
 

C. Soybean production development in any LDC must consider pro
duction and utilization together since soybeans will usually

be a new crop and a new food. Farmers and consumers must,

therefore,'not only learn how to grow the crop to gain the

advantage of all its benefits, but also how to use the
 
beans for food and feed. 
To deal with this, an integrated

systematic approach must be followed which will stress these
 
two areas, as well as other factors in the overall marketing

system which must be developed such as seed supply, credit,

processing and distribution.
 

With regard specifically to Haiti, the major problem is that
 
-the research, extension, marketing, credit, pricing policy,

transport and other essential institutional factors are

currently nonexistent or-extremely moribund, except for a few

institutions dealing with coffee, an important export crop.

The other institutions exist only on paper, or as small

underpaid groups without "Facilities or tasks. This is the

result of years of neglect and not because of any lack of
 
talent. 
Presently, there are few trained agricultural

scientists in Haiti; most have sought to advance their pro
fessional careers abroad but a revived and effective national
 
program could lure many of these back to Haiti.
 

Nigeria has a better developed infrastructure inagricultural

development and research and an ongoing program in soybean

breeding. 
 The number of trained workers is limited, however,
 



and 	this would put some constraints on the rate of development

until the trained manpower deficits are overcome. The same
remarks will apply to Tanzania, but there the "kibbutz-like"
 
farms being developed offer an interesting means of affect
ing the introduction and utilization of soybeans.
 

II. PROJECT DESIGN AND ASSESSMENT OF LIMITING OR POSITIVE FACTORS
 

A. 	The development of soybean production in any of the target

countries would be undertaken in three phases.
 

First  the three suggested target countries, and others that
 
may be deemed suitable, would be evaluated by a multidisciplinary

team who would then select the country for initial implementation.

The team would include support inagronomy, economics, food

technology, nutrition, sociology, and cultural anthropology. The
 
team would develop the criteria for evaluation and would develop
their study out of an on-the-site visit of 4 to 6 weeks dura
tion to each of the target countries.
 

Second - a demonstration, or pilot, project, the details of
which would be developed by the assessment team, would be
 
undertaken in a specific and limited area of the selected
 
country for the purpose of demonstrating production and

utilization of soybeans to a significant, but manageable number
of small farmers, or farm villages, and to develop techniques
and train personnel to undertake an expanded development program

as well as to uncover unexpected or hidden problems that would

require solving before further expansion of soybean production

could be undertaken.
 

-Third  depending on the results of the demonstration project,

an expanded program involving a larger area and a greater number

of farmers and villages would be undertaken. This would be

essentially a country operated program, with AID input 
limited
 
to technical advisors, consultants and to training.
 

The 	second and third phases would be planned around an integrated,

systematic and coordihated program which would encompass seven

elements. 
 While the extent of the effort expended on these
 
areas during the demonstration phase would be smaller than during

the third phase, the level of effort would still be sufficient
 
to develop the system to a viable level and to provide the
 
necessary training and experience for expanding the program. 
The
 
seven critical elements are:
 



1. Adaptive research - Initially to screen and select
 
available commercial soybean varieties to select those
 
best suited to local conditions and the simultaneous
 
development of a package of cultural practices suit
able for the physical and socioeconomic condition in
 
the selected country. For the longer term, attention
 
would be given to developing, through breeding, varieties
 
with specific resistance to prevalent local disease, in
sect and nematode attack and increased efficiency under
 
existing farm, soil and water conditions.
 

The research elements would tie in closely with
 
extension, training, and production activities with
 
feedback from the latter three to provide close guidance
 
for the thrust of research efforts.
 

2. 	Production development - Initially, to demonstrate soy
bean production to target farm groups, then to aid
 
individual farmers in using the crop in their farming
 
systems. Extension service personnel would carry
 
out most of the work so there would be close ties
 
with-the training of extension workers and the organization of
 
an extension system, as well as with the research element.
 

3. Utilization - To show the individual farm family how to
 
use the soybean directly for food and feed purposes, to
 
assist in creating mnarket demand by instructing pro
spective consumers in the direct use of soybeans as
 
food, and to encourage small scale plants for the pro
duction of full fat soy flour for fortification of food
 
and feed. This function would be carried out by the
 
extension service with close ties to the production and
 
research elements and, most importantly, to the marketing
 
element of the project.
 

4. 	Extension/educafion/comunication - This :mportaA element
 
will concentrate on recruiting and training the professional
 
and technical personnel required by all other elements and
 
in developing the communication media that will be required,
 
particularly by the production, utilization and marketing
 
elements, to acquaint farmers and consumers on soybean
 
production and utilization and to create basic interest in
 
such production.
 

5. 	Marketing - The term is used here in its broad sense,
 
encompassing all factors involved in bringing the soybean
 
from the farmer to the ultimate consumer. It includes
 
developing price and incentive policies to encourage
 
farmers to adopt the crop, the development of collection,
 
distribution, processing and selling channels, the provision
 
of credit and the development of institutions and management
 



expertise to maintain and improve the facilities
 
created. This function would tie in closely with all
 
other elements, but particularly to the production and
 
utilization elements.
 

6. Seed technology and production - The availability of
ample quantities of seed of assured quality, purity,

and viability is an essential input in a soybean

development program. This activity might initally be
 
a function of the research element but should be
 
developed as a.separate element, with close ties to
 
research, production, and marketing, as soon as staff can
 
be trained.
 

7. Management - Since this is an integrated and systematic

development, it is essential that the second and third
 
phases of the project have a strong overall management

component, including programing, budgeting, operational,

and evaluation functions, so that activities are coordinate(

and feedbackfrom.the various elements in both the private

and 	pbblic sectors is obtained on a continuous basis to

enable proper assessments of progress and necessary changes

in plans or emphasis can be made.
 

B. Limiting and Positive Factors. The main limiting factor in
 
developing the project will most probably be limitations of
 
trained manpower to undertake the many facets of the program.

This will require a heavy emphasis on training, at all levels,

particularly during the second phase of the program.
 

C. 	Who will benefit? The incidence of benefits are almost ideal.

Producers will obviously benefit. Since it is a new crop,

there is not likely to be any group that will suffer adverse
 
effects from the introduction. By increasing food supplies,
 
consumers will benefit. 
 Haiti also stands to Ienefit from a
 
strengthening of her agricultural institutions which can, in
 
turn, tackle other problems.
 

Consumers Will benefit'from the availability of soybeans as
 
an extra food crop and as a valuable feed for their food
 
animals. The availability of full=fat soy flour could mean
 
that as much as 12% could be incorporated into the flour for
 
bread baking purposes with consequent improvement in the
 
nutritive value of the loaf and substantial saving in foreign

exchange for the imported wheat. The development of small
 
scale processing plants would provide employment opportunities
 



and increase the market for the farmer. Large farmers,
 
to-the extent they exist would also benefit but the small
 
farmer is the target group.
 

Since soybeans are a new crop to all target countries
 
except Nigeria, pricing and marketing policies can be developei
 
without consideration of existing marketing and consumption
 
patterns. It is difficult to visualize any possible tension
 
developing between farmers and consumers.
 

H. 	Inputs - The most important long term input will be proper
 
soil and water management, including drainage and irrigation.
 
The soybean needs adequate moisture to produce good yields.
 
Mineral fertilizer, particularly phosphates and possibly
 

lime may be needed, depending on the soil conditions.
 
Until appropriate rhizobia are firmly established in the
 
soil, all soybeans planted will have to be effectively
 
inoculated with specific Rhizobium. The selection of the
 
best type of rhizobia inoculant would be a part of the
 
cultural package developed by the research element of the
 
project. Itmay also be necessary to provide chemical
 
pesticides, at least until disease and insect resistant
 
varieties are developed. Mechanization, except for possibly
 
encouraging animal-drawn plows, seeders, and cultivators
 
is-not a factor.
 

III. CRITICAL INTERVENTION POINTS
 

*Two intervention points will be crucial to the success of
 
this project. Training of personnel, at all levels will be an
 
essential element, as will be the creation of an integrated and
 
effective marketing policy and organization, using the term in
 
Its broad connotation as.discussed earlier.
 



XX 

PD-AAe-ize 
ENVIRONMENTAL THRESHOLD DETERMINATION
 

TO: DAA/FN/DS, Tony Babb
 

THRU: OS/PO, RoberSpfon MR 
FROM: 
 DS/AGR, Dean F.Peterson z 
 Aj
 
SUBJECT: Environmental Threshold Determination
 

Project Title : Development of Improved Varieties
 
of Soybeans
Project No. 
 : 931-0560A
 

Specific Activity : Research Project
Reference 
 : Initial Environmental/Examination
 
(IEE) contained inthe Project

Statement/Paper dated 11/15/78

(See page 19 attached).
 

On the basis of the Initial Environmental Examination (IEE) referenced
above and attached to this memorandum, I recommend that you make thefollowing determination:
 

1. The proposed agency action is not a major federalaction which will have a 
significant effect on the
 
human environment.
 

2. The proposed agency action isa 
major federal action
which will have a significant effect on the human
 
environment, and:
 

a. An Environmental Assessment isrequired; or
 
b. An Environmental Impact Statement is required. 

The cost of and schedule for this requirement isfully described intt ,'referenced document.
 

3. Our environmental examination isnot complete. 
We will
submit the analysis no later than 
 -with our
recommendation for an environmentaT eshold decision.
 

Approved: ______A 
Disapproved: L 

Date _ _ _ _ _ 

Clearances: 

/DS/AGR/FCP: JYohe
 

DS/AGR:MMozynski
 
DS/PO: RRogers
 
OS/PO:MRechcigl 
 // 2 DSA ecDS/AGR: DFPeterson 
 ./AFO: JYohe/€ 
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acilities at the two institutions are adequate to conduct the required

esearch and are improving. A recently completed addition to the plant sciences
 
,uilding on the University of Illinois campus provides excellent laboratory

acilities for the plant pathology group and more closely integrates the Depart
,ents of Agronomy and Plant Pathology, now located in the single facility. The

.acilities development program, now known as the Food Production 
and Research 
"rogram, a multimillion dollar effort to upgrade and expand the research plant

"acilities of the University at several locations, continues with good support

"oa the agricultural community and the legislature. The existing facilities,

i.g., research farms, laboratories, specialized equipment, and the University

ibraxy, remain at the disposal of the program. A heightened awareness on the
 
rampus to involve the agxicultural sciences and the social sciences more 
 closely
md the development of a nutritional sciences division within the College of 

-griculture,drawing on personnel from social sci.ences, medical sciences, and

)asic sciences to collaborate with nutritionists in the College of Agriculture's

)epartments of Animal Science, Dairy Science, 
 and Food Science and with staff 
Erom the School of Human Resources and Family Studies will bring new dimensions
 
to the program. This combination of management and facilities resources for

research and educational programs and development of outreach capacity cannot
 
)e matched anywhere. 

Cey Personnel, 

he key person to be identified in any contract emanating from this proposal
Ls Dr. W. N. Thompson, Associate Dean, College of Agriculture, Director, Office
 
)f International Agriculture, and. Director, International 
Soybean Program, INTSOY. 

was as)r. Thompson identified the key person under resemrch contract AID/TA/C-1294. 
k copy of his vita is included in Appendix A. 

n outstanding professional staff will conduct the work described in previous
;ections. They include W. H. Judy, Associate Professor of Agronomy; J. A. Jackobs,
3rofessor of Crop Production; R. M. Goodman, Assistant Professor of Plant Pathology;
7. B. Sinclair, Professor of Plant Pathology; M. E. Irwin, Assistant Professor of 
Agricultural Entomology; L. S. Wei, Professor, Food Science; Assist-Quyen Nguyen,
ant Professor of Agronomy; R. Stewart Smith, Assistant Professor of Agronomy;
Earl Kellogg, Associate Prolfessor of Agricultural Economics and Frederick Fliegel,
Professor of Rural Sociology. Copies of their vitae are included in Appendix A. 

Environmental Considers.tions, 

Environmental aspects of the International Soybean Program INTSOY have been
previously considered by the Agency. to become oneThe soybean has potential
of the world's most important crops. It is high in energy due to high oil and 
protein content, yet fixes its own nitrogen. 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 mode! insect, weed and disease management programs which 
will reduce the ne-d for c ,.emical control measures and will develop varieties 
which are resistan." to major 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 
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on small farms in LDCs will increase the annual output of high quality
food per unit of energy input and, with new varieties more resistant to 
diseases and insects, there will be a decrease in the use of pesticides. 

Therefore, typically of crop improvement research projects financed by
A.I.D., there are no environmental problems expected from the proposed
renewal of this research project nor from adoption of the improved materials 

L. Women in Development. 

It is the goal of the INTSOY program to encourage the widest possible 
participation of soybean workers, broadly defined, inthe design and Im
plementation of problem solving projects In soybean production, protection,
marketing, and use. The current research contract AID/TA/C-1294 employs 
women professionals in the Departments of Agronomy, Plant Pathology, and 
Entomology actively supporting the research work. A continuation of these 
strategies under this proposed research project is assumed. Overall 
program requirements to advance knowledge in human nutrition in the 
development of soybean foods adapted to specific cultures and their 
acceptance inLDC diets hold great promise for the increased utilization 
of women inthose areas where they have traditionally played a major
contributing role. 

The University nf Illinois has an aggressive affirmative action program 
to assure opportunities of employment for qualified personnel, Including
minorities and females, incompliance with Title IX. Each campus in the 
University of Illinois system has an officer responsible for program
implementation under coordination of a general officer of the University.

The program ison file with a number of departments of the United States
 
government.
 



IMPACT .D.: CATION AIMl EVALUATION FOPJ. 

Impact 
Identification
 
and
 

_/ 2/Impact Areasand 1bareas Evaluation 

A. LAND USE 

1. Changing the character of the land through: 

A(a. Increasing the population 

b. Extracting natural resources
 

c. Land clearing ' 

d. Changing soil character 

2. Altering natural defenses 

3. Foreclosing imortat uses 

4. Jeomardiming man or his works 

5. Other factors 

B. WAMM. QUALITY 

I. Phyirca state wa ----- ----

2. Cheical .an! biological states --------

3. Ecclogical balance - ------ / 

4. Other factors
 

1/ See Totes this for.Tnato--for 

2/ Use t.h . sy -- N %7o envirornenta!oic',ing ,s: - i'--ac% 
L - Little envirorm.ental impact
I - .odcrte virc.--en- ±i.=ac * 

v- _. ' -act. n'ir.-an'ta. 

U - Urk::.own enmircnnal jm:act
 

Augast 1976.
 



2 VPACT DE TIFCATION -UN-.VALUATION FOFM 

C. 	 ATMOS.m 1iC 

1. 	 Air additives 

Al2. 	Air moollution 


3. 	Noise pollution
 

4. 	Other factors"
 

.. ................................
 

....... ............. ....
..... 


D. 	 NATURAL RESOURCES 

1. 	Diversion, altered use of'water .-..- "--

2.. 	Irreversible, ineff'icient co!.it=ents
 

3. 	 Other factors 

S. .	 . •, .... .. . . . . . . , . ,.	 . .. . . 

. . . . . . . . . . ..
 . . . . . . . . . . . . . . . . . . .
 

E. 	CULTUOAlL 

!. Altering physical symbols AL 

2. 	Dilution of cult,,ral' traditions -

3. 	 Other factors 

F. 	 SCCIOECCNOMIC 

1. 	Changes in economic/employment -atterns

2. 	 Changes in population IV 

3. 	Changes in cultural patterns ---- -------


Other factors
 

.. .. .........
.............. 
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- Ot ACT ....... 
 . DT D T ~-:,L. , .D ZCTLUATI0 FRM4 
0. {EALTH 

1. Changirg a natural en-Vircment 

2. 
 an ecosystem element ... 

3. 
Other factors
 
.. 
 ....... 


.................
 

H. Ao.... . . . . . .... . . . . . . :..• .T ... ..• ..... ....:.. . . . . . .. 

1. Internationa]. impacts
 

2...Controo"ersiai 

impacts
 

3. Lax--er program "j-pacts 

4. Other factors 

°.........
 

• •~......
.°•.................
..........
.~~~~. ......,°o•°,°.....................
..
 

. OT ?OSS:3L E '-ACTS (not listed above)
 

.................
 

See attached Discussion of Tmnacts. 



ENVIRONMENTAL THRESHOLD DETERMINATION
 

TO: DAA/FN/DS, Tony Babb 
 V 1 

THRU: DS/PO, Robert mp 

FROM: DS/AGR, Dean F.Peterson Yd4e 4 
SUBJECT: Environmental Threshold Determination
 

Project Title: 
 Weed Control Systems in LDCs
 
Project No.: 931-0463.11
 
Specific Activity: Research Project
Reference: 
 Initial Environmental/Examination (IEE)


contained in the Project Statement/

Paper dated 12/01/78 (see page 16
 
attached).
 

On the basis of the Initial Environmental Examination (IEE) referenced
above and attached to this memorandum, I recommend that you make the

following determination:
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 1. The proposed agency action is not a major Federal-action

which will have a significant effect on the human
 
environment.
 

2. The proposed agency action is a 
major Federal action

which will have a significant effect on the human

environment, and:
 

a. An Environmental Assessment is required; or
 
-b. 
 An Environmental Impact Statement is required.
 

The cost of and schedule frr this requirement is fully described in the

referenced dosument.
 

3. Our environmei ta examination is not complete. 
We will
submit the aajis no later than 
 with our

recommendation for an environmenthreshold ision
 

Approved: 

Disapproved:
 

/ -rDate: ,Clearances: 
DS/AGR/FCP:GWarren 4. i- r/_ - U-
DS/AGR/FCP: KMByergo
DS/AGR:Mfzynski !I y~y
DS/PO:RRogers 
 s,
DS/PO:MRechcigl
 



process. I" 

In sumnary the administrative functions of the project a 
extensive and complicated. Itrequires not only the intent and 
resources but experience expertise, reputation and international contacts 
to be able to provide the services on which AID and LDCs have come 
to depend..
 

E. Environmental Impact 

Initial Environmental Examination - the activities of this project
fall into the area described in Environmental procedure regulations,
Para. 216.2. (c) "Analyses, Studies, Academic or Investigative Research,
Workshops and Meetings". These classes of activities will not normally
require the filing of an Environmental Impact Statement or the preparation
of an Environmental Assessment. It ispossible that an output of this 
project will be a set of procedures, guidelines or research results which
when used would require such an assessment. However, the project itself 
only proposes research and directly supportive activities. Under these 
guidelines this activity clearly qualified for a negative determination 
at the time when a threshold decision is determined. 
IV. Financial Plan
 

This proposal requests AID funding to extend the project an additional 
three years to: 

1. Perfect new technology which both controls severe tropical weed 
growth and provides a weed residue mulch that continues to suppress weed 
while providing a superior cultural medium.. 

2. Continue research on the most serious tropical weed problems 
for which only marginal control has so far been developed.
 

3. Develop improved herbicide application equipment.
 

4. Study socio-economic consequences of various weed control
 
systems as pertains to small farmers and rural poor.
 

5. Continue the development of superior, environmentally sound, 
socially acceptable, weed control systems for small farmers. 

As discussed in the Economic Feasibility section IVA the potential
return on the proposed research far exceeds costs. Host country contri 
butions of staff, land, facilities and equipment exceed 25% of the cost
 
of the project activity in their respective countries.
 

Following isa statement of annual costs and FY obligations:
 

Year Required Amounts .blj~tions
 

April 1, 1979-Mar. 31, 1980 $306,315 FY 79-325 
April 1, 1980-Mar. 31, 1981 310,527 FY 80-200 
Aaril 1, 1981-Mar. 31, 1982 361,759 FY 81-454 

-- S978,601 979Year Total 


A detailed budcat isnrnvidad inAnnex A



INTERNATIONAL SOYBEAN PROGRAM - INTSOY 
University of Illinois - University of Puerto Rico 

(Urbana-Champiign) (Mayaguez) 

AID Contract AID/CM/ta-c-73-19 
Plan of Work, July 1, 1974 to Mardli 31, 1975 

The University of Illin4±s College of Agriculture International Soybean 

Program INTSOY contracted with the U. S. Agency for International Development 

to conduct international soybean research and research-related activities under 

the provisions of Contract No. AID/C/ta-c-73-19. The Contract period is from 

April 1, 1973 to March 31, 1976. Work under the Contract is proceeding according 

to plans for FY 1974. The following is the Plan of Work and Budget for July 1, 1974 

to March 31, 1975 (nine months). 

I. Staff and Adminisration
 

Staff additions will include personnel in professional and nonprofessional 

positions. The following professional staff will be recruited and placed during 

1. Associate Director and Senior Agronomint (to be located on the 

University of Puerto Rico - Mayaguez campus) July 1, 1974, .25 FTE. 

2. Entomologist--Pest Management, July 1, 1974, 1.0 FTE.
 

3. Food S-'ience--Processing, July 1, 1974, .25 FTE.
 

4.. Plant Pathologist--Fungal and Bcterial, July 1, 1974, .25 FTE. 

5. Plant Pathologist--Virology, July 1, 1974, .75 FTE.
 

The following nonprofessional stAff will be added to the program:
 

1. Research Assistant--Data Processing, July 1, 1974, 1.0 FTE.
 

.2. Technician--Processing Equipment, July 1, 1974, 1.0 FTE.
 

3. Research Associate--Soybean Pathology, July 1, 1974, .5 FTE. 

4. Secretarial assistance--Administration and Agronomy, July 1, 1974, 1.5 FTE.
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The addition of the Associate Director, to be located at the University of
 

Puerto Rico - Mayaguez campus, will strengthen program coordination in planning,
 

administratiov and operation. To accommodate 
 this addition to the program staff
 

the University of Illinois has obligated funds 
 to pay half the salary of the
 

INTSOY Program Director, Dr. W. N. Thompson, and only half his salary will be
 

charged to this research contract. It should be emphasized, however, that the 

International Soybean Program is the sole assignment of Dr. Thompson and he will 

devote 100 percent time to the administration of the integrated international soybear 

work. The administrative organization, revised during FY74, will continue to 

seek better coordination of research efforts among the departments and institutions 

involved and will broaden planning efforts for further research and utilization
 

of research results. 

The Entomologist-Pest Management is to be added to provide field research 

orientation to the entomology program, without increase in the entomology FTE's.
 

The entomology technician, who was responsible for initiating the reference
 

collection *of scientific literature on insects of soybeans, will not be retained. 

The part of that work directly related to INTSOY will be maintained by the 

continuing soybean faunal analyst.
 

The time 
.4

of the continuing Food Scientist-Chemistry will be reduced from 

full time to three-quarter time to permit rddition of the Food 3cientist-

Processing, on a quarter-time basis, to strengthen research on improved soy foods 
4 

to have application of LDC's. 
 Special attention will be given to development of
 

simply prepared soybean "milks" for home and village use.
 

The new position in plant pathology will be divided between two scientists 

who will conduct research on diseases affecting soybeans in tropical and subtropical 

areas. This combination of scientific expertise will allow coverage of the major 

viral, bacterial, and fungal diseases. A supporting research associate is added. 
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Clerical and typing assistance is added in administration and in support of 

the plant breeding work. 

II. 	Soybean Variety Development
 

The major objectives of variety development are 
high 	yield and high protein 

per 	unit of land area, suitable photo-period response, resistance to limiting
 

diseases and insect pests, and wide adaptability in tropical and subtropical 

environments.
 

The standard variety experiment program, initiated in 
 early 1973, is a 

necessary and integral part of the INTSOY plan for soybean varietal development.
 

This 	program provides an evaluation of existing germplasm under differing 

environments. At the same time, researchers in cooperating countries learn 

whether int.oauced varieties can be grown and whether a full-scale plant breeding 

program should have high priority. The superior performance of some U.S. varieties
 

under tropical and subtropical conditions, as shown by preliminary results of the
 

first year's work under this contract, show that the priority given to the standard 

variety experiment program is a sound approach. 

Work in soybean variety development for the year beginning July 1, 1974 will 

include the following:
 

1. 	Completion of evaluation of results of the.first year (1973)
 

plantings under the stanoaxd variety experiment program that included
 

20 varieties and, in some cases,.local varieties. The analysis will
 

Include comparisons of yield, oil and protein content, length of
 

maturity, plant height, lodging, shattering and seed weight. 
A 

publication reporting on the variety experiments beginning in 

April 1973 and continuing into FY74 will be completed. Data for each
 

experiment will be summarized and distributed to cooperating
 

scientists.
 



2. Standard variety experiments in different agroclimatic regions will 

be conducted to further evaluate varieties showing promise in previous
 

experiments and to test promising new varieties. The 1973 experiments 

that included 20 varieties will be modified on the basis of experience 

gained to date. The new experiments will have 15 varieties--12 of
 

the best-performing varieties in previous experiments, and 3 new varieties.
 

Cooperating scientists will be asked to include two local varieties at 

each location, i.e., varieties that show potential for yield, resistance
 

to disease and insect pests, or that provide other desirable characteristics 

useful to the breeding program. Approximately 40 countries will be in

volved in the varietal experiment program during FY75, some of which
 

will have more than one varietal experiment in order to evaluate results
 

during the dry and rainy seasonal periods in the ai.fferent environmental
 

areas of the countries. 

3. Seeds from promising local varieties in the standard variety experiments
 

will be collected for use in future varietal experiments. Seed will be 

increased in Puerto Rico as part of the interinstitutional collaborative
 

program. 
 A 

4. Plant selections showing promising characteristics for tropical and sub

tropical environments will be incorporated into a crossing program in 

Puerto Rico in cooperation with the 211(d) activities of the University 

'of Illinois and the University of Puerto Rico. Yield potential, plant 

height, short-day intensitivity, shattering resistance, pod height, 

insect resistance and disease resistance are characteristics which will 

be considered in the crossing program. Germplasm will be collected from 

existing breeding programs throughout the world. 
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5. 	 Germplasm having favorable agronomic characterisiacs will be evaluated 

for oil and protein quantity and for quality as deemed necessary and 

advisable. 

S. An addition to the varietal experiment program of FY74 is programa 

developed by the agricultural entomology group designed to provide 

data 	for selected experiments on insect pests attacking soybean plants.
 

Leaf 	damage will be observed in the field at three different stages of
 

the 	growing cycle. Insects will be swept from plots and evaluated for 

potential plant and yield damage. 

III. Taxonomic Information Retrieval System (TAXIR) 

Limited support, in the form of a research assistant-data processing (who
 

will also support the production agronomist 
 and plant breeder) and allocation
 

of computer time, will be provided to TAXIR 
 to enable information derived from the 
varietal experiment program and 	breeding program to be integrated into the system. 

This 	system codes germplasm information published in USDA/ARS Regional Soybean
 

Laboratory manuals on punchcards for quick retrieval. A major part of support
 

for the 
TAXIR system is derived from other sources. 

IV. 	 Insect Control and Entomological Studies
 

The Entomologist-Pest Management, 
 to be added at the beginning of the fiscal 
e'
 

year, will add an adaptive field research orientation to the entomology program.
 
Emphasis will be placed on identification of soybean insect problems and means of 

control Tder varying tropical and subtropical conditions.
 

Agricultural entomology has prepared a pest management guideline for
 

Illinois using a method which, it is believed, can be applied to other regions.
 

A pilot study will be undertaken in Puerto Rico to test this hypothesis which, if
 

successful, will enable the method undertakento be in tropical or subtropical 

countries or regions as a utilization benefit from the research contract. 
The
 

pilot study will be undertaken and completed during FY75. 
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The reference collection of soybean anthropods, partially suppqrted by
 

INTSOY, which includes pests, predators, and parasites, will continue to be
 

expanded. In FY74 the insect collection doubled and now contains approximaLely 

60,000 specimens representing 1,300 species, plus biodata from 20 foreign countries
 

and all soybean-producing states in the U.S. Information on the collection is 

computerized to permit rapid retrieval of phenologi.cal, zoogeographical and
 

population characteristics of insects and mites associated with soybeans. 

The reference collection of scientific literature on insects of soybeans will 

be kept up to date making it possible to provide computer printouts in response 

to requests received from soybean researchers worldwide. This will be done under 

supervision of the Soybean Faunal Analyst now that the reference collection is 

well developed and INTSOY support of the-entomology library technician is to be 

discontinued. The Soybean Insect Research and Information Center (SIRIC) increased 

its listings by 6,800 in FY74 and currently contains over 11,500 titles and 

abstracts covering the literature of insects associated with soybeans and insect 

vectors of diseases of soybeans. 

V. Soybean Pathology 

Work will be initiated in soybean pathology research with the ad~dtion of
 

two scientists (one FTE). This combination of expertise gives coverage to viral,

.11 

fungal, and bacterial diseases with emphasis being placed on virus diseases,
 

which appear to be the most important ones affecting soybeans in tropical and
 

subtropical areas. Work in soybean pathology under this contract will be closely 

coordinated with work in plant breeding, agronomy, and entomology with emphasis 

on developing disease and insect resistant varieties. University of Illinois
 

personnel will work with University of Puerto Rico scientists associated with 

.their AID 21i(d) grant (Soybean and other Food Legume Pathology and Entomology) 

and Illinois 211(d) grant (Soybean Breeding) research workers. 
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The 	 following work will be initiated in FY75. 

1. 	 Assemble information on major limiting soybean diseases in cooperating 

areas. 

2. 	Prepare a compendium of soybean diseases.
 

3. 	Screen soybean varieties and germplasm collections for reaction to
 

white-fly transmitted viral diseases in collaboration with the
 

University of Puerto Rico.
 

4. 	 Observe differential reactions to other soybean diseases in field 

trials in Puerto Rco and other locations. 

5. 	Undertake a coordinated program for selection of virus disease
 

- resistance in conjunction with plant breeding activities being 

conducted under the AID research contract and AID 211(d) grants. 

VI. 	Food Science Nutrition
 

In the area of food science and nutrition, the following activities will
 

be 	carried out within the framework of this research contract: 

1. 	 Product development. During FY75 work will continue on the development 

of prototype foods to have application in LDC's. Feasibility of pre

paring simple soybean "milks" on a home or a village industry scale 

will be investigated. If ' asibility is established, plans will be 

made for further development in succeeding years of the contract. 

2. Further nutritional evaluation of selected soybean products. PER's
 

and 	amino acid analyses were'determined on three soybean food products 

developed by the University which, on the basis of appearance and
 

taste, showed promise for human food use. However, two of these products 

were lower in nutritional quality (PER) than would be -expected. Thus, 

* confirmation of these results are needed and, if required, further pro

cessing studies to improve the PER's will be carried out. Nutritional
 

evaluation will be made on other products which have not been evaluated
 

to date.
 



3. Varietal effects of rehydration and cooking qualities. At.investigation
 

of the effect of variety on soybean rehydration and cooking quality will 

be conducted if preliminary experiments conducted during early 1974 

indicate that varietal effects are significant. The objective will be 

to find varieties which are most suitable for home cooking and to obtain 

information which will be useful to soybean procedures, breeders and 

geneticists who may wish to produce (or breed for) soybean varieties
 

suitable for direct consumption as cooked beans.
 

Studies on methods of tenderizing soybeans will be continued'.
 

VIL. Training, Workshop and Communications
 

Training of foreign country research workers, principally by demonstration, 

in the several subject-matter areas will be conducted by INTSOY scien'ists durinj 

site visits to cooperating institutions. 

A major research workshop will be held in Ethiopia in October 1974 for 

soybean workers of Africa, the Near East and South Asia. This workshop will deal 

with various aspects of the soybean production, protection and utilization, much 

as the workshop held in Puerto Rico in FY74; however, increased emphasis will be 

placed on utilization. It is anticipated that GT3 funds will be available to 

support the workshop as well as funds from countries and organizations jointly 

sponsoring this activity. 

During the year, plans will be made for cooperating scientists to participate
V 

in the World Soybean Research Conference to be held at the University of illinois, 

August 3-8, 1975. 

Under a cooperative, and separately funded, AID-USDA training program, two
 

short courses will be developed for soybean scientists from LDC's and offered on 

the Urbana-Champaign campus. One course, of 6 weeksduration, will deal with soybean
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processing for food uses and is scheduled to commence in March"1975. The second,
 

of 20 veeks duration, deals with technical and economic aspects of soybean nraduri4nn. 

It viii commence in Hay 1975. 

The newsletter initiated in FYq wiz De rurther developed and distributed
 

to all individuals and centers interested and concerned with soybean production
 

and utilization.
 

VIII. 	 Travel
 

Requests by USAID, interested governments, and others were numerous during
 

parts of FY74. 
With limited staff and budget, travel plans of the INTSOY scientists
 

will be limited to locations that have sufficient interests, resources and potential
 

for contributing to the INTSOY research program. The travel will be largely confined 

to locations conducting or chosen to condct standard varietal experiments, to the
 

international centers serving as relay and outreach stations for dissemination of 

research results, to centers of information on soybeans breeding, protection and
 

development, and to selected international meetings pertinent to the research 

program. Requests for technical assistance activities involving travel will be
 

financed by separate funding such as through task orders or other contractual
 

arrangements. 

IX. Budget 

Operating Budget, July 1, 1974 to March 31, 
1975
 

I. Salaries and Wages 
 $124,785
 

II. Fringe 
 14,365
 

III. Indirect Costs 
 89,000
 

IV. Travel and Transportation 	 31,350
 

V. Other Direct Costs 16,500
 

VI. 	Equipment, Materials and
 
Supplies 
 24,000 

Total 
 $300,000
 

5-1-74ds
 



Attachment A 

Time-Phased Operational Schedule
 

July 1, 1974 to March 31, 1975 

Quarters 
Activity 	 I ii III 

1. 	 Staffing 

2. 	Plant Breeding Activities ...... ...
 

3. 	 Taxonomic Information
 
Retrieval (TAXIR)
 

4. 	 Tropical Pest Management Program ...... ..... .....
 

5. 	SIRIC Literature Dissemination
 
to Researchers . . . 

6. 	Expansion of Collection of
 
Soybean Arthropods 
 * 	 *.......
 

7. 	 Prepare Soybean Disease Compendium . . . . . .	 . . . 

8. 	Map Limiting Soybean Diseases . . . . . 

9. 	Screen Varieties for Disease 
Resistance 
 . .	 . . . . . .
 

10. 	 Development of Simple Procedures 
for Home Preparation of Soy Foods o . . . * . . . . . . 

11. 	 Nutritional Evaluation of .
 
Selected Soybean Products 
 . .	 0 . . . . . . . . . . 

12. 	 Varietal Effects on Rehydration
and Cooki-ig of Varieties . 0 	 . 0 0 . .. . . . 

13. 	 Workshop 

a. 	Planning and Organization 0 a & . 
b. 	Workshop and Proceedings 
 . .	 . 

14. 	Newsletter 
 0 a 	 0 

15. 	 Short Course 

a. 	Processing for Food Uses 
 - • 
b. 	Technical and Economic
 

Aspects of Production
 
(begins May 1975) 

4-30-74ds 



Budget Cmtract C-73-19, 

I. SALARIES AND WAGES 
A.-' Professional Staff 


la. Project Director 

b. Associate Director and Senior Agronomist 
c. Assistant Director--Operations 

2a. Production Agronomist
b. Plant Breeder , 
3a. Food Science--Chemistry 

b. Food Science--Processing 

4. Entomology--Pest Management 
5. Entomology--Soybean Faunal Analyst 

6a. Plant Pathology--Fungal, Bacterial 

b. Plant Pathology--Virology 


B. Nonprofessional 
1. Research Assistant--Field Trials 

2. Research Assistant--Data Processing
3. Technician--Soybean Cooking Qualities

4. Technician--Processing Equipment

5. Research Associate--Soybean Pathology
6. Clerk-typist--Administration 
7. Clerk-typis t--Agronomy 
8. Hourly wages 


TI. FRINGE BENEFITS 

A. Retirement 11.61%of 114,285
B. W.C. & Med& Ins. 1.7% of 124,785 

EIl INDIRECT COSTS 
A. On campus--72% of 124,785 

IV. TRAVEL AND TRANSPORT 

A. U.S. Travel 
1. Washington and other 
2. Puerto Rico--i5 RT @ $300 

B. International--li RT @ $1,500 
C. Per Diem 

1. U.S. and P.R.--6 mos. @ $1,200 
2. International--lO mos. @ $900 

July1, 1974 to March 31, 

Annual 
Name FTE 

(5.5) 
Thompson .5 
Abrams .25 
McCowen .25 
Whigham .75 
Hittle .25 

Ferrier .75 

Nelson .25 

Vacant 1.0 

Godfrey .5 

Sinclair .25 

Vacant .75 


(6.0) 

Dunker 1.0 

Vacant 1.0 
Rosborough 1.0 

Vacant 1.0 
Vacant .5 
Spencer 1.0 
Vacant .5 
4,000 hrs. 

1975 

Line 
allocation 


$10,970
 
3,750 
3,940
 
9,750
 
4,895
 
9,000
 
6,130
 

11,250
 
5,625
 
5,005
 
8,440
 

6,600
 
7,650 
6,225
 
6,055
 
4,500
 
6,000
 
3,000
 
6,000
 

1,8755250 
3,375
 

.5,400 
-7.200 

Subtotal Total
 

$124,785
 
$78,755 

46,030
 

14,365 
12,235 
2,130
 

89,000 
89,000
 

31,350 
5,250
 

139500 
12,600 
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Budget Contract C-73-19, July 1, 1974 to March 31, 1975 (cont.)
 

Annual Line
 
Name 
 FTE allocation Subtotal Total
V. OTHER DIRECT COSTS
 

A. Computer Time 

B.-.,Telecom, Xerox, OEC $ 3,750
 
C. 	Publications 3,750
 

4,500
D. Nurseries in P.R. 	 4,500
 
4,500VI. EQUIPXeNT, MATERIALS AND SUPPLIES 

A. Seed, inoculum and freight 	 24,000 
B. Nutritional Analys-	 9$000 
C. Expendable Supplies 

' 	

5,250 
D. Manufacture of simple equipment for soybean foods 7,500
 

2,250
 
TOTAL 


$300,000-. 

4-30-74d* 



International Soybean Program - INTSOY 
University of Illinois - University of Puerto Rico 

(Urbana-Champaign) (Mayaguez) 

AID Contract AID/c/ta-c-73-19 
Plan of Work, Fiscal Year 1975 

The University of Illinois College of Agriculture Internati onal
 

Soybean Program INTSOY contracted with the U. 
 S. Agency for Intern;utional
 

Development to conduct international soybean 
 research and research-related 

activities under the provisions of Contract No. AID/LM/ta-c-73-19. 
 The
 

Contract period is from April 1, 1973 to March 31, 1976. Work under the
 

Contract is proceeding according 
 to plans for FY1974. The following is
 

the Plan of Work and Budget for FY1975.
 

I. Staff and Administration
 

Staff additions w!ll include personnel in professional and non

pr6fessional positions. The following professional staff will be recruited
 

and placed during FY75:
 

1. 
Associate Director (to be located on the University of Puerto
 
Rico-Mayaguez campus) July 1, 1974, .25 FTE.
 

2. Entomologist-Pest 1anagement - July 1, 1974, 1.0 FTE.
 

The following nonprofessional staff will be added to thiprogram:
 

1. Technician-Agronomy - July 1, 1974, 1.0 FTE.
 

2. Technician-Food Science 
- July 1, 1974, 1.0 FTE. 

3. Research Assistants!Food Science - September 1, 1974, 1.0 FTE. 

4. Secretary - July 1, 1974, 3.0 FTE. 

The addition of the Associate Director, to be located at the 

University of Puerto Rico-Mayaguez campus, will strengthen program coordinatior 

in planning, administration and operation. 
To accommodate this addition
 

to the program staff the University of Illinois has obligated funds to pay 

half the salary of the INTSOY Program Director. Dr. W. N. Thompson, and only
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half his salary +,ill be charged to' the research contract. It should be 

emphasized however, that the international soybean program is the sole 

assignment of Dr. Thompson and he will devote 100 percent time to the
 

administration of 
 the integrated international soybean work. The admin-


Istrative organization, 
 revised during FY74, will continue to seek better 

coordination of research efforts among the departments and institutions
 

involved and will broaden planning efforts for further research and
 

utilization of research results.
 

The Entomologist-Pest Management is to be 
added to provide field 

research orientation to the entomology program, without increase in the 

entomology FTE's. The entomology technician, who was responsible for 

initiating the reference collection of scientific literature on insects
 

of soybeans, will not be retained. The part of that work directly related 

to LNTSOY will be maintained by a continuing entomology taxonomist. In
 

anticipation of the availability 
of funds under a utilization contract, the 

percentage of time of professional appointments in food science is being
 

reduced in from. 1.0 .75.
FY75 to Support personnel is added. 

II. INTSOY Varietal Experiment Program 

Standard experiments tn different agroclimatic regions will be
 

..ontinued to further evaluate varieties showing promise in previous experi
ments and to test promising new varieties. Included at each location will 

be local varieties that show potential for increased yields, increased 

resistance to disease or insect pests, or that provide other desirable 

characteristics useful to the breeding program. An addition to the varietal 

experiment program of FY74 is a program developed by the agricultural ento

mology group designed to provide data on insect pests attacking soybean 

plants. Leaf damage will be observed in the field at three different stages
 



of the growing cycle. Insects will be swept from the plants and returned
 

to the Illinois campus for evaluation of potential plant and yield damage.
 

Approximately thirty countries will be involved in the varietal
 

experiment program during FY75, some of which will have more than one
 

varietal experiment in order to evaluate results during the dry and rainy
 

seasonal periods in the different environmental areas of the countries.
 

Arrangements are being made to'include seed of promising varieties
 

in later INTSOY varietal experiments. Subject to establishment of an
 

appropriate arrangement, the seed will be increased in Puerto Rico as part
 

of the interinstitutional collaborative program.
 

A publication reporting on the variety experiments conducted
 

during FY74 will be completed by June 1975. Data for each experiment will
 

be summarized and distributed to cooperating scientists.
 

III. Plant Breeding Activities
 

Plant breeding activities under this contract will be complementary
 

with activities carried out under the 211(d) program of the University of
 

Illinois and the University of Puerto Rico-Mayaguez campus. Seed lots of
 

germplasm strains showing promising characteristicp fir tropic and sub-tropic
 

production will be sent to some of the locations conducting standard
 

varietal experiments. As promising material is identified, cooperating
 

country samples will be collected and forwarded to Puerto Rico for further
 

observation and incorporation into breeding stock. Germplnsm having favor

able agronomic characteristics will be returned to the University of Illi

nois and tested for ease of cooking and nutritional quality.
 



The major objectives of the program continue to include high
 

yield, 
suitable photo-period response, wide adaptability in tropical and
 

sub-tropical environments, and resistance 
 to limiting diseases and insect 

pests. 
 Level of protein and oil will also be studied. Analyses
 

will be performed at the Urbana-Champaign campus and at the University
 

of Puerto Kico, College of Agricultural Sciences and Agricultural
 

Experiment Station.
 

IV. Cultural Practice Research
 

Studies will continue in Puerto Rico at the Lajas and Isabela 

experiment stations to determine the best package of cultural practices for 

soybeans 	 under similar environmental conditions, including planting dates, 

fertilization, inoculation, plantn.g density, insect, weed, and disease
 

control. 
This work will be conducted on the most promising varieties from 

the standard varietal experiments and from breeding work. As data accumulatf 

confirmatory studies will be carried out at other locations, including such 

international centers as show 
interest 	in participation. Soybean pathology
 

research, 	 to be funded from other sources, will be conducted in association 

with cultural practice research in Puerto Rico. 
This research will be
 

planned and implemented with the work under the AID 211(d) work at
 

Puerto Rico and Illinois.
 

V. 	 Taxonomic Information Retrieval System (TAXIR) 

Limited support, in the form of a technical programmer/operator and 

allocation of computer time, will be provided to TAXIR to enable information 

derived from the varietal experiment program and breeding program to be 

integrated into the system. This system codes germplasm information published 

in .USDA/ARS Regional Soybean Laboratory manuals on punchcards for quick 

retrieval. A major part of support for the TAXIR system is derived from
 

other sourcen.
 



VI. 	Insect Control and Entomological Studies
 

The Entomologist-Pest Management, to be added at the beginning of
 

the fiscal year, will add an adaptive field research orientation to the
 

entomology progrL.. 
 Emphasis will be placed on identification of soybean
 

Insect problems and means of control under varying tropical and sub-tropical
 

conditions.
 

Agricultural entomology has prepared a pest management guideline
 

for Illinois using a method which, 
 it is believed, can be applied to other
 

regions. A pilot study will be undertaken in Puerto Rico to test this
 

hypothesis which, if successful, 
 will enable the method to be undertaken 

in tropical or sub-tropical countries or regions as 
a utilization benefit
 

from the research contract. 
The pilot study will be undertaken and completed
 

during FY75. 

The reference collection of soybean arthropods, partially supported 

by LNTSOY, which includes pests, predators, and parasites, will continue to 

be expanded. In FY74 the insect collection doubled and now contains approxi

mately 60,000 specimens representing 1,300 species, plus biodata from 20 

foreign countries and all soybean producing states in the U. S. Information 

on the collection is computerized to-permit rapid retrieval of phenological,
 

zoogeographical and population characteristics of insects and mites associated
 

with soybeans. 

• i Continuing efforts will be made to keep 	 the reference collection 

of scientific literatuie on insects of soybeans up-to-date and to provide
 

computer 	printouts on requests received from soybean researchers worldwide. 

This will be done under supervision of the Entomologist/Taxonomist now that the
 

reference collection is well developed and INTSOY support of the entomology 

library technician is to be discontinued. The Soybean Insect Research and 



Information Center (SIRIC) increased its listings by 6,800 in FY74 and 

currently contains over 11,500 titles and abstracts covering the literature
 

of. insects associated with soybeans and insect vectors of diseases of
 

soybeans. 

In FY74 a packet of selected papers providing general information 

on soybean entomology was developed and distributed in response to requests 

from individuals for an introduction to the 1".erature in this expanding
 

area. The packet, of looseleaf design to permit expansion, consisted of 25
 

articles covering the areas of soybean arthropods fauna, soybean pest 

management, applied soybean arthropod ecology and hihIncranh ip- ,,rna 

FY75 the packet will be expanded and updated. 

VII. Food Science and Nutrition 

Utilization.studies, formerly considered within the research
 

contract, will be undertaken under a separate utilization contract. The 

following activities will be carried out within the framework of the research 

contract:
 

1. Product development
 

During FY75 work will continue an the development of new 

prototype foods to have application,in LDCs. The major emphasis 

will be given to determine the feasibility of preparing simple 

soybean "milks" on a home or village industry scale. Assuming 

feasibility is. established plans will then be made for development
 

in succeeding years of the contract. 

2. Further nutritional evaluation of selected soybean products 

Certain of the products developed by the University which, on
 

the basis of appearance and taste show promise for human food use,
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to certain soy cereal blends which have promise for use in
 

child-feeding formulas. 
These investigations will continue
 

through FY75.
 

3. Nutritional evaluation of selected soybean varieties
 

Varieties which show promise for extensive use under tropical
 

and sub-tropical conditions will be.tested for protein content,
 

protein quality as determined by PER and amino acid analysis,
 

and for adaptability to various cooking and processing procedures
 

-developed by the University of Illinois.
 

VIII. Training Workshop and Communications
 

•Training of foreign country nationals, principally by demonstration,
 

in the several subject matter ardag'will be conducted by INTSOY scientists
 

during site visits to cooperating institutions.
 

A major workshop will be held in the Near-East South Asia region
 

or in Africa during FY75. This workshop will deal with various Aspects
 

of the production and utilization of soybeans, much as the workshop held in
 

Puerto Rico in FY74. -To the greatest extent possible the participants 

!-lcome from the Near-East South Asia-African region. No monies are
 

budgeted for this workshop under the research contract in anticipation of
 

the availability of GTS funds...
 

During the year, plans will be made for cooperating scientists to
 

participate in the International Soybean Conference to be held at the
 

University of Illinois, August 3-8, 1975.
 

A newsletter-to be initiated in FY74 will be further developed and
 

distributed to all individuals and centers interested and concerned with
 

soybean production and utilization. No funds are included in the research
 



contract budget for the development or distribution of this newsletter. It 

is anticipated that GTS funds will be made available for this purpose. 

IX,; Travel
 

Requests by USAID, interested governments, and others were 

numerous during parts of FY74. With limited staff and budget travel plans 

of the INTSOY scientists will concentrate on locations that appear to have 

sufficient interests, resources and potential for contributing to the INTSOY 

research program. The travel will be largely confined to locations con

ducting or chosen to conduct standard varietal experiments, to the inter

national centers serving as relay and outreach stations for INTSOY, to 

centers of information on soybean breeding, protection and development, 

as well as international meetings pertinent to the research program. Re

quests for technical assistance involving travel will be financed by 

separate funding such as through task orders or other contractual arrange

ments.
 

X. Budget 

Operating Budget FY75.
 

I. Salaries and Wages $164,025 

II. Fringe 	 20,255
 

III. Indirect Costs 	 103,335 

IV. Travel and transportation 49,420 

V. Other Direct Costs 	 26,000 

VI. Equipment, Materials and 
Supplies 	 39,000 

$402,035 

Anticipated needs for first three quarters of FY75 are $325,000.
 

INTSOY
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Attachment A
 

Time Phased Operational Schedule
 

FY75
 
Auarcers
 

Activity 	 I II III IV
 

11. Staffing 

2. Standard Varietal Experiments 

3. Plant Breeding Activities
 

4. Cultural Practice Research
 

5. TAXIR 

6. Pest Management Program
 

7. Literature Search for SIRIC
 

8. 	Expansion of Collection of
 
Soybean Arthropods
 

9. 	Varietal Effects of Dehydration
 
and Cooking
 

10. 	Nutritional Assays on Prototype
 
Foods
 

11. 	 Simplified Procedures for Home
 
Preparation of Soy Foods
 

12. Preparation of Simple Soy Milks
 

13. Workshop
 
a. If 	Nesa Region
 
b, If 	 East A'" ica 

14. Newsletter
 



A€cacnment i
 

Detaiied Operating Budget FY75
 

I. Salaries & Wages 


A. Professional 

1. Program Director .5 14,600
 
la. Associate Director .25 5,000
 
lb. Asst. Director .25 5,350
 
2. Production Agronomist 1.0 '19,375
 
3. Food Scientist I.5 16,150
 
4. Entomologist/Pest. Mgt. 1,0 15,000
 
5. Entomologist/Taxonomist 1.O OS 14,800 

B. Non-Professional 


1. Technician-Agronomy 2.0 19,000 
2. Technician-Food Science 2.0 16,350
 
3. Secretary 	 5.Ag1. 22,000 
4. Grad. Asst.-Food Sci. 1.0 8,400
 
5. Hourly Wages 4000.hrs. 8,000
 

II. Fringe 


1. Retirement 11.61 of 147,625 

2. 	Workmens Comp. and Med. Ins. 1.9 of
 

164,025 


[II. Indirect Costs 


A. On 	campus 63%.of 164,025 

IV. Travel & Transportation 


A. U. S. TraVel 


1. Washington and other 	 2 f 
2. Puerto Rico'25 RT @.300 7 

B. Internatidnal 12 RT @ 1500 ea 
C. Per Diem 


l. 10 	mo. Puerto Rico @ 1170/mo 11,700 


2. 12 	mo. Int. @ 810/mo. 9,720 


V. Other Direct Costs 

A. Computer 	 5,000 
B. Telecom, Xerox, Ofc. Supplies 5,000
 
C. Nurseries in Puerto Rico 34_ow -

D. Publications 	 5,000
 

164,25
 

909275
 

73,750 

20,255 

17,140 

3,115 

103,335 

103,335 

49,420 

10,000 

'u2u 
-0ctf-uc 

180 f, 
21,420 
"!z 

-t' 

26,000 

CiO-00 



.Attachment B - con't. 

VI. Equipment, Materials & Supplies 39,000 

A. Seed, Inoculum & Freight 
B. Nutritional Analyses 
C. Expendable Supplies 
D. Manufacture and testing 

of simple equipment for 
soybean foods 

15,000 
10,000 
i0,000 

4,000 

$402,035 
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TA/PPUIPPA, Mr. John Gunning February 12, 1976 

TA/ACR, Leon F. Hesser 

fPO/T, Development of Improved Varietie, of Soybean and
 
Supporting Cultural and Marketing Practices for Production
 
In the Tropics - University of Illinois - AID/ta-c-73-19
 

The attached PIO/T requests a new contract for the project with the
 
University of Illinois for a three-year period, 

The new research contract stipulates a phase-out of Objective No. 7 on
soybean product development, as recommended by the RAC in its January 16, 1976 
seeting. The remaining two recommendations by RAC are being met following
discussions with the Contractor: nutritional qualities of new varieties and 
acceptability by consumers is specified in Objective No. 1; and the Contractor 
recognizes the urgency of assigning a microbiologist to the Rhizobia research
 
activities. 

The PIO/T provides only partial funding for the period, April 1, 1976 to
October 31, 1976 to meet the contracting deadline. An amendment will be 
submitted to cover a State-of-the Art Report on Food Processing. This would 
be a comprehensive overview of the research findings to date, (t1linois and 
.other resaarchers) as well as past and present experiences in LDCs on the
 
utilization and acceptance of soybeans as human food.
 

A copy of the RAC recommendations, the PAR of 10/24/75 and the contract face
 
sheet are attached.
 

closures:a/s 

Clearances:
 
TA/AGR, W. Garman Date
 
TA/AGR, K. Brundag- Dai 3flf4
 
TA/N, I. Horstein Date -_c
 "
 

TA/AGR,JWhite:bw 2/13/76
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49-701 TA BUREAU Page 2 Of 4 Pages 
.PIO/T Project'Actiity No. and Title Development of Improved Varieties of Soybeans and

Supporting Cultural and.Marketing Practices for Production in-the Tropics,

and Information Delivery Systems
 

SCOPE OF WORK
 

19. Scope of Technical Services 
A. Objective for which the Technical Services are to be Used 
-Todevelop and exploit the potential of the soybean as an efficient source of high

quality edible oil and high quality protein for diets of the rural and urban poor.
 
a. Description
 
1) Develop improved gcnetic materials for use in LDC soybean breeding programs.

2) Improve technologies for rhizohium production and management in tropical ecologie,

3) Manage and e:xpand the knowledge base in soybean production, protection, and
 

utilization.
 
4) Improve the knowledge base useful for disease control in soybeans.

5) Develop a model insect, weed, and disease control management system which can be
 

adapted or modified for specific environments.
 
6) Develop improved scybean seed storage technology.
 
7) Phase out previous activities on home processing of soybeans by October 31, 1976.
 

Plan of Work appears in Attachment #1.
 

C. Technicians
 

(d) Duration 
of As iignment
(1) (a) Nunmber .(b) Specialized Field (c).Grade and 'or Solary (Man.Monthr, 

See Attachment #2 and #3.
 

(2) Duty Post and Duration of.Technician's' Servici 

Urbana, Illinois
 

(3) Language requirements 

No foreign language requiremen
 

(4) Access to Classified Information 

N/A
 

(5) Dependents Will Dl Will Mnt Be Permitted to Accompany Technicun 

D. Financing ef Technical Services 

(I) 	 By AID •S 366,045 (7 month w ciod) (2) By Cepetaling Country -

See ALtachment #7. 
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20. Equipment and Supplies (fleluted to the services described inBlack 19 and to be procured outside the Cooperating Country by the supplerof thee. services) 

A. (1) Quantity (2) Description 

Categories 4/1/76- 11/1/76-
10/31/76 3/31/77 

.A. Seed,& Freight $5830 $4170 

B. Seed Analyses 1750 1250 

" C.' Ekpendable 1/ .......... 
Supplies 18490 12510 

D. Lab & Field 2/
Equipment 8370 3130 

E. Nutritional 4100 2900 
Analyses 

(3)Estimated' ( 

4/1/77- .4/1/78-
3/31/78 3/31/79 

-$10,700. $11,450 

3,000 3,000 

"- . .... 

32,000 37,000 

8,000 10,000 

9,700 5,500 
- -

Total 

$32,150 

9,000 

... .. 

" 100,000 

29,500 

22,20.0 
_ 

$38,540 $23,960 $63,400 $66,950 
 $192,850
 

1/ Expendable supplies: 
 couputer time, office supplies, postage, publications,
 
plant chemicals, field supplies, photo supplies.
 

2/ 	Lab and field equipment: replacement parts for vehicles and existing

equipment, seed planters, hand cultivauors, insect cages, photographic

attachments.
 

B. Financing of Equipment and Supplies 
(1) By AID - S 38,540 (7-month period) (2) By Cooperating Country _. 

21. Special Provisions 

30 A. This PIO.'T is subject to AID (contracting) (PASA implementation) regulations. 

B. as62 Except spec.,fically authorized by AID, or when local hire is authorized under the terms of a contract with a U.S. Supplier, services 
authorized under this P1O T must be obtained from U.S. s6urces. 

C. Except as specifically authorized by AID W, the purchase of commodities authorized under this PIO,*T will be limited to the U.S. under 
Geographic Code 000. -" 

[ D. Other (specify):
Prior to making any visits to LDCs, the Conractor will review his plans with TA/AGl..
lie will keep AID Missions in countries to be visited fully informed of proposedvisits, ask them to provide any advice they wish regarding tiu'ing_and content of thevisits and to participate if thcy decire, and wll inform the Hivin- ol -Lh,'uutcones ,of conmltations. 'Ile will make his own appointments and logistics arrangementsdirectly. Upon copIcpl Lion uf any project funded travel, a.copy o Lhe Lrip Lt.JLtwill be provided to the TA/AGR project manager. The report format will be establl'dle:d
 
jointly by the contractor and the project .manager. 
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pIO/T P.ect,Actiity No. end Title Development cf Improved Varieties ot Soybeans and. 
Supporting Cultural and arketing Practices for Production in the Tropics,
 
|and Information Delivery Systems
 

22. 	Repe'ts by Contractor or Participating Agency (Indicate type, content and format of reports required, including language to be used if owh* 
than English, frequency or timing of reports, and any special requirements) 

As per Guidelines for Preparation and Submission of Reports to centrally funded
 
contractors dated July 14, 1975.
 

23..Background lnrrmatieon (Additional infortnat;un useful to Authorized Agent and Prospcct;ve Conrucvr& or ; , if 
necessary cross reference Block 19.C(4) obove.) 

This a new contract which modifies a three-year project with the same title with
 
the University of Illinois, Contract No. AID/csd-3292, AID/01/ta-c-73-19.
 
PAR, Project Statement, RAC Reviews.
 

24. 	 Relationship of Contractor or Participating Agency to Cooplrating Country and to AID 

A. Relationships and Responsibilities 

Performance under this contract shall be subject to the technical direction of
 
the Director, Office of Agriculture, Technical Assistance Bureau, AID/W, or
 
his designee.
 

B. Cooperating Country Liaison Official 

Contractor: INTSOY (Dr. William Thompson, Project Leader)
 
1iii.,rsrity of T11inots 
Urbana,.Illinois 61801
 

f..AID Liison UOlicial, 

Dr. Willard II. Garan
 
-Agency -for. International Development
 
Washington, .D. C. 20523
r 



TuREE YEAR PLAN OF WORK, including working/months per objective for 
,first funding period, April 1, 1976 -
October 3-1,1976 

Output 1 - Development of improved genetic materials for use in LDCbreeding programs, including production traits, human nutritional needsand consumer acceptability: 

a) Continue development of new crosses of soybean in order toisolate or incorporate desirable characteristics for use in
LDC programs; 

'b) Continue screening of new acquisitions for identification of
 
desirable traits;
 

c) Distribute promising lines for field testing at Puerto Rico,

International Research Centers, and in LDCs; and
 

d) Assemble and tabulate results from ongoing field trials.
 
38 work/months plus secretarial.
 

Output 2 -- Improved technologies for Rhizobium management in the tropics
 

a) Identify optimum conditions for storage and transport of
 
Rhizobium Japonicum;
 

b) Study relationship of Rhizobium strains to soybean varieties
to determine feasibility of incorporating high nitrogenase

activity into varieties developed for the tropics;
 

c) Determine minimum numbers of Rhizobium Japonicum needed to
produce acceptable tap root nodulation and seed yield il the
tropics, !hrough field trials in LDCs; and
 

d) Conduct physiological and serological studies on Rhizobi6m
Japonicum in the tropics to determine fgctors affecting its
 
survival and behavior.
 

11 work/months plus secretarial.'
 

Output 3 
-- Expansion and management of knowledge on soybean production,

protection, and utilization:
 

a) Strengthen ISVEX relationships to promote information exchange

and strengthen cooperative research programs;
 

ISVEX - International Soybean Varieties PExperimental Trials
 



b)	Maintain and expand the'TAXIR information system,'the UIUC soybe
literature collection, and SIRIC, including integration with
the Spanish language information bank at the University of
Puerto Rico; and
 

C) Continue participation in international soybean information network, including publication and distribution of INTSOY publication series.
 

7 work/months plus secretarial.
 

Output 4 -- Improve knowledge base for disease control in soybeans: 
a) Identify soybean diseases which limit production in the tropics


and subtropics;
 

b) Generate basic information on soybean pathogens which will be
 
,useable for predict:ng their spread and impact;
 

c) Develop methods to control important diseases; and
 
d) 	Participate in breeding of tropically-adapted soybean culti-
vars with resistance to important pathogens.
 

14 	work/months plus secretarial.
 

Output 5 --
Develop insect, weed and disease control nanagement systews

for tropical and subtropical areas:
 

a) Study cultural, biological and genetic methods for controlling
insects and weeds. 
Will be integrated with disease control
insofar as vectors are affected in insect and weed control
 
measures; and
 

b) 	Pursue the adaptation of Illinois Pest Management Guidelines in
Puerto Rico and other ecological zones.
 

18 	months work/months.
 

Output6 --
Develop improved soybean seed storage technology:
 
a) Determine optimum seed 
oisture content in order to maintain
acceptable viability for nine-months without ambient temperature


control;
 

b) Evaluate efficacy of various seed storage containers for storage
of 	seeds at village and farm level; and
 

"T&XIR -
Taxonomic Information Retrieval
-UIUC - University of Illinois, Urbana-Champaign
SIRIC -
Soybean Insect Retrieval and Information Center
 



i) Investigate the merit in raising moisture content 
of .seedprior.
 

to planting.
 

7 work/months plus secretarial.
 

-- Phase out by October 31,.1976 of activities directed 
toward
 

Output 7 

technologies for direct human use of soybeans 

by !ame and village type
 

- . ..processing: 


As feasible, complete ongoing studies on more 
rapid-processing


a) 
concepts, and use of soybeans in weaning foods; 

and
 

b) Prepare and submit final reports on this aspect 
of work performed
 

under this AID contract.
 

14 work/months plus secretarial.
 

109 W/M (estimated, output 5 includes some clerical 
input)


Total: 




ESTIMATED BUDGET 
THREE-YEAR RESEARCH PROGRAf
 

4/1/76- 11/1/76- 4/1/77- 4/1/78- Total
 
10/31176 3/31/77 3/31/78 3/31/79
 

I. Salaries and Wages 	 166,226 105,924 :290,705 328,290 891,145
 

II. Fringe benefits 	 22,776 14,484 39,540 43,940 -120,740
 

III. Indirect costs 	 109,711 69,909 191,865 216,670 588,155
 

IV. Travel and transportation 	 38,916 27,084 1 65,000 74,300 205,300
 

V. Other direct costs 	 28,416 20,209 . 53,000 59,175 160,800
 

VI. 	Materials and supplies 38,540 23,959 63,400 66,950 192,849
 

404,585 261,569 :703,510 789,325 2,158,989
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Con'ract 4N0. AID/crm/t,,-c-713-19 

..
SCEtED-JLE.
 

....Schediule, on priges I through 27 , conssta; of this Taoleh 

of: Contents and th.3 follcm;ing Articles: 

ART!CIZ I STATM.,T OF 17ORK 
. .."TO 

ARTICIZ VIII COSTS 
CC:;' 

,!StR3AB-L,. 
T 

ARTICLE II - TECHICAL D!.:CTIOTS ARTICLE IX - ESTABLIS 
...OVEJEIJ.D 

MNT 
PRXLES 

OF 

ARTICLE III _- KEY__RSONiEL ...... AITICLE X - PERSO7NEL CCOME2.AI 

--ARTICLU IV - LEVL 07 EFFORT .ARTICLE XI - ADDiTIONIAL SCHED r= 
-- -- -.. CLAUSES 

ARTICLE V - PERIOD -OF CONTRACT ARTICLE XII " ALTERATIONS I 
SCORACT 

_ARTICLE VI - ESTItATED COST 

-ARTICLE VII - BUDGET 

GENERAL PROVISICNS 

._ The General Provisicns epplicable to this contract consist of form 
AID lh2f)-11C cntitled "General PTovisions - Costs Reimbursement T-pe Contract' 

-4ated- 7-72 , vhich includ.-Dmrovisions 1 throue-h 41; ,-nd fo-. AID 
1I42-W title-d "Additional General Provisions - Cost Reimbursement Type 

--.Contract';-dated 7-72 , v:hicd-ihcludcs provisions 1 through 14. 



A&TIOLS I- r-:-I,?,,n, C' : 

For a ;eriod ts hre.nafter set forth in the Scbedule, the Contra'cter 

shall hake avilable znd' eplo, its research -nd develo.-:.ent facilities 

and personnel at the lcvel of effort hereinafter set forth, and shall 

perform a research and develorment program directed towlard the develoyment 

of Dprovcd v:rietiaZ of .oybeans. 

A. Back-ro%-.ni 

Soybeans are rapmidlybecoming an important food legu-ie crop in 

developing nations. Each day they are contributing more protein needed
 

to more nearly balance "-ediets bf*-oplc li, where ca als an" roots 

and tubers are the major food crops. Hcwdever, the rate of incresse is
 

much too slo-w to satisfy this ever increasing need.
 

With a concentrated effort on the selection of.scybeen varietics
 

*vith high protein content, variCties with even hi-her protein content 

anbe bred to alleviate malnutrition in developing nations, especially 

in the tropics. Heretofore in tropical envirorments, soybeans have
 

yielded only a fraction of their knorw capacity. 

With the development of higher yielding soybean varieties for the
 

tropics, it is expected that this naturally high protein legume will 

become competitive in yield with other food crops. Soybeans are presently
 

the cost extensively grown leGume crop in the world. w'ith more protein 

needed in tropical countries and soybeans being a warm-eason crop, they.... 

are considered to be one of the food legsrnes having the grebtist potential
 

... "44u tLv.Lvru.-,,,U. 



B. Specific !ttetent of U.rk
 

At the University of illinois !nternaticnal Soybean Frogram
 

(ITSOY), College of LAriculture, the Contractor will undertake: 

1. Develorment of technical assistance and research linkages 
in tropical soybean variety ihprovement, cultural practices, inoculation, 
pest control, and harvesting, processing, and storage methods; 

2. Research to screen the soybean for broad adaptation to
 
the tropical soils, tropical climates and insect and disease resistance;
 

3 Researchn isolating and testing Rhizobuim strains for 
their effect on fixing nitrogen and increasing yields; 

l. Assistance and backstopping LDC institutions in conducting 

cooperative adaptive research in soybean improvement; 

5. Programs of formal and practically oriented training and 

guidance in soybean research; 

6. Demonstration in selected countries of Latin America,
 
Africa and the Far East, of the University of Illinois process for rapidly 
rendering soybeans available in the village and at the hoze level as a
 

. .. . . ~~.- . . . . ;Wuman food in 
- 

an effort to determine what regional 
. 

modifications the 
rocess.may require i" order to make the product acceptable to the local 

!alate and usabie in soy-based foods; and 
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7. .Torake -available iproved soyber..n varieties and production 

to ImC's and ooperating research in.titutions for trial under the 

individual conditions of the dcveloping countries. 

C. Exhibt-I ontitlld' Ttal I.ork !r(Detailed)" is attached neruuo an. 

made a part hereof. 

.-D. It is contemplated that there wvl ba no , - , 

contract.
 

ARTICLE II - 'MM! "-1 D-r =T_O1S 

subject to the technicalPerfoxr.-nce of the vork her'eunder shall bn 

directions of the cognizant A.I.D. Scientific/Tocbnical Office indicated 

on the Cover Page. As used herein, "Technical Directions" are directions 

to the Contra-ctor which fill in details, suggest possible lines of inquiry 

or, othezise cc--plete the general "sco-eo-Vt ri .:,: I-a1 

must be within the terms of this contract and shall not-irections" 

change or modify them in any way. 

ARTICME ITI - Y -

A. The key personnel which thn-Contrictor shall furnish for the 

performance of this contract are. as folws:- " 

Key personnel
 

Dr. Earl R. Leng
 

B. The personnel specified above are uonsidered.to be essential to 

the work being performed hereunaer. Prior to diverting "any of the specified 

other pro-r-ms, the ContractinuXindividuals to .tha Contractor. shall notify 

etall t .euztt ,u (inc.Udonsin v 

proposed aub-,titutions) in sufficient detail to permit cirnluation of the 

proicor rsu:osu.i1y sficciin 



impract on the program. INo diversion shall be made by the Contractor 

without the written consent of the Contracting Officer; provided, that
 

the Contracting Officer my ratify in wrriting such diversion mid such
 

ratification shall constitute the consent of the Contracting Officer
 

required by this clause. The listing ot kep personnel may, with the cons( 

..of the contracting parties, be F'mended from time to time during the courst
 

of the contract to either add or delete personnel, as appropriate.
 

ARTICL IV -IV VE,CF E!r R.T 

* - As The estimated level of effort for the performannce of this contrai 

shall be 1i09 total man-months of direct labor.
 

B. The estimated composition of the total man-months of direct
 

labor i nas foll ris: 
I o.- n .on'-..s 

f 1ome Office Professional" 17 
Home Office Non-Professiona 171 

Field Staff Professional -

Field Staff 11on-Professional -6 
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C. 
It is understood and agreed that the rat.e of man-months may
 

'fluctuate in pursuit of the technical objective provided such fluctuation
 

does not result in the utilization of the total man-months of effort prior
 

to the expiration of the term hereof, and it is further understood and
 

agreed that the number of months of effort for any classification 

may be utilized by the Contractor in 

-anyother direct labor classification if necessarf in the performance of the 

work.
 

D. The Contracting Officer may, by written order, direct the Contractor 

to increase the average monthly rate of utilization of direct labor to such 

.
an extent that the total man-months of effort, specified above, would be 

utilized prior to the expiration of the term hereof. Amy such order shall
 

specify the degree of acceleration required and the revised term hereof 

resulting therefrcm.
 

ARTICE V - FERIOD OF COTMRACT 

A. The'effective date of this contract-is April I, 1973 and 

the estimated completion date is 3/31/76.
 

.
 In the event that the Cqntractor fails to furnish the level of
 

eff6rt set forth herein for the specified term, then the Contracting
 

Officer may require the Contractor to continue performance of the work*
 

beyond the estimated completion date until the Contractor has furnished
 

the specified level of effrt or until tlho estimnted cost of the work 
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for such period shall have been ex%_ended.
 

ARTIC V" S . CCST. CBL:.3A .rD 'Tr!To.:?, Cy 

FLDS 

The total estimated cost of this contract is I,0115,25 of which -

.$249,990is'obligated. Notwithstanding the total estimated cost of this
 
contract, the Government's liability for pa ment is limited to the funds
 

presently allotted to this contract which is $24!9,996. (Reference
 

General Provisicn .o.8, entitled "Limitation of Fru.ds"). 

ARTICLE VII - BT 

The following budget sets limitations for rekrabursement of dollar
 

costs for individual line items. 
Within the tocal estimated cost of 

this contract for each funding period, the contractor may adjust line it. 

amounts as reasonably necessary for the performance of this contract.
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_______T TOTAL 

Line item Fr: ,/._ /7.. Fr:-/i 
To: To: 3/31I/74 

Salaries end W3Zes '121,20 ;3,CC0 $ 50,250 

-Fringe Benefits . 

Tra~vel and Transrort'ation 26, 0 , ..726,j 

Other Direct Costs 1i,950 31,850 h6,800 

Equipmcnt. and Supplies -.IOOCO 15,0.0 _ 28,30020
 

Overhead 

Total Estimated Cost .- -i,011;52s-;69 

ARTICL. VIM. .C773 To c' r -7b-cCTOR 

The United States. dollar cozts alliaible xuider'the contract shall be 

limited to reasonable, allocrble, and necessa-y costs deter-ined in 

accordance with the Clause of the General Provisicns of this Contract 

tntitled "Allowable Cost, Ficed Fee, and.Payment". 

ARTICLE IX - ESTr?LIS.,T ? 02'r'..D PATE 

Pursuant to the provisions of Generail Provision No. 10 of this contract 

entitled "Indirect Costs (Overhead) - Predetermined " , rate or rates 

shal1l ba established for each of the Contractor's accounting periods 
of
during the ter of this Contract. For the initial period the rates are: 



.Predetermined 
 Fr: 7-.-7. 63.0 8.0 
TO: 6-0-7h
 

Fr*i 
 • : 7-1-'[oa1r 63.0. 23.0
To: Until E.nended 

D @tvtibution' e: Direct Salaries end W'ages including holiday, .vacation, 

A~TIC~ and -Ick1: l.ava Ilc~c3W;.......
,.,taC"--..-... 


A* Limitations
 

- CO Pensation of personnel w-hich is cbared .as a direct cost
 
Under this contract, like other costs, 1;ill be reimbursable in accordance
 
with the Schedule Article entitled 
"Costs Rei.burnable and Logistic Su;port

to-ontractor", and 
 the General P-ovicion entitld.,,Alciable 
Costs,
Fixed Fee, and Payment", and other applicab le provisions of this ccnt--act 
but subject to the followin.g additicnal specified unierstandin.s which set
limits, on items which othei-ise would be reasonable, allocable, and allowable 

- Approvals
 

es may not exceed the Contractor's establishedpolicy and practice, including the Contractor's established pay Bcale for 
equivalent classifications of emplo'..yees, which will be certified to by
the Contractor, nor may any individual salary or wa-e, without approvol
of the Contracting Officer, exceed the employee's current salary or 
wage or the highest rate of annual oalary or Wa.ne received during any.
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flif -Par of the .imtv ..pr!cedin-, three years, provided that if the 

work is to be perforned by employees serving overseas for a period in,
 

excess of yar,
one the nor.nal bose salory ma, be increased in accordance 

with Contractor's e toblished polic:-
 nd practice, hut not to exceed 10
 

percent of base U.S. saln-.., exclu~in; bcnefits. 
 There is a ceiling on
 

reimbursable -alaries and 
wacs paid to a pers6n euployed directly under
 

the contract of the m=ximum salary 
rate of FSR-l (or the equivalent
 

daily rate of the maximuna FSR-l salary, if comoenzation is not on an
 

annual basis), unless advchce written a. roval is given by the Contracting 

Officer. 

2. 	Salaries During Travel
 

Salaries and wages 
paid uhile in travel st 'ts will not
 

be 	reimbursed for a travel period greater than th2 time reituired for 

tr&vel by 	 the most direct =nd expeditious air route. 

3. 	 Return of Overseas Employees 

-Salaries and idges paid anto employee serving overseas who 

Is discharged by thd Contractor for misconduct or security roasons will 

in no event be reimbursed for a period which extends beyond the time 

required to return him proptly to his point of origin by the most 

expeditious air 	route plus accrued vacation ea've. 

4. 	 Merit or Prcmotion Increase
 

Merit or promotion increases may not 
exceed those vrovidet 
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by the'Contractor's established policy and practice. 
With respect
 
to employees performing work overseas Under this contract, one merit
 
or prcnotion increase of 
not 	More than 5,; of 	the eba1o.,rees h=se saiar7.y 
may, subject to the Contractor's established policy and practice, be 

.granted after employee's completion of each twelve month psriod of. 
satisfactory services under the contract 
or if the employee is presently
 

by the Contraor heeloyed employee would otherwise be eligib. 
Merit prcm-otioh increases excedinU these iimitatins'or exceeding the 
maximm, salary of F3,-1 may be granted only with the advance written 

approval of the Contracting Officer.
 

5. 	 Consultants
 

Consultant services will be 
 reim-mzau in connection with 
the 	services to be provided hereunder. 
No ccmpensation for consultants
 
will be raimbursed-unless their use under the contract has the advance
 
written 
approval of the Contracting Officer; and 	 if such provision has 
been made or approval given, compensation shall not exceed, without
 
specific approval of the rate by the Contracting Officer, (1) the current
 
compensation 
 or the highest rate of annual compensation received by the 
consultant during,-ny full year of the i- ediately preceeding three years or 
(2) maximum daily salary rate of a Foreign Service Officer Class 1 
vhichever is less. No consultant may be reimbursed Under this contract 



for more tha'u 93 days in any t-Relva-monthi Periodirithouit the adv.nce 

written =rova! of t. Ccntrti.ng 

ITote: The ditil- rate of a Foroi7,rn Service Iffice Clkss 1 is determined 

b:.,- sal.r, by 2S0 days.didinS the annual 

-. Third Co-utr- rnd Cc-c:rating County7r lationals
 
:-. io comp.nsatioa fo: third couz=r- or Coerating Co'-itry
::• 

naioal--' 
 I;yo -Prtn nr
 
national w'L be rei--bursed unisss their use under th2 
 contract is
 

authorized in the Schedule 
or has the prior ";ritten.amproval of the 

-Contracting Officer. -Salaries and wages p-id to such persons may not, .. 

without str.ecific ".ritt4'. a-:ro.z2 of the Cc:tractin Office, excaod 

either the Contractor's established policy and practice; o2 the level 

.-of salaries paid to equivalent personnel by the A.I.D. !,Itssion in the 

Cooperating Countr; or the prevailing rates in the Cc.-zrating
 

Country, i bA.I.D@.
as der y !)Ol to ozsrhlo equivalent 
ntichnical co~oetence. :'---:-":- 

...-- ca"'c'Oretece......... ................. -

7. Wfork I'7e66k . 

a. Nonover-eas 1Thploydde.- Th6 rork "-ekf~r the Cgtractor's 

nonoverseas" employees slall not be- i-si than tle estblished practice 

of the Contractor. 

' .. - - b. 17. Overseas &m.loyee. The wqrk -eek for the Contractor's 

overseas employees shall-iot be le-s t hnz1- Ol-ffs be scheduied 

to coincide with the work week for thos-e-ml6yees of tha A.I.D. Visasion 

and the Cooeratin: Country acsociited witV-heork of this contract.. 
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B. Definiticn, 

As used herein, tl1 terms "slaries," cmd 'Veages," .nd
 
"C=oensation" tost the perio:1ic rcL=uncrzt1rn receivod for profcszional
 

or tecknicaJ. services rendered cxclusia of overseas differential or
 

other allowiances associated 
..nith
overseas service, v.',less otherwise
 

stated. the teir !c._oonsaticn=inclw.1z,-
 ments 
 for parsonaL services
 

(including fees and honoraria). It excludes 
 earins from sources other
 

than the individual's professional or tachnical work, 
 overhead or 

other chrges.
 

A. Special Pre.inion ' 1n Adi tional Ce.xer,.?roviion :o. 6 

entitled _? .sonnel".
 

In acccrdnnce with parzrav-h (a) of Additional General 
Provision 

izo. 6, entitled "Personnel", vhareunder the Contractor may not send individuhls 

ortside of the United States to perform work under this Contract without the
 

prior written approval of the.Contracting Officer, the Contracting Officer
 

does, hereby, provid- said apProval for those individuals reqaired to
 

travel outside the United States; provided, haiever, that concurrence with 

the vzsigment and/or travel of any and all said individuals outside the. 

United States ig obteined, in writing, frm the .Cogni.zant Technical Office 

of A.I.D. prior to their ash.mnent end/or travel, abroad. 

The travel of foreirn nationris to Conttractor's t.-mms end/or other 

location in the United Statcs is alco asubject to the prior written approval 
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frcm th Cognizant Te'hjicz, Office of A.I.D. This eo,!c not c.p-PlY to forei-I 
national graduate itucdnts and/or rasoarchr erm.loye. as Contractor's c.'apus. 

F\ll utjliz:-,ticn of C::cess !oreignand xcess fr Cr2'encics is e.n
 
objective of the U.S.. Govcrr2: .nt. The Con'.ractor should obtain its ,~p
 
of certain forci ' .
 currencies i:hich.have beeri dote -ined by the U.S. TraQuray 
Depart-men to be cxcezs to ii needs fro:a the U.S. Covernment -- either througi
the local U.S. Disbursing officer or t-ou h the Trashry Department in 

Washintton, D.C.
 
Trave1 to, tha~ugh, or from certain countries Ehall, at A.I.D.'s option, 

be funded from U.S.-c.nmed foreign currency. When A.I.D. intends to
 
exercise this option, 
 it vrill so advis3e the Contractor after receipt fo th.2
 
Contractor's notica of intent 
to trvaLw. required lurder this Contract. A. I.D.
 
will issue a Govrn ent Trn:pIortaticn Pbcquest 
 (G:2) ihich th.-Contractor ray
 
exchange for tickets, 
 or A.I.D. wil iddue the ticket's directly. 

Per Diem (subsistence) expense of the Contractor in ccrtain countries
 
shall, at A.I.D1: option, b.- funded from U.S.-rimed foreign curroncy. If 
such is to be the case, A.I.D. will so advise the Contractor after receipt of 
the Contractor's notice.of inteni to travel to those countries, or the 
employees of the Contractor will be so notified upon contact with the 

USAID .ssion vh-,n first arriving in snch a countrj. 

The use of said U.S.-c.ned currencies will constitute a dollar 

charge to this Contract. 



A. Ce:eral Frovizion' 06 8, entitle! "L-mitation of Cost (Dc. 1970)". 

Delete in its entirety and in lieu thereof insert the following: 

8 L 0f 171, nsLIr-ita1 

(a) It .sest. ...d that the coat to the Government or the
 

.erfor:mance'of this Contract 
;:ill not exceed the estimated cost to the 
Government seT forth in tee Schedule, aod '.h .. tue his ., S~hduaan = Co., =:=.ctor azr- st s i
 

best efforts to per:frm the work specified, 1n th Schedule and all obliga

tions under this Contract within such estimated cost..
 
(b) The am6unt prasentiy*availablb for paymeit aid allotted. 

to this.Contract and the period of performance which it is estimated the 

allotted amount will cover, are specifi-d in the Schedule. •It is 

contemplated that from time to time additional funds will be allotted to 

this Contract up to -he full estimated cost to the &overnment set f:rth 

in the Schedule. The Contractor agrecs to perfcrm or have performed work 

on this Contract up to the point at which the total amdunt paid and payable
 

by the Government pursuant to the terms of this Contract approxi-lates
 

but does not exceed the total zamounj actually allotted to the Contract.
 

(c) If at any tine the Contractor has reason to believe that
 

the costs which he expects to incuir in the perforranqe of this Contract
 

in the next succeeding sixty (60) days, when added to all costs previously
 

incurred, will exceed seventy-five percent (75") of the total of the anount
 

then allotted to the Contract, the Critractor shall notify the Contractin.g 

Officer inwritin to that effect.• The notice shall state the esti.,-ted 

period ~e ~rhi i 'z.'ue ixty (60) dayz jivlor tu Uu. nl i t 



the Contractinsthe S-hedule twe Co:t.c.tr ill advise
p;ricd s:tcified in 

. . anount of additional funds, if any,
Officer in 	 %: to 

that will be required for the timely performance of 
the work under the 

or for such f'rthr p:er'.cd as nay be specified in the Schedule or 
Contract 

such notificatlcon,othenrise a.nreed to by the partie, If, after 

period set forth in 
additional funds are-not allotted by the end of the 

or an g .-- .- --:rsfr, the Contracting
the Schedule 	 ajxCCL att 


..ritten request by the Coutractor, tc-rnirate this

Officer will, upon 

.Contract 1!ursuant 	to the provisions of the Termination 
clause on such date.
 

Ef the Contractor, 	in the exercise of his reasonable judgment, estimates
 

that the funds available will a'loT.1 him to continue to dischar.ge 
his
 

obligations hereunder for a period extending beyond 
such date, he shall
 

specl.fy the later date in his request, and the Contracting 
Officer, in his
 

discretion, may terminate on that later date.
 

(d) Except as requircd by other provisicns of this Contract
 

specifically citing and stated to be an exccption 
from this clause, the
 

Government shall not be obligated"to reimburse the 
Contractor for costs
 

cf the amount from time to time allotted to the
 incurred in excess 


Contract, and the Contractor shall not be obligated 
to continue performanc
 

the Termination clause) or 
under the Contract 	(41ncluding actions under 

otherwise to incur costs in excess of the total of 
the amount then allottee
 

to the Contract unless and until the Contracting Officer 
has notified the
 

Contractor in writing that such allotted amount has been 
Increased and has
 

specified in such notice -anin.:r.sed amount ccnstitutln-, 
the total amount
 

"6uiz.u.L, such --;.L4L,.i UcSt L" U.
the etim:Lttd C.3sLLt forth kit.a' 



.. _ . .be .orrespondin-ly !ncr*zd. 'IN notice, cc-nMunlc ir - or r-pres'.. tinn 

ir'any other form or fr any rerscn o-wr th-n t?,. Contracti:. Cfficnr 

shall a ffect : un a cltd b -i.... Gova rI is. Cc% I int ...... 

the absence of the siecifled v-,tice, -'.he Government sh-_ll nct be cb!i.-..d 

to reimburse the Contractor for any cc-ts in excess of the total ancunt 

then allotted to the Contract, whether those exc,:sz costs -,,ere incurred 

durinq the course of the Contract or as a result of termination. W':hen 

and to the extent that the a;-.ount allctted to the Contract .has been 

increased, any costs incurred by the Contractor.in excess of the total of
 

the amount previously allotted shall :be- allowable to the same extent and-. 

in the same percentage as if subh costs bad been incurred after such 

increase in t.e amount allotted; urless the Contracting*Officer issues a 

.termination or other notice and directs that the in4crease is solely for the
 

purpose of covering termination or other specified expenses.
 

(e) Change orders issued pursuant to the Chances clause of 

this Contract shall not be considered in authorization to the Contractor* 

*to exceed the amount allotted in the Schedule in the absence of a state

ment in the change order- or other contract modification, increasing the
 

amount allotted.
 

(f) Nothirm in this'clause shall affect the right of the
 

Government to terminate this Contract. 
In the event this Contract is
 

terminated, the Government and the Contractor shall negotiate an equitable
 

distribution of all property prcducsd or purchased under the Contract,
 

based upon the share of costs inc,'rred by each. 

Delete all reference to Fixed-Feel 
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Delete Sub- rvraih (a) (I) (1)in-its nntirety -nd in iieu 

"Ci) Su.. .... _. ,'" i~:. i:c D -.-..-..---Costls Ap.1icable 

to Research and D,.;e..on.ent Under Grants tnd Contracts i.ith 

EdUcat 1 1 Institu-ion.s) fc;-, . ra I ?rocurement ?--.ulaticns 

as in effect on the date of this C.ntrac!.; and".
 
CW General Provisicn .o. 10, entit!.d ..e" tiot-
d Overhcd Rates 

(Dec. 1970)".
 

Delete in its entirety and in lieu thereof insert the following: 

"10. IDIRECT COSTS 

(a) Notwitftstanding the provisions of any other clause
 

of this Contract, the allouable indirect costs und.-,_ 
this Contract shall
 

be obtained by.applying predetermined indirect cost ratqs to bases agreed
 

-upon by the p-,_-ties, as specified in Schedule ArtiLce VII of this Contract.
 
(b) The Contractor, as socn as Cossible
but not later
 

'than three (3) ;-onths after the expiraticn of his fiscal year, shall 

*submit to the Contracting Officer, with'a copy to the cognizan 
audit
 

activity, a proposed predetermined indir.ect cost rate or rates.based on
 

the Contractor's actual cost experience during that fiscal year, together
 

with supporting cost data. .,egotiatIons of predetermined indirect cost
 

rates shall be undertaken as promptly as practicable after receipt of the
 

C6ntractor's proposal.
 

(c) Allowability of•costs and acceptabi'ity of cost
 

allocation methods shall be deterinvd in accordance with the provisions
 

ef i ....n .........................-.[ ,'= . .
.. . ..v. .......m .: :r.. ;:.. --......----:." " -"",. .: 



of the Fed;-,ra1 i -'rnt ae~ulattonas in cffect on the date of this 

Contract.
 

r: suS os1' aoch 'esotiationr sJI.-%i be set forth in 
modifitoCEtjo . , Contract, whici shall specify (i) the abreed
 

pr-deer ir' i:-Lirect cost rates, 
 (i-) the bases to which the raes
 
ap-ly, (Mi) the flc,.I Year un:lss the Partiec a-ee to a different period 
for which the rates apply, and (iv) "the specific items treated as direct
 

costs,
 

(e) Pendin- establishment of predetermined indirect
 

cost rates for any fiscal year or different 
period agreed to by the parties,.
 
the Cntractor shall be reimpurs; i eithor at the rates fixed fcr the 
previous fiscal year or other period or at billing rates acceptable to
 
the Contracting Offlacer subject to appropriate adjustment when the final
 
rates for that fiscal year or other period iare established. 

(f) Any failure by .the parties to agree on any pre
determined indi_ ect qost rate or rates under this clause shall not be 
considered a dispute concerning a question for decision by tVe Contracting
 
Officer within the meaning of the "Disputes" clause of this 
ontract. If
 
for any fiscal year or other period specified in the'Schedule of this
 
Contract the parties fail to agree to a ptedetermined irdirect cost rate
 

or rates, it is agreed that the allowable indirect costs under this
 

Contract shall be obtained by -pplying negotiated final indirect cost
 
rates in accordance with the terms of the "!ndirect Costs (Overhead) 
-

Negotiated" clause set forth in Part 7-15,951 of-the-AI,D. Procurement
 



...... '- . b~eini3t
f the pericd unti!s the d 

of the Con .tr - .. * y wrr per:'frmance begins. s-all be 
obtalnd:......... 


...... 
 cst rates set fcrth in
1I 

the Schdule.:o 59t 

D. Gen-r 
Governent Property (Au,,. 1970" 

Delete in its en- , lieun r provision..... -:4 ...a d, n o- +.h....e therei ns rt the -D s
 

entitled "Govern:-.ent ProPerty 
 Claus4 for Cost_eI:bursement Contractswith Nonprofit and Educaticona r,-.,,,Is -
withr and. 

ru ....
 .......
 ons 
which is attached hereto as 

Attachment A.
 

E. General Provision No. 23, entitled "Terination for Default or
 

for C~nvenience 
 of the Gorl..
 

Delete in its entirety and, in 
 lieu thereof, insert the folicwin': 
.... i., C-IT FOR T ::E CO 7:l 7H7",-"...= " OF 

A. The performance of work unier this contract may be termir-ated,
 
in whole or 
 rzn tire to tize in1 artt, by the Government whenever for any 
reason the Contractin. Officer shall determine that such termination is in
 
the best interest of the Government. T-rnination of work hereunder shall
 

be effected by delivery to the Contractor of a Notice of Ter;nination.
 

specifyingc the extent to which perforrance of work under the contract is
 
terminated and the date upon .rhich such termination becomes effective.
 

B. 
After receipt of the Notice of Termination the Contiactor shall
 
cancel his outstandin- commitments hereunder covering the procurement of
 
materials,,supplies, equip-ent and Miscellaneou5 items, In addition,
 

the Contractor shall exercise all reascnable dii 3once- to accomplish the 

•  . . P" .*. 



7-thi-i'le¥ reiace to the peri'or.ance of any work t.rmi--, b, noci,,,,. 
:1th :rcz t~n~i: 1.'i c -it.......
 "... 2-.. txc- .r -,-: .... to >' 

settle .lJ. eaiAi-.~ to -o 11..' . z-.:s
 
can cella t jl on of c c .1:.tmen ts . tth the .zrRl r r at ifi c atio n c th e


Contract---. :"'--' a C.- Ito 
-.. 11t6n*c- _ , t t e he .y reu re . app-c.-.l or
 

ratifi-a.tion 
shall 'e final -h'r, all u",..s-rof t,. c-aue, and
 
assi-gn to the Go:ernmnt, in "..a.nrer, at he 
 tiae, .nd to .. e extcnt 
directed,. byr the Contractlrg Cf:tcer, --l' cf the ri.gh, tite ani interzist 
of the Contractor under the order and subcontracts so terminated,,in
 

which case the Government shall have the right, in Its discretion, to
 
settle or pay any or al claims arising out of the ter-ination of suc. 

*-orders- and subccntract.s. 

C. The Contractor shall submit. histermnation claim to the 
Contractin 0fficar prcmptly af-ter receipt .of a 
,otice of Termination,
 

but in nc e-ent late-'. than cne year -fro3:-.the effective date thereof,
 

unless one or more 
 extensions in.writin.g are granted b,- the Contractin.; 
Officer upon written request of the Contractor within such one year period
 
or authorized extension thereof. 
Upon failure of the Contractcr to submit
 
his termination claim within the tie allowed, the Contracting Officer may,
 
subject to.any review required by A.I.D..Regulaticns. in effect as of the
 

date of execution of this contract, determine, on the basis of information
 
available to him, the amount, i1 any, due to the Contractor by reason of
 
the termination and shall thereupon pry to the Con'tractor the am'ount so
 

dete mined.
 

D, Anv dot-0 r + - e%4 -'* "t 

.. . ........ ....-. U ......
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Procure.n~l ?e:tion Rz in effet on V, date of this contract.
 

E. Subj.ct t,- ' ':isior:s of F. ra-zraph C above, and ubjec toAI...
'by ....- ' suo:-

---.' revic ......... bY e.uation. in efoct. as of the date of
 

exe ution of this cntrct, the Contzactcr and ti- Contracting Officer'
 

nay agrce upon - or any part
'-,e le c' the amount. or amounts to be -.id 

to the Contra.t'.r by rea= of the termination u-nir t is clause, .-.ich 

amount or amountn may include any re..sn.ab.e c.nceition c-.-. t'e-.' 

incurred by "'-hs C:tractcr and any reaSnable loss upon outstanI1g

domnitments for personal services which he is unable to cancel 
 subjeCt 
to the'-rovisi-hs.6f pj ia'h , ....... 
-r,-bI VI "....i.....
p.. oviae=,"hwever, t. n... ... 

connection :'th -ny outstand ccr .s---n-s-- -n z... *-* 

the Contractor is unable to'cancel, the Contractor shal 
 have exercised
 

reasonable dilizenze to divert such commitments to its other activities
 

and operations. Any such agreement shall be embodied in an amendment
 

to this contract and the Contractor sha!l 
be paid the agreed anounwt.
 

F. The Government ray from time to tire, under such terms and 

conditions as it may prescribe, make partial payments against costs
 

incurred by the Contractor in connection with the terminated~portion of
 

this contract, whenever, in the opinion of the Contracting Officer, the
 

aggregate of such payments is
4 within the amount to which the Contractor
 

will be entitled hereunder. 
If the total of such payments is in excess.
 

of the amount finally agreed or determined to be due under this clau~se,
 

such excess shall be payable by the Contractor to the Government upQn 

demand: providnd, that If such excess is not so paid upon demand, interest
 

........ ,-
,,=, ,, ,: ...... , ,..2
 ...
-': 


fie-.
 

dumlif.nw . 



The C .... res to tra..fr -anddeliver to t-. 

GO...... , i,' ' ..-%r ;. [. '.d to c...on., U* any, air',--.Lci 

.n+.rctr ..	 title 

* 	 t.' 

contract h-. bs.-n ccr....-: d, would ,.2v.. been resquired to be-! f .rnis..d 

to the .c....in. : or trtally cplcted pl..s,Govern:int, .. 

drawings, and _nf.rmati n; and ..)- rials or cq ui. Ced.o.. -n 

process or acquired in w.. .t. p:.rfcr.an-oe" o-;t-.workconniectlon the 

terrinated by the notice. Other th--n the abo'.'e, any termi- o'rin en

tory resulting from the termination of the contract may, w•.ith the ritten 

__approval of the Cntractinj Officer. ba sold or acquired by the Contractor 

under the conditions resrbe b -" ard at a price or prices approved by 

the Contractin.g Officer. The proceeds of any such disposition shall be 

applied in reduction of any payments to be ma-e by the Government to the 

Contractor under 'this contract cr shall otherwise be credited to the price 

or cost of work covered by this contract or paid in such other manner as 

•the Contractin3 Officer may direct. Pending final. dispotition of property 

arising rom the termination, the Contractor agrees to take such acton 

as may be necessary, or as the Contracting Officer may di:_ect,'for the 

protection and preservation of the property related to this contract
 

which is in the possession of the Contractor and in which the Govern...n
 

has or may acquire a6 interest."
 

H. In the event the Contractor's services are terninated by -

A.I,D. pursuant to this Clause, or in the even' tnatan erpioyee's 

services are terminated by the Contractor at the request of A.I.D. cr the 

Cooperatin.r 	Country for re.asnns M h-- +h-.. - ,'! 

rei ',t .'.A. V	 . 

overseas inlca.tive, dlff.,ren%'s.l aril ,,loawa........) to tho'. 'vxL.nt thoe.
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CortIra. ,is Ii ,L: 
t -1.:e scch u-....its ".i,,:ccL.-.e ts ;with
 
Em~ch Staff" ne_;,bc?.s, .... r u,-
~c e~~: .....r.that ...f n-bc.rs .... tz "uhsttf'e ....not other;:isc 

sainfullyey.r.- :.,rinyth'e c., -, :.r.cd fUcwn- such t-r'"na 
tioh or, 'i fu!!y enp!,.yed but at a le--se-r conpens-t ion, pa-:,ents
 

will be ,-,ads . the diffr 'lessr
 

and the emp.loyee's salarv (exciud.in.- overseas .ncentive, differential
 

and allowanues) 
 and provided further, that such rp-yments sh.all not- ext d
 
beyond one year from the date 
of the -trmination,cr t dta e 

on which this contract would have expired but for termination, whichever 

is earlier. The Co~n;ractor arees't6 exert, ts-best -efforts to minimiti-...
 

costs urder this vrovislon.
 

I. Any dispi.tes as to-auestions of fact which nay arise hereunder
 
shall be subject to the "Disputes" clause of this contract."
 

F. General Provision No. 30, entitled. "Ri.ghts In Data (Dec. 1970)". 

Delete in its entirety and in lieu thereof insert the ftllowing: 

"30. 
Ri.ghts in Data and Publication.
 

(a) R1;hts in Data 

(I) The term "Subject Data" as used herein includes 

writings, software, electronic or punch card stored data, models, sound 
recordinSs, pictorial reproductions, drawings, or other.rraphic represents

tions, and works of any of sinilar nature (whether or not copyri.ht.d) 

.. .. .. , -- -- -- ......... .. ..
..--. .... 
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and cthe r in fo--..ti:.._rln.-.il to C: nLract .ri .- rat n. The rm 

.. . -.. -- -. 05 ",With su.L~Pcrtin-S docum.untation andi 

sPecifications nsc- s.,y to vrc'iuce desired ou" r,_s. The term exc!tIes, 

prod,rans =u,.-ed-. by 3 h--'re n...f.ct'-r, r ..h.. ternm "n-de!" in thi. 

context c~ans -r,-~.....anal.tic truct. re- which describe certain i-ter

related aspects of ,, sial,s, 'a!,ior or The cocletE 

rcdel sh. . ",!- . ,....... cns which dscr!'
a -d ba2-c aY:su7.ot;ors. "Subject Data" is Data which


explain struct-'re 

L.s specified to be delivered under this Agreement, 

(b) Publication
 

(1) A.I.D.'s, policy ..ith respect to pub2.icaticn, or
 

release to parties other ta-n those 
specifically au.-horized, of material
 

gathered oi developed under contracts 
 vith educaticnal institutions is
 

set forth in the Sta'Lement of Policy published in 
 the Federal Register,
 

as revised. That policy is applicable to this Ccntract. 

(2) Unless otherwise provided in the Schedule, and
 

subject to"A.I.D.'s pre-publication review as hereinafter set 
orth, no
 

peimission or authorization from A'.I.D. will be.required prior to publica

tion, release, or reprcduction of any Data.
 

(3) No one employed under this contract will have 
acdess to classified material for performance of work under this contract;
 

however, if, in its pre-publication r.view, A.I.D. should discover that 

any classificd material has inadvertently been included.in a contract 
manuscript, it will .notly the cont_'aictor, who a-rrees that the identifild 

~ri~a. ILLvaiiaul .. '.U..i±.
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The Co.,t_.... a~r.,s to allwc: A.I.D. the oj.crtunity
 

to review.." any ,a-.a inte.d.,,d f'or publica-ton a::d pro-¢ide con:.ents ere n 

and agrees to give sericus consideration to such comments prior to 

publicatin. :he Contractor s-.all deliver to A. ,D,-anotice of intent
 

to publish together .-ith a copy of 
 h -po"ed ublic-ation not later tW-

the date of its sub;.ission to the.r1blsher. A.I.D. reserves he rL-ht 

to disclai e..dcrsenent of The oinons exnress-:od in th ropose. publica

tion of Subject Data, and to dissociate 
. . . . 

itself fron sponsorship or ... .. 
 . ... . .. . . - -. . . . .. J . ... 
 .. .
 .. . .. . .
 

publication of any other Data. 
In the event A.I.D. exercises its right to 

disclaim. or dissociate as af.reasaid, the Contractor shal! be so noti1ied
 

in writin- by the Contracting Officer; 
 such notice shall contain an
 

appropriate state-.ent 
of disclaimer or dissociation hich shall be
 

inserted in the ubl cat"on.
 

(d) Acknow!- .:ents 

All publications shall acknowledge the contributions 

of the parties hereto, unless such acknowledgment is not desired bv the
 

contributing parties.
 

(e) Copies
 

In case of publication of any of the Data described
 

hereinabove, a copy of such publication shall be supplied to the Contractn
 

Officer at no 'cost to the Government.
 

(f) Personnel Commitments
 

The Contractor.undertakes to secure from all personnel
 

tht 'V •i ,::.t-"?' 'w I :'"r~n", '0% " .. .. 4 - 4.......
 

"Ri'ghts in Data and Publicatlon" ciaus,..." 
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o General Provision No. 31r entitled."R'elaase of Information 

Deee-te in t . . .... 2..I i" l!-u .-:e-f insert the folo:-:n;. 

"31. PR:rr CTr (Applicable to all contracts in excesshT)PT--CA-T(-. 


of $2,500 unless a.d unti 
 t,, -eJ, or revoked by action oft 

Cost of LivilnS Council or by su ;*h ccnpetnt author± Ly as the Council may 

speify). 

* 	 (a) Prior to the 	 paynnnt of invoices under this Ccntract, -

the Contractor shall place on, or attach to, each invoice submitted the
 

following certificaticn:
 

"I hereby .certify that amounts invoiced herein do not
 

exceed the lower of (1) the co.r.tract price, or (ii) 

maxlmum, levels establisned in accordance with Executive 

Drder 11610, January 26, 1972:" 

*(b) The Contractor agrees to insert the substance of this 

clause, including this paragraph (b), in all subccntracts for supplies or* 

services issued under this Contract",. 

H. Genbral Provision No. 39, entitled "Utilization of Minor ty 

Business Enterprises (August 1971)". 

Delete the second sentence in Paragraph' (b) and in lieu thereof 
4 

insert the fbliowin:." 

"As used in this Contract, the term. 'Minority Business Enterprise' 

me~as a business, at least 0 percent o which is owned by Minority Group 

Members 	 or, in case of publicly o:aned business, at least 51 percent of 
W h 1.s "..the st o,.;& oF' 	 wh- ,,t,,,, ,. ,,, ,: - . . . It, 
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I. 	Additional General Provision No. 4, entitled "Title To and Care of
 

Property (Aug. 1970)"
 

DeleLe in its entirety 

J. 	 Add the followrins: 

I, AttachNent B; General Provision ". 1 2 entitled .Payment 

of Interest on Contractor's Claims."
 

2. 'Attachment C, entitled "Guidelines for Preparation of the
 

.esearch Ann',!A Report." 



glyemmnt Pce..it' .AU"Je 92dotRih~amn otatswt mnei 

.,.A -	 (7-3,70) 

(a) 	 Wint-ulhd&rt 

no wenzm t dL dslver to the Contractor, for use in crnect i2h 

with and tmder the terns of this Contraot,'the property described as Government

furpished property In the Schedule or. sp.oMiiations, together vith such relateG 

the Contrantor my request and as may 'reasonably bedata and inIoiat on as 

required for the :Intended ue of such prcierty (hereinafter referred to as 

The delivery or performance dates for the"Gover.ment-furnised property"). 

supplies or services to be furnished by the Contractor under this Contract are 

based upon the expectation that Government-furnished property suitable for so 

or.Will be delivered to the Contractor at the times stated in the Schedule If 

not so statedg in sufficient time to enable the Contractor to meet such del. e-, 

not or performance dates. 	 In the event that Government-furnished. property is 

delivered to the Cont.-actor by such time or times, the Contracting Officer shal l, 

upon' timely written request made by the Contractor, make a determination of tr 

delay, if any, occasioned the Contrat-tor and shall equitably idjust the 

estimated cost, fIxed fee, or delivery or performance dates, or all of them. 

and any other contractual provisions affected by any such delay, in 

for in the clause of this Contractaccordance with the procedures provided 

entitled "Changes". In the event that Government-furnished property is rece, '

for the intended use, theby the Contractor in a 	condition not suitable 

receipt thereof, notify the Contracting Officer ofContractor shall, upon 

reurn susuch fact and, as directed by the Contracting Officer, either-(i) 

of the .. r 
property at the Government's exiense or otherwise dispose property 



(W) effect repairs or modfications. Upon ompletion of () or (11) above, ti 

Contraot" Offloer upon written request of the Contractor shal equitably 

adjust the estlimated cost, fixed feet or deliyvry or performance dates, 

or all of then, and any other contractual provision affected by the 

return or disposition, or the repair or modification in accordance with the 

for in the Olause of this Contrgct entitled "Changes".procedures provided 

are exclusive and the GovernmentTh" lorogoing provisions for adjustment 

not be liable to suit for breach of Contract by reason of any-delay inshall 

dolivery of Govornmcnt-furnishod proporty or dolivery of such property in a 

condition not suitable for its intended use. 

(b) -Changes in Goverent-furnishod Property
 

(1) By notice in writing, the Contracting Officer may (i) decrease
 

the property provided by the Government under this Contract, or (ii) substi

tuta other Government-owned property for property to be provided by the 

to be acquired by the Contractor for the Government, underGovernment, or 

this Contract. The Contractor shall promptly take such action as the Con

may direct with respect to the removal and shipping oftracing ffWicer 

property coverod by such notice.
 

In the event of any decrease in or substitution of proporty
(2) 


pursuant to Subparagraph (I) above, or any withdrawal of authority 
to uso
 

roperty provided under any other contract or lease, which 
property the
 

1-

Government had agreed in the Schedule to mako available for the porormr.ce 

of this Contract, tho Contracting Officer, upon the writtcn request of the 

Contractor (or, ir the vubstitution of property causes a decrease in the cost 

of performance, on hid own initiative), shall equitably adjust such contract". 

2



provisions as my be affected by the decrease. substitution, or wtthdr.i4l, in 

aeoordancs vith the procedures provided for in the "hances" clause oc -,h'.s 

Contract. 

(o) Title 

Tite to all property ftnished by the Government shall remain in 

the Government. In order to define the obligations of the parties under this 

clause, title to each ite acquired by the Contractor pursuant to this Con

tract shall pass to and vest in the Government upon purchase. All Governmont

furnished property, toether will all property acquired by the Contracter 

title to which vests in the Unit d States Government under this paragraph, is 

subject to the provisions of 'this clause and is hereinafter collectively 

referred to as "Government Property". Title to Government property shall not 

be affected by the incorporation or attachmont thereof to any property not 

owned by the Governmont, nor shall such Government property, or any part
 

thereof, be or bocome a fixture or lose its identity as personalty by reason 

of affixation to any realty. 

(d)Use of Government Property
 

The Government property shall, unless otherwise provided herein or 

approved by the Contracting Officer, be used only for the performance of this 

Contract. 

(e)Maintenance and Repair of Government Property
 

The Contractor shall maintain and administer in accordance with
 

sound business practice a program for thd maintonance, repair. protoction 

and prozervation of Government property so as to assuro its full availability 

and usefulness for the performance of this Contract. The Contractor shall 

-0 



take° SUl TOSnaae. steps to c0MPiY with all appropriate'directions or 

iatastuoms Which tia ContraotiftC Officr may prescribe as reasomably 

nmearyr for the prote~tI6 the Goverrmnt property. 

2be Cotractor dill suWtr for the ftview and written approval 

of the Contracting Offricers a reords system for proporty control and a 

proran for orderly saintsimeSD of Govorn nt property. 

(1) Property Control - The property control systo. shall include
 

but not be liited to the follo
 

(1) Identification of each item of Government property acquirei 

or furnisbed under the Contracts by a serially controlled identification 

mober and by description of ite. Zach item must be clearly marked "Property 

of U.S. Govenett" 

(ii) The price of each itm of property acquired or furnished 

under the Contract
 

.(Iii) The location of each item of property acquired or furnished 

under the Contract. 

S .' (iv) A record of ay usable components which are perr.nont.. 

removed from items of Governmnt property as a result of modification or 

otherwise° 

(v) A -ecord of disposition of each item acquired or Purnishod 

under the Contract. 

(vi) Date of order and receipt of any item acquired or furrshed 

,under the Contract. 

The official property control records shall be kept in sa:c. 

condition that at an' stage of completion of the work under this Contr;., 
"---i"o" "" the "" of " or .....t & "....... " "". S C-- "d-r 

the status of property acquitrod or furnichod under this Contract msy be 



of propertyreadily aoertaiild. A report of crrent statuE of all Its 

be subidtted Yearly concurrontlacqired or furnished wnder the Contract shal 

with the annmal report. 

(2) MaIntmance Program - Me Contrctor'sl 5ao program shall 

be mau& as to provide for, consistent vith sound Industrial practice and the 

terms of the CMtraota (i) dIoSIGloM Of need for and the performnce of 

preentive mantene, (ii) disclosure a d reporting of need for capital type 

rehabilitation, and (III) recording of work. accomplished under the program. 

(A) P ,evntive Mintenanoe - Preventive maintenance is mainten

generally performed an a regulary scbodu 	 basis to prevent the occur-nce 

they resultof defeots and to detect 'sand correct minor defects beforerenco 


in serious onsequenoo.
 

(B) Records of Maintename - he Contractor's maintenance 

provide for records sufficient to disclose the maintenance program sal 
a result of inspections.actions performed and deficiencies discovered as 

A report of status of maintenance of Government property 

shall be subaitted annually concurrently with the annual report. 

(f) 	 Risk of Loss 

or damace(1) 	 The Cc- tracter shall not be liable for any loss of 

to such loss or damage.for expenses'Incidentalto the Government property, or 

except that the Contractor shall be responsible for any such loss or damage 

(including expenses incidental thereto)o 

(i) 	 which results frem wMif misconduct or lack of good faith. 

or on the partthe part of any of the Contractor's diretors 	or officerson 

or other equivalent representatives.of ajn of his mnagers. superintendents. 



all, of the Contractor's 
WO hans .. peiaim ow Al1rection of all or msata3 

01' an or PbetantI&Wa .31 of tb. Contrnctor's operations at*OW 
budne.. 

me plant, laboratoin7t or spnts location In tichi this Contract Is bein 

cc the part of the Cantroator,(:) *14* results from a falls" 

or lak of good faith on the"part of arq of his direot:rs 
dw to the willful miscondut 

above, (A) to maintain
ofloers, . or other apresentatives mmntioned in (I) 

the program for nxintanance 
d distor, in accordance with sound business practloe, 

.. 
repair, protection, an pr.esertio of GD vet property an required by (s) 

ay appropriate
above, -or (B) to tabe all. reasonable steps to compl~y with 

abovel
witten directions of the Contracting Officer under (e) 

(1u4) for .thich the Contractor is otherwise responsible er Ub 

e -terms of the clause or claunses designated in the schedulem 


ss2Y required to be inured

(i0 uhiich results from a risk .zps 

bat only to the extent of the
other provision of this Contract,under sbw 

to be procured and maintained, or to the extaedt
Insurance so rsquired of 

or
Insurance aotuafy procured vd maintained. Ohichever Is greater; 

n fact covered by
'(v) hich remuts from a risk which is 

or. for which the Contractor is otherwise reimbrsed. but only
Inquz'ance 


riubrSi provided that, if mre
 
to the extent of such Insuranoe or emet 

than one of the above exceptions shall be applioabl in s oase, the 

Cotro tor' a 2iability under an one smception ubal not be limited by a 

other .xoepti 

.6 



(2)The Contraotor shall not be reimbursed for, and shall not
 

include as an item of overhead# the ost of insurance, or auy provision
 

for a reserve, covering the risk of loss of 
or damace to th. Govern.,.nt 

property, except to the extent that the Government may have required the 

Contractor to carry such insurance under any other provision of this Contract, 

(3) Upon the happening of loss or destruction of or damage to the 

Government property, the Contractor shall notify the Contracting Officer
 

thereof,, shall take all reasonable steps to protect the Government pioperty 

from further damaGe, separate the damaged aid undamaged Government property,
 

put all the Government property in the best possible order, and furnish to 

the Contracting Officer a statement oft
 

(1) the lost, destroyed, and damaged Government propertyl 

(ii) the time and origin of the loss, destruati.on, or damage; 

(Iii) a Iknonm interests in comiingled property of which the 

Government property is a pert; and 

(iv) the insurance, if any, covering any part of or interest in
 

such' commngled property.
 

The Contractor shall make repairs and renovations of the
 

damaged Government propertt or take such other action as the Contracting
 

O4ficer directs. 

•(4) In the event the Contractor is indemnified, reimbursed, or 

otherwise compensated for any loss or destruction of or dama e to the Govern

ment p.'u.<rty, he shall use the proceeds to repair, renovate or replace the 

Covor..ont property involved, or shall credit such proceeds against the cost
 

of the work covered by the Contract, or shall othorwise reimburse the Govcrnnont 
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* as directed by the Cmtraotift Officer. The Contractor shall do nothine to 

prejudice the Governmnt's right to recover against third parties for vny such 

loss, destruction# or damage, and upon the request of the Contracting Officor, 

shall, at the Cwovurnmnt's cxpono, furnich to the Govurnmont 	nll ronsonablo 

assistance and cooperation (including assistance in the prosecution of suit 

and the execution of instruments of assignment in favor of the 	Government) in 

obtaining recovery. 

• 	 (g) 'Access
 

2he Government, and any persons designated by it, shall at all
 

reasonable times have access to the. promises wherein any Government property 

is located, for the purpose of inspecting the Government proporty. 

(h) Disposition -of Government. Property 

Upon completion or expiration of this Contract, any Government 

proporty which has not been consumed in the performance of this Cortract. 

or which has not been disposed of as provided for elsewhere in this clause, 

or L*or which the Contractor has not otherwise been roleived of responsibi

lity, shall be. disposod of in the same manner, and subject to the' same 

in the clause of this Contract entitlo(f "Torminaproceiuros, as is provided 

tion for tho Convenience of the Government" with respoct to termination 

invontory. Pending final dispo5i~ion of such proporty. the Contractor agreos 

1.o take 	such action as may be necessary, or as the Contracting Officer may 

direct, 	for the protection and preservation thereof.
 

(1) 	 Commicatiods 

in -writing.Al commnications issued pursuant to this clause shall be 

.,
 



a)If -, avnenl is~ filed L~the Cont..i.:cter frc-. 1' !,na1l cr 
of the i. fc~~r~~~ ;o~~~ t. j.z ,~U~eop 
danying a c.Lairi rs.v ur.Lor t:',e cont.rc!t, it,.iincuton~the 
arnc'unt cI' t1 cla~~i::l l cJ '' : h'~~n ni1V 
pniyab'le to the Con!l.:-l Su:'o be at rate 4n -.- " 

r2.ncd b,,r -the 3,crct31cr tc '~'1.r ir:!: to !*v!hIi',. Lci: 92-1!1, 
651 Stit. 97.-*i'cr' 'i~et' n~itrictor fur -1-chs t-o Ctr: t'"'c '

to the 6i2te of (1) a fi'..jd~cn -a C-1-:1., of' Cor*-':Atnt j uris-d-ctaL.On, 
or (2) rrk iin7 to the of' a surpie.-mta±. rL :'r foi
execuation cither confirnmrn cc-:"-.- -cd neroLtrtions o, ~yn out a 
deCision of a board of' conrarct 111-c:is. 

only from thc;o+iae deu~rm if da *p iS t I,'c:s S uc ia. aa 
fi].inu of ao-.eal, and (2) inute-'cust. shall n'ot ',Ic raid for ),-iy period of 
time that thel*- Ccntractn Office~'r de-t--:rrines the Contrazt-cr has unduly
delayed n uftin4 i r-ttt~daLs iiae:e a--.oard-of' contraut appeals---. 
or a court of cc*.-;et'.3r~t juri~dic-;ion. 
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Attr.ChMent 

.J'nunry 20, 1972 

GUIDELINES FOR PREPARATION 

OF THE
 

RESEARCH ANNUAL REPORT
 

The attached guidelines suggest the
 

format and the detail for annual research'
 

reports that are required in all research
 

contracts. The research contractor will sub

mit thirty-five copies of the report with
 

appendices to the A.I.D. Project Manager.
 
The A.I.D. Project; "a:,aaer will sub i- two 

copieB Co iA UA'-';16 L7.40c copies to A.l.D. 

Reference Center. 

The cutline should prove useful to the
 

contractor in preparing the report, and
 

provide an improved basis for annual project
 

reviews. The contractor is encouraged to
 

develop a self-contained report as outlined 

below,in appro.'ximateiy fifteen double-spaced 

pages. Additional material may be annexed 
as necessary for a comprehensive report. 

The fifteen page report is intended to 

provide a barebones statement of the effec

tiveness of research resourecs and methods
 
in producing research results acccrding to
 

annual work plans, and the significance of
 
these research result s tor the soLutiotl of 
the problem being addressed. Annexed IMaLeria 
is essential tor & critical review of asser

tions r~garding findings, significance, etc. 

PEST AVAILABOLE COPY 



.. nforatf.onl/ 	 "1tport S'ary": Srait-c,' l (ttr- A) and the 

Narrative Sur=ary of Accoiiplihments (Item B) should be 

This oaqe will be for general
reported on a single page. 

.public use as well as proj.-ct maiiag emeiit purposes, aned 
should be written for a general rather than a technical
 

audience. 

2/ 	Item 3 -. Contract Period (as amended): Report the original
 
date of the contract and closing date as prescribed by the
 

contract or any amendment thereto.
 

3/ 	Items A 6-8: These items refer 'to expenditures.including
 

firm obligations by the contractor. Obligations are the*
 

contractor's legal but unpaid cci.mitments7 i.e., subcontracts
 

purchase orders, acc.; and other relate'd accrtals through
 

the end of the reporting period. A "contract year" is one
 

between anniversary dates of the contract.
 

O ' 
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REmpaR sun!ARY l/
 

1. Project TitLe and Contract Number:
A. 


2. Principal Investigator, Contractor and Mailing 
Address:
 

mended): 2/ from
3. Contract Period (as 
to
 

to

period covered by Report: from
4. 


5. Total A.I.D. funding of contract to date:
 

6. Total expenditures and obligations through previous 
contract-year:
 

7. Total expenditures and obligations for current 
year: 3/
 

80 Estimated expenditures for next contract year:
 

AccoMi h:.cnS ani Uciiz.:icn
B. Narrative Summary of 


(In this space provide a concise
 

statement of the principal accomplishments
 

during (1) :he paricd of the report and
 

(2) life of the project in relation to
 
or potential
research objectives and actuai 


operational significance.
 

*This information does not substitute for
 
the same points
a full discussion of 


required in the body of the Annual Research
 

Report as outlined below.)
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a con,;L.- tt;::t, chat: provides thc background 
and r:ticnale that led to the initi-ation of the project. This 
u.ar-.c . -,id .ine n'tur2 ,r.d r'.ort:znce of the problem 

to u.i'h addressad, and the rationale thattie reisri 

link3 the re3enrch activity to the proble-.
 

B. pt.:~nE !IrroJ-ct_0flb!r~t.v'~ i.; Stnt' d in this Contract 

Tha purpose of this s'ection is to record in a precise and
 
conc!3e way the obJ1ctivns of the research project. The objec

tice3 aU sitated in the contract may have been interpreted,
 

expanded or further eCfined in ocher documents and mutually
 
•agr-ed to by A.I.D.and the contractor. This section should
 
reflect the contr.r.tual objectives as modified by these.
 
.supplementary understandings.
 

-. of Obiectiv:-s
C. Continued Relevrnce 


Does your research to date, or other circumstances, indicate
 
:. , L "" "zDt v. as stated in the 

contract? If so, in what respects?
 

D. Accozish..ents to Date 

1. Findings: Provide a statement of the principai and
 
sinlficcant ffnt-nir.s and other -czcmtlishments for the renorting
 
period as tie relate to the anz ciated results in the year's
 

- ,,..- .. : . ..z -eF: _i:ailar to that requested 
'in G.l. belcw for the comiing year.) 

Discuss the operatisnal significance of the findings of the
 
current year's research for attainment of project objectives as
 
stated in Section 3 above. The discussion should include refer
ence to existin3 knowled-e, recant research findings by others,
 
and cumulative fineing!- 4A accomplishments of this pioject.
 

Also discuss side effects of the work, positive or negative.
 
For example, do the ftndilngs to date suggest unexpected complicati
 
for the application of. findings: do they suggest the need for more
 

direct approaches to the problem than were originally anticipated;
 
or is the research developing information and insights not expecte
 
in the scope of the work?
 

2. Interpretation of Data and Supporting Evidence:
 

Su-mnarize briefly the evidence and analysis that
 
support tha f.ndin-s ciced above. To permit a critical analysis o
 
the evidence and analysis, expand as necess.ary in an appendix to
 
each copy of tha report.
 



. : t, ;s 	 -n,it 1.c;jw. ,,, a r ...... o-n...3. 	 Pese rch Da.. -i - . 

iW-iLn prior .t.1J t. curz'nt report.ng perLod.maede in the.rese.',rci, 

mode of inquiryAre the present techniques, i., truments or 
. . d.si.3+r? In view of the 

appro riate .: ,::. : 


findings of the past y:.tr or yuur experience Wjith the research
 

er~pl)yed. do ":-. re,nmed m-,-Rfyt.'g (1) the research
measures 
design er (2) reseirch tFch::irts !or c:uar ope, havL there been 

of d.:a a+ .- i 1ari iit:y, sanpling, data processing,special Drobl.,ms 
or ineffective techniqt.e-? Have research findings revealed
 

technical relatiotships tLht z,.'ge;it . coitinuatiOa of present
 

do they suigVst a new approach?mechods or 

E. Disse .nation v.nd UtiLh.aio. of R.esearch Results
 

Lhe contract :o dissem-.ina:e1. 	1riefly describe effotCs i:,ade uaJer 
:hc r,scarch project. At:ach as apper.dices twe14s:4the results of 


(1) 	 a biblici.rap!,ic list and a abstract not eceedin 200 'or-
ad (20 a papers and publicatic.ns developed uinder che cor.tr2a= 


each kr.i-n *se 	 of -ta:er-:..list of short statemenr.s thaL i,'en*iify 

prod':ced by -he project -for ',., confearn.:ss -rani-itr. 

as u.cru MCLerial_ fr ::eiJ itU) 	 :. 

to you that findirngs 	of the
2. Cite evidence and cases 'kui;izw 

or boch, in
research project are 	being used in LCs, the U.S., 


training, direct application to the 	problam, etc.
 

3. 	Has the expericnce ef th2 -;st year suggested new or more
 

research results? If so,
effective ways to expand the use cf 

-discuss the experi.ance and L:; aioppicpriace ict-udc proposed steps 

indicate whe-her your proposalsin the work plani (Itk- G below). 

can be carried 	out u+ader current provisions of the contract, or
 

would require new contcact arrangements by A.I.D.
 

Discuss the extent and nartire of considerations to involve LDC
4. 

personnel and/or institttiOLtL as an bpropriate activity of Ahe
 

project. If judged appropriate, discuss the kind and extent of LDC
 

involvement in 	(a) planning the project, (b) the execution of the
 

analyst', und :eporting of resilts. 	 Plans tofield work, (c) the 
involve LDCs in the future s4ould be. reflected Lit the work plan intitem G(4) below,.i 

forward four copies of publications, s.'..i.:inar

5. Under separate cover 


and other r,,atertals representLing efforts to. 
reports, translation3 

the research project, and evidence of the

disseminate resuL's of 


or U.S. i,-ople 	or iiiiiLtutlons.results being utilized hy LDC 

Rennur.'.sof ExnenlLtir'es a:id O..L-tiaLio1k and Co:tractorStatement 

Provide a statement of'expvnditures and-obligations related to
 

should show expenditure
Thi's statement
the budget plan for ti,- yea. 

and obligations for each of'Lhe (1.;maor inputs (Personne~l, equipment,
 

travel, etc.) according to (2) the major accomplishments or 
work
 

targets that had been planned for the y..ar's work.
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Idcntify significant problums or accomrplishments in the v'rocgress
 
of the .roicct eL:-.d v!,:e, e ', s . -7.I.7 . e .: , , 
of the man-ower, equ't=.nt,'tra'el, etc., :n?3e available by thc.,f. 
exper.ditures.
 

Discuss sit'rificant chnn.es'or r-d.ficntons in project T .n'e

..ment, in the staffing pattern, physical faciLieies, institutiondl
 

envirorm.ent, etc. 

G. 	Work Plan and -Bu-et Forecast (or Cominq Year
 

Taking into consideration the past year's prcgress and expendi

tures 'and the work rcmaining to be'done over the life of the proiec:, 

-. present a work plan and budget for the coining year. 

1. anticipated accomplishnment- for the co..inB year. 

2. 	procedures to be used and activities to be car:i=-e
 

our$
 

3. 	significant factors that you anticioate that will
 

prci.cte ,- accomnlI i h-crcs. 

4. a plan for disseiination and utilization of the
 

expected results of the research in the U.S. and in 

LDCs as applicable. 

5, 	a budget statement that shows planned expenditures
 

for each of zhe major .inputs (personnel, equipmer.,
 

travel, LDC involv-amnt, etc.) accordinz to the
 

major acccinplisirmenca, or work targets that are 

planned for the coming year's work.
 

H. 	 Appendices 

Reports of technical data and dn3lyses (Par. D. 2)
 

A bibliographic list with abstracts of papers and publications
 

(Par, E. 1)
 
A list of uses made of research findings and reports (Par. E. 1)
 

Other appendices as appropriate.
 

ropy~
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Exhibit I 

?LANI. TOTAL PQ?.; (Efutailed) 

I. 	 Staffing aind Administration
 

All staff positions will be filled at or soon after the inception
 

of the project (1 April 1973).
 

The headquarters office will be etablished and specific arranae-

Inents for cooperative linkages will be made. 

B. Variety Trials
 

1. Major zonal 
trials, consisting of up to 30 established or new
 

promising varieties, will, b conducted. At least 10, and
 

jrobably about 25, individual trial locations will be involved.
 

2. Preliminarytrials of promising new material resulting from the
 

• Illinois-Puerto Rico proqram and other cooperating countries
 

will be conducted i.n Puerto Rico., Colc:bia, L[razil, Nigeria, 

India, Thailand alid other interested countries. The leading 

varieties 	fro:m these trials will be the candidates for entry
 

in more"advaiced major zone trials.
 

C. Plant 	P.,e,dinq Activities
 

Seed :ots of .erm plasm s.rains which appear most promising in 

110eti!4 [.Ahstated o;jective; of the breeding projram will be assemlblec 

at*Uroiri, and s:-.iples will be transferred to the major cooperating 

lcc.-inn ii P:::rti iiro. So':e ;,.aterial wi l be sent to cooperators 

'nlodor 'C.1t ,:s. .,s rel,-w..,d and di.-;ied appropriato. -Crosser- will 
be ,,e .t . ovinq str.-ins conidered poter.tially valuable inri 
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the pronram. Particular emphasis will be given to incorporatinn of
 

jmnictic t:ale-sterility into the most geiierally useful breeding stocks.
 

This could facilitate the production of large nunbers of crosses in
 

fliture generations, and also make possible a study of breeding methods,
 

the major 	one involving maximum incorporation into a synthetic poou

lation of different cenetic sources for desired factors which have been
 

observed in the collection of related wild types.
 

Major objectives of the plant-breeding program will include hich
 

yield, suitable photoperiodic response, wide adaptability in tropical.
 

"d subtropical environments,- and -resistance.to limiting disease and _.
 

insect pests. Attention w,ill also be given to level and quality of
 

protein and nutritional value. Analyses usually will be performed at
 

the Urbana-Champaign site, althouqh some may be done in Puerto Rico.
 

D. Cult(iral Practice Trials 

Studies of most effective planting date, plant population, and ro'.,w
 

Width will be conducted,. including variety differentials, in Puerto
 

Rico and in five or more developing countries, probably including
 

Colo:;bia, Tligeria, India, Peru, Thailand and Indonesia.
 

E. 	Rhizobium Inoul0ation Trials
 

Commercially available inoculants will be tested, and comparisons
 

of.inoculation vs. no inoculation, made in Color;bia, Brazil, Puerto Rico,
 

Peru, Nigeri3, india, Thailand and Indonesia.
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F. .{omp~luter.!e rm !: Pla-:,ol.Infr.i:tit Sv' tr,,l •
 

As part o.f the acronomic work relate6.to AID-csd 3292, soyhran qerm

plasm information published in the LISDA-ARS Regrional Soybean Laboratory 

manuals has been coded under a modified taxonomic information retrieval
 

system (TAXIR) and approximately. 25,000 computer cards have been punched.
 

Altogether these represent 3900 germ plasm collections, rated for about
 

140 variables.
 

It is now proposed to begin expansion of this listing to include 

data developed by the .tiTSOY program and selected cooperating soybean 

workers in overseas sites. When these additions are well underwvay, 

information retrieval will be possible on requests-from major cooperating 

agenci'es.
 

" Operations of this system will be more closely intearated with the 

soybean insect taxonomic information system, also developed under 

AID-csd 3292. 

G; Insect Control and Entom.'logical Stdies 

Work'on insect problems will be continued on the basis presently 

approved for'project csd-3292. There will be a continuing effort to 

keep the reference collection of scientific literature on insects of 

soybeans up to date and to provide computer print-outs on all requests 

'fdr infor:mation from foreign researchers. The Information Center 

currently contains over 4,700 titles and abstracts covering the litera

ture of insects associated with soybeans and insect-borne diseases of 

soybeans. The synp.ic collection of.soyhean insects which includes 
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The

pe'ts, predators, and parasites, will continue to be expanded. 


30,000 specimens plus blo-data
insect collection no-a contains ca. 


from 17 foreiqn countries and all soybean-producinq states in the
 

U.S.A. The insect collection is computerized to permit rapid retrieval
 

of phenological, zoogeographical, and population problems of insects
 

Extended visits will he made to
dnd mites associatv'd vifth soyheans. 


major cooperating locations, .particularly those in Puerto Rico
 

connected with soybean production and plant breeding activities..
 

Emphasis will be placed on research and education for developinq
 

insect-pest manageinent systems for soybeans in tropical regions. 

Food Utilization and lutritional Value 

Studies being conducted under the existing contract (AIDicsd 
3292)
 

will be continued and their score broadened. Procusses will be developd
 

which are'suitable for direct food use of whiole soyb,ans, 
both at the
 

Products
.home/village level and for more industrialized processing. 


to be developed will be in the categories of:
 

1. Fresh-cooked foods
 

2. Carned products 

- 3. Beverages 

4. Powder or flake.products 

5. Spreads
 

6. Snack foo.is 

with specific prod';ct. will' r.l'~e studi,s 3nd referelce tnWork 



acceptability and preferences 1)f various natinnal and ethnic groups 

who are likely product consumers.
 

Effects of important processing variables on palatability, 

chemical and biological stability, and nutritional value will be 

assessed. Special emphasis will be placed on the development of 

weaning foods with high nutritional value, irnvolving combinations 

of whole soybeans with readily-available, low-cost indigenous food 

supplies. 

The demonstration program conducted under AID-csd 3292 will be
 

continued and expanded, wi- specifi si.
Sites tb be-chosen in consultation
 

with.AID/W1,.USAID field missions, and local scientific personnel. Brazil,
 

Peru and Colombia are likely sites in Latin Arierica; Nigeria and possibly
 

Tanzania in Africa.; and India, Pakistan, and Indonesia in Asia.
 

Training, Workshops, and Communications 

At least two najor field seminar/'.:orksh;ps will be held for cocperating 

One of thesew-ill be in Puerto Rico. Training of specialistscountries. 


in the variods subject-matter areas will be conducted by I'ITSOY and UIPR 

personnel during site visits to cooperating institutio-.;. Distribution
 

of a "newsletter" will be undertaken.
 

Travel
 

Each professional subject-m.tter specalist will visit each couperating
 

country, andi as many of the proj..ct Vit's as vnosible, during the .:o.tract
 

period.
 



P---Oi,.'IENT OF S-TATE
 
AGENCY FOR IZTEFRNATIOVAL C£VELOPMENT
 

WVAHI;INGTON. D.C. 105Z3 

The Board of ''rustec: of the 
University of Illinois 

Subject: Amendment No.."! to 
Contract No. AID/CM/its,-C-73-19 

Pursuaint to the Fore~ign Ass.taiice Act of 1961, as ariended, and Executil 

Order 11223, the subject contract is hereby s2envded as follows: 

L Article XI - Alterations in Contract -Delete Paa&r.rh_F in "ts1. 

entirety andt, in lieu thereof, Ins/rt the following: 

"F. Gener.12 Provision No. '0, entitled "Rights in Dat. (D c 1970)' 

D21ete. 	in its entirety ar-d, in lieu thereof, insert the following: 

.n-% '4Tr.9'P-V TM,: P A:.-M) T1MIT.Ti7A'*PiT? (!/:3v I q77,1 

(a) JRi$ts in Dat. 

(1) The texri 'Data' as used herein includes writings, 

soft.iare, electronic or punch card store4 data, models, sound recqrdings, 

pictorial reproductionu, drawings, or other Ur-aphic represeniation., and works 

of any similar nature (vhether or riot copyr.,,hted) which are developed or 

created in the course of the perfori..r.ce of this Contract,. or from ri.terials 

or Inforr-iticn acquired as a resuit".of this Contzactor's acti-..ties hercunder. 

The term 'Data' does nct include finuncial reports, cost analyses, and other 

informtion lncidcntal to contract administration. The term 'Isoftware' means 
CERTIFIED A TRUE C T
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'ary to produce des-red outputs. The terra exclude. progroas s*t',1t-.A by Lhe
 

hardare nraufactura.r. The teriu 'model' in this 
contcxt nr:'ans forml, an)*.ytic 

structuren vich describe certain Interrelated aspects of econo.i.c, so r,r 

political behavior. The complete model shsll include supporting infornation 

and equatirn which describe and explain basic structure and assumptions. 

'Subject Data' is Data which is specified to be delivered 

under this contract. 

(2) For copyright purposes, all Subject Dati chal]be the
 

property of the Govern.ent. The Contractor agrees not to assert any rights at
 

common law 6r equity in Subject Data, nor to establish any claim to sti- .f-,-Ir 

copyright therein.
 

(3) The Contractor shall be responsible for assuring that
 

no copyrighted matter is included in 
 Data funished hereunder without the writtcn 

3ermission of the copyrigvh owner ror the Governmn to uc boVilCUV± 1t
 

matter in the manner described in (4) below.
 

(4) The Contractor agrees to grant and does hereby grant
 

to the Government and its officers, agents and employees acting within the
 

scope of their official duties, a royalty-free, non-exclusive, and irrevocable 

license throughout the world to publish, translate, reproduce, deliter, perform, 

use, and dispose of, and to authorize othezato do so. all Dat&., whether or not 

now or hereafter covered by copyright.'
 



(s)orAIng containfed In this' CIMUe' ~:ti ltrpi-Y

license to the Govermrent under any jeta-nt 
or be con.3trued' as JteSazt' , the. 
scope of any license or other right otherwise rranted to the Governmr.:%t jnder 

any patent.
 

(6)Paragrahs () and t4) obove are. not applic2.ue to 
material furnished to the Contractor by the Gover-xernt and lncorported into 
Data produced under the Contract, provided such incorporatcd rmterlal is 
Identified by the Contractor at the time the Data is furnished to the Cvcrnment. 

(b) Publication of Data 

(1) A.I.D.'s policy with respect to publication, or
 
release to.parties other than those specifically authorized, of irterial_
 
gathered.or developed under contracts with educational institutions is 
set
 
forth in the Statement of Policy Sublished In the FEDERAL. PGISTMR of M.ay 14,
 

.1973 (33 F.R. 12621). That policy 
is applicable to this Contract. 

(2) Unless otherwise provided in the Schodule, and
 
subject to A.I.D.'s pre-publication review as hereinafter set f6rth, no
 
permission or autborizationfrom A'.I.D. will be required prior to vubll.
 

cation release, or reproduction of any Data.
 

(3) No one empioyed under this Contract wili have
 
. access to classified material for peiformance of work under this Contzrct;.
 
however, 
 If, in its pre-publicatiop review, A.I.D. should discover that any 

classificd raterial has Inadvertently been included ir,a contract .mnuscript,

It vill notify the Contractor, who a-rees that the identified material i411 

not be published unless he ean demonstrate that the material is available 

from unclasslfied sources.
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(e) 	 Pre-pv.xllcation '.cview 

The Contractor agrces to allow A.I.D. the oppo-'o.nlty 

to revi w any Data intended for publication and provide co;rcnts thereon, 

and agrees to give serious conside -tion to such corments prior to publication. 

The 	Contractor shall deliver to A.I.D. a notice of intent to publish together 

vith a copy of the proposed publication not later than the date of its submis
sion to the publisher. A.I.D. reserves the right to disclaim endorsement of 

the opinions expressed in the proposcd publication of Subject Data, and to 

dissociate itself from sponsorship or publication of any other Data. In the 

event A.I.D. exercises its right to disclaim or dissociate as aforesaid, the 

Contractor shall be so notified in vriting by the Contracting Officer; such 

notice shall contain an appropriate statexcent of disclaI'ner or dissociation 

which siall be inserted in the.publication. 

(d) Acknowledgments
 

All publications sall acknowledge the contributions 

of the parties hereto, unless such acknovledgment is not desired by the 

contributing parties. 

:e) 	 Copies
 

In case of piblication of any of tile Data described
 

bere6nIbove, a copy of such publication shall be supplied to the Contiacting
 

Officer ,at no cost the Govcrnment.
 



The Conit -actcr s-iaL'. -3ec fro!% fll
 
in tli. performance of this Contr.rct 
 ,-'.
 to,.t,. 

Contractor will be able to dichzarge it; cbligatisn.3 under thi. iR:t.4 In.
 

ttta and Publirction' clause,."'
 
2. General Preovision No. entitled9p "-!,,& Cost Fi'xed Fee, 

aRnd Payment" - Delete Ixragraphs (b) throuc (i) and, in lieu thereof, -ns!Z3-6 

the following: 

"(b) ADVANCE PYMf.,..T 

1. Subject to the Provisions herein.4.ter .iet forth, A.2.D. .nall 
make an Initial advance payment to*the Gran,- ' . " 
 .
 

"$2, 000.: 

2. Request for ,-.vEnce PayTr nt. To -request ths initial vance
 
payment, the Grantce will subwit Voucher Form SF.IOZ-4 and 1034(a) to the Office
 
Of Financial Management, FM/CD. 
 A.I.D., Washington, D.C. 20523. 

5. Special Account Number. Until all advance l.'.yments ra.e here
under are liquidated, the initial advance and all other'payments under the Grant
 
shzill be deposited 
 iii the Grantee's regular Bank Accouht, and a separatc account 
number shall be assigned by to Grantee for operations of this Orait. All receipt:
 
and disbursements silrl be recorded 'thereunderby the Gra.
itee's Fiscal D-p-t"rent
 
such manner that it will be possible to ascertain the balance in the a,2vance pay
ment account at &anytime. The receds thoreof shall be preserved and b_ subject
 
to inspection sad audit in accordance with General Provision "1o. 12. None of the 
funds in the Special.Account Number shall be mingled with other funds cf the 
Grantee prior to their withdrawal from the Account nA hereinafter provi.Ia. 

e- r) a



4.-.Use o. the Funds. The funds in the Special conk Acount 

or A,c.cuts ,-Ay 'be withd r-,;w by the Grantee solely for the parpose of raking• 
;a-ients for itms of -2Llcwable cont as providcd in this Ozvt, or to "reim
burs- the G-.n ee for such items of allowable cost or for such other purposes 

as the Grant Officer ray approve in vriting. 

5. ReplenIshent and Liquidation. Following the initial advance 
payn.ent, A.I.D. will reimburse.-the Contractor not more often than monthly in 
amounts equual to reported expenditures in order to replenish the advanee funds 
on an Imprest basis. Such replenishment shall be rade upon submission to the 
Office of Financial Management, A.I.D.j Voucher Form SF-3034 and 1034(a), each 

voucher identified by the appropriate A.I.D. Grant Number, properly executed, 

in the amount of dollar expenditures rnade during the period covered, which 

voucher form shall include a fiscal report in a form substantially as set
 

forth below: 

G:.ant, No. Expenditures 
Budget Cate.ory To Date This Period 

2. * 4
 
The fiscal report shall include a certification #Igned b
 

.an authorlzr.d represen 
.tiveof the Grantee as follows: 

'The undersigned-hiereby certifies: (1) that payment of the
 

sum claimed under the voucher is pro.pr and due under the terms of the Grant;
 

A6.
 



(2) tb,,it the Infor.Tatinos -corect abd such cdo U' led supyortIng :Wf0r-4tion 

as A..!). r.%y require will be furniah-d by the Gir.ntee promptly upon request. 

BY
 

Replenishment will .be made until such tiii-e as total
 

reimbursements plus the initial advance payment 
 equal the total amunt of 

this Grant. Thereafter,. vouchers for expenditures, which shill be ziarked 

'W,-.PAY' by the Grantee before submission, will not be re~imbursed, but will 

be opplied to liquidate the remining outstanding advance. In the event that 

the total amount of such subsequent vouchers is Insufficient to completely 

1.quie.ate the outstanding advance,,. the Grantee. soall mske repayment to A.I.D. 

of all unexpended portions of the . ivance dollar funds which are not obligated 

under this contract at the time of submission of' the Final Voucher. 

-l 
 6. Interest. Any interest earned on this advance account shall
 

accrue to and be paid to the Agency for International Devclopnment." 

Except as expressly herein amended, the subject contract is hereby
 

ratified, confirmed, and continued-in 
 tll force and effect in accordance
 

with Its terms.
 

This Amendment shall be effective as of the date of signaturp by the 

-A.I.D.Contracting Officer designated below.
 

THE 13DARD OF TRUSTEES OF UNITED ST ES OF A1C1B CA 
STHE U E-TY F iaI;O~ AGENCY FOP I .. ATIONAL DKOP.2,1T 

___3__ _ BY__ _ _ _ _ _ _ _
 
PR'J TED Nr I. 0. Faebor TPRIhEDIUAJT2 V.C. Prcili
 

TITLE Comptroller TITLE Contracting Officer 
-,,July TE
jmejj . 1973 JUL, 0 "917 

AME.T: -___Pot_______a__-__ 

Larl W. Porter, Secretary -7


